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Abstract 

  The present monograph entitled ñComputational Linguisticsò written in Tamil deals mainly with 

four aspects: computational linguistics in general, the processing of language at different levelvels of 

analysis such as phonology, morphology, syntax and semantics, applications of computational linguistics 

and technological development of Tamil. This book is not written at a stretch by me. It is the outcome of 

my association with computational linguistics for the last twenty five years.  So it may read like a 

compilation.  

 The book is divided into 13 chapters.   

Chapter 1 Introduction:  The introduction first introduces the topic of the book ócomputational 

linguisticsô.  It just explains the importance of studying language though computer and their problems, the 

handling of language in computer, the tools for language study, the skills needed for linguists to involve 

themselves in computational linguistics, the skills needed for computer scientist to involve themselves in  

computational linguistics, natural language processing in Tamil, language technology and development  

of language technology. 

Chapter 2 Natural language Processing: Computer and language processing and the regular 

expressions and automata are discussed elaborately in this chapter.  

Chapter 3 Computational phonology: This chapter describes about four aspects of computational 

phonology: computer phonology in general, certain important information about acoustic phonetics, 

linguistics issues in text to speech mechanism and speech to text mechanism. 

Chapter 4 Computational morphology: This chapter describes about the computer analysis of 

morphology.  It talks further about the computational modeling of morphology. This is followed by a 

brief description about morphology of Tamil. The attempts to develop morphological analyzer and 

morphological generator for Tamil.  

Chapter 5 Computational Syntax: This chapter talks about the computational analysis of sentences. 

Different grammatical formalisms for computational analysis of sentences have been introduced. Shallow 

parsing is also briefly explained. The aspects of POS tagging, chunking and parsing have been discussed.  

Chapter 6 Computational semantics: This chapter talks about linking computational syntax with 

computational semantics. It also takes about different aspect of computational lexical semantics.  

Chapter 7 Spell and grammar checking: This chapter is divided into two sections. The first section 

talks about the spell checking and the second section talks about grammar checking. In the first section on 

spell checking, the reasons for the spelling mistakes are discussed first. Then it elaborates on finding and 

classifying spelling mistakes. This is followed by a discussion on methods of correcting spelling mistakes 

such as Bayesian rules and Noisy channel models. In the second section on grammar checking, three 

types of methods are discussed: syntax-based checking, statistics-based checking and rule-based 

checking. 
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Chapter 8 Creation of lexical resources: This chapter elaborates on the creation of lexical resources like 

word indexing, concordance dictionary, machine readable dictionaries, electronic thesaurus, word Net and 

visual-onto-thesaurus. 

Chapter 9 Word sense disambiguation: This chapter discusses at first about lexical ambiguity, different 

types of lexical ambiguity, a computational model for word sense disambiguation, and different types of 

word sense disambiguation. This is followed by a discussion on attempts for word sense disambiguation 

in Tamil language. 

Chapter 10 Machine translation: Three major types of machine translation such as human aided 

machine translation, machine aided human translation and automatic machine translation. This is 

followed by a discussion on limitation on machine translation and pros and cones of machine translation. 

After this an elaborate discussion on development of machine translation in India is made.  

Chapter 11 Developing computational tools: This chapter briefly talks about developing tools such as 

machine translation systems, optical character recognition (OCR) and tools for language teaching.  

Chapter 12 Technological development of Tamil.  

 Tamil has initiated its technological development well in advance. It has made use of all the 

opportunities given to it for making it suitable for digitalization and computerization. The references 

listed below stand to establish its efforts in fulfilling the need of the day i.e. technological development. 

Governments, both state and central, funded liberally for the technological development of Tamil. This 

helped it to develop MT systems, word Net and other NLP systems. Private organizations also contributed 

for this mission. Many individuals, both from inside and abroad, literally worked for Tamil computing. 

The organizations such as CIIL, AUKBCRC, Anna University, Amrita University, Tamil Virtual 

Academy, Tamil University, and Madras University need to appreciated for their efforts in uplifting 

Tamil in the era of Information Technology. Tamil has switched over to Unicode abandoning other 

systems. Tamil has comparatively commendable resources and tools for NLP applications. Sumptuous 

amount of text corpora, speech corpora and parallel corpora are available for Tamil. A good number of 

speech recognition systems and text to speech systems are developed for Tamil. Reliable morphological 

analyzers, morphological generators, syntactic parsers, chunkers, shallow parsers, named entity 

recognition systems optical character recognition system are available for Tamil.  Computational 

semantics also improved in Tamil. There are attempts to develop word sense disambiguation system, 

question answering system, relationship extraction system, sentiment analysis systems, automatic 

summarization systems, and co reference resolution systems. Efforts are made to develop text generation 

systems too for Tamil. Tamil shows only positive symptoms in the technological development. 

Chapter 13: Conclusion 

Key words: computational linguistics, natural language processing, computational phonology, 

computational morphology, computational syntax, computational semantics, parsing, analysis, generation, 

morphological analysis, morphological generation, syntactic parsing, POS tagging, chunking, text-to-

speech synthesis, speech to text recognition, spell checking, grammar checking, word sense 

disambiguation, machine translation, lexical resources, machine readable dictionaries, WordNet, word 

sense disambiguation, machine translation, computer aided language teaching.  
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          ἵ ὠὊ 

 ἱ  ἵ ὄὕ  ἸὟὊ ἻὕὌἻ ὀ ὂὖ ἵ ὂ ὅ ὀ  Ἧ Ὄ. ἱὂ  Ὕὂὕὀ Ἳ 1995ἱ  

ἵ  ἵ Ἳὖ ὟὋ. Ἧ ἻὕὌἻ ὀ ὂὖ ὂὕ  ὟὅὊὕἽὖὕὖὉ Ἵ Ἳ, ὟὅὊὕἽὖὕὖὉ ὑὖὄὖ 

ὠἽ ὂ Ὁὕ ὟὅὊὕἽὖὕὖὠὉ Ἧ ὅὕ Ἳ ὄὖ ἵ ὅὑ ἻὍὖ Ὕὂὕὀ ἵὄ  Ἳὖὠὀ ὂ. 

Ἧ ἽὈὉὂὖ Ἳὕ ὕὖ ἳ Ὅ ἱ ὂὖὉ Ὕὂὕὐὖ ὅ ὃὖ ὑὄ ὂὖ ἰἽὖὕὖὉ Ἳ 

ἰ ὑὕὍ Ἳ  ἱὉ ὠἻὝὈὕὐὖὉὖὉ ἰ ὑὖ ὅὉὖ Ἵὖ ἯὍὖ  ὑ ὂὄ . Ἧ ὂὠἻὉ 

ὅὉὖ ἽὖὉὖ ὂὕ  ὃὕ  ὟὈ  ὝἽὕ ὄ ὟὅὊὕἽὖὕὖὉ ἻὠὍ Ἵ ὂὖἻ ἵὄ  ὑὕ  Ἳὖὠὀ ὂ. 

ὂ  ὂὌὕἻ Ἳὁὖ ὝὅὕὋὖὠὉ Ἳ ὁὕ  Ἳ ὀ  ὠἻὉὕ Ὕὂὕ ὀ  Ἧ ὂὕ. 

Ἧὑ Ἳ ὂ ὂ ὅὉὖ Ἵὖὂὕ ἵ ὠὄ ἱ ὠὋὉ ὃὖὠὌ  ἰὍὕ ἻὖὉ. ἱ ὂὖ-ὂὈὖ Ἧ ἽὕὊἻὕ 

ἵ Ὃ Ἰ ἻὠὈ  Ἧὑ Ἳ ἳὂὑὖὉὕ ὃὕ  ἳ ὑὕ Ἳὖ Ἧὂ  ὝὑὍὖ  Ἳ  ὑὖὉ  

ἻὁὖὄὖὝὈὕὐὖὉὖὉὠὌ ἵ  Ὗὄ Ὃ ὂὖ Ἳ ὑὖὉὕἻ Ὗὂ Ὕὂ Ὗὂ. ἱ ὂ ἯὋὖ Ἳ 

ὂὕ  ἵὄ  ἱ ὂὖὉ ἯὊἽὖ ὃὖὂὖ ὃ ὠἻὠὉ  Ὕὅ  ὂ  ἱ ὂὖὉ ὝὈὕὐὖἻ ἻὖὠὀὉὖὌὕὄ 

ὝὈὕὐὖὝὅὉ (ὂὈὖ-ὈὠὌὉὕὍ ὝὈὕὐὖὝὅὉ), ἱ ὂὖὉ ὝὈὕὐὖ Ἳὕὄ ὝἽὕ ὑὠὌ 

ἳ ὑὕ Ἳ (ὂὈὖ ὝἽὕ ὑὠὌ), ἱ ὂὖὉ ὝὈὕὐὖἻ Ἳὕὄ ὂὊ Ὕὂὕ ὂὖ ἳ ὑὕ Ἳ (ἱ ὂὖ-

ὂὈὖ) ἵ Ὃ  ἰ ὂὖ ὀ ἻὠὍ ὂὈὖ ὅ ἻὠὌ ἻὐἻ ὝὈὕὐὖὉὖὉ ὠὋὉὖ ὃὀ ὂ 

ὑὕ ἻὠὍ ὑὕ Ἳὖ ὂ ὂ.  2011 ὄὖ ὂὈὖ ὅ ἻὠὌ ἻὐἻ ὂὖ Ἱ  Ὕὅ Ὃὅὖ 

2012 ὠὌὉὖ ὟἻὕὉ ὅὕὖ ἳ Ὅ ἯὈὖ ὂὕ ὑὖ ὑ ὑὖ ὑὑὖ Ὁ ὀ (ἯὈὖ ὂὕ 

ὅ ἻὠὌ ἻὐἻ) ἵ Ὃ ὃὖ ὑ ὂὖ ὑ ὠἻὂ ὟὅὊὕἽὖὕὖὉὊὕἻ ὅὁὖὉὕ Ὃ ὑὕ  

Ἳὖὠὀ ὂ. Ἧ  ὃὠὀὝὅ Ὃ ἱ ὂὖὉ ἯὊἽὖ ὃὖὂὖ ὃ ὠἻὉὖ ὃὀ ὂ ἰ ἻὖὌ-ὂὈὖ 

ὝὈὕὐὖὝὅὉ ὂὖ ὀ ὂὖ ὂὖὊὕὑὖὀ ὝὈὕὐὖἻὍὖ ὝἽὕ ὑὠὌ ἵ ὅὂ  Ἰ  ὅ ὂὖὉὕὄ 

ὈὠὌὉὕὍ ὝἽὕ ὑὠὌ ἳ ὑὕ  ἰ ὂὖ ὀὂὖ  ἵ  ὅ ἻὍὖ ὠὅ ὝἽ Ὁ ὂ. 

Ἧὠὂ  Ὕὂὕὀ  ὝἽ ὠὄὉὖ Ὅ ὂὈὖ ἱὠὁὉ Ἳ ὑὖ ἻὐἻ ὂὖ ὃὖὂὖ ὃ ὠἻὉὖ Ἳὗ 

ὃὠὀὝὅ Ὃ ὂὈὖ ὝὈὕὐὖ Ἳὕὄ Ἳ Ὃ Ἳ ὅὖ ὂ Ἳ ὑὖἻ ἳ ὑὕ ὂ ἵ Ὃ ὂὖὀ ὂὖ 

Ἳὗ ὂὈὖ Ἳὕὄ Ἳὕ Ἵὖ- Ὄ Ὕὅὕ ὠὈὉὖὉ ὝἽὕ ἻὍ ἽὖὉ ὠὂ ἳ ὑὕ ὑὂὖ Ὕὅ  

ὅ Ἳὕ ὋὖὟὄ. ὂ Ὗὅὕ ἱ ὂὕ Ὁὖ Ὅ Ὂ Ὗὀὕ ὅ ἻὠὌ ἻὐἻ ὀ ἱὠὁ  

ὝἽὕ ὑὠὌὉὖ ὃὗ ἽὖὉὕἻ ἳὌἻ ἯὍὑὖὌὕὄ ἯὋὖ ὠὈὉ  (Universal Knowledge core)  ἵ Ὃ 

ἰ ὂὖ ὀὂὖ ἲ ὅ ὟὍ. 
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 ὂὈὖ ὅ ἻὠὌ Ἳὐ ὂὖ ὃὕ  ὅὁὖὉὕ ὋὖὉὟὅὕ Ὀὕὁὑ Ἳ  Ἳὁὖὄὖ 

ὝὈὕὐὖὉὖὉ Ὕὂὕὀ ὅὕἻ ὃὕ  ὃὀ ὂὖὉ ὅὕὀ ἻὠὍ ἻὁὖὄὖὉὖ ἳ Ὅὗ ὝἽ ὑ Ὗὂ 

(Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ, ἱὉ ὠἻὝὈὕὐὖὉὖὉ ἰ , ὝἽὕ ὑὠὌ, ὂὊ Ὕὂὕ ὂὖ/ὑὖὕὖὂὊ 

ὝὈὕὐὖὉὖὉ, Ἰ ὉὖὉ ἻὑὖὉ  Ὗὅ Ἵὕ , ἵ ὅὖὠὐ Ὀ  ἱὌ Ἳὁ  ὅὖὠὐ ὂὖ ὂὖ 

ἵ ὅὄ ἽὖὌ). ἱὠὑὝὉ Ὄὕ ἵὄ  Ὀ ἻὁὖὄὖὉὖ ὟἽἻὕὖ ὠὑ  ἯὈὖ ὂὕ 

ὅ ἻὠὌ ἻὐἻ ὂὖ ὑ ὂὅὖ Ἧὑ ὠὋ ὟὈ ὅ ὂὖ academia.edu Ὀ  Research Gate 

ἵ Ὃ ἱὠὁὉ ὂὍ ἻὍὖ ὅὂὖὟὑ Ὃὖ ὑ Ὗὂ. ἽὖὌ Ὀὕὂ Ἳ   ὟὅὊὕἽὖὕὖὉ 

ὂὖ ὈὠὌ ὀ Ὀὖ ὄ Ἵ Ὄ  Ὕὂὕὀ ὝἻὕ ἳὠὊὉὕ Ὁ Ὗὅὕ Ἧὑὕὖὀ ἵ ὄὖὀ 

ὝὈὕὐὖὉὖὉ Ὀ  Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ Ὕὂὕὀ ὅὕὄ ἱ ὅ  ὟὈ ὅ ὀ  ὑὠὊ Ἳ 

ὝὑὍὖὉὖὀ ὅὀὕὈ ἱ ὅὠὂ ὋὖὟὄ. Ἧὑ  ἵ ὄὖὀ Ἧὑ ὠὋ ἻὍὕἻ ὝὑὍὖὉὖὀ  

ὟἻὕὕὖὉὟὂὕ Ἧ ὌὕὈ ὂὈ  Language in India  ἵ Ὃ Ὀὖ ὂὖ ἻὍὕ ὑὖὂὐὖ ὝὑὍὖὉὖὀ 

ἳὂὑὖ ἻὊ ὃὗ ὄὕ. ἱ ὑὠὊ Ἧὑ  ἳὂὑὖὉὕ Ὀὕὂ Ἰ   ἵ Ὃ Ἳὁ Ἳὖ ἶ  

Ἳ  Language in India-ὑὖ ὝὑὍὖὉὖὀ ὅ Ὅὄ. ἱ  ἵ ὀὕὑ Ὄὕ .  

 ἱ  Ὁὕ Ἳὕὑ  ὅὉ ὅ Ὀὕ ἵ  ὝὂὕὖὉὑὖ ὠὌ. ἽὈὗὅ ὂὖ ὟὅὊὕἽὖὕὖὉ Ἵ Ἳ 

Ἧὑ Ἳ ὝἽ ὠὄὉὖ Ἧ ὁὕ  Ὕὂὕὐὖ ὅ ὅ ἻὠὌ ἻὐἻ ὂὖ ὃὠὀὟὅ Ὃ ἳὌ  ὂὈὖ 

ἱὠὁὉ ὈἻὕὃὕ  ἳὠὊὉὕ ὋὖὉὟὅὕ ἱὠὁὉ ὂὖ ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ Ἶὖ ὀ 

ἰὑὁ Ἳ  ὈὖἻ Ἧὕὖὂὕ ἵ  Ὀὖ Ἳ ὠὋ ὂ ὑὖ ἻὕὟὀ ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ ὅ ἻὍὖ 

ἵ  ἱ ὂὖὉ ὝὈὕὐὖὉὖ ἶὊὕὍ ἵ ὂὖ ἱὠὁὉ ὂὖ ὅὂὖὟὑ Ὃ ὝἽ ὉὟὑ  ἵ  

ἯὋὖ ὠὊ Ὃὖὄὕ. ἵὄὟὑ Ἧὠὂ ὃὖὠὋὟὑ  ἻὈὕἻὑὕὑ ἱὠὂ ὝὑὍὖὉὖὀὌὕ ἵ  

ἵ Ἳὖ ὟὋ. 

 ἱ ὂ  ὅὉ ὍὂὕἻ ἱ ὂὕ ἵὄ  rajushush@gmail.com ἵ Ὃ Ὀὖ ὄ Ἵ 

Ἳὑὖὕὖ ἵ Ἳ. ὠὋ ὃὖὠὋ ἱ ὂὕ Ἳὕ Ἳ 

               Ἧ ὀ  

ἱὊὕὟἽ ὂὖὊ Ἵ ἻὊὟὑὌὕ ὂ 
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  ἱὉ  1  

ἯὋὖ Ἳ   

1.1.  Ὗὃὕ Ἳ  

"Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ ἵ Ὃ ὂὠὌ ὅὖ  ἯὠὈ ὂ ἱ  Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ  Ὀ  

ἱὉ ὠἻ ὝὈὕὐὖ ἰὑὖ  Ἧ ὅὠὀὉὕὄ ὂἻὑ ἻὠὍ  Ἳὁὖὄὖ Ἰ ὉὄὖὉ , Ἳὁὖὄὖ 

ἳ ὅὄὖὉ , Ἳὁὖὄὖ  ὝὂὕὀὕὖὉ , Ἳὁὖὄὖ  ὝὅὕὠὈὉὖὉ  ἵ Ὃ ὂὠὌ ἻὍὖ  

ὂ ὑ ὀ ἱ ὑὕ ὑὖὄὕ  ἶ ὅ ὀ ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ Ὗὄ Ὃ Ἳ  Ὃὖ 

ὑὖὑὕὖ Ἳὖ Ὃ . ὂὈὖ Ὕὂὕὀ ὅὕὄ Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ Ὀ  ἱὉ ὠἻ ὝὈὕὐὖ ἰ  

Ὃὖ  ἱ ὑὠὊ ὝὑὍὖὑ Ὅ ἰ Ὗὑ Ἳ, Ἳ ὠὊἻ, Ἳ  Ὀ  ἱὠὁὉ 

ὂὍ ἻὍὖ ἳ Ὅ ὂἻὑ Ἳ  ἱὑ Ὃὖ  Ἧ ὅὠὀὉὖ  ὝἽ ὂὖἻὠὍ  ὂὖὊ ὂὈὖ  ὝὈὕὐὖὉὖ  

Ὕὂὕὐὖ ὅ ὑὍ Ἵὖ ὅ Ὃὖ ὑὖὍ Ἳ  ὂὊ Ὁ Ἵὖ ἵ Ἳ ὅ ὀ Ὅ .  

1.2. Ὗὄὕ Ὁὕὄ Ἳ 

 ἱ  Ὗὄὕ ὉὕἻ ὂὈὖὐὖ  ἻὁὖὄὖὉὖὉ  Ὃὖ  ὝὑὍὖὑ Ὅ ἻὍὕἻ 

ὠὅὉὕ ὅὖὠὍ (2000) ἵ ὂὖὉ ἱὉ ὠἻ ὝὈὕὐὖ ἰ  ἵ Ὃ ὠὌ   ὅὕ ἻὊ (2004) 

ἵ ὂὖὉ ὂὈὖὐὖ Ἳὁὖ ὝὅὕὋὖὉὖὉ, Ἳὁὖ ὝὅὕὋὖὉὖ ὂὈὖ ἵ ὅὄὑὠὋ Ὃὖ ὅὖὀὌὕ.  

ὂὊ (2015) ἵ ὂὖὉ Ἳὁὖὄὖ ὂὈὖ Ἰ  Ὗὄὕ Ὁὕὄ Ὄὕ .  

 ὑὕ  ἯὊ Ἳὃὕὂὄὖ ὂὈὖ ὝὈὕὐὖὉὖὉ Ἳὕὄ ἻὁὖὄὖἽὕ Ἧ ὠὋἻ  

(Computational Approaches To Tamil Linguistics) ὈὖἻ  ὑὊὟὑ Ἳ ὂ ὂ ὅ ἻὍὖ ὅὕ 

(Ranganathan 2016b). Ἳὁὖὄὖ Ἰ ὉὖὉ, Ἳὁὖὄὖ ἳ ὅὄὖὉὉ , Ἳὁὖὄὖ ὝὂὕὀὕὖὉ Ὀ  

Ἳὁὖὄὖ Ὕὅὕ ὠὈὉὖὉ ἰἻὖὉὑ Ὃὖ ὂὈὖὐὖ ὝὈὕὐὖὉὖὉ ὝἻὕ ὠἻἻὠὍ 

Ἳὁ Ἳὖὀ Ὁ Ὀ  ὝὈὕὐὖὉὖὉ Ἳ Ὗὁὕ ὀ ὂὖ Ὕὅὕ ὂὈὕὄ ἻὁὖὄὖὉὖὉ Ἵὕ 

ὑὐὖ ὠὋἻὠὍ ὑὠὊὉ Ἳ Ὁ ὌὕἽὖὕὖὉὊὕ ὑ ὑὠὈ Ἳ ὅ ὀ Ἰ  ὑὖὕὖὑὕὄ ἱὉ ὠἻ 

ὝὈὕὐὖ ὕὖὂ (Natural Language Understanding (NLU) ὠὋὠὉ ἱ ὂ ὅὠὀ  

ὠὑ ἻὖὋ. ἱὉ ὠἻὝὈὕὐὖ ἰ  Ὀ  ἻὁὖὄὖἻὍὕ ἱὉ ὠἻ ὝὈὕὐὖἻὠὍ 

ὕὖ ὝἻὕ ὑ ἰἻὖὉὑ Ὃὖ ὌὕἽὖὕὖὉ Ἰ  ὅ ὠὋἻὍὖ Ἰ ὠὋὉὖ Ἳὑὄ  

ὝἽ ἻὖὋὕ. ἻὁὖὄὖἻὠὍ ὅὉ ὅ ὂὖ ὂὖὉ ὑὐὖἻὍὖ ὝὈὕὐὖὠὉ ἵ ὑὕ ὑ ὑὠὈ Ἳ 

 Ὀ  ὂὕὄὖὉἻὅ ὂ  ἵ ὅὠὂ ὑὖὍ ὑὂ ἽὈὗὅὂὖὉ ἻὁὖὄὖἽὕ 

ὟἻὕ ὅὕ Ἳ ὝὈὕὐὖὉὖὉ ὟἻὕ ὅὕ Ἳ ὈὖἻ  ὠὋὉὕὄ Ὀ  ὑὖὕὖὑὕὄ ὠὋὉὖ 

ὅὉ ὅ ὂ ὅ Ὅὄ. 
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ἱὊὕὟἽ ὂὖὊ ὂὕ ὂὈὖὐὖ ἵ ὂὖὉ ἱὉ ὠἻὝὈὕὐὖ ἰ , ἻὁὖὄὖὝὈὕὐὖὉὖὉ, 

ὑὖὕὖὂὊ ὝὈὕὐὖὉὖὉ, ὂὈὖὐὖ Ἰ ὉὖὉ ἻὑὖὉ ἳὠὊὉὖ  Ὗὅ , ὂὈὖ ὑὖὠὄἻὍὖ 

ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ, ὂὈὖὐὖ ἵ ὅὖὠὐ ὂὖ ὂὖ ἱὌ Ἳὁ ὅὖὠὐ ὂὖ ὂὖ, 

ὂὈὖ ὝἽὕ ὑὠὌ, ὂὈὖὐὖ ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ Ἧὂ Ἳὕὄ Ἳ ὑὖἻ ἳ ὑὕ Ἳ  

ἵ Ὃ ὂὈὖ ἱὉ ὠἻὝὈὕὐὖ ἰ  Ὀ  Ἳὁὖὄὖ ὝὈὕὐὖὝὈὕὐὖὉὖὉ Ἵὕ ἻὠὍ 

academia.edu Ὀ  Reseach Gate ἵ Ὃ ἱὠὁὉ ὂὍ ἻὍὖ ὅὂὖὟὑ Ὃ ὝἽ Ὅὕ 

1.3.   ἯὠὈ  

 ἱ  ὅὂὖ  ἱὉ ἻὍὕἻ  ὅ Ἳ ὅ Ὅ . ὂ  ἱὉ  ἯὋὖ Ἳ  ἰ . 

ἱὊ ὀὕὑ  ἱὉ  ἱὉ ὠἻ ὝὈὕὐὖ ἰ  ὅ ὋὖὉ Ἳ  ἱὉ ὠἻ ὝὈὕὐὖ ἰ 

Ἧ ὅὠὀὉὕἻ ἯὠὈ  ἽὗὊὕὄ ὝὑὍὖὅὕ  ὂὕὄὖὉ ἻὖἻ  Ὃὖ  ὑὖὍ Ἳ  

ὂὊ ὅ Ὅὄ. Ὃὕὑ  ἱὉ  Ἳὁὖὄὖ Ἰ ὉὄὖὉ ἰ ὑὕ . ἱ ὑὖὉ  

Ἰ ὉὖὉ ἻὑὖὉ ἰ , ἳὠὊὉὖ  Ὗὅ Ἵὕ, Ὗὅ Ἵὖ  ἳὠὊ ἰ  ἵ ὅὄ 

ὅ Ὃὖ ὂὈὖὐὖ ἱὠὑ Ὃὖ  ὟὈ ὝἻὕ Ὅ ὅ ὀ ἰ Ἳ  Ὃὖ  ὑὖὍ Ἳ ὅ Ὅὄ. 

ὃὕ Ἳὕὑ ἱὉ  Ἳὁὖὄὖ ἳ ὅὄὖὉ ἰ ὑὕ . ἳ ὅὄὖὉ  ὅ ὅὕ , ἳ ὅὄὖὉ  

ἳ ὑὕ Ἳ  ἵ ὅὄ Ὃὖ  ὂὈὖὐὖ ἱὠὑ Ὃὖ  ὟὈ ὝἻὕ Ὅ ὅ ὀ ἰ Ἳ  Ὃὖ  

ἱ ὑὖὉ  ὑὖὍ Ἳ ὅ Ὅὄ. ἷ ὂὕὑ  ἱὉ  Ἳὁὖὄὖ   ὝὂὕὀὕὖὉ ἰ ὑὕ . ἱὂὖ  

ὑὕ ἻὖὉ ἻὠὍ  ὅ ὅὕ ὑ  Ὃὖ, ὅὌὑὖὂὈὕὄ ὅ ὅὕ Ἳ  Ὃὖ, ὂὈὖὐὖ 

ὑὕ ἻὖὉ ἻὠὍ ὅ ὅὕ ὑ Ὃὖ  ὟὈ ὝἻὕ Ὅ ὅ ὀ ἰ Ἳ  Ὃὖ  ὑὖὍ Ἳ  

ὂὊ ὅ Ὅ . ἰὋὕὑ  ἱὉ  Ἳὁὖὄὖ Ὕὅὕ ὠὈὉὖὉ  ἰ ὑὕ . ἶὐὕὑ  ἱὉ  

ἵ  ὅὖὠὐ ὂὖ ὂ  ἱὌ Ἳὁ  ὅὖὠὐ ὂὖ ὂ  ὅ ὋὖὉὂὕ . ἱ ὑὖὉ  ἵ  

ὅὖὠὐ ὂὖ ὂ , ἱὌ Ἳὁ  ὅὖὠὐ ὂὖ ὂ  Ὃὖ ὂ Ἧ ὅὠὀ ὂἻὑ Ἳ  ὂὊ ὅ Ὅὄ. 

ὟὈ  ὂὈὖὐὖ  ὟὈ ὝἻὕ Ὅ ὅ ὀ ἵ  ὅὖὠὐ ὂὖ ὂ Ὁ ἽὖἻ , ἱὌ Ἳὁ  ὅὖὠὐ 

ὂὖ ὂ Ὁ ἽὖἻ  ὅ Ὃὖ  ὑὖὍ Ἳ ὅ Ὅὄ. ἵ ὀὕὑ  ἱὉ  ὝἽὕ Ὄ ἻὠὍ 

ἳ ὑὕ ὑ ὅ Ὃὖ ὑὖὍ Ἳὖ Ὃ. ἱὂὖ  ὝἽὕ  Ὄ ἻὍὕὄ ἱὉ ὂὖὊ  ὅ ἻὑὖὉ  

ἯἻὊὕὂὖ ἳ ὑὕ Ἳ , Ἳὁὖὄὖ ὝἽὕ ἻὍ ἽὖὉ ἳ ὑὕ Ἳ , ὝἽὕ ὑὠὌ ἳ ὑὕ Ἳ  ἵ ὅὄ 

Ὃὖ  ὑὖὍ Ἳ  ὂὊ ὅ Ὅ. Ἰ ὅὂὕὑ  ἱὉ  ὝἽὕ Ὕὅὕ  ὈὉ Ἳ  ὅ ὋὖὉὂὕ . 

ἱὂὖ  ὝἽὕ Ὕὅὕ  ὈὉ Ἳ  ὅ Ὃὖ , ὝἽὕ Ὕὅὕ  ὈὉ Ἳ ὑὠἻἻ  ὅ Ὃὖ , ὝἽὕ Ὕὅὕ  

ὈὉ Ἳὃὗ Ἳ ὑὠἻἻ  ὅ Ὃὖ  ὂὈὖὐὖ  ὟὈ ὝἻὕ Ὅ ὅ ὀ ὝἽὕ Ὕὅὕ  ὈὉ Ἳ ὃὗ Ἳ 

Ὁ ἽὖἻ  ὅ Ὃὖ  ὑὖὍ Ἳ ὅ Ὅὄ. ὅ ὂὕὑ ἱὉ  ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ Ὃὖ  

ὑὖὍ Ἳὖ Ὃ. ἱὂὖ Ὗὑ ὅ ὀ ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ ὑὠἻἻ ὅ Ὃὖ, ἱ ὂὖὉὕὑὖ 

ὟὈ ὝἻὕ Ὅ ὅ ὀ ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ Ὁ ἽὖἻ ὅ Ὃὖ ὂὈὖ Ὕὂὕὀ ὅὕὄ ἱὉ ὂὖὊ 

ὝὈὕὐὖὝὅὉ Ἳ ὅ Ὃὖ ὑὖὍ Ἳ ὅ Ὅὄ.  
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1.4.  ὅὉ ὅὕ   

ἱ  Ἰ  Ὕὂὕ   ἵ Ὃὕ  ἱ ὂὠἻὉ ἰ  Ἧ ὂ Ἳ ὀ ἰ Ἳ  

ὅὉ Ὅὂὕ  ἯὠὈ . ὂὈὖὐὖ  ἱὉ ὠἻ ὝὈὕὐὖ Ὃὖ ὂ ὅὌ ἰ Ἳ  

ὟὈ ὝἻὕ Ὅ ὅ ὀὕ  ὑὍ  ὑ  ἱ ὑὕ ἻὍ ὂὖ  ἶ ὅ Ὅ Ὗὄ Ὃ  

Ὃὖ  Ὀὕὁὑ  Ἵ ὂὕὉ  ἯὋὖὉὟὑ  Ἧὑ Ἳ  ἱὂ  Ἧ ὅὠὀὉὖ  Ἧ ὂ Ἳ ὀ 

ἳὉ ὃὖὠὌ ἰ ἻὠὍ ὟὈ ὝἻὕ Ὅ Ὗὑ  ἵ Ὃ ἰ ὑ ὠὂ   ὑὖὂὈὕἻ ἱ  

ἯὠὈ Ὅ . ὂὈὖὐὖ  ὝὑὍὖὑ Ὅ ἱὉ ὠἻ ὝὈὕὐὖ ἰ ἻὍὖ  ὃὖὠὋ ὠὋἻὠὍ 

ἰ  Ὀὂὖ  ὝἽ  Ἰ  ἰ  ὈὖἻ  Ὗὂὠὑ ὅ ὀὕ  ἯὂὠἻὉ Ὁ Ἵὖ ἱ  

ἵ Ἳ ὅὀὑὖ ὠὌ.  

1.5. Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ὝὈὕὐὖ ἰ ὑὖ  ὟὂὠὑἻ  Ἵὖ Ἳ Ἳ   

Ἳὁὖ ὝὅὕὋὖὉὖ  ἰ ἻὖὌ ὠὂ  ὂὑὖὊ ὅὖὋ ὝὈὕὐὖἻὠὍ  ὠἻὉὕ  ὃὖὠὌ 

ὑὍ Ὅ . Ὃὖ ὅὕἻ  Ἳὁὖ ὝὅὕὋὖὠὉ  ὂὈὖὐὖ  ὠἻὉὕ ὂ  Ἳὀ ὂ ἽὖὌ ἰ Ἳ  

 Ὕὂὕὀ Ἳ Ὕὅ  ὑὍ Ἵὖ Ἧὠὀ  ὑ ἻὖὋ . Ὕὅὕ ὑὕὄ ὅὉ ὅὕ Ἳ  ὂὈὖὠὐ  

ὠἻὉὕ ὂ  Ἳὁὖ ὝὅὕὋὖὉὖ  Ἵ Ἳ ὟὈ ὅὕ ὠὀ ἵ ὂ ἳὂ ἻὖὋ . ἱ  ὂὑὖὊ ὝὈὕὐὖ ἰ  

ὅὁὖἻ ἻὕἻ  Ἳὁὖ ὝὅὕὋὖἻ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ.  

1.6. ἻὁὖὝὅὕὋὖὉὖ  ὝὈὕὐὖἻὠὍ  ὠἻὉὕ ὂ 

Ἳὁὖ ὝὅὕὋὖὉὖ  ὝὈὕὐὖἻ  ἱ  ὑὖὂὈὕἻ  ὠἻὉὕὍ  ὅ Ἳὖ Ὃὄ:  

1. Ἧ Ὃὕὀ ὅὁὖἻ ἻὕἻ  Ἳὁὖ ὝὅὕὋὖὉὖ  ὝὈὕὐὖὠὉ  ὠἻὉὕ ὂ 

2. ὝὈὕὐὖ ἰ ἻὕἻ  Ἳὁὖ ὝὅὕὋὖὠὉ  ὠἻὉὕ ὂ 

ὂ  ὑὠἻ  ὅὉ ὅὕ  Ἳὁὖ ὝὅὕὋὖὉὖ  ὝὈὕὐὖἻ  ὠἻὉὕ ὑ  Ἳὗ Ἳ ὀ ὅὁὖἻ  

ἳὂ Ἳὖ Ὃὄ:  

1. ὂὈὖ  ὝἽὕ Ὄὕ ὑὖἻὠὍ ἳ ὑὕ ὑὂ  Ὄ  Ἳὁὖ ὝὅὕὋὖὠὉ Ἰ  ἳὉ ὊἻ 

Ὀὖ Ὀ  ὂ ὀ  Ὗὅὕ  ὂὈὖ  ὅὉ ὅ ὂ   

2. . .ὅὖ (Desk Top Printing (DTP)) Ἧὂὕὑ  ὟὈὠἾὟὈ  Ἧ Ἵὖ ὂ  

Ὗὅὕ ὋὠὑἻ Ἳὕὄ ὝὈ Ὕὅὕ ἻὠὍ  ὂὈὖ  ἳ ὑὕ Ἳὖ Ἧ  ὅὁὖἻ  

Ἳὁὖ ὝὅὕὋὖὠὉ  ὅὉ ὅὂ   

3. ὃὖ ὑὄ ἻὍὖ  ὅὁὖὉὕὍ Ἳ  ὅ Ὁ Ἳ, ἴὂὖὉ ὅ Ὁ Ἳ  Ὀ  ὑὊ  

ὝἽὌ  ἯὋὖ ὠἻἻὠὍ  ὂὈὖὐὖ  ὂὉὕὕὖ ὂ   

4. ὑὁὖἻ ὃὖ ὑὄ ἻὍὖ  Ὕὅὕ  ὑὕ  Ὀ  ὑὖ  ὅ Ὁ ἻὠὍ  

Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ὂὈὖὐὖ  ὂὉὕὕὖ ὂ   

5. ὅὌὑὖὂ ὝἽ ὂὖ Ὕὂὕὀ  ὂὈὖὠὐ ὠἻὉὕ ὂ 

6. ὝὈὕὐὖὝὅὉ  Ἳ ὑὖὉὕἻ  ὂἻὑ  ὅὕὖὈὕ Ὃ Ἳ ὑὖὉὕἻ  ὂἻὑ  

ὅὖὕὖ Ὕὂ ὂ  ὂἻὑ  Ὕὅ ὂ  Ἳ ὑὖὉὕἻ  ὅὉ ὅ ὂ 

 ὟὈ Ἳ ὀ ὅὁὖἻ ἻὕἻ  Ἳὁὖ ὝὅὕὋὖὠὉ  ὠἻὉὉὕ ὑ  Ὕὂὕὀ Ἳ ὅ 

ὑὖὕὖὑὠὀὍ . ἱ ὂὠἻὉ ὑἽὂὖἻ  Ὕὅὕ Ὀ Ἳ  ὅὉ ὂὊ ὂ Ἳ ὑὠἻὉὖ  
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ἯὠὈ Ὅὄ. ἵὄὟὑ ἱ ὂὠἻὉ ὝὈ Ὕὅὕ ἻὠὍ ὑ ὑὠὈ ὅὂ  ὑὁὖἻ ὕὗὂὖὉὖ  

ὝἽὉ ὅ  ὃὖ ὑὄ Ἳ   ὑ Ἳὖ Ὃὄ. ἯὊ  ἰὂὊ  ὂ ἻὖὋ . ἱ ὂὠἻὉ 

ὅὁὖἻ Ἳὕὄ ὝὈ Ὕὅὕ  ὑ ὑὠὈ ὅὂ  ὂ Ὗὅὕ  Ἳὁὖ ὝὅὕὋὖἻὍὖ  ἳ Ὅ ὑἽὂὖἻ  

Ὗὅὕ Ὀὕὄὂὕ . ὟὈ  ἽὕὂὕὊὁ ὝὈὕὐὖ ἯὋὖὟὑ ὑ ὑὠὈ ὅὕὍ  Ὗὅὕ Ὀὕὄὂὕ . 

ἰὄὕ  Ἳὁὖ ὝὅὕὋὖὠὉ ὝὈὕὐὖ ἰ ὑὖ  ὅὉ ὅ Ὗὅὕ  ὝὈὕὐὖὉὖ  ὌὠὈ  

ὝἽὋὖ  Ὗὂὠὑ ὅ Ἳὖ Ὃὄ. ἱ ὂὠἻὉ ὅὁὖἻὠὍ  Ἳὁὖ ὝὅὕὋὖ ὑ ὃ Ἳ  

ὝὈὕὐὉὖὉὌὕὍ Ἳ  ἱὌ ἻὖὉὑὕὂὖἻ  ἱὠὁ  ὝἽὉ ὅ  ὑ ὑὠὈ Ἳ ὅὀ 

Ὗὑ . Ἳὁὖ ὝὅὕὋὖὉὖ  ὂὈὖὐὖ  ἳ Ὅὗ  ὝἽ ὑὂ  ὑἽὂὖἻ  ἳ Ὅὄ. Ἧ Ὗὅὕ  

ὝὑὍὖ ὠὀ  Ὕὅ ὑὂ  ἳὉ ὊἻ Ἧ ὝὅὕὋὖἻ  ἳ Ὅὄ. ἰὄὕ  ὝὈὕὐὖ 

ἰ ὅὁὖἻὠὍ  ὝἽ ὑὂ  Ὗὅὕ Ὀὕὄ ὝὈ Ὕὅὕ Ἳ  ἱ ὠὌ. ἱὂ Ἳὕὄ Ὁ ἽὖἻ  

Ὕὂὕὀ Ἳ ὅ ὟὈ ὅ ὂ ὅὍὄ. 

 1.7. ὝὈὕὐὖ ἰ ὑὖ Ὗὂὠὑ ὅ  Ἳ ὑὖἻ   

ὝὈὕὐὖὉὕ ὑὖ  Ὗὂὠὑ ὅ  Ἳ ὑὖἻὍὕἻ  ὅὖ ὑ ὑὄὑ ὠὋ  ὅ Ὁ ὀὌὕ : 

ἯἻὊὕὂὖἻ, ὝἽὕ ἻὍ ἽὖὉ Ἳ, ὝἽὕ ὑὠὌ, ὝἽὕ ὑ Ἳὖ, ὂἻὑ ὂὍ, ἻὖὠὍ ὅὀ ὑ Ἳὖ, 

Ὕὅ ὂὊ . Ἰ  ὅ ὑ  Ἧ Ὄ  ἳὠὊὉὖ ὝἽὕ Ὄὠὀὠὑ  Ἳὁὖ ὝὅὕὋὖὉὖ 

ὂὉὕὕὖ ἻὌὕ . ὝἽὕ Ὄὠὀὑὖ  ὝἽὕ Ἳ  ὝἽὕ ὑ ὑ  ἵ Ὃ ὃὖὠὌὉὖ  ἳ Ὅὄ. ἱὂὖ  

ἯἻὊὕὂὖ  ὝἽὕ ἻὠὍ  ὂὉὕὕὖ ὅὂ  ἳ ὅὄὖὉ  ὅ ὅὕ  Ὗὂὠὑ ὅ ἻὖὋ . 

ἱ ὅ ὅὕ ὑὖὠὄ  ὝἽ ὑὂ  ὝἽὉ ὠὋἻ  Ἳὁὖὂ  ἻὍὕἻ ὑ ὑὠὈ Ἳ ὅὀ 

Ὗὑ . ἱ  ἵὍὖὉ ὅὁὖὉ Ὄ. ἱὅὖ  ἱ ὅὁὖ ὝὈὕὐὖὉὕ ὑὖ  Ὕὂὕὀ Ἳ  ὅὁὖὉὕἻ 

ἯὠὈἻὖὋ . ὂὈὖὐὖ  ἯὠὈ Ὅ ὝἽ ὂὖἻὠὍ  Ἳὁ ὝὅὕὋὖὉὖ  ἳ Ὅὗ  ὝἽ ὑὂ  

ὑὖὠἽ ὅὌὠἻ ὅὉ ὅ ὂ ὅ ἻὖὋ . ὂὈὖ  ἱὌ Ἳὖ ἻὠὍ  ὅὖὋ ὅὠὀ ἻὠὍ  

Ἳὁὖ ὝὅὕὋὖὉὖ  ὂ ὀ  ὝἽ  ἳ Ὅὗ  ὝἽ Ὁ ὃὖὠὋὉ Ὕὅὕ  ὝἽὌ ἻὕὌ ὑὖὠὊὉ  

ἰ . ἵὄὟὑ Ἧ  ὑ ὑὖ  ἯὠὈ ὂ ὂὈὖ  ὝἽ ὂὖἻὠὍ  ὠἻὝὉ  ὝἽ ὂὖἻὠὍ  

Ἳὁὖ ὝὅὕὋὖ ὅ  ὝἽὕ ὑ ὑ ἻὍὕἻ Ὀὕ Ὃ ἸὍὖὑ  (Optical Character Recognizer 

(OCR)) ἵ Ὃ Ὕὂὕὐὖ  ὅ  ὅὉὄὅ ὂ ὅ  ἸὍὖ ὑ Ἳὕὄ ὝὈ Ὕὅὕ Ἳ  

ἳ ὑὕ Ἳὅ  ὑ ἻὖὋὄ. ἱ Ὕὂὕὐὖ  ὅ  Ὕὑ ὋὖὠὉ ἵ ὑὖ ὀ . ἱ Ἳ ὑὖὉὖὠὉ  

ὅὉ ὅ ὂὖ ὂὈὖ  ὝἽ ὂὖἻὠὍ, ἳὠὊἻὠὍ, ὅ ὑ ἻὠὍ ἳ Ὅὗ  ὝἽ ὑ  ὈὖἻ ἵὍὖὉ 

ὅὁὖὉὕἻ ἯὠὈ . Ἳὁὖ ὝὅὕὋὖ  ὂὊὟὑ Ὁ Ἳ ὀὠὍἻ  Ὀὄὖὂ ὝὈὕὐὖὉὖ  ὂ ὑὂ  

Ὁ ἽὖἻ  ὟὈ ὝἻὕ Ὅ ὅ Ὅὄ. Ἰ  Ὀὄὖὂ  Ὀ ὝὋὕ ὑὕὖὀ  Ὗὅ ὑ  Ὗὅὕ  

ἳὠὊὉὕ ὑ  Ὗὅὕ  Ἳὁὖ ὝὅὕὋὖ ὀ  ἳὠὊὉὕ ὑὂ  ὝὈ Ὕὅὕ  ἳ ὑὕ Ἳ ὅ  

ὑ Ἳὖ Ὃὄ. ἱ ὅὁὖἻὝὍ Ὄὕ  ὝὈὕὐὖὉὖὉὌὕὍ ἻὍὖ  Ὀ  Ἳὁὖ ὝὅὕὋὖὉὕὍ ἻὍὖ  

 Ὁ ἽὖὉὕ  ὃὠὀὝὅ Ἳὖ Ὃὄ. ὂὕὄὖὉ Ἳὖ ὝὈὕὐὖ ὝὅὉ ὅὖ  (automatic translation) 

Ἰ  ὝὈὕὐὖὉὖ  ἱὌ Ἳὁ Ἳ  Ἧὠὄ ὠὂ  Ἳὁὖ ὝὅὕὋὖ  ὂὊ Ὗὑ  ἳ Ὅ . 

Ἧὂὕὑ  Ἳὁὖ ὝὅὕὋὖ  ὌὝὈὕὐὖ Ὀ  ἱὌ ὝὈὕὐὖ ἱὊ  ὟὂὠὑὉὕὄ 

ἯὋὖὑὖὠὄ ἴ ὀὟὑ . ἱ ὅὁὖ  Ἳὁὖ ὝὅὕὋὖ ὂὉὕὕὖ ὅὕὍὕὖ  Ὁ ἽὖὉὖὟὌ 

ὃὠὀὝὅ Ἳὖ Ὃὄ.  
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1.8. ὝὈὕὐὖὉὕ ὑὖ  ὝὈὕὐὖὉὖὉὌὕὍ Ἳ  Ὗὂὠὑ ὅ  ὂὖὋὠὈἻ 

  ὝὈὕὐὖ ἰ ὑὖ  ὝὈὕὐὖὉὖὉὌὕὍ Ἳ  ὅὖ ὑ  ὂὖὋὠὈἻ  Ὗὂὠὑ ὅ Ἳὖ Ὃὄ:  

 Ἳὁὖ ὝὅὕὋὖὠὉ  ὅ ὋὖὉ Ἧ ὅὠὀ ἯὋὖ 

 ὝὈὕὐὖὉὖ  ἱὌ Ἳὁ ὠὂ ὝὈὕὐὖ ἯὌ ἻὠὍ Ἳὁὖὄὖ ὅ ὑὂὖ  ὂὖὋ 

 Ἰ  ὂὖ ὀ ὂὖ  ἵ ὅὁὖἻὠὍ  Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ὝἽ Ὁ ἱὉ , ἵ ὑὕ  ὝἽ Ὁ 

ἱὉ  ἵ ὅ  Ὃὖ ὂ ἯὋὖ  

 Ἰ Ὃὖὠὁ  ὅὁὖ ὕὖ  Ἳὁὖ ὝὅὕὋὖὉὕὍὕὖὀ  ὝὈὕὐὖ Ἵὖ Ἳ  ὅ Ὃὖ 

ἵ ὠὊ  ὂὖὋ 

 ἻὌ ὠὊὉὕ  Ἳ  ἵ  ὂὖὋ 

 Ἵὖ Ἳ Ἳὕὄ ὂὗ ὑὖὠὄ  ὅ ὅ ὉὕἻ  ὅ Ὗὑ  ὃὖὠὌἻὍὖ  

ὝἽὉ ὅ ὑὂ Ἳὕὄ ὂὖὋ   

 Ἳὁὖ ὝὅὕὋὖὠὉ ὝὈὕὐὖ ἰ  ὅὉ ὅ  Ὗὅὕ  Ὗὂὕ  Ἵὖ Ἳ ἻὠὍ  

ἽἻὝὈὕὐὖὉὕὍ ἻὍὖὀ  ἻὌ ὠὊὉὕ Ἧὂ  ὂὗ  Ἳὕ  ὂὖὋ   

1.9. ὝὈὕὐὖὉὕ ὑὖ  Ἳὁὖ ὝὅὕὋὖὉὕὍ  Ὗὂὠὑ ὅ  ὂὖὋὠὈἻ   

 ὝὈὕὐὖὉὕ ὑὖ  Ἳὁὖ ὝὅὕὋὖὉὕὍ Ἳ ὅὖ ὑ  ὂὖὋὠὈἻ  Ὗὂὠὑ ὅ Ἳὖ Ὃὄ:  

 ὝὈὕὐὖὉὖ  ὝὈὕὐὖ ἱὌ Ἳὁ ὂὖ  Ἧ ὅὠὀ ἯὋὖ  Ὕὅ Ὃὖ ὂ 

 ὝὈὕὐὖὉὕ  ὅὁὖὠὉ  ὅ Ὗὑ  Ἵὖ  Ἵὖ  ὅὁὖἻὍὕἻ  ὅὖὕὖ  Ἳὁὖ ὝὅὕὋὖ 

ὑὐὖ ὝἽὉ ὅ ὑὂ Ἳὕὄ ὝὈ Ὕὅὕ ἻὠὍ ἳ ὑὕ  ὂὖὋ 

 ὝὈὕὐὖὉὕ  ὅὁὖἻ  ἳὂ Ἳὁὖ ὝὅὕὋὖ ὑὐὖὉὠὈ ἻὍὖ  Ὗὂ Ἵὖ 

Ὕὅ Ὃὖ ὂ   

 ὝὈὕὐὖὉὕὍ  Ὗὂὠὑ ὅ  Ὀὕὂὖὕὖ ὑὐὖὉὠὈ ἻὠὍ ἳ ὑὕ Ἳὖ 

ὝὈὕὐὖὉὕὍ  ὝἽὉ  ὑὖὍ Ἳ  ὂ  Ἧὑ ἻὍὖ  Ἰ ὠὐ ὠὅ  Ὕὅ ὂ   

 Ἵὖ ἻἻ Ἳὕὄ ὂὗ ἻὠὍ ὝὈὕὐὖὉὕὍἻὍὖὀ  ἱ  ἳὀ ὀ  

ἵὂὖ ὅὕὊὕὈ Ὕὅὕ ὠὈ ὀ  Ἳὕ ὂὖ ὂ.  

 ὝὈὕὐὖὉὕὍ Ἳ  Ἳὁὖὂ ὅ ὑὂὖ  ὅὉὖ ἽὖὉὖ ὠὈὉὕ  ἳὀ ὀ  

ὂὗ ὑὖὠὄ  ὂὊ ἱὉὌὕ . ἱ ὃὖὠὌὉὖ  Ἧὑ Ἳ ὀ  Ἰ ὠὐ  ὂὗ  ὝὅὋ 

Ὁ Ἵὖ ὂ 

 ὝὈὕὐὖὉὕ  ὅὁὖἻ Ἳὕὄ Ἧ ὑ Ὕὅὕ  ὝὑὍὖὑ  ὝὈ Ὕὅὕ  Ὀ  

Ἳὁὖ ὝὅὕὋὖ ὑἽὂὖἻὠὍ  Ὕὂὕὖ ὝἻὕ ὂ   

ὟὈ ὋὖὉὑὕ  ὝὈὕὐὖὉὖὉ  ἰ  ὅὁὖἻ  ὝὈὕὐὖὉὕὍ  Ἳὁὖ ὝὅὕὋὖὉὕὍ  

ὟἽ  Ἰ ὠὐ ἻὟὑ . Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ὝὈὕὐὖὉὕ  ὅὁὖὉὖὠὄ ὟὈ ὝἻὕ ὑὂ  

Ὗὂὠὑ ὅ  ὝὈ Ὕὅὕ ἻὠὍ ἳ ὑὕ Ἳ Ἳὁὖ ὝὅὕὋὖὉὕὍ Ἳ, ὝὈὕὐὖὉὕὍ Ἳ, 

ἱὌ ἻὖὉὑὕὂὖἻ  ἰἻὖὟὉὕὕὖ   Ὁ Ἵὖ ὟὂὠὑὉὕ .  

1.10. ἱὉ ὠἻ ὝὈὕὐὖ ἰ Ἳὕὄ Ὗὄ ὅὕ Ἳ 
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  ἱ ὂὖὉ ὝὈὕὐὖἻ  Ἧὠὄ  Ἳὁὖ ὝὅὕὋὖ ἯὋὖὑὖὉ  ἳὕὖὉ ἱὀ ὠὂ  

Ὕὅ ὑὂ ἻὕἻ ὃ ὑ  ἯὊ  ὈὕὃὖὌ ἯὊ  ὅ ἻὠὌ  ἻὐἻ Ἳ  ἰὊὕ Ἵὖ 

ὃὖ ὑὄ Ἳ  ὂὄὖὉὕ  ὃὖ ὑὄ Ἳ  ὅ Ὗὑ  Ὁ ἽὖἻὍὖ  ἲ ὅ ὑ Ἳὖ Ὃὄ. ὃ ὑ  

ἯὊἽὖ  ὂἻὑ  Ὕὂὕὐὖ ὅ ἯὠὈ ἽὊἻὈὕὄ  ἱὂ ὝἻ ὟὋ Ἰ  ὂὄὖ  ὂὖ ὀ ὠὂ  ἱ ὂὖὉ 

ὝὈὕὐὖἻὍὖ  Ὕὂὕὐὖ ὅ ὑὍ Ἵὖ (Technology Development of Indian Languages (TDIL))  

ἵ Ὃ ὂὖ ὀ ὠὂ ἳ ὑὕ Ἳὖ  ὝἽὉ ὅ ὑ ἻὖὋ . ἱὂ ὝἻ  ὃὕὝὀ  13 

ὅ ἻὠὌ ἻὐἻ Ἳ Ὀ  ἰ  ὃὖ ὑὄ ἻὠὍ  ὟὂὝὂ , ὅὌ ὟἻὕ  ὅὕ  ὃὖὂὖ 

ἳὂὑὖ ἯὍὖ ὝἽὉ ὅ ὂὖὉ. ἱ ὂὖ ὀ ὂὖ  Ἳὗ  ὅὌ ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ  Ὕὂὕὐὖ ὅ 

ὑὍ Ἵὖ Ἳὕὄ ὅ Ὗὑ  ἰ Ἳ  ὃὠὀὝὅ  ὑ Ἳὖ Ὃὄ. Ἳὀ ὂ ἰ ἻὍὖ 

ὂὈὖὐἻ ὂὖ  ὈὕὃὖὌ ἯὊἽὕὄ  ὂὈὖ ὝὈὕὐὖὉὖ  Ὕὂὕὐὖ ὅ ὑὍ Ἵὖ ἻὕἻ  ὅ Ὗὑ  

ὂὖ ὀ ἻὠὍ  ὝἽὉ ὅ ὂὖ Ὅ . ὂὈὖ  ὝὈ Ὕὅὕ  ὑὍ Ἵὖ Ἳὕὄ ὅ Ὗὑ  ὂὖ ὀ ἻὠὍ 

ἯὋὖὑὖ  ὝἽὉ ὅ ὂὖ ὑ ἻὖὋ . ἱὂ Ἧ ὅὠὀὉὖ ὂὕ  ὂὈὖ  ἱὠὁὉ  

ὅ ἻὠὌ ἻὐἻ  ὃὖὑ ὅ ὀ. ἱ  ὅὖ ὄ  ἱὠὁὉ  Ἳ ὑὖ ἻὐἻὈὕἻ ἳ Ὕὑ ὂ. 

ὂὈὖ  ἱὠὁὉ Ὀὕὃὕ Ἳ  ὃὠὀὝὅ  ὑ Ἳὖ Ὃὄ. ὂὈὖ ὝὈ Ὕὅὕ  ἳ ὑὕ Ἳ ὂὖ ἻὕἻ 

ὈὕὄὖὉ ἳὂὑὖὠὉ  ὅὌ  Ὕὅ ὝἽὉ ὅ ὂὖ Ὅὄ . ὝἽ ὠὄ  ὅ ἻὠὌ ἻὐἻ 

ὝὈὕὐὖὉὖὉ  ἰ  ὅὖὕὖ, Ἧ ὁὕ ὅ ἻὠὌ ἻὐἻ ἻὁὖὝὅὕὋὖὉὖὉ ὠὋ, ὝἽ ὠὄ 

ὟὊὕ Ὗὅ ὠὀὉὖ  ἯὠὈ Ὅ AU KBC ἰ ὠὈὉ , ἵ .ἵ .ἵ . 

Ὕὂὕὐὖ ὅ Ἳ ὕὖ, ὝἽ ὠὄ, ὂὈὖ ἱὠὁὉ Ἳ ὑὖ ἻὐἻ, ὝἽ ὠὄ, Ἧ ὁὕὈὠὌ  

ὅ ἻὠὌ ἻὐἻ ὝὈὕὐὖὉὖὉ  ὠὋ, ὂ ὠἽ ὂὈὖ ὅ ἻὠὌ ἻὐἻ ὝὈὕὐὖὉὖὉ  ὠὋ, ὟἻὕὠὑ 

ὅὕὊὂὖὉὕ  ὅ ἻὠὌ ἻὐἻ ὝὈὕὐὖὉὖὉ  ὠὋ Ὗὅὕ Ὃ ὅ Ὗὑ  ὅ ἻὠὌ ἻὐἻ  ὠὋἻὍὖ  

ὂὈὖ  ὝὈὕὐὖὉὖ  Ὕὂὕὐὖ ὅ ὑὍ Ἵὖ Ἳὕὄ ὅ Ὗὑ  ἰ Ἳ  ὃὖἻ ὂ ὅ  ὑ Ἳὖ Ὃὄ. 

ὂὈὖὐὖ  ὝὈ Ὕὅὕ  ὂὉὕὕὖ ὅὕὍ Ἳ  ἱὠὁ, Ἳὁὖ  ὂὈὖ Ἵ Ἳ  ἵ Ὃ Ἰ  ἯὠὈ ὠὅ  

Ὕὂὕὀ Ἳὖ ὅ Ὗὑ  ὂὖ ὀ ἻὠὍ ὟὈ ὝἻὕ ὑ Ἳὖ Ὃὄ .  

1.11. ὝὈὕὐὖ Ὕὂὕὐὖ  ὅ   

 Ὕὂὕὐὖ ὅ ἵ ὅ  Ὀὄὖὂ ὑὕ ὠἻὉὖ ὃὠὀ ὠὋ Ὗὃὕ Ἳ Ἳ  ἯὋὖὑὖὉ 

ἯὋὖὠὑ ὅὉ ὅ ὂ ἰ . ἱ  ἳὉὖὕὖ Ὕὂὕὐὖ ὅ  (bio-technology), ὟὑὂὖὉὖὉ  

Ὕὂὕὐὖ ὅ  (chemical technology), Ὗὂὕ  Ὕὂὕὐὖ ὅ  (leather technology), ὂἻὑ  

Ὕὂὕὐὖ ὅ  (information technology) ἵὄ  ὅὌὑὠἻ  ὅ. Ἧ ὂ ὑὕὖὠἽὉὖ  ὂ Ὗὅὕ  

ὝὈὕὐὖ Ὕὂὕὐὖ ὅ  (language technology)  ἵ ὅ  ὟἽ Ὅ . Ἳὁὖὄὖ ὠὋὉὖ  

Ὀὄὖὂ ὝὈὕὐὖἻὍὖ  ὅ Ὗὑ  ὝἽὉ ὅὕ Ἳ ἻὕἻ ὝὈ Ὕὅὕ  Ὀ  ὑὝὅὕ ἻὠὍ 

ἳ ὑὕ  Ὕὂὕὐὖ ὅὟὈ ὝὈὕὐὖ Ὕὂὕὐὖ ὅ  ἵὄ Ἧὠὐ Ἳ ὅ ἻὖὋ . 

ἵ Ἳὕ ὀὕἻ, ἻὁὖὄὖὉὖ  ὂὈὖὠὐ  ὂ ὀ  ὝἽ, Ἧὠὂ  ὝἽὕ  ὂὖ ὂὖ, ἱὌ Ἳὁ  

ὂὖ ὂὖ Ὗὅὕ Ὃὑ Ὃὖ  Ὄ  ὝἽ ὠὈὝἽ  ὝἽὕ ὌὕὍ  ὝὈ Ὕὅὕ  (word processor) 
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ὝὈὕὐὖ Ὕὂὕὐὖὅ ὂὖ  Ἰ  ὑὖὠὍὝὅὕ Ὅὕ . Ἧ  Ὗὅὕ ὟὋ ὃὕ  ἻὁὖὄὖὉὖ  ὂ ὀ  

ὝἽ ὑὠὂ  Ὗὅ ἽὕἻ Ὀὕ Ὃὖ  ὝἻὕ  ὝὈ Ὕὅὕ (text-to-speech synthesizer), ὂ ὀ  

ὝἽ ὑὂ  ὅὂὖὌὕἻ ὃὕ  ἻὁὖὄὖὉὖ  ὟὅἽὖὄὕ  Ἧὠὂ ἵ  ὑ ὑὖ  ὂ ὀ  ὝἽ  

ὝἻὕ  ὝὈ Ὕὅὕ (automatic speech recognizer), ἱὠὁὉ ὂὍ ὂὖ  ὃὈ  

ὟὂὠὑὉὕὄὑ ὠὋ  Ὗὂ  ἵ  ὝἻὕ  ὝὈ Ὕὅὕ  (search engine), 

ἱὠὑὝὉ Ὄὕ  ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ ὂὖ  ὑὖὠὍὝὅὕ ἻὟὍὉὕ . ἱὠὑ Ὗὅὕ Ὃ 

ἱὉ ὠἻ ὝὈὕὐὖἻ Ἳὕὄ ὝὈ Ὕὅὕ  Ὀ  ὑ Ὕὅὕ ἻὠὍ ἳ ὑὕ  ὝὈὕὐὖ  

Ὕὂὕὐὖ ὅ  ὠὋὉὕὄ  ὅ ὠὋ Ἵὕ ὂ Ἰ Ὃὕ . Ἳὁὖὄὖ  ὠὋ, ὂἻὑ  

Ὕὂὕὀ ὠὋ, ἳὍὑὖὉ  ὠὋ, ὝὈὕὐὖὉὖὉ  ὠὋ ἰἻὖὉ ὃὕ  ὠὋἻὠὍ  ὟἽ ὂ 

ὑ ὃ Ἳ  ἱὠὁ  ὝἽὉ ὅ  Ἰ  ὠὋ ἱ ὂ  ὝὈὕὐὖ Ὕὂὕὐὖ ὅ  ὠὋὉὕ .  

ὟὈ ὋὖὉ Ἰ Ὕὑὕ  ὠὋὉὖὄ  ὝὈὕὐὖ Ὕὂὕὐὖ ὅ ὂὖ  ἲ ὅ ὑὂ Ἳὕὄ 

Ὗὃὕ Ἳ Ἳ  Ὗὑ ὅ ἻὌὕ . Ἳὁὖ ὝὅὕὋὖ ὠὋ ὑ ὃ Ἳ  (computer scientists)  

Ἳὁὖ ὝὅὕὋὖὠὉ  ὝἽὉ ὠἻ ἯὋὖ  ὂὖὋ Ὅ Ἰ  Ἳ ὑὖὉὕἻ (artificial intelligent machine) 

Ὀὕ  Ὗὃὕ Ἳ ὂὖ  ὝὈὕὐὖ  Ὕὂὕὐὖ ὅὂὖ  ἲ ὅὀὌὕ . ἶὝὄ Ὃὕ  Ὀὄὖὂὄὖ  ἯὋὖ  

ὂὖὋ  Ἧ ὅὠὀὉὕἻ Ἧὑὄ  ἱὉ ὠἻ ὝὈὕὐὖ ἯὠὈὑὂὕ, Ἳὁὖ ὝὅὕὋὖ ὝἽὉ ὠἻ 

ἯὋὖ  ὂὖὋὠὄ  ὝἻὕ Ἳ Ὁ Ἵὖ  Ἳὁὖ ὝὅὕὋὖ  ὠὋ ὑ ὃ Ἳ  ὂ  

Ἳὁὖ ὝὅὕὋὖ  ἱὉ ὠἻ ὝὈὕὐὖἻὠὍ  ὕὖ  ὝἻὕ  Ὀ  ὅὉ ὅ ὂὖὋὠὄ  

ὝἻὕ Ἳ Ὁ Ἳὖ Ὃὄ . Ἧὂ ἻὕἻ Ἧὑ Ἳ  ἱὉ ὠἻ ὝὈὕὐὖἻὍὖ  ὅ  Ὀ  ἯὠὈ  

ἵ ὄ, ὃὈ  Ὀὄὖὂ ὠὍὉὕὄ  ἵ ὑὕ  ἱὉ ὠἻ ὝὈὕὐὖἻὠὍ  Ἳ  ὝἻὕ ἻὖὋ, 

ὅὉ ὅ ἻὖὋ  Ὗὅὕ Ὃὑ ὠὋ  Ἳ ὀὋὖὑὂ ἻὕἻ ὝὈὕὐὖ Ὕὂὕὐὖ ὅ  Ὀ  

ὝὈὕὐὖὉὖὉ  ἰ ἻὍὖ ἲ ὅ Ἳὖ Ὃὄ .  

ὂἻὑ Ὕὂὕὀ ὠὋ ὑ ὃ Ἳ  (communication engineers) ὃὕ  Ἰ  ὠὄὉὖ  

ἱὉ ὠἻ ὝὈὕὐὖἻ  ὑὐὖὉὕἻ  Ὗὅ  Ὗὅὕ  Ἧ Ὄ  ἵ Ὗὅὕ, Ἧὠὂ 

Ὀὖ ὄ Ἵὕὂὄ Ἳ  ἵ ὑὕ  ἵ ὑὖὂ  ὝἽὕ ὟἽὂ  Ὕὂὕὀ ὟἽὂ  Ἳ  ὟἽὂ  

ἱ Ὃὖ  ὝἻὕ ὝἽἻὖὋ  Ἧ Ὄ  ὝἻὕ ὝἽ Ὄὕ  ἵ ὅὠὂ ἰ ὑὂ ἻὕἻ ὝὈὕὐὖ 

Ὕὂὕὐὖ ὅ ἰ ὑὖ  ἲ ὅ Ἳὖ Ὃὄ . 

  ἳὍὑὖὉ  ὃὖ ὁ ἻὟὍὕ (psychologists) ὃὕ  ὝὈὕὐὖ ὑὕὉὖὌὕἻ Ὀ Ὃὑ ἻὟὍὕ  

ἻὌ ὠὊὉὕ Ὗὅὕ  ἵ Ὕὄ ὄ ἳ ὂὖἻὠὍ  ὠἻὉὕ Ἳὖ ὟὋὕ . ἱ ὂ ἳ ὂὖἻὠὍ  

Ἳὁὖ ὝὅὕὋὖ ὑὕὉὖὌὕἻ ἱὉ ὠἻ ὝὈὕὐὖἻὠὍ  ὅὉ ὅ  Ὗὅὕ  ἵ ὑὕ  

ὅὉ ὅ ὂὌὕ  ἵ ὅὠὂ  Ἳ ὀὋὖὑὂ ἻὕἻ  ὝὈὕὐὖ Ὕὂὕὐὖ ὅ ἰ ὑὖ  

ἲ ὅ Ἳὖ Ὃὄ . 

  ὝὈὕὐὖὉὖὉ  ὑ ὃ Ἳ  (linguists) ὝὈὕὐὖἻὍὖ  ἯὠὈ  ἵ ὄ, ὅ  ἵ ὄ, 

ἵ ὑὕ  Ὗὅ ὝἽὕ ἻὟὍὕ ἵ ἻὟὍὕ  Ἳ  Ἧ Ὄ  Ὕὅὕ ὠὍ ὝὑὍὖ ὅἻὖὋ  

ἵ ὅὑ ὠὋὝὉ Ὄὕ  Ἳ ὀὋὖ, ὅὖ ὄ  ἱὂὄ ὅὠὀὉὖ  Ἳὁὖ ὝὅὕὋὖ ὑὕὉὖὌὕἻ 
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ἱὉ ὠἻ ὝὈὕὐὖ ὅὉ ὅὕ ὠὀ ὟὈ ὝἻὕ ὑὂ ἻὕἻ ὝὈὕὐὖ Ὕὂὕὐὖ ὅ ἰ ὑὖ  

ἲ ὅ Ἳὖ Ὃὄ . Ἧ ὅὠὀὉὖ  ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ ὂὖ  ἰ Ὕὅὕ  ὃὈ  ἱὉ ὠἻ 

ὝὈὕὐὖἻὟὍὉὕ . ἵὄὟὑ ὝὈὕὐὖ Ἧ Ὄ ὝὈὕὐὖὉὖὉ  ἰ ὑὖ  Ἰ  ὅὖὕὖὟὑ ὝὈὕὐὖ 

Ὕὂὕὐὖ ὅὈὕ . ἵὄὟὑ ὂὕ  ὝὈὕὐὖὉὖὉὌὕὍ Ἳ  Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ  (Computational 

Linguistics) ἵ Ὃ Ἰ  ὝὈὕὐὖὉὖὉ  ἰ  ὅὖὕὖὠὑ ἳ ὑὕ Ἳὖ ὑὍ  ὑ Ἳὖ Ὃὄ . Ἧὂ  

Ἰ  ἳ ὅὖὕὖὟὑ ὝὈὕὐὖ  Ὕὂὕὐὖ ὅὈὕ . ὝὈὕὐὖ Ὕὂὕὐὖ ὅ ἰ ὑὖ  Ἧ Ὄ  

ὑὍ ἽὖὉὖ  ὝὈὕὐὖ ἰ ὑὕὍ Ἳ  ὈὖἻ ἻὖὉ  Ὕὅ ὅ  ἳ . ἳὌἻ ἯὍὑὖ  

Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ  Ὀ  Ἧὂ  ἳ ὅὖὕὖὑὕὄ ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ ὑὍ ἽὖὉὖ  ὅὉὄὕἻ  

ὅ Ὗὑ  ὝὈὕὐὖ ὝὈ Ὕὅὕ Ἳ  ἳ ὑὕ Ἳ ὅ Ὅὄ. ὝἾὈὄὖὉὖ  ἰ ἽὖὕὖὉ ὅὀ ὂ Ἳ 

Ἰ  ὝὈὕὐὖ  Ὕὂὕὐὖ  ὅ ὑὍ Ἵὖ Ἧ ὠὈ  ἻὕὌ ὂὖ  ἶ ὅ Ὅ . Ἧ  ἰ ἻὖὌ  

Ὀ ὟὈ Ὕὂὕὖὂ Ἰ ὑ  ὝἽ Ὃὕ, Ἧὑ  ὂὄ  ὝἽ Ὗὅὕὄὖ  ἰ ἻὖὌ ὂὖὟὌὟὉ ὟὅἽὌὕ . 

Ὀ ὠὄὉὖ  ἰ ἻὖὌ  ὝὂὕὖὉὕὂ Ἰ  ὝἾὈὕὄὖὉ  Ἧὠὂ ὝἾὈὕὄὖὉ ὝὈὕὐὖὉὖ  ὟἻ ἻὌὕ . 

Ἰ  Ἶ ὅὕὄὖὉ  ὂὄ  ἾὅὕὄὖὉ ὝὈὕὐὖὉὖ  ὟἻ ἻὌὕ . Ἧ Ὗὅὕ  Ἰ  ὝἾὈὕὄὖὉ  

Ἧ Ὄ  Ἶ ὅὕὄὖὉ  ὂ ἻὍ  ὝὈὕὐὖὉὖ  ὟὅἽὖὄὕ, Ὀ ὠὄὉὖ  ἰ ἻὖὌ  Ὀ  

Ὕὂὕὖὂὑ  Ἧὠὂ ἰ ἻὖὌ ὂὖ  ὟἻ ἻὌὕ . Ἧὂὕὑ  ἳὀὄ  Ἳὁὖὄὖ ὝὈὕὐὖὝὅὉ  ἵ Ὃ 

Ἰ  ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ ὑὍ Ἵὖ Ἧ  ἶ ὅ Ὅ. Ἳὄὀὕ ὃὕ  ὑὕὄὖὠὌὠὉ  

Ἳ ὀὋὖ  Ἳ ὑὖἻ  ὂ  ὑὕὄὖὠὌ ὑὖὑὊ ἻὠὍ ἰ ἻὖὌ ὂὖ  ὂὕὄὕἻ Ὕὂὕ  ὂ Ἰ  

ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ  ἳ ὑὕ Ἳ ὅ, ὂ Ὗὅὕ  ὝἽὉ ὅ ὂ ὅ ὑ ἻὖὋ . 

Ἧ Ὗὅὕ  ὑὖὈὕὄ  Ὀ  ὊὉὖ  ὅὉὁ ὂὖ Ἳὕὄ ὅὂὖ  Ἵὗ ἻὠὍ  ὅὂὖ 

ὝἽ Ὁ ὟὅὕἻὖ Ὃὑ ἻὍὖὀ  Ὀὄὖὂ ἳὂὑὖὉὕὍ Ἳ  ὅὂὖὌὕἻ  Ἳὁὖ ὝὅὕὋὖὟὉ ἳὠὊὉὕ  

Ἧὑ Ἳ  ὟὂὠὑὉὕὄ ὅὂὖ  Ἵὗ ὠὀ  ὅὂὖ  ὝἽ ὂ  ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ ὑὍ Ἵὖ 

ἷὟὊὕ ὅὖὉ ὃὕ ἻὍὖ  ἶ ὅ Ὅ . 

 1.12. ὂὈὖ ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ ὑὍ ἽὖὉὖ  ἱ ὠὋὉ ὃὖὠὌ 

  ὂὈὖ ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ  ὃὕ  ἵ ὁὖ  ὅὕ Ἳὕὂ ἯὍ  ὑὍ Ἵὖ 

Ἧὠὀ Ὅ . Ἳὁὖ ὝὅὕὋὖὉὖ  ὂὈὖὠὐ  ὅὕ ἻὟὑ ἱὉὌὕὂ Ἰ  ἻὕὌ Ἳ ὀ  ἱ ὂ . 

Ἳὁὖ ὝὅὕὋὖὉὖ  ἰ ἻὖὌ  Ὗὅὕ Ὃ ὝὈὕὐὖἻὍὖ  Ὀ ὟὈ ὂ ὀ  ὝἽ ὉὟὑὕ Ἧ Ὄ  ὅὖὋ 

Ἳὁὖ ὝὅὕὋὖ  ὅὉ ὅὕ ἻὠὍ ὟὈ ὝἻὕ ὍὟὑὕ ὂ . ὅὖ ὄ  ὂὈὖ  ἵ ἻὠὍ 

(Tamil fonts) Ἳὁὖ ὝὅὕὋὖὉὖ  ὝἻὕ  ὑ  Ὁ Ἵὖ Ὕὑ ὋὖὝὅ Ὃ . Ἧὂ  ὅὉὄὕἻ  

Ἳὁὖ ὝὅὕὋὖὉὖ  ὂὈὖὠὐ  ὂ ὀ  ὝἽ  ὑὍ Ἵὖ ἶ ὅ ὀ . Ἧὂὖ  ὅὌ Ἵὖ ἻἻ  

ὃὗ ὂὄ. ὂὈὖ  ὅὌ Ὗὑ ὅ ὀ Ἳὁὖὄὖ  ὂ ὀ  ὅὌὠἻἻ  ἯὋὖ Ἳ ὅ ὂ ὅ ὀὄ. 

ὟὈ  Ὃὖ ὅὖ ὀ Ἰ  ὂὈὖ  ὝὈ Ὕὅὕ Ὅὖ  ὂ ὀ  ὝἽ ὂὠὌ Ὀ ὝὋὕ  ὝὈ Ὕὅὕ  

ὝἻὕ  ὂὖ ὂὟὑὕ Ὀὕ ὋὟὑὕ ὝἽ Ὁ ἱὉὌὕὂ ὃὖὠὌ ὃὗ ὂ . ὅὖ ὄ  ὂὈὖὐἻ ἯὊἽὖ  

ἳὂὑὖ ὀ  ὃὠὀ Ὕὅ Ὃ ὂὈὖ  ἱὠὁὉ  Ὀὕὃὕ  ἹὊὍ  ἱ Ἵὖ ἻἻὠὍ  ὂὗ 

ὠὑ ὂ . ὂὈὖ ὝἻὄ ὄὖ ὟἻὕ  ἳ ὑὕ Ἳ ὅ  ὅὉ ὅὕ  ἳ Ὅ . ἱ Ὗὅὕ Ὃ 

Ὁ ἽὖἻὍὖὄὕ  Ἳὁὖ ὝὅὕὋὖ  ὃὈ  ἱὠὀὉὖ  ὂὈὖ ὅὉ ὅὀ  Ὕὂὕὀ ἻὖὉ . ὂὈὖὠὐ  
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Ἳὁὖ ὝὅὕὋὖὉὖ  ὅὕ Ἳ  Ὕὂὕὀ ἻὖὟὄὕ . Ἧὂὕὑ  ὅὉ ὅὕ ὀὕὍ  ἱὠὀ ὀἻ  (user 

interface) ἵ Ὃ ἯὅὠὀὉὖ  ὂὈὖ  ὅὉ ὅὀ  Ὕὂὕὀ ἻὖὉ . ὅὌ Ἳὁὖὄὖ ὝὈ Ὕὅὕ ἻὍὖ  

ὂὈὖ  ἵ Ἳ  ὃὠὀὟὅὕὀ  Ὕὂὕὀ Ἳὖὄ. ἱ ὂ ὑὍ ἽὖὠὉ  ὂὈὖ  ὑὕὉὖὌὕἻ  

Ἳὁὖ ὝὅὕὋὖὉὖ  ὅὉ ὅὕ  ἵ  Ἧὠὐ ἻὌὕ .  ὂὈὖ  ἵ  ὝἽὕ ὌὕὍἻ  (word 

processor) ὅὌ ἳ ὑὕ Ἳ ὅ ὅὉ ὅὕ  ἳ Ὅὄ. Ὗὅ ἽὋὖὑὕ  (speech recognizer), 

ἵ -Ὗὅ  Ὀὕ Ὃὖ (text-to-speech transferer), ἱὠὁὉ  Ὗὂ ὑὕ  (search engine) Ὗὅὕ Ὃ 

ὅὌὝὈὕὐὖἽὕ  ὝὈ Ὕὅὕ Ἳ  ὂὈὖ  ἳ ὑὕ Ἳ ὅ  ὑ Ἳὖ Ὃὄ. ὝἽὕ ὅὖὠὐ Ἧ Ὄ  

ἱὌ Ἳὁ  ὅὖὠὐ ἶ ὅ ὀὕ  ὂὕὄὕἻ Ἧὑ ὠὋ  ὂὖ ὂὖ ὂ ὝἽὕ ὌὕὍ Ἳ  

ἳ ὑὕ Ἳ ὅ  ὑ Ἳὖ Ὃὄ. ἱ Ὗὅὕ Ὃ ὂὈὖ  ὝὈ Ὕὅὕ ἻὠὍ  (software) ὂὈὖ Ἳὕὄ 

ὝὈ Ὕὅὕ Ἳ  ἵ  Ἧὠὐ ἻὌὕ . ἱ ὑὠἻ ὝὈ Ὕὅὕ Ἳ  ἳ ὑὕ Ἳ ὅ ὑὂὖ  

ἱ ὂ ὂὠὀἻ  ὂ Ὗὅὕ  Ὗὃ  ὝἽ Ὁ ὅ Ὅὄ. ὠὋἽὕ  ὝὈ Ὕὅὕ Ἳ  

ἳ ὑὕ Ἳ ὅ ὑ ἻὖὋὄ. Ὀ ὑ ὠὋ ὝὈ Ὕὅὕ Ἳ  ἳ ὑὕ Ἳ ὅὀ Ὗὑ  

ἵ Ὃὕ , ὂ  Ὃὖ ὅὖ ὀ Ὀ ὑ ὠὋὉὖ  ἯὋὖ  ἳὠὀὟὉὕ  Ἧ ὠὋὉὖ  ἰὊὕ Ἵὖ 

ὟὈ ὝἻὕ , Ὀ ὑ ἳ ὠὈἻὠὍ  ὝὂὍὖ ὅ Ὗὅὕ ὂὕ Ἧὑ ὠὋ 

Ἧ ὅὠὀὉὕἻ  ὝἻὕ, Ὀ ὑ ἻὍὖ  ἳὂὑὖὟὉὕ  ἻὁὖὝὅὕὋὖ ὠὋ ὑ ὃ Ἳ  

Ὀ ὑ ὝὈ Ὕὅὕ ἻὠὍ ἳ ὑὕ Ἳ ἱὉ . Ἧ ὟὅὕὌ Ἰ  ὝὈὕὐὖ Ἳὕὄ ὝὈ Ὕὅὕ ὠὍ 

ἳ ὑὕ ἻὟὑ  ἵ Ὃὕ, ὝὈὕὐὖ ἯὋὖἿ Ἳ  Ἧ Ὃὖ ὅὖ ὀ ὝὈὕὐὖὉὖ  ἯὠὈ, ὅ , 

ὝἽὉ ὅὕ  Ὗὅὕ Ὃὑ ὠὋ ἰὊὕ  ὝὑὍὖ ὅ Ὗὅὕ  ὂὕ, Ἧὑ ὠὋ Ἧ ὅὠὀὉὕἻ  

ὝἻὕ  Ἳὁὖ ὝὅὕὋὖ ὠὋ ὑ ὃ Ἳ  Ἧ ὝὈὕὐὖ  ὝὈ Ὕὅὕ ἻὠὍ ἳ ὑὕ Ἳ 

ἱὉ . Ἧ ὑὕ  ἱ ὌὕὈ  Ἧ ὝὈὕὐὖ Ὗὅ  Ἳὁὖ ὝὅὕὋὖ ὠὋ ὑ ὃ Ἳ  ὂὕ ἻὟὍ 

Ἧ ὝὈ Ὕὅὕ ἻὠὍ ἳ ὑὕ Ἳ Ὁ Ὃὕ  Ἧ  Ἧ ὑὍ  Ὕὑ Ὃὖ ὝὅὋὕ . ὝὈὕὐὖ 

ὑ ὄ ἻὍὖ  ὠὁὉὖ Ὃὖ Ἳὁὖ ὝὅὕὋὖ ὑ ὄἻ  ὝὈὕὐὖἽὕ  ὝὈ Ὕὅὕ ἻὠὍ  

ὝἽ ὠὈὉὕἻ ἳ ὑὕ ἻὑὖὉὌὕ  ἵ ὅ  ὂὕ  ἳ ὠὈ. 

 ὂὈὖ  Ἰ  ὃ Ὄ ὝἽὕ ὂὖ ὂὖ (spell checker) ἳ ὑὕ Ἳ ὅὀὟὑ  ἵ Ὃὕ, 

ὂὈὖ  ὝἽὕ ἻὍὖ  ὅ  Ὀ  ἯὠὈ ὠὅ  ὅ Ὃὖ ἳ ὠὈἻὠὍ  ὝὂὍὖὑὕἻ  ὂὈὖ ὝὈὕὐὖ 

ἯὋὖἿ Ἳ  ὠὑ Ὗὅὕὂὕ , Ἧὠὂ Ἧ ὅὠὀὉὕἻ  ὝἻὕ, Ἳὁὖ ὝὅὕὋὖ ὠὋ 

ὑ ὃ Ἳ  ὝἽὕ ὂὖ ὂὖ ὝὈ Ὕὅὕ ὠὍ  ὂὈὖ  ἳ ὑὕ Ἳ . ὂὈὖὐὖ  

ὝὅὉ ὝἽὕ Ἳ  ἵ Ὕὂ ὂ ὑὖ ὂὖἻὠὍ ἵ, ἵ ὂ ὑὕὖὠἽὉὖ  ἵ, ἵ ὑὕ  Ἧὑ ὠὋ 

ἱὠὁ  Ἰ   ὝἽὕ ὠὌ ἳ ὑὕ ὑ, ἵ ὑὕ ὂὈὖ ὝἽὕ ἻὠὍ  ὅ ὅὂ 

ἳ ἻὍὕἻ  ὅὖὕὖ ὅ  Ὗὅὕ Ὃ ἳ ὠὈἻὠὍ ἵ Ὄὕ  Ὕὂ Ὅ ὝὂὍὖὑὕἻ, ἯὋὖὑὖὉ  

ὑὈὕἻ  ὂὈὖ  ὝὈὕὐὖ ἯὋὖἿ Ἳ  ἵ ὝἽὕ ὄὕ, Ἳὁὖ ὝὅὕὋὖ ὠὋ ὑ ὃ Ἳ  

Ἧὑ ὠὋ Ἧ ὅὠὀὉὕἻ  ὝἻὕ  ὝἽὕ ὂὖ ὂὖ ὝὈ Ὕὅὕ ἻὠὍ ἳ ὑὕ Ἳ ἱὉ. 
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ἱ ὂ ἱὀ ὂὖ  Ἱ  ἳ ὠὈὠὉ  ὝὂὍὖ ὅ ὂ Ὗὑ Ὁ  ἯὑἽὖὉ . Ὀὄὖὂ ὠὍ 

ὝὈὕὐὖὠὉ  ὕὖ ὝἻὕ  ὠὋ Ὗὑ, Ἳὁὖ ὝὅὕὋὖ ὕὖ ὝἻὕ ὠὋ Ὗὑ . 

Ἧὂ  ἻὕὊὁ, Ὀὄὖὂ ὠὍ Ἰ  ἳὉὖ  ὟὑὂὖὉὖὉ  Ὕὅὕ; ἰὄὕ  Ἳὁὖ ὝὅὕὋὖὉὖ  

ἳ Ὅ Ἵὖ  (chip) Ἰ  Ὀὖ ὄ Ὕὅὕ . ἵὄὟὑ ἵ ὂ Ἰ  ἯὋὖὠὑ  Ὀὄὖὂ ὠὍ  

ὝἻὕ  ὠὋ Ὗὑ, Ὀὖ ὄ  Ἵὖ  ὝἻὕ  ὠὋ Ὗὑ. ἱ Ὗὑ ὅὕ ὠὀ 

Ὀὄὂὖ  ὝἻὕ  ὝὈὕὐὖ ἯὋὖἿ Ἳ  ὂὕ Ἳ  Ἳ ὀὋὖ ὂ ἳ ὠὈἻὠὍ  Ἳὁὖ ὝὅὕὋὖ  

ὕὖ  ὑὠἻὉὖ  Ὀὕ Ὃὖ ἯὠὈ ὝἻὕ ὂὕ  ὂὕ  Ἳὁὖ ὝὅὕὋὖ ὑ ὃἻὍὖ  ὟὑὠὌ 

ἵὍὖὂὕ . ἱ Ὗὅὕ Ὃ ἱὌ Ἳὁ ἻὠὍ  Ἳὁὖὄὖ ἱὌ Ἳὁ  (computational grammar) 

ἵ  Ἧὠὐ ὅὕ Ἳ . ὂὈὖὐὖ  ἱ ὂὠἻὉ Ὁ Ἵὖ ὟὈ ὝἻὕ Ὅ ὅ Ὕὑ Ὃὖ Ἧὠὀ Ὅὄ. 

ὂ Ὗὅὕ ὅ Ὗὑ  Ὗὃὕ Ἳὖ  ὅ Ὗὑ  Ἳὁὖὄὖ ἱὌ Ἳὁ Ἳ  ἳ ὑὕ Ἳ ὅ Ὅὄ. ἱὂ  

ἻὕὊὁὈὕἻ ὃ Ὄ ὝἽὕ ὌὕὍ Ἳ, Ὗὅ ἽὋὖὑὕ Ἳ, ἵ -Ὗὅ  Ὀὕ ὋὖἻ, ἱὠὁὉ  

Ὗὂ ὑὕ Ἳ, ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ ὅὖἻ  Ὗὅὕ Ὃ ὝὈ Ὕὅὕ Ἳ  ἳ ὑὕ Ἳ ὅ  

ὝἽὉ ὅ ὂ ὅ ὑ Ἳὖ Ὃὄ. ἱ ὑὕ  Ἳὁὖ ὝὅὕὋὖ Ὗὃὕ Ἳὖ  ὝὈὕὐὖὉὕ  

ὟὈ ὝἻὕ Ὅ ὅ ὑ ὂὕ  Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ  ἵ  Ἧὠὐ Ἳὅ ἻὖὋ . Ἧὂ  ἳ ὅὖὕὖὟὑ 

ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ  ἰ . ὂὈὖ  Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ  ὑὍ Ἵὖ Ἧὠὀ ὂὈὖ Ἳὕὄ ὅὌ 

ὝὈ Ὕὅὕ Ἳ  ἳ ὑὕἻ ὅ  ὑ Ἳὖ Ὃὄ. ἱ Ὗὑ Ἳὁὖ ὝὅὕὋὖὉὖ  ἳὉ ὃὖὠὌ  

ὂὈὖ ὝὈὕὐὖ  ὅὉ ὅὕὀὕ . ὂὈὖ  ἵ ἻὠὍ (fonts) ἳ ὑὕ Ἳὖ, Ἳὁὖ ὝὅὕὋὖὉὖ ὅὖὋ 

ὝὈ Ὕὅὕ ἻὟὍὕ  ἳὋὑὕ  ὃὖὠὌὉὖ   (user interface) Ἧ ὂ  Ἳ ὀ ὃὖὠὌ  ὃὕ  

ὝἽ ὝἻὕ Ἳὖ ὟὋὕ. ἰ ἻὖὌ  Ὗὅὕ  ἳὉ ὃὖὠὌ ὝὈ Ὕὅὕ Ἳ  

ἳ ὑὕ Ἳ ὅ ὑ Ἳὖ Ὃὄ. Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ  Ἧὂ  ἳ ὅὖὕὖὑὕὄ ὝὈὕὐὖ  

Ὕὂὕὐὖ ὅ  ἱ  ἳὌἻὍὑὖ ὃ  ὑὍ Ἵὖ Ἧὠὀ Ὅὄ. ἱὂ ὝἻ  

ὂὄὖ ὠὋἻ  ὅ Ὗὑ  ὅ ἻὠὌ ἻὐἻ ἻὍὖ  ἳ ὑὕ Ἳ ὅ  ὝἽὉ ὅ ὑ Ἳὖ Ὃὄ. 

ὂὈὖ ὝὈὕὐὖὉὖ  ἻὁὖὄὖὝὈὕὐὖὉὖὉ  ὟἻὕ ὅὕ ἻὍὖ  Ἧ ὅὠὀὉὖ  ὅὌ ἰ Ἳ  

ὟὈ ὝἻὕ Ὅ ὅ ὑ Ἳὖ Ὃὄ. ὂὈὖ  ὝἽὕ ὅ ὅὕ  (morphological parser), ὝἽὕ  

ἳ ὑὕ Ἳὖ (word generator), Ὕὂὕὀ ὅ ὅὕ (syntactic parser), Ὕὂὕὀ  ἳ ὑὕ Ἳὖ 

(sentence generator) Ὗὅὕ Ὃ Ἧ ὅὠὀ ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ ὝὈ Ὕὅὕ  Ἳ ὑὖἻ  

ἳ ὑὕ Ἳ ὅ ὑ  ὝὅὍὂὖἻ Ἰ ὉὖὉ  Ἧ ὅὠὀὉὖὌὕὄ ὂὈὖ Ὗὅ ὝἽὕ  ἰ, 

Ὕὅὕ ὠὈὉὖὉ  (semantics) Ἧ ὅὠὀὉὖὌὕὄ ἰ, ὑὖὕὖὂὊ  ὝὈὕὐὖὉὖὉ  ἰ  (corpus 

linguistics) Ὗὅὕ Ὃὠὑ ὟὈ ὝἻὕ Ὅ ὅ ὑ  Ἳὁὖὄὖ  ὂὈὖ  ὑὍ Ἵὖ  ἱ ὋὖὉὠὈὉὕὂὄ. 

ἱὠὑ ἱ ὌὕὈ  ὂὈὖ  ἳὉ ὃὖὠὌὉὖ  ὝὈ Ὕὅὕ Ἳ  ἳ ὑὕ Ἳ ἱὉὌὕ . 

Ἳὁὖ ὝὅὕὋὖὈὉὈὕἻ ἳ Ὅ ἱ ὠὋὉ ἳὌἻὖ, ἳὉ ὃὖὠὌ  ὂὈὖ ὝὈ Ὕὅὕ Ἳ  ὂὈὖ  

ἳ ὑὕ Ἳ ὅὀὕὈ  ἳὌἻ ἯὍὑὖ  Ὀ Ὃ ὝὈὕὐὖἻ  ἱὠὁὉὕἻ  ὂὈὖ  Ἧ ὂ Ἳ ὀ 
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ὑὍ ἽὖὠὉ ἵ ὀὑὖὉὌὕ . Ἧ  ἱὉ ὂὖὊ  Ὗὂὕ ὋὖὉὟὅὕ, ὂὈὖ  Ἧὂὖ  ἱὀ  Ὕὅ Ὃ 

ἻὕὊὁ ὂὕ ὂὕ  ἱ  ὂὈὖ  ἵ ὌἻὖ  ὃὗ  ὑὍ  ὑ Ὅ  ἵ ὅὠὂ ὃὕ  

ὈὋ ὑὖὀὌὕἻὕ . Ἧ Ὗὅὕ  Ἳὁὖ ὝὅὕὋὖὉὖ  ἳὕὖὉ ἱὀ ὠὂ  ὂὈὖ  Ὕὅ Ὃὕ ὂὕ  

Ἧ ὂ Ἳ ὀ ὑὍ Ἵὖ  ὂὈὖ  ὝἽ  ἵ ὅὠὂ ὃὕ  ὃὖὠὄὑὖ ὝἻὕ Ὅ Ὗὑ . 

ὂὈὖ  ἵ ὠὑ ἳ ὑὕ Ἳὖ  Ἳὁὖ ὝὅὕὋὖὉὖ  ὅὕ ὅὟὂὕ  ὃὖ ὂὖ ὝἻὕ ὍὕὈ, 

ὅ Ὗὑ  ἳὉὃὖὠὌ  ὂὈὖ ὝὈ Ὕὅὕ  ἳ ὑὕ Ἳ ὂὖ  ὃὕ  Ἳὑὄ  ὝἽ ὂὟὑ . 

ἵὄὟὑ, ὂὈὖ  ἰἽὖὕὖὉ Ἳ  ἰ ὑὕὍ Ἳ  Ὀὕὁὑ Ἳ  ἻὁὖὄὖὝὈὕὐὖὉὖὉ  Ὀ  

ὝὈὕὐὖ  Ὕὂὕὐὖ ὅ  Ἧ ὅὠὀὉὖ  ὂὈὖ  ἰ ὠὑ ὟὈ ὝἻὕ ὍὟὑ . ἳὉ ὃὖὠὌ  

ὂὈὖ  ὝὈ Ὕὅὕ Ἳ  ἳ ὑὕ Ἳ ὂὖ ὟὂὠὑὉὕὄ ὂὈὖ Ἳὕὄ Ἧ ὅὠὀ ὝὈὕὐὖ  

Ὕὂὕὐὖ ὅ ὝὈ Ὕὅὕ  Ἳ ὑὖἻ  ἳ ὑὕ Ἳ ὅὀὟὑ . 

1.13. ἳὌἻὍὑὖ Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ Ὕὂὕὀ Ἳ ὑὍ Ἵὖ 

 ἳὌἻὍὑὖ Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ Ὕὂὕὀ Ἳ ὑὍ Ἵὖ Ὃὖ  ὈὖἻ ἻὈὕὄ 

ὂἻὑ Ἳ ἻὗὟὐ ὂὊ ὅ Ὅὄ (Ruth Camburn. 2013). 

¶ 1940Ἳ : Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ ὅὖὋ ὂ; Ὕὂὕὀ Ἳ ἻὕὌ ὂὖ ὀ Ἳ ἱὉ ὂὖὊ 

ὝὈὕὐὖὝὅὉ ὅὖ Ἳὑὄ  ὝἽ ὂὖὄ. 

¶ 1954: Ὂ Ὁ-ἰ ἻὖὌ ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ ὠὋὉὖ ὂ  Ὕὅὕ  ὝἽὉ 

ὑὖὍ Ἳ (Ἧ  Ὗὂὕ ὑὖὉὠὀ ὂὕ ὀ) 

¶ 1962: ὅὖὊὅὌ Ἳὁὖὄὖ ἯὋὖὑὖὉὌὕ ὂὕὄὖὉἻὖ ὝὈὕὐὖ ὝἽὉὌὕ Ἳ ἰὟὌὕἽὠὄ 

ὑὖ (ἰ ὅὕ) ἳ ὅὖὄ Ὀὕὄ Ὗὀὑὖ Ὗὔ  Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ ἵ Ὃ 

ὑὕ ὠὂὠὉ ἳ ὑὕ Ἳὖὄὕ 

¶ 1964: ἵ ἷ  ὟὅὊὕἽὖὕὖὉ ὟἾὕἽ Ἵ ὅὕ Ὀὄὖὂ ἳὠὊὉὕὀὠὌ ὅὖὊὂὖὅ  

ὂ  ἳὠὊὉὕὀὌὕὄ ἵ Ἵὕὠὑ ἳ ὑὕ Ἳὖὄὕ 

¶ 1980Ἳ : Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ ὅ ὋὖὉ ἰὊὕ ἽὖὉὖ ὂ  ὃὠὀ ὠὋ 

ὑὁὖἻὈὉὈὕ Ἳ Ὀ  ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ  ὂὖ ὂ 

¶ 1990Ἳ : ὝὅὕὖὉ ὃὖ ὑὄ ἻὍὖ ἽὖὋ ὂ ὑὍ Ἵὖ Ὀ  ἱὉ ὂὖὊ Ἳ Ὃ  ὅὉ ὅὕ 

¶ 2000Ἳ : ἱὉ ὠἻ ὝὈὕὐὖ ἰ  Ἳ ὑὖἻ Ὀ  ἱὠὀ Ἳ ἻὍὖ ὂὖ  ἵ Ἵὖ. 
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       ἱὉ  2  

Ἳὁὖ ὝὅὕὋὖ Ὄ  ὝὈὕὐὖ ἰ   

2.1 ἱὉ ὠἻ ὝὈὕὐὖ ἰ   

Ἳὁὖ ὝὅὕὋὖ Ἰ  ὝὈὕὐὖὉὕ  Ἳ ὑὖ. ὝἽ ὂὖἻὠὍ 1,0 ἵ Ὃ ἵ ἻὍὕ  ἰ ὑ  

ὂὕ  Ἳὁὖ ὝὅὕὋὖ. Ὀὄὖὂ ὠὍ 0,1 ἵ Ὃ Ἧ ὅὠὀ ἵ ἻὠὍ ὠὑ  ὝἻὕ  ἵ ὂὖὊ 

ὝὈὕὐὖ Ὄ  Ἵὖ ἻὌὕὄ Ἳὁὖ ὝὅὕὋὖὠὉ ἳ ὑὕ ἻὖὉ. ἵ Ἳ ἵ Ἳ  

ὂὄὖ ὂ ὠὈὉὕὄ Ὃὖ Ἳ  (special symbols)  0,1 ἵ ὅὠὑἻὍὕ  ὂὕ  ἳ ὅ ὂ  

ὝἽ Ὁ ὅ Ἳὖ Ὃὄ. ἳὉ ὃὖὠὌ ὝὈὕὐὖἻ, Ὕὅὕ ὟἻὕὍὖ (interpreters), Ἰ  Ἳ  

(assemblers) ἵ ὅὄ ὝὈὕὐὖὉὖὉὌὕ  ὅὉ Ὕὅ Ὃὄ. ἱ Ὕὅὕ  ὝὈὕὐὖὉὖὉὌὕ  ἻὁὖὄὖὠὉ 

Ἧὑ ἻὍὖ  Ἳ ὄὈὕὄ ὝἽὉ ὅὕ ἻὠὍ  ὝἽ  ἳ ὠὈὉὕὄ Ἳ ὑὖὉὕἻ  ὅὉ ὅ  

ἻὕὌ  ὑ ὑὖ ὀ . ὝὈὕὐὖὉὖὉ  Ἵὕ  Ἳὁὖ ὝὅὕὋὖ ἰ ὠὑ Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ  ἰ  

Ἧ Ὄ  ἱὉ ὠἻ ὝὈὕὐὖ ἰ  ἵ ὅ . ἱ  Ὗὅ ὠἽ  Ὕὂὕὖ ὝἻὕ ὂ, Ὗὅ ὠἽ 

ἳ ὑὕ ὂ, ὅ ὑ ἻὠὍ/ἳὠὊἻὠὍ ὟὅἽὕ ὂ, Ὗὅ ἻὠὍ  ἳὠὊ ἰ ὂ, 

ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ, ὑὖὕὖὂὊ ἻὠὍ ἰ ὂ, ἳὠὊἻὠὍ ἰ ὂ, ὝὈὕὐὖ ἯὌ ἻὠὍ  

ὅ ὅὕ  ὝἽ ὂ  ἵ ὅὄὑ ὠὋ ἳ Ὅὀ . ὝὈὕὐὖὉὕ  ὝὈὕὐὖὠὉ  ὕὖ  

ὝἻὕ ὂ  ἵ ὅ ὀ ὅὖ ὑ ὑὄὑ ὠὋ  ἳ Ὅὀ : ἳὠὊ Ἧ Ὄ  Ὗὅ  

ὝἽ ὂὖἻὠὍ Ὕὅὕ  ὝἻὕ  ὕὖ  ὝἻὕ ὂ . ὝὈὕὐὖὝὅὉ ὂ, ἳὠὊἻ  Ἧ Ὄ  

Ὗὅ  ὝἽ ὂὖἻὠὍ ἳ ὑὕ ὂ .  

2.2  ἱὉ ὠἻ ὝὈὕὐὖ  ὝἽὉ ὠἻὝὈὕὐὖ   

Ὀὄὖὂ Ἳ  ἱὉ ὠἻὉὕἻ  ὅὉ ὅ  ἵ ὂ ὝὈὕὐὖ  ἱὉ ὠἻ ὝὈὕὐὖὉὕ . 

ὝἽὉ ὠἻὉὕἻ Ὀὄὖὂὄὕ  ἳ ὑὕ Ἳὅ ὀ ὝὈὕὐὖἻ  ἱὉ ὠἻ ὝὈὕὐὖὉὖ  ἱ  

Ὗὑ ὅ ὀὠὑ. ἵ Ἳὕ ὀὕἻ, Ἳὁὖ ὝὅὕὋὖὉὖ  ὅὉ ὅ  ὑὐὖ ὠὋὑὠὊ 

ὝὈὕὐὖἻὍὕὄ  (programming languages) Ὗὅὕ Ὂὕ  (Fortran), ὟὅἽὖ  (Basic), Ἵὖ (C), 

ὟὊὕὌὕ  (Prolog),  (Lisp), Ὕὅ  (Perl) ἵ ὅὠὑἻὝὍ Ὄὕ  ὝἽὉ ὠἻ ὝὈὕὐὖἻὍὕ . 

ἱὉ ὠἻ ὝὈὕὐὖὉὕ  (Natural Language Processing (NLP)) Ἳὁὖ ὝὅὕὋὖὠὉ  ὝἻὕ  

ὝὈὕὐὖὠὉ ἰ  ὝἽ  ἵ Ὄὕ ὃὀὑ ὠἻἻὠὍ  ἳ Ὅὀ . Ὗὅ ὠἽ  (speech) 

ἵ  ὝὈὕὐὖὠὉ  ἰ  Ἳὁὖὄὖ ὅ Ἳ  ἱὂὖ  Ἧὀ . Ὗὅ  ἳ ὑὕ Ἳ  (speech 

synthesis) ἱὉ ὠἻ Ἰ Ὁὕὄ Ὗὅ ὠἽ ἳ ὑὕ ὑ  ὅ Ἧ ὅὠὀὉὖ  Ἵὖ ἻὌὕὄὂὕ . 

ἵ ὄ ὟὅἽ ὅ ἻὖὋ  ἵ ὅὠὂ  ὕὖ  ὝἻὕ Ὅ ἽὕὖὉὕὄ ἱὠἽὟὉὕ ὀ  Ὗὅὕ Ὃὠὑ Ὗὂὠὑ. 

2.3 ὝὈὕὐὖ ἰ  Ἳὁὖ ὝὅὕὋὖ 
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 ἱ ὠὋὉ ἯὋὖὑὖὉ  ἳὌἻ ὂὖ  ὃὕὉἻ  Ἳὁὖ ὝὅὕὋὖ. ἱ ὅὂὕ  Ὃὕ  

ἯὋὖἻ ὅ ὂ ὅ ὀ ὅ Ὗὑ  ὅὉ ὅὕ  Ἵὕὂὄ ἻὠὍ ὅὖ  ὂ Ὅὖὑὖ  ὃὈ  

ἱ ὋὖὉὠὈὉὕὂ ὅ ἻὕὍὖὉὕ  ὈὕὋὖ Ὅ  Ἳὁὖ ὝὅὕὋὖ. Ὕὑ  Ἳὁὖ  Ὕὅὕ ὍὕἻ ἱ ὂ 

Ἳὁὖ ὝὅὕὋὖ ὂὊ Ἳ  ὟἽὈὖ  ὠὑ  Ἳ ὑὖὉὕἻ, ὂἻὑ  Ὕὂὕὀ  Ἳ ὑὖὉὕἻ, ὂὊ ἻὠὍ 

ὂὕὟὄ ἰ  ὃὈ  ἻὠὍ ὝὑὍὖ ὅ  Ἳ ὑὖὉὕἻ Ὀ  ὅὌὑὐὖἻὍὖ 

ὅὉ ὅ ἻὖὋ . ὝὈὕὐὖ ὝἽὉ ὅὕ  Ἳὁὖ ὝὅὕὋὖὉὖ  ὅ  ὃ ὠὈ ὑὖὉ ὅὠὀὉ  

ὝἽ  ὑὖὂ ὂὖ  ὑὍ Ὅ . ὂ ἻὕὌ  Ἳὁὖ ὝὅὕὋὖὉὖ  ὃὖὠὄὑἻ  ὈὖἻ ὝὅὕὖὉ ἯὍὑὖ  

ἳ Ὅ . ὠὁ ὃὖὠὄὑἻ Ἳ  ὈὖἻ ὝὅὕὖὉ ὟἽἻὕὖ ἱὀ ὠὂ  ὝἻὕ Ὅὄ. ὅὌ 

ὟἻὕ Ἳὁ Ἳὕὄ  ὝἽὕ ἻὍὕ  ἯὠὈ ὂ ὂὊ ἻὠὍ  Ἳὁὖ ὝὅὕὋὖὉὖ  (ὃὖὠὄὑἻ, 

ὅὂὖ ὂ, ὅὂὖ ὃὕὀὕ Ὗὅὕ Ὃὑ Ὃὖ ) ὟἽἻὕὖ  ὠὑ  ὟὂὠὑὉὕὄὟὅὕ  ὅὉ ὅ ὂὖ  

ὝἻὕ Ὅ ἱὉ . ὝὈὕὐὖ Ἳὕὄ ὂὊ Ἳ ὅὌὑὠἻἻὍὖ  ἯὠὈὉὌὕ . ὝἽὕ ἻὍὖ  

Ὕὂὕ ὅὕἻὟὑὕ ὑὕ ἻὖὉ ἻὍὖ  Ὕὂὕ ὅὕἻὟὑὕ ἯὠὈὉὌὕ . ἱὠὑἻ  ἳ Ὅὀ ἻὖὉ Ἰ  

ὅ ὑὌὕἻ  (text) ἯὠὈὉὌὕ . Ὕὑ Ὗὑ  ὑὠἻ ὅ ὀ ἳὠὊἻὍὖ  

Ὗὂ Ὕὂ Ἳ ὅ ὀ ὅ ὂὖἻὍὖ  Ὕὂὕ ὅὕἻ ἯὠὈὉὌὕ . ἱ ὂὠἻὉ ὂὊ  

Ὕὅ ὂὊ/ὑὖὕὖὂὊ/ὂὊ Ὕὂὕ ὂὖ (corpus) ἵ  Ἧὠὐ Ἳ Ὕὅ . ὂὈὖ Ἳὕὄ 

Ὕὅ ὂὊὠὑ  ὟἽἻὕὖ  ὠὑ ὅ  ὈὖἻ ἱ ὋὖὉὠὈὉὕὂ  ὅὁὖὉὕ . ὅὌ ἱὌ ἻὖὉ  

ἻὠὍ ἳ Ὅὀ ἻὖὉ ἳὠὊἻ, ὅὌ ὃὠὀὉὖὉ  ἻὠὍ ἳ Ὅὀ ἻὖὉ ἳὠὊἻ, ὑ ὀὕὊ 

ὑὐ , ἻὖὠὍ ὝὈὕὐὖ ὑὐ, Ἵ ὂὕὉὝὈὕὐὖ ὑὐ, Ὗὅ  ὑὐ, ἱὌ ἻὖὉ ὑὐ  Ὗὅὕ Ὃ 

ὅ Ὗὑ  ὝὈὕὐὖ ὑὐ ἻὠὍ ἳ ὍὀἻὖὉ ἳὠὊἻ  ἵ Ὄὕ  Ἰ ὟἽὊ Ὕὅ ὂὊὑὕἻ 

ἯὠὈ . ἱ ὂὠἻὉ Ὕὅ ὂὊὠὑ ἱ ὑὠἻὉὕἻ  ὅὖὕὖ ἻὌὕ: 

1. ἵ  ὑ ὑὖ  ἯὠὈ  Ὕὅ ὂὊ  (written corpus) 

2.  Ὗὅ  ὑ ὑὖ  ἯὠὈ  Ὕὅ ὂὊ  (speech corpus) 

ἱ ὂὠἻὉ Ὕὅ ὂὊ Ἳ  ὝὈὕὐὖὉὕ  ὝὈὕὐὖ Ἳὕὄ ὅὉ ὅὕ Ἳ ὑὖἻ  

ὂὉὕὕὖ Ἳ  Ὗὅ ὂὑὖ  ὕὖἻὖ Ὃὄ. ὂὊ Ἳ  Ἳὁὖ ὝὅὕὋὖὉὕ  ἰὉ ὅ  ὂἻὑ ἻὍὕἻ  

ὂὊ ὅ . ὝὈὕὐὖ Ὕὂὕὀ ὅὕὄ ὂἻὑ ἻὠὍ  ὅὌ ὑὠἻ ὅ ὀ ὃὖὠὄὑἻὂὖ  (ὑ ὂ, 

ὂ , ὅὂὖ ὃὕὀὕ Ὗὅὕ Ὃὑ Ὃὖ ) ὟἽὈὖ  ὠὑ  Ὗὂὠὑ ὅ Ὗὅὕ  ὅὉ ὅ ὂὖ  

ὝἻὕ ὍὌὕ. ὅ Ὗὑ  ὑὖὂὈὕὄ ὂἻὑ Ἳ  ἱὠὁὉ ὂὍ ὂὖ  Ὕὅ ὈὍὑὖ  ὃὖὊ ὅὖ  

Ἳὖὀ Ἳὖ Ὃὄ. ἱ ὂἻὑ ἻὠὍ  Ὕὅ ὑὂὖ  ἻὖὉὈὕὄ Ἧ Ἵ  ἵ ὄὝὑ Ὃὕ  

ἱὉ ὝὈὕὐὖὠὉ  ὅὉ ὅ ὂὖ ὟὂὠὑὉὕὄ ὂἻὑ ἻὠὍ  Ὕὅ ὂὌὕ . ἱὂ  Ὗὂὠὑ 

ἱὉ ὝὈὕὐὖ ἱὠὀ Ἳ  (Natural language Interface). ἱὂὄὕ ἱὉ ὝὈὕὐὖ 

Ἧ ὅὠὀὉὖὌὕὄ Ὃὖ ἻὠὍ  ὝἻὕ  ὟὂὠὑὉὕὄ ὂἻὑ ἻὠὍ  ὝὅὋ ἱὉ . ὂὈὖ 

ὝὈὕὐὖὉὖ  Ἳ ὀὠὈ ὠὅ  Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ὝὈὕὐὖὉὖ  ἵ Ὄὕ ὃὖὠὌἻὍὖ  (Ἰ ὉὄὖὉ  

ὃὖὠὌ, ἳ ὅὄὖὉ  ὃὖὠὌ, ὝὂὕὀὕὖὉ  ὃὖὠὌ, Ὕὅὕ ὠὈὉὖὉ  ὃὖὠὌ, Ἳ ὂὕὀ  ὃὖὠὌ) 

ἰ  ὠὑ ὂὖ ὂὕ  ὂὈὖ ὝὈὕὐὖὠὉ  ὅὉὅ ὂὖ ὂἻὑ ἻὠὍ  ὝὅὋ ἳὂ 
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ἱὉ ὝὈὕὐὖ ἱὠὀ Ἳ ἻὠὍ ὃὖ ὑ ἱὉ . ἱ ὂὠἻὉ ἱὠὀ Ἳ ὅ Ὗὑ  ὑ ἻὠὍ  

ὝἻὕ . ὂἻὑ Ὗὂ  ὝὅὕὋὖ (search engine) ὂἻὑ ἻὠὍ  ὝὅὋ ἳὂ  ἻὖὉ  

Ἳ ὑὖὉὕ . ὂὈὖ  ἱ ὂὠἻὉ ὂἻὑ Ὗὂ  ὝὅὕὋὖ ἳ ὑὕὑὂ Ἳὕὄ Ὁ ἽὖἻ  

ὟὈ ὝἻὕ Ὅ ὅ  Ὕὅ ὈὍὑὖ  Ὕὑ Ὃὖ  Ἧὠὀ Ὅ . ὟἻ ὑὖ-ὅὂὖ  ἯὠὈ Ἳ, 

Ἳὁὖ ὝὅὕὋὖ ὀ  ἳὠὊὉὕ  ἯὠὈ Ἳ  Ὗὅὕ Ὃὠὑ ἱὉ ὝὈὕὐὖ ἱὠὀ Ἳ ὠὅ 

Ἧ ὅὠὀὉὕἻ  ὝἻὕ  ἯὠὈ Ἳ ὅ ὂὕ  ὂὕ  ὅὕὈὊ  ὅὉ ὅ ὂὖ ὂἻὑ ἻὠὍ  

ὝὅὋ ἱὉ. ἵ Ἳὕ ὀὕἻ, ὂὈὖ  ἱὌ ἻὖὉ  Ἰ ὠὋ ὑὖ ὑὖὊὌὕἻ ὂ  ἱὉ ὝὈὕὐὖ 

Ἳ  Ὄ  ὟὂὠὑὉὕὄ ὅὂὖ ἻὠὍ Ἧ Ὄ  ὂἻὑ ἻὠὍ Ὕὅ ὅ ὉὕἻ Ἳὁὖ ὝὅὕὋὖὉὖ  

ὅὉ ὅὕ  ἯὠὈὉὌὕ . ὑὖὑἽὕὉὖἻ Ἳὕὄ ὂὊ  ὠὈὉ ἻὍὖ  ἱὉ ὝὈὕὐὖὉὖ  ὑὐὖ 

Ὗὑ Ὁ ὂἻὑ ἻὠὍ  Ὕὅ ὂ  ἱ ὂὠἻὉ ὅὉ ὅὕὀὕ . ὝὈὕὐὖ ἳὠὊἻὠὍ  ὅ ὃὖὠὌ 

(Ἰ ὉὄὖὉ ὃὖὠὌ, ἳ ὅὄὖὉ  ὃὖὠὌ, ὝὂὕὀὕὖὉ  ὃὖὠὌ, Ὕὅὕ ὠὈὉὖὉ  ὃὖὠὌ) 

ἯὠὈ ὅὖ  ὑ  ὝὈὕὐὖ ἯὌ ἻὍὕἻ ὅὖὕὖ ὂὕ  ὝὈὕὐὖὉὖ  Ἳ ὀὠὈ ὠὅ  ὕὖ  

ὝἻὕ Ὅ Ἳὁὖ ὝὅὕὋὖὠὉ  ὅὉ ὅ ὂὌὕ . ὅὖ ὑ  ὂὈὖ  ὑὕ ἻὖὉ ὠὂ ἵ  

ὝἻὕ Ὗὑὕ : ὅ Ὅὖ Ὀὕὁὑ  Ὂ Ὀὕ  ὈὊ ὂὖ  ὝὅὕὖὉ ὅὌὕ ὅὐ ὠὂ  ἻὑὄὈὕἻ  

ὅὋὖ ὂὕ. ὅ Ὅὖ Ὀὕὁὑ  Ὂ Ὀὕ ἵ ὅ  ὝὅὉ Ὕὂὕὀ  ἵ, ὅὌὕ ὅὐ ὠὂ  

ἻὑὄὈὕἻ  ὅὋὖ ὂὕ ἵ ὅ  ὑὖὠὄ Ὕὂὕὀ  ἵ, ὟὈ  ὅ Ὅὖ Ὀὕὁὑ, ὈὊ, 

ὅὌὕ ὅὐ, Ὂ Ὀὕ ἵ ὅὄ ὝὅὉ Ἳ ἵ , ὅὋὖ ἵ ὅ  ὑὖὠὄ ἵ, ὝὅὕὖὉ ἵ ὅ  

ὝὅὉὊὠὀ ἵ , ἻὑὄὈὕἻ ἵ ὅ  ὑὖὠὄὉὠὀ ἵ, ἱ  ὅὖ  ἵ , ἷ 

ἵ ὅ  Ὗὑ ὠὈ  ἵ, - - ἵ ὅ  ἱὋ ὂἻὕὌ ἱὠὀὃὖὠὌ ἵ, ἰ  ἵ ὅ  

ὅὀ ὠἻ ἰ ὅὕ  ὑὖὠὄ  ὑὖ ὂὖ ἵ  ὅὅὕ  ὝἽ ὉὌὕ . ὝὈὕὐὖὉὖ  

Ἳ ὀὠὈ ὠὅ  ὅ ὋὖὉ ὂἻὑ ἻὠὍ  ὝἽὉ ὠἻ ἯὋὖὑὕἻ  ἻὁὖὝὅὕὋὖ  ἴ ὄὕ  

Ἳὁὖ ὝὅὕὋὖ ὟὈ Ἳ ὀ  Ὗὅὕ Ὃ ὑὕ ἻὖὉ ἻὠὍ ὅ ὅὕ  ὝἽ  ὂ ὑὖ . Ἰ  

ἻὕὌἻ ὀ ὂὖ  ὝὈὕὐὖὉὌὕ  ἻὍ ἰ  ὝἽ  ὂἻὑὌὕὍὖἻὍὖ  ἳὂὑὖὉὕ  ἰὉ ὅὀὕὂ 

ὝὈὕὐὖἻὍὖ  ὂὊ ἻὠὍ  ὟἽἻὕὖ  Ἧὂ  Ὀὗ  ἽὖὌ ὝὈὕὐὖὉὖὉ  ὝἻὕ ὠἻἻὠὍ  

ὟἻὕ ὅὕ ἻὠὍ  ὅὉ ὅ ὂὖ ἽὖὌ Ἳ ὟἻὕ ἻὍὖ  Ἧ ὅὠὀὉὖ  ἳ Ὗὃὕ Ἳ  

Ὄ  Ἧ ὝὈὕὐὖἻὍὖ  Ἰ ὉὄὖὉ, ἳ ὅὄὖὉ, ὝὂὕὀὕὖὉ  ἯὠὈ ἻὠὍ  Ἳ ὀὅὖ Ἳ 

Ὁ ὑ . ἱ  ὅ Ἵὕ  ὝὈὕὐὖὉὖὉ (qualitative linguistics) ἵὄ ὅ . ἱ Ὗὅὕ  

Ἳὁὖ ὝὅὕὋὖὉὖ  ὑὊὑὕ  Ἧ ὂὠἻὉ ὃὖὠὌ ὈὕὋὖ ὝὈὕὐὖἻὍὖ  ὑὖὕὖὂὊ Ἳ  ἳ ὑὕ Ἳ ὅ  

Ἧὂ Ὀὗ  ὍὖὉὖ  ὝὃὋὖ ὠὋἻὍὖ  Ἧ ὅὠὀὉὖ  ὟὈ ὝἽὕ ὄ ὝὈὕὐὖ ἯὠὈ Ἳ  

Ἳ ὅὖ Ἳ ὅ . ἱὠὂ ἯὍ Ἵὕ  ὝὈὕὐὖὉὖὉ  (quantitative linguistics) ἵ ὅ . ὂ Ὗὅὕ  

ὝὈὕὐὖ ἰ Ἳ  ἵ Ὄὕ  ἻὁὖὄὖὠὉ  ὅὉ ὅ ὂὖ ὑὖὕὖὂὊ Ἳ  Ὀὗ  ὝἽ Ὁ ὅ  

ἰ ἻὍὕἻ ὈὕὋὖ Ὅὄ. ὝὈὕὐὖ ἳὠὊὠὉ ἱ  ὑὊὌὕἻ (input) ὂ  ὂ Ἳ ὑὐὖὉὠὈ Ἳ  

(programs) Ἳ ὀὠὍἻ  (instructions) ὂ ὂὕ  ὝὈὕὐὖὉὖ  Ἳ ὀὠὈ  Ὃὖ ὂ ὂἻὑ ἻὠὍ 

ὑὖ ὑὊὌὕἻ  (output) ὝὅὋὌὕ . Ἳὁὖ ὝὅὕὋὖὠὉ  ὝἻὕ  ὝὈὕὐὖ ἳὠὊἻὠὍ 
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ὑὕ ἻὖὉ ἻὍὕἻ  ὑὕ ἻὖὉ ἻὠὍ  Ὕὂὕὀ ἻὍὕἻ  Ὕὂὕὀ ἻὠὍ  ὝἽὕ ἻὍὕἻ  

ὝἽὕ ἻὠὍ Ἰ Ὁ ἻὍὕἻ  Ἰ Ὁ ἻὠὍ Ἰ ἻὍὕἻ  ὅὖὕὖ  ἰὉὌὕ . ὟὈ  

ὝὈὕὐὖ ἯὌ Ἳ  ἱὠὀὟὉ ἳ Ὅ Ὕὅὕ ὠὈ ἳὋ ἻὠὍ  ἰὉὌὕ. ἱὂ ἻὕἻ 

ὝὂὕὀὕὖὉ  ἰ ὑὖ (syntactic analyzer), ἳ ὅὄὖὉ  ἰ ὑὖ (morphological analyzer), 

Ἰ ὉὄὖὉ  ἰ ὑὖ (phonological analyzer), Ὕὅὕ ὠὈὉὖὉ  ἰ ὑὖ (semantic anayazer) 

ἵ Ὃ ἰ ὑὖἻὠὍ  ὂὉὕὕὖ Ἳ Ὗὑ . ὂὈὖὐὖ  ἱ ὂὠἻὉ ἰ ὑὖἻ  ὂὉὕὕὖ Ἳ ὅ  

ὅὉ ὅὕ  ἳ Ὅ . ἱ ὑὕ  ὝὈὕὐὖ  ἻὠὍ Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ὅ ὅὕ ὑ  

Ὃὖ  ὂὈὖὐὖ  ἱὂ Ἳὕὄ Ὁ ἽὖἻ  Ὃὖ  ἱ ὑὕ ὑὖἻ  Ἧ ὅὠὀὉὖὌὕὄ ὝὈὕὐὖἽὕ  

ὝὈ Ὕὅὕ Ἳ  Ἧ Ὄ  ὝὈὕὐὖ  Ἳ ὑὖἻ  ἳ ὑὕ ὑ  Ὃὖ   ἱ  

ὑὖὍ Ἳ ὅ.  

 ὝὈὕὐὖ Ὕὂὕὀὅὕὄ Ἳὁὖ ὝὅὕὋὖὉὖ ὅὉ ὅὕ ὠὀ ἰ  ἻὖὉ ἻὍὕἻ 

ὅ ἻὌὕ. 

 ὅὀ  1 

                         ὝὈὕὐὖ Ὕὂὕὀ ὅὕὄ Ἳὁὖ ὝὅὕὋὖὉὖ ὅὉ ὅὕ 

 

 

 

 

ὂὊ ἻὠὍ 

ὟἽἻὕὖ ὂ 

ὂἻὑ  

ἻὠὍ

Ὕὅ ὂ 

ὝὈὕὐὖὉὖ Ἳ ὀ

ὠὈ ὠὅ 

Ὀ  ὝὈὕὐὖ 

ὃὠὀὠὉ   

ἰ ὂ  

ὝὈὕὐὖ 

ὅὉ ὅὕ  

Ἳ ὑὖἻ 

ὂὉὕὕὖ ὂ     

ὝὈὕὐὖ 

ὝὅὉ ὂ  

 

Ἳ Ὃ  

Ἳ ὅὖ ὂ 

 

 

ὂ  ἱὊ  ὝὈὕὐὖ Ἧ Ὄὕὂ ὅὖὋ ὝὃὋὖἻ  Ὕὅὕ . Ὃὕὑ ὅὉ ὅὕ 

ὅὖ ὄ ὑ  ὅὉ ὅὕ  Ἧ ὅὠὀὉὕἻ ἯὠὈ . 

2.3.1 ὂὊ ἻὠὍ ὟἽἻὕὖ ὂ 

 ὂ ἻὕὌ Ἳὁὖ ὝὅὕὋὖὉὖ ὃὖὠὄὑἻ ὈὖἻ ὝὅὕὖὉ ἯὍὑὖ ἳὍ . ὠὁ  

ὃὖὠὄὑἻ Ἳ ὈὖἻ ὝὅὕὖὉ ὟἽἻὕὖ ἱὀ ὠὂ ὝἻὕ Ὅὄ. ὅὌ ὟἻὕ Ἳὁ Ἳὕὄ 

ὝἽὕ ἻὍὕ ἯὠὈ ὂ ὂὊ ἻὠὍ Ἳὁὖ ὝὅὕὋὖὉὖ (ὃὖὠὄὑἻ, ὅὂὖ ὂ , ὅὂὖ ὃὕὀὕ 

Ὗὅὕ Ὃὑ Ὃὖ) ὟἽἻὕὖ ὠὑ  ὟὂὠὑὉὕὄ Ὗὅὕ ὅὉ ὅ ὂὖ ὝἻὕ Ὅ ἱὉ . 

 ὝὈὕὐὖ Ἳὕὄ ὂὊ Ἳ ὅὌ ὑὠἻἻὍὖ ἯὠὈὉὌὕ. ὝἽὕ ἻὍὖ Ὕὂὕ ὅὕἻὝὑὕ 

ὑὕ ἻὖὉ ἻὍὖ Ὕὂὕ ὅὕἻὟὑὕ ἯὠὈὉὌὕ. Ἰ  ὅ ὑὌὕἻ (text) ἯὠὈὉὌὕ. (ἵ ὂ Ἰ  

ὝὈὕὐὖ ἳὀ  ὅ ὑὌὕ .) Ὕὑ Ὗὑ ὑὠἻ ὅ ὀ ὅ ὑ ἻὍὖ ἱ  

Ὕὂὕὖ ὝὂἻ ὅ ὀ ὅ ὂὖἻὍὖ Ὕὂὕ ὅὕἻ ἯὠὈὉὌὕ. ἱ ὂὠἻὉ ὂὊ Ὕὅ ὂὊ 

(corpus) ἵ  Ἧὠὐ Ἳ Ὕὅ. ὂὈὖ Ἳὕὄ Ὕὅ ὂὊὠὑ ὟἽἻὕὖ ὠὑ ὅ  ὈὖἻ 
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ἱ ὋὖὉὠὈὉὕὂ ὅὁὖὉὕ. ὅὌ ἱὌ ἻὖὉ ἻὠὍ ἳ Ὅὀ ἻὖὉ ὅ ὑ Ἳ , ὅὌ 

ὃὠὀὉὖὉ ἻὠὍ ἳ Ὅὀ ἻὖὉ ὅ ὑ Ἳ , ὑ ὀὕὊ ὑὐ , ἻὖὠὍὝὈὕὐὖ ὑὐ , Ἵ ὂὕὉ 

ὝὈὕὐὖ ὑὐ , Ὗὅ  ὑὐ , ἱὌ ἻὖὉ ὑὐ  Ὗὅὕ Ὃ ὅ Ὗὑ ὝὈὕὐὖ ὑὐ ἻὠὍ 

ἳ Ὅὀ ἻὖὉ ὅ ὑ Ἳ  ἵ Ὄὕ Ἰ  ὟἽὊ Ὕὅ ὂὊὑὕἻ ἯὠὈ . ἱ ὂὠἻὉ Ὕὅ ὂὊὠὑ 

ἱ ὑὠἻὉὕἻ ὅὖὕὖ ἻὌὕ. Ἰ  ἵ  ὑ ὑὖ ἯὠὈ  Ὕὅ ὂὊ (written corpus) 

Ὀ ὝὋὕ  Ὗὅ  ὑ ὑὖ ἯὠὈ  Ὕὅ ὂὊ (speech corpus). ἱ ὂὠἻὉ Ὕὅ ὂὊ Ἳ 

ὝὈὕὐὖ ἰ  ὝὈὕὐὖ Ἳὕὄ ὅὉ ὅὕ  Ἳ ὑὖἻ ὂὉὕὕὖ Ἳ Ὗὅ ὂὑὖ ὕὖ. 

2.3.2 ὂἻὑ ἻὠὍ Ὕὅ ὂ 

 ὂὊ Ἳ Ἳὁὖ ὝὅὕὋὖὉὕ ἰὉ ὅ  ὂἻὑ ἻὍὕἻ ὂὊ ὅ . ὝὈὕὐὖ Ὕὂὕὀ ὅὕὄ 

ὂἻὑ ἻὠὍ ὅὌ ὑὠἻ ὅ ὀ ὃὖὠὄὑἻ ὂὖ (ὑ  ὂ , ὂ , ὅὂὖ ὃὕὀὕ 

Ὗὅὕ Ὃὑ Ὃὖ) ὟἽὈὖ ὠὑ  Ὗὂὠὑ ὅ  Ὗὅὕ ὅὉ ὅ ὂὖ ὝἻὕ ὍὌὕ. ὅ Ὗὑ 

ὑὖὂὈὕὄ ὂἻὑ Ἳ ἱὠὁὉὂὍ ὂὖ Ὕὅ ὈὍὑὖ ὃὖὊ ὅὖ Ἳὖὀ Ἳὖ Ὃὄ. ἱ ὂἻὑ ἻὠὍ 

Ὕὅ ὑὂὖ ἻὖὉὈὕὄ Ἧ Ἵ ἵ ὄὝὑ Ὃὕ ἱὉ  ὝὈὕὐὖὠὉ ὅὉ ὅ ὂὖ ὟὂὠὑὉὕὄ 

ὂἻὑ ἻὠὍ Ὕὅ ὂὌὕ. ἱὂ  Ὗὂὠὑ ἱὉ  ὝὈὕὐὖ ἱὠὀ Ἳ  (Natural Language 

Interface (NLI). ἱὂὄὕ ἱὉ  ὝὈὕὐὖ Ἧ ὅὠὀὉὖὌὕὄ Ὃὖ ἻὠὍ ὝἻὕ Ὗὀ 

ὟὂὠὑὉὕὄ ὂἻὑ ἻὠὍ ὝὅὋ ἱὉ . ὂὈὖ ὝὈὕὐὖὉὖ Ἳ ὀὠὈ ὠὅ Ἳὁὖ ὝὅὕὋὖ ὑὐὖ 

ὝὈὕὐὖὉὖ ἵ Ὄὕ ὃὖὠὌἻὍὖ (Ἰ ὉὄὖὉ ὃὖὠὌ, ἳ ὅὄὖὉ ὃὖὠὌ, ὝὂὕὀὕὖὉ ὃὖὠὌ, 

Ὕὅὕ ὠὈὉὖὉ ὃὖὠὌ) ἰ  ὠὑ ὂὖ ὂὕ ὂὈὖ ὝὈὕὐὖὠὉ ὅὉ ὅ ὂὖ 

ὂἻὑ ἻὠὍ ὝὅὋ ἳὂ  ἱὉ ὝὈὕὐὖ ἱὠὀ Ἳ ἻὠὍ ὃὖ ὑ ἱὉ . ἱ ὂὠἻὉ 

ἱὠὀ Ἳ  ὅ Ὗὑ  ὑ ἻὠὍ ὝἻὕ . ὂἻὑ Ὗὂ  ὝὅὕὋὖ (search engine) 

ὂἻὑ ἻὠὍ ὝὅὋ ἳὂ  ἻὖὉ Ἳ ὑὖὉὕ. ὂὈὖ  ἱ ὂὠἻὉ ὂἻὑ Ὗὂ  ὝὅὕὋὖ 

ἳ ὑὕ ὑὂ Ἳὕὄ Ὁ ἽὖἻ ὟὈ ὝἻὕ Ὅ ὅ Ἧὠὑ Ὕὅ ὈὍὑὖ Ὕὑ Ὃὖ 

Ἧὠὀ Ὅὄ. 

2.3.3 ὝὈὕὐὖὉὖ Ἳ ὀὠὈ ὠὅ ἰ ὂ  

 ὝὈὕὐὖ ὅ ὑ ἻὠὍ Ἰ ὉὄὖὉ ὃὖὠὌ, ἳ ὅὄὖὉ ὃὖὠὌ, ὝὂὕὀὕὖὉ ὃὖὠὌ, 

Ὕὅὕ ὠὈὉὖὉ ὃὖὠὌ ἰἻὖὉ ὅ ὃὖὠὌ ἯὠὈ ὅὖ ὑ  ὝὈὕὐὖ ἯὌ ἻὍὕἻ 

(Ἰ Ὁ Ἳ,  ἳ ὅ Ἳ , ὝἽὕ Ἳ,  Ὕὂὕὀ Ἳ, ὑὕ ἻὖὉ Ἳ, Ἳ ὠὊ, ὂ Ἳ ) 

ὅὖὕὖ ὂὕ ὝὈὕὐὖὉὖ Ἳ ὀὠὈὠὅ ὕὖ ὝἻὕ Ὅ Ἳὁὖ ὝὅὕὋὖὠὉ ὅὉ ὅ ὂὌὕ; 

Ὀ ὂὠὌὉὕἻ ἽὖὋὖὉ ὝὈὕὐὖ ἻὍὖ  ὝὅὕὖὉ ὝὈὕὐὖ ἻὠὍ ἰ ἻὌὕ. 

ὂὌὕὑὠὂ  ὝὈὕὐὖ  ὅ ὅὕ  ἵ  ἱὊ ὀὕὑὠὂ ὝὈὕὐὖ ἰ Ἳ  ἵ  
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Ἧὠὐ ἻὌὕ . Ἵὖ ἻὌὕὄ ὝὈὕὐὖ ἯὠὈ ὠὅ ὅὖ ὑ Ὀὕ ἰ  Ὗὑ ὅ ὀ ἰ ἻὍὕἻ  

ὅ ἻὌὕ: 

¶ Ἰ ὉὄὖὉ  ἰ  

¶ ἳ ὅὄὖὉ  ἰ  

¶ ὝὂὕὀὕὖὉ  ἰ  

¶ Ὕὅὕ ὠὈὉὖὉ  ἰ  

¶ ὅὉ ὑὐὖὉὖὉ  ἰ  

¶ Ἳ ὂὕὀ  ἰ   

ὝὈὕὐὖὠὉ ἱ Ὀ ὀ ἻὍὖ  ὅ ὅὠὂ Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ὝὈὕὐὖ ὅ ὅὕ  ἵ ὅ . 

Ὀ ὂὠὌὠὉ ὝὈὕὐὖ ἰ Ἳ  ἵ ὅ . ἱὠὑ Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ  Ἧὅὠὀ ἰ ἻὍὕ .  

Ἰ ὉὄὖὉ  ἰ : Ἰ ὉὄὖὉ  ἰ  ὝἽὕ ἻὠὍ Ἧ Ὄ  ἳ ὅ ἻὠὍ Ἰ Ὁ ἻὍὕἻ  

ὅ ὅὕ  ὝἽ ; Ἰ  ἯὠὀὉὕὍ ὋὖἻὍὖὀὈὖ  Ἧ Ὄ  ὟἻ  ἯὠὀὉὕὍ  

ὋὖἻὍὖὀὈὖ  Ἰ Ὁ ἻὠὍ ὅὖὕὖ Ὕὂ ; ὟὈ  Ὗὅ ὠἽ  Ὕὂὕὖ  ὝἻὕ Ὀ  

ἰ Ἳ  ὝἽ.  

Ἰ Ἳ   ª  ὝἽὕ Ἳ   

/b/+/Ș:/ +/t / ª  /bȘ:t/ boat 

+ἰ+ +Ἧ+  ª ἻὕὌ   

ἳ ὅὄὖὉ  ἰ : ἱ  ὝἽὕ ἻὠὍ ἳ ὅ ὅἻὍὕἻ  ὅ ὂ, ἳ ὅ ἻὍὖ  

ὝἽὕ ἻὠὍ  ὝὅὋ  ἵ ὅὄὑ ὠὋ ἳ Ὅὀ .  

ἳ ὅ Ἳ  ª  ὝἽὕ Ἳ   

 ὈὊ +Ἳ   ª ὈὊ Ἳ   

ὝὂὕὀὕὖὉ ἰ : ἱ  ὑὕ ἻὖὉ ἻὠὍ  Ὕὂὕὀ ἻὍὕἻ  ὝἽὕ ἻὍὕἻ ὅὖὕὖ ὂ, 

ὝἽὕ ἻὍὖ  ὑὕὖὠἽ ἯὠὈ ὅὖ  ὑὕ ἻὖὉ ἯὠὈ ὠὅ ὝὅὋ  ἵ ὅὄὑ ὠὋ 

ἳ Ὅὀ .  

ὝἽὕ ὑὕὖὠἽ  ª ὑὕ ἻὖὉ ἯὠὈ   

 ἱὊὕὈ  ἽὗὠὂὠὉ Ὀὁ ὂὕ ἵ Ὃ ὝἽὕ  ὑὕὖὠἽὉὖ  ὅὖ  ὑ  ὅ ὂὕὉ  ὅ ὀ 

ἻὖὠὍ ἯὠὈ ὠὅ  ὝὅὋὌὕ .           

ὅὀ  2: 
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                     ὑὕ  

ὝὅὝὂὕ                      ὑὖὝὂὕ  

Ὕὅ               ὟὑὝὂὕ               ὑὖ 

         ἱὊὕὈ    ὝὅὝὂὕ     Ὗὑἳ         Ὀὁ ὂὕ   

         Ὕὅ             ἷ  

     Ἵὗὠὂ  

ὑὕ = ὑὕ ἻὖὉ, ὝὅὝὂὕ = ὝὅὉ  Ὕὂὕὀ, ὑὖὝὂὕ = ὑὖὠὄ Ὕὂὕὀ, ὟὑὝὂὕ = Ὗὑ ὠὈ 

Ὕὂὕὀ, Ὕὅ = ὝὅὉ, ὑὖ = ὑὖὠὄ, Ὗὑἳ = Ὗὑ ὠὈ ἳ . 

Ὕὅὕ ὠὈὉὖὉ  ἰ : ἱ  ὑὕ ἻὖὉ ἯὠὈ, ὝἽὕ Ὕὅὕ ὠὈ ἱὑ Ὃὖ  

ὑὕ ἻὖὉ  Ὕὅὕ ὠὈὠὉ  Ὕὅὑὠὂ ἳ ὅ . ἵ Ἳὕ ὀὕἻ, ἱὊὕὈ  ἽὗὠὂὠὉ 

Ὀὁ ὂὕ ἵ  ὅ ὂὕὉ ὅ ὀ ἻὖὠὍ ἯὠὈ ὅὖ  ὅὖ ὑ  ὂ Ἳ  ὠὋ  

ὝὅὋὌὕ :  

Ὀὁ ὂὕ (ἱὊὕὈ, Ἵὗὠὂ).  

ὅὉ ὑὐὖὉὖὉ  ἰ : ὑὕ ἻὖὉ Ὕὅὕ  Ὀ  ὐ ἱὑ Ὃὖ  ἽὕὖὉὕὄ Ὕὅὕ ὠὍ 

Ὕὅ ὑὠὂ ἳ ὅ . ἱ  Ὕὅὕ  ἯὋὖὠὑ  ὄ  ὑ ὂ Ὃὖ  ἯὋὖὠὑ  

ἳ Ὅὀ . Ἧὑ  ἽὗὠὂὠὉ Ὀὁ ὂὕ ἵ Ὃ ὑὕ ἻὖὉ ὂὖ  ὑ  ὅὂὖ  ὝὅὉ  (Ἧὑ ) 

ὄ  ὑ ὂ ὑὕ ἻὖὉ ὂὖ  ἯὋὖὑὕ  Ἧὑ  = ὊὕὈ  ἵ  ὕὖ ὝἻὕ Ὅὅ . 

 ὅὖ ὑ  ὂὈὖ ὑὕ ἻὖὉ ὠὂ ἵ ὝἻὕ Ὅ. 

 ὅ Ὅὖ Ὀὕὁὑ  Ὂ Ὀὕ ὈὊ ὂὖ  ὝὅὕὖὉ ὅὌὕ ὅὐ ὠὂ ἻὑὄὈὕἻ ὅὋὖ ὂὕ. 

ὅ ὍὖὈὕὁὑ Ὂ Ὀὕ ἵ ὅ  ὝὅὉ Ὕὂὕὀ ἵ  ὈὊ ὂὖ  ὝὅὕὖὉ ὅὌὕ ὅὐ ὠὂ 

ἻὑὄὈὕἻ ὅὋὖ ὂὕ ἵ ὅ  ὑὖὠὄ Ὕὂὕὀ ἵ  ὟὈ  ὅ Ὅὖ, Ὀὕὁὑ , ὈὊ, 

ὅὌὕ ὅὐ, Ὂ Ὀὕ ἵ ὅὄ ὝὅὉ Ἳ ἵ  ὅὋὖ ἵ ὅ  ὑὖὠὄ ἵ  ὝὅὕὖὉ ἵ ὅ  

ὝὅὉὊὠὀ ἵ  ἻὑὄὈὕἻ ἵ ὅ  ὑὖὠὄὉὠὀ ἵ  ἱ , ἷ ἵ ὅὄ Ὗὑ ὠὈ 

ἳ Ἳ ἵ   ἵ ὅ  ἱὋ ὂ ἻὕὌ ἱὠὀὃὖὠὌ ἵ , ἰ  ἵ ὅ  ὅὀ ὠἻ 

ἰ ὅὕ  ὑὖὠὄ  ὑὖ ὂὖ ἵ  ὅ ὅὕ  ὝἽ ὉὌὕ. ὝὈὕὐὖὉὖ Ἳ ὀὠὈ ὠὅ 

ὅ ὋὖὉ ὂἻὑ ἻὠὍ ὝἽὉ ὠἻ ἯὋὖὑὕἻ Ἳὁὖ ὝὅὕὋὖ ἴ ὄὕ  Ἳὁὖ ὝὅὕὋὖ 

ὟὈ Ἳ ὀ Ὗὅὕ Ὃ ὑὕ ἻὖὉ ἻὠὍ ὅ ὂὕ ὝἽ  ὂ  ὑὖ . 

 ὝὈὕὐὖ ὅ ὑὠὌ ἱ ὑὊὕὌὕἻ (input) ὂ  ὂ Ἳ ὑὐὖὉὠὈ Ἳ (programs) 

Ἳ ὀὠὍἻ  ὂ ὂὕ, ὝὈὕὐὖὉὖ Ἳ ὀὠὈ  Ὃὖ ὂ ὂἻὑ ἻὠὍ ὑὖ ὑὊὌὕἻ (output) 

ὝὅὋὌὕ. Ἳὁὖ ὝὅὕὋὖὠὉ ὝἻὕ  ὝὈὕὐὖ ὅ ὑ ἻὠὍ ὑὕ ἻὖὉ ἻὍὕἻ 

ὑὕ ἻὖὉὠὍ  Ὕὂὕὀ ἻὍὕἻ Ὕὂὕὀ ἻὠὍ ὝἽὕ ἻὍὕἻ ὝἽὕ ἻὠὍ Ἰ Ὁ ἻὍὕἻ 
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Ἰ Ὁ ἻὠὍ Ἰ  ἻὍὕἻ  ὅὖὕὖ ἰὉὌὕ. ὟὈ  ὝὈὕὐὖ ἯὌ Ἳ  ἱὠὀὟὉ 

ἳ Ὅ Ὕὅὕ ὠὈ ἳὋ ἻὠὍ  ἰὉὌὕ. ἱὂ ἻὕἻ ὝὂὕὀὕὖὉ ὅ ὅὕὑὖ (syntactic 

analyzer/parser), ἳ ὅὄὖὉ ὅ ὅὕὑὖ (morphological analyzer/parser), Ἰ ὉὄὖὉ 

ὅ ὅὕὑὖ (phonological analyzer), Ὕὅὕ ὠὈὉὖὉ ὅ ὅὕὑὖ (semantic analyzer/parser) 

ἵ Ὃ ὅ ὅὕὑὖἻὠὍ ἳ ὑὕἻ Ὗὑ . ὂὈὖὐὖ ἱ ὂὠἻὉ ἰ ὑὖἻ 

ἳ ὑὕ Ἳὅ  ὅὉ ὅὕ  ἳ Ὅὄ. ἱὂ  Ὀ ὂὠὌὉὕἻ ὝἽὉ ὅ  Ἳ ὑὖἻὠὍ 

ἰ ἻὖἻ ἵὄὌὕ; ὝὂὕὀὕὖὉ ἰ Ἳὖ, ἳ ὅὄὖὉ ἰ Ἳὖ ἵ ὅὄ ἰ ἻὖἻὍὕ.  

2.3.4 ὝὈὕὐὖ ὃὠὀὠὉ ἰ ὂ  

 ὝὈὕὐὖὉὖ Ἳ ὀὠὈ ὠὅ Ἳ ὂὕὀ, ὑὕ ἻὖὉ, Ὕὂὕὀ ὝἽὕ ἵ Ὃ ἯὌ ἻὍὖ 

Ἧ ὅὠὀὉὖ Ἳὁὖ ὝὅὕὋὖ Ὄ  ἰὉ ἱὉ  ἵ  Ἳ Ὗὀὕ. ὝὈὕὐὖ ἯὌ Ἳ  

ὃὠὀὉὖὉ Ἧ ὅὠὀὉὖὌὕὄ ἽὖὋ  ὅ  ἻὠὍ ὝὑὍὖ ὅ ὂὖ ὝὈὕὐὖὃὠὀ 

Ὗὑ ὅὕ ὠὀ ἳὁ . Ἳὁὖ ὝὅὕὋὖὉὖ ἳὂὑὖὉὕ Ὗὑ ὅ ὀ ὃὠὀὉὖ ἯὠὈ ὂ 

ὅ ὑ ἻὠὍ Ἧ Ὄ  ὝὈὕὐὖ ὑὐ ἻὠὍ ἰ  Ἰ  ὝἽ  Ἧὑ Ὃὖ ὃὠὀὉὖὉ 

ἽὖὋ  ὅ ἻὠὍ Ὕὂὕὖ ὝἻὕ ὍὌὕ. ἱ ὂὠἻὉ ἰ  ὅὠὀ ὅὕὍὖὠὉ ἱὄ Ἳ  

ὝἻὕ Ὅ  ὅὠὀ ὅὖὌ ἻὖὉ ὂὖ ἻὕὌ ὠὂ Ἳὁὖ Ἳ ὅὉ ὅ . Ἳὁὖ ὝὅὕὋὖ 

ἳὂὑὖ ὀ ἱ ὂὠἻὉ ἰ ὠὑ ἻὈὕἻ  ὑὖὠὊὑὕἻ ὝἽ  ἻὌὕ. 

ἱ ὂὠἻὉ, Ἳὁὖὄὖ ὑὐὖ ὂὈὖ ὝὈὕὐὖ ὃὠὀ ἰ Ἳ  ὅὌ Ὕὑ ὋὖἻὊὈὕἻ ὝἽ  

Ἳ ὅ Ὅὄ. ὍὖὉ ὝὈὕὐὖὉὖὉ (Statistical Linguistics), ἯὍ  ὝὈὕὐὖὉὖὉ 

(Quantitative Linguistics) Ὗὅὕ Ὃ ὅὉ ὅὕ  ὝὈὕὐὖὉὖὉ ὅὕὀ ἻὍὖ ὟἻὕ ὅὕ Ἳ 

ὝἻὕ ὠἻἻ ὝὈὕὐὖὉὖὉ ὃὠὀ ἰ  ἳ ὠὁ  ὕὖἻὖ Ὃὄ. ὝὈὕὐὖὃὠὀὠὉ ἰὉ 

ἳὂ  ὝὈ Ὕὅὕ Ἳ ὅὌ Ἳ  ὅὖ Ἳ ὅ ὝὈὕὐὖ ὅὉ ὅὕ  ἳ Ὅὄ.  

2.3.5. Ὗὅ ὠἽ  Ὕὂὕὖ  ὝἻὕ Ὅ 

  ἱ  Ἧ ὅὠὀὉὖ  Ὕὂὕὀ ἽὖὉὕὄ Ἰ  ἯὠὌἻὠὍ Ὗὑ ὅ ὀ ὝἽὕ ἻὍὕἻ  

ὅ ὂ, ἱὉ ὠἻὝὈὕὐὖὠὉ  ὕὖ  ὝἻὕ ὂ (Natural Language Understanding), 

ὂὄὖ ὂὄὖ  ὝἽὕ ἻὍὖ  Ὕὅὕ ὠὈ  ὝἽ ὂ, ἱὉ ὠἻ ὝὈὕὐὖὠὉ ἳ ὑὕ ὂ, 

(Natural Language Generation), Ἧ Ὀὕὄὖ Ἳ ἱὉὌὕὂ ἳ Ὅὗ Ἳ  Ὕὅὕ ὂὈὕὄ 

ὅὂὖ ἻὠὍ ἳ ὑὕ ὂ  ἵ ὅὄὑ ὠὋ ἳ Ὅὀ .  

2.3.6 ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ   

ἱ  Ἰ  ἱὉ ὠἻ ὝὈὕὐὖὠὉ ἱ Ὕὄὕ ὋὕἻ ὝὈὕὐὖ ὝὅὉ  ὝἽ ὂὠὌ  

Ὃὖ ὅὖ . Ὕὅὕ ὑὕἻ ἱὉ ὠἻ ὝὈὕὐὖὉὕ  Ὗὅ ὠἽ ἳ ὅ ὂὕὈ  ὂὕ  
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ὅὉ ὅ ὂὅ Ἳὖ Ὃ . Ὗὅ  Ὀ  ἱὉ ὠἻ ὝὈὕὐὖὉὕ  ἵ ὅὠὂ  Ὗὅ ὠἽ  ὅὖὋ 

ἱὉ ὠἻ ὝὈὕὐὖὉὕ ἻὠὍ  ἳ Ὅὀ Ἳ  ὅὉ ὅ ὂὌὕ . 

 2.4 ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ἳ  ὂὕὄὖὉ ἻὖἻ 

ἻὁὖὄὖὉὖ ὑὐὖ ὝὈὕὐὖ ἰ Ἳ  ὝἽ Ὁ ἽὗὊὕὄ ὝὑὍὖ ὅὕ ἻὠὍ 

ὂὕὄὖὉ ἻὖἻὠὍ (Regular expressions and Automata) ὅ Ὃὖ ὃὈ  Ἧ ὅὠὀὉὕὄ ἯὋὖ 

Ὗὂὠὑ. 

2.4.1 ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ἳ  (Regular expressions) 

ὅ ὑ  Ὕὂὕὀ  ὑὕὖὠἽἻὠὍ  (text strings) ὅ ὅὕ Ἳ  ὝἽ  ὂὊὈὕὄ ὋὖὈὕὄ  

(standard notation) ἽὗὊὕὄ ὝὑὍὖ ὅὕὀὕ  (regular expressions). ἽὗὊὕὄ ὝὑὍὖ ὅὕ 

ὑὠὌὉὖ  Ὗὂὀ  Ὗὅὕ Ὃ ὐ ἻὍὖ  ὅ ὑ  ὟἻὕ ὠὑἻὠὍ (text strings) Ὃὖ ὅὖ  

Ὃ  ὅὖὋ ὂἻὑ Ὀὗ  (information retrieval)  ὅὉ ὅὕ ἻὍὖ  ὅὉ ὅ ὂ ὅ ὑὟὂὕ  

ὝἽὕ  ἰ ὑὖ, ὑὖὕὖὂὊ ἻὍὖ  (corpora) ὑ ὠἻ ἵ ὁὖ ὠἻἻὠὍ  Ἳὁ Ἳὖὀ  

Ὗὅὕ Ὃ ὝἽὉὅὕ ἻὍὖ  ἻὖὉὈὕὄ ὅ  ὑἻὖ Ἳὖ Ὃ . Ἳὁὖ ὝὅὕὋὖ ἯὋὖὑὖὉ 

ὂὊ ὅ ὂ ἻὍὖ Ἰ  Ὕὑ Ὃὖ ἽὗὊὕὄὝὑὍὖ ὅὕ ἻὍὕ; ἱ  ἳὠὊὟὂὀ ὟἻὕ ὠὑἻὠὍ 

Ὃὖ ὅὖὀ ἳὂ  Ἰ  ὝὈὕὐὖὉὕ.  

ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὂ   (Kleen 1956) ἵ ὅὑὊὕ ἳ ὑὕ Ἳ ὅ ὀ. ἱ  

ὟἻὕὠὑἻὍὖ ἵὍὖὉ ὑ ἻὠὍ Ὃὖ ὅὖὀ ὅὉ ὅ ὂ ὅ ἸὋὖ ὂὄὖ ὂ ὠὈὉὕὄ 

ὝὈὕὐὖὉὖ ἳ Ὅ ὑὕ ὅὕὀὕ (formula). Ἰ  ὟἻὕ ὠὑ ἵ ὅ  Ὃὖ ἻὍὖ ὑὕὖὠἽὉὕ. 

ὅ ὑ  Ἧ ὅὠὀὉὖὌὕὄ Ὗὂὀ ὅ Ἳ  Ἰ  ὟἻὕ ὠὑ ἵ ὅ   

ἵ Ὕὁ ἻὍὖ (alphanumeric characters) (ἵ Ἳ, ἵ Ἳ , ἱὠὀὝὑὍὖἻ, 

ὂὕὑ Ἳ, ὃὖ ὂ Ὃὖ Ἳ) Ἰ  ὑὕὖὠἽὉὕ. ἱ ὂ Ὗὃὕ Ἳ ὂὖ Ἰ  ἱὠὀὝὑὍὖ 

ἵ ὅ  Ἰ  ἵ ὂὕ ; ὃὕ ἱὠὂ   ɣ   ἵ Ὃ Ὃὖ ὀὕ ἳ ὅ ὂ ὝἽ ὉὌὕ.  

ὠὋὉὕἻ Ἰ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ἰ  Ὀ ὟἻὕ ὠὑἻὠὍ ὅ ὅὕ Ἳ ὝἽ  Ἰ  

ἱὉ Ἳὁὖὂ Ὃὖ ὠὋὉὕ (algebraic notation).  ἱ ὑὕ  Ἧὑ ὠὋ Ὗὂὀ ὟἻὕ ὠὑἻὠὍ 

Ὃὖ ὅὖὀ Ἰ  ὝὈὕὐὖὠὉ ὑὕ ὅὕ ὑὐὖὉὖ ὑὠὊὉ Ἳ ὅὉ ὅ ὂ ἱὉ . 

ὟἻὕ ὠὑἻὠὍ ὅ ὅὕ Ἳ ὝἽ Ὁ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὑὖὠὄ ὋὖἻ (regular 

expression operators) Ὗὅὕ ὈὕὄὂὕὠἻὉὕ Ὕὅ  ὝὈὕὐὖὉὖ ὑἽὂὖὉὕὄ Ὀ  Ὕὅὕ ὑὕἻ 

ὅὉ ὅ ὂ ὅ ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὝὂὕὀὕὖὉὠὌ (regular expression syntax) 

ὅὉ ὅ ὂ ἱὉ . ὅ ὑ  ὝἽὉ ὅὕ ὂὖ ὀὑὠὊ Ἳ (text-processing programs) 

Ὕὅ ὅὕὌὕὄ ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὝὂὕὀὕὖὉ ὀ ἳὀ ὅ  ἰὠἻὉὕ ὃὕ Ὃὖ ὅὖ 
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Ὕὅ ὅὕὌὕὄὠὑ UNIX,  Microsoft Word, WordPerect ἰἻὖὉὑ Ὃὖ ἽὗὊὕὄ 

ὝὑὍὖ ὅὕ Ἳ ὃὗ ἽὖὝἽ (Jurafsky and Martin 2000: 22). 

ἽὗὊὕὄ ὝὑὍὖὅὕ  Ὗὂὀ (regular expression search) ὃὕ Ὗὂὀ ὑὖ  

ἯὠὈ Ὕὅὕ ὠἻ Ὗὂ ὑὂ  ὅ ὑ ἻὍὖ ὑὖὕὖὂὊὠὑ Ὗὑ . ἽὗὊὕὄ 

ὝὑὍὖ ὅὕ Ὗὂὀ ὝἽὉ ὅὕ ὑὖὕὖὂὊ ὑ  Ὗὂ  Ἧ ὂ ἯὠὈ Ὕὅὕ  ἱ  

ἵ Ὄὕ ἳὠὊἻὠὍ  ἵ  ὂ . ὑὠὌ  Ὗὂὀ  ὝὅὕὋὖ (Web search engine) Ὗὅὕ Ὃ 

ὂἻὑ Ὀὗ  (information retrieval (IR) Ἰ ὠὋὉὖ  (system) ὅ ὑ /ἳὠὊ  

ἰὑὁὈὕἻὟὑὕ ὑὠὌ  ὅ Ἳ ἻὍὕἻὟὑὕ ἱ Ἳ . Ἰ  ὝἽὕ ἰ ὑὖὉὖ (word 

processor), ὅ ὑ /ἳὠὊ ὂὄὖ ὝἽὕ ὌὕἻὟὑὕ Ἰ  ἰὑὁ ὂὖ ὑὕὖἻὍὕἻὟὑὕ 

ἱ Ἳ . UNIX-ἱ  greb ἵ Ὃ Ἳ ὀὠὍ ἱὠὂ ὂὕ ὝἽἻὖ Ὃ. Ἰ  ὟὂὀὠὌ Ἰ  

ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὀ Ὕὅὕ ὅὠὑἻὠὍ ἵ ὂ ὅ ὟὉὕ Ἧ Ὄ  ὂ  

Ὕὅὕ ὂ ὠὂ ἵ  ὂ ὅ ὟὉὕ ὑ ὑὠὈ ἻὌὕ.  

2.4.1.1. ὈὖἻ Ἧ ὅὠὀὉὕὄ ἽὗὊὕὄ ὝὑὍὖ ὅὕ ἯὠὈ Ὕὅὕ  

ὈὖἻ ἵὍὖὂὕὄ ἽὗὊὕὄ ὝὑὍὖ ὅὕ  ὑὠἻ ὂὄὖ ἵ ἻὍὖ  Ἰ Ὕὂὕὀ ὑὕὖὠἽὉὕ . 

ἵ Ἳὕ ὀὕἻ, Wood Chuck ἵ ὅὠὂ  Ὗὂὀ ὃὕ  /Wood Chuck/ ἵ  ὂ ὀ  

ὝἽ Ἳὖ ὟὋὕ . ἵὄὟὑ /Butter cup/ ἵ Ὃ ἽὗὊὕὄ ὝὑὍὖ ὅὕ  Buttercup ἵ Ὃ ὠὁ  

ὟἻὕ ὠὑὠὉ (substring) ἳ Ὅὀ  ἵ ὂ ὟἻὕὠὑ ὀ  Ὕὅὕ ὂ  Ὕὅ . Ὗὂὀ  

ὟἻὕ ὠὑ (search string) Ἰ  ἵὠὂὟὉὕ (ἵ Ἳὕ: / ! /)Ἧ Ὄ  Ἰ  Ὕὂὕὀ  

ὑὕὖὠἽὉὕὄ ἵ ἻὠὍ  ὝἻὕ ἻὌὕ (ἵ Ἳὕ: /urgl/). ἽὗὊὕὄ 

ὝὑὍὖ ὅὕ ὀ Ἰ Ὕὑὕ Ὕὅὕ ὂ ὂὖ ὂ  ὃὖἻ  ὅὖ ὑ  Ἧ ὀὑὠὁὉὖ 

ὟἻὕ ὀ ὅ ὂὊ ὅ Ὅ (Jurafsky and Martin 2000: 23).  

ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ἳ Ὕὅὕ  ἯὠὈ Ὕὅὕ ἻὍὖ  

ἵ Ἳὕ 

/woodchuks/ Intersting links to woodchucks and lemurs 

/a/ Mary Ann stoped by Mona s 

/Claire ɣ says,/ Dagmor my gift please , Claire  says,   

/song/ all our pretty songs 

/!/  You ve left the burgular behind again! said 

Nori 
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ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ἳ ἵ Ἳ Ἵὖ ὄ ὑ ὑ ὑὠἻὠὉ Ἵὕ ὂὄὑὕ ὝὅὕὖὉ ὑ ὑ 

ὑὠἻὠὉ Ἵὕ ὂὄὑὕ ἵ Ὃ ἳὁ  ἳ Ὅὄ. ἵ Ἳὕ ὀἻ Ἵὖ ὄ ὝὅὕὖὉ ὑ ὑ 

ὑὠἻὠὉ Ἵὕ ὂὄὑὕ ἵ Ὃ ἳὁ  ἳ Ὅὄ. ἵ Ἳὕ ὀὕἻ Ἵὖ ὄ ὑ ὑ ὑὠἻὠὉ 

Ἵὕ ὂ /s/   /S/  /woodchuk/ / Woodchuk/ (disjunction)   (Ww) . ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ἳ  

Ὕὅὕ ὂ  Ὕὅὕ  ἯὠὈ Ὕὅὕ ἻὍὖ  ἵ ἻὕἻ  ὅὖ ὑ  Ἧ ὀὑὠὁὉὖ  

ὂὊ ὅ Ὅὄ (Jurafsky and Martin 2000: 24). 

 

  ἽὗὊὕὄ ὝὑὍὖὅὕ Ἳ 

      

Ὕὅὕ ὂ 

Ὕὅὕ  

ἯὠὈ Ὕὅὕ ἻὍὖ  

ἵ Ἳὕ 

/(Ww)oodchuk/ woodchucks Ἧ Ὄ  Woodchuck woodchuck  

/[abc]/ a , b , or c   Near the pond 

/[123456789]/ ἶὂὕὑ Ἰ  ἵ  planty of 7 to 5 

ἽὗὊὕὄ ὝὑὍὖ ὅὕὀὕὄ /[1234567890]/ ἵ ὅ  ἵ ὂ Ἰ  Ἰ ὠὋ ἵ ὠὁ  Ὃὖ ὅὖ. 

ἵ ἻὠὍ ὅὖ ὑὑὕ  Ὃὖ ὅὖ ὑ  ὃ ὋὕἻ ἱὊὕ .  

[ABCDEFGHIJKLMNOPQRSTUVWXYZ] 

ἱ  ἵ ἻὠὍ _  ἵ Ὃ Ὃὖὀ  ὅὉ ὅ ὂὌὕ . ἵ Ἳὕ ὀὕἻ /[b-g]/ἵ ὅ  b,c, 

d,e,f,g, ἵ Ὃ ἵὂὕὑ  ἵ ὠὂ  Ὃὖ ὅὖ . ἱ  ὟὅὕὌ /[2-5] / ἵ Ὃ ἯὠὈ Ὕὅὕ  

2,3,4,5 ἵ Ὃ ἵὂὕὑ  Ἰ ὠὋ ὂὕὄ ἵ ὠὁ Ὃὖ ὅὖ . ἽὖὌ ἵ Ἳὕ Ἳ ὅὖ ὑ  

Ἧ ὀὑὠὁὉὖ ὂὊ ὅ Ὅὄ (Jurafsky and Martin 2000: 24). 

 

  ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ἳ 

      

Ὕὅὕ ὂ 

Ὕὅὕ  

ἯὠὈ Ὕὅὕ ἻὍὖ  

ἵ Ἳὕ  

/[A-Z]/ ὝὅὕὖὉ ὑ ὑ ὑὠἻ ἵ We met Ramasamy  

/[a-z]/ Ἵὖ ὄ ὑ ὑ ὑὠἻ ἵ my book 

/[0-9]/ Ἰ  ἱὌ Ἳ ἵ Chapter1  

^  (ἻὕὊ  caret) ἵ Ὃ Ὃὖ  ὠὁ ὀ  ὝἽ ὑἻ Ἧὠὀ  ὋὖὠὉ ἵ ὂ Ἰ  ἵ  

ἱ ὠὌ ἵ ὅὠὂ  Ὃὖ ὅὖὀ  ὅὉ ὅ ὂὌὕ . ἵ Ἳὕ ὀὕἻ /[^a]/ ἵ ὅ  a - ἷ  ὂὑὖὊ 

Ὗὑ  ἵ ὂ ἵ ὀ  Ὕὅὕ ὂ  ^  ἵ ὅ  ὂ  Ὃὖ ὀὕἻ ἱ  Ὗὅὕ  ὂὕ  ἱ  

ἳ ὠὈὉὕ . ἽὖὌ ἵ Ἳὕ Ἳ  ὅὖ ὑ  Ἧ ὀὑὠὁὉὖ  ὂὊ ὅ Ὅὄ (Jurafsky 

and Martin 2000: 24) 
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  ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ἳ 

      

Ὕὅὕ ὂ 

 Ὕὅὕ  

ἯὠὈ Ὕὅὕ ἻὍὖ  

ἵ Ἳὕ 

/[^A-Z]/ ὝὅὕὖὉ ὑ ὑ ὑὠἻ ἵ 

Ἧ Ὄ 

Online service 

[^Ss] S- Ἱ s-Ἱ Ἧ Ὄ I have a pen. 

[^\.] Ὅὖ Ἧ Ὄ our book 

[e^] e   Ἧ Ὄ   ̂ look for ^ now 

a^b a^b  ἵ Ὃ 

ἯὠὈ Ὕὅὕ  

look for a^b now 

ἵ ὑὕ  ὃὕ  woodchuck ἵ ὅὠὂ  woodchucks  ἵ ὅὠὂ  Ὃὖ ὅὖὀ ἱὉ? ἵ ὅ  

ὂ ὟὅὕὠὂὉ ὅὖὊ Ἵὖὠὄ. ἱὂ  ὃὕ  ὟἻ ὑὖ ὋὖὠὉ /?/ ὅὉ ὅ ὂὌὕ; ὟἻ ὑὖ Ὃὖ 

ὑ  ἵ ὠὂὟὉὕ Ἰ  ἱ ὌὕὠὈὟὉὕ ( ἾὖὉὠὂὟὉὕ) Ὃὖ ὅὖ . ἽὖὌ 

ἵ Ἳὕ Ἳ  ὅὖ ὑ  Ἧ ὀὑὠὁὉὖ  ὂὊ ὅ Ὅὄ (Jurafsky and Martin 2000: 25) 

  

  ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ἳ 

      

Ὕὅὕ ὂ 

Ὕὅὕ  

ἯὠὈ Ὕὅὕ ἻὍὖ  

ἵ Ἳὕ 

Woodchucks woodchuck Ἧ Ὄ  woodchucks woodchuck  

Colou?r color Ἧ Ὄ  colour colour  

ἵ ὂὠὄ ὂὀὠὑ ἵ  ὑὊ Ὗὑ  ἵ ὅὠὂ ἵ ὑὕ  Ὃὖ ὅὖ ὑ  ἵ ὅ  ὃὈ  Ἧ ὂ 

ὅὖὊ Ἵὠὄ. ἽὖὌ ὟὑὠὍἻὍὖ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ  ὂὖ ὅ ὂὖ ὅ ὑ ὂὠὌ  Ἧ Ὀὂὖ Ἳ 

Ὗὑ . ἵ Ἳὕ ὀὕἻ ἰ  ὝὈὕὐὖὠὉ ἵ  ὝἻὕ ὀὕ  ὅὖ ὑ ὟἻὕ ὠὑἻ  

ἯὠὈ ὂὖ . 

  baa! 

             baaa! 

             baaaa! 

             baaaaa!                  

             baaaaaa! 

b ἵ ὅὠὂ  Ὕὂὕὀ  ὠὋ ὂ  ἱὊ  a  ὑὊ ἱ ὂὖὉὖ  ἰ ἽὕὖὉ Ὃὖ ὑ  ὟἻὕ ὠὑ 

ἱ ὝὈὕὐὖὉὖ  ἯὠὈ ὂὖ . ὂὖὅ ὂὖ ὅ ὑ ὑὠὂ  Ὃὖ ὅὖὀ ὃὕ  Ὅὗ  ὀὕ * 

(Kleene Star *) ἵ  Ὕὅὕ ὑὕἻ Ἧὠὐ Ἳ ὅ  ὃ Ἵ ὂὖὊ  Ὃὖ  (asterisk Ἧ Ὄ  *) 

Ἧ ὅὠὀὉὖ  ἯὠὈ ὂ Ἰ  Ὀ (set of operators) ἱὉ ἻὖἻὠὍ  ὅὉ ὅ ὂὌὕ . Ὅὗ  
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ὀὕ  ὑ  ἵ  ἾὖὉ  ὂὀὠὑὟὉὕ ὅὌὂὀὠὑὟὉὕ ὑ ὂ ἵ ὅὠὂ ἳὁ . 

ἵ Ἳὕ ὀὕἻ /a*/ ἵ ὅ  a  ἾὖὉ ὂὀὠὑὟὉὕ ὅὌ ὂὀὠὑὟὉὕ ὑ  ὟἻὕ ὠὑ ἵ  

Ὕὅὕ ὅ . ἱ  a ἵ ὅὟὂὕ  aaaa ἵ ὅὟὂὕ  Ὕὅὕ ὂ . Ὀ Ὀ Ὃὖ ἾὖὉ 

ὂὀὠὑ a ὑ  Often  ἵ ὅὟὂὕ  Ὕὅὕ ὂ . ἵὄὟὑ Ἰ  ὂὀὠὑὟὉὕ ὅὌ ὂὀὠὑὟὉὕ 

a ὑ ὑὠὂ  Ὃὖ ὅὖ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ  /aa*/ ἵ ὅὂὕ . ὈὖἻ  Ἵὖ ἻὌὕὄ 

ἯὠὈ Ὕὅὕ ὠἻ  ὂὖ ὅ Ὃ ἱὉ . ἵ Ἳὕ ὀὕἻ /[ab]*/ ἵ ὅ  ἾὖὉ  

Ἧ Ὄ  ὅὌ ὂὀὠὑ a- Ἳ  Ἧ Ὄ  b- Ἳ  ὑ  ἵ  Ὕὅὕ ὅ . ἱ  aaaa Ἧ Ὄ  

ababab Ἧ Ὄ  bbbb ἵ Ὃ ὟἻὕ ὠὑἻ ὀ  Ὕὅὕ ὂ . ἱ Ἶ  (integer) ( ὂὕὄ 

ἵ ἻὍὖ  ὟἻὕ ὠὑ) ἵ ὅὂ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ  /(0-9) (0-9)*/ ἵὄ ἯὠὈ . ἽὗὊὕὄ 

ὝὑὍὖ ὅὕ  ὠὋ ὂ  Ἰ  ὂὀὠὑ ἵ  Ὃὖ ὅὖὀ Ὗὑ  ὑ . ὍὖὝὄ  (Klneenet) 

ἵ ὅὠὂ  ὅὉ ὅ ὂὖὄὕ  ὂὖὉ ἵ  Ἰ  ὂὀὠὑὟὉὕ ὅὌ ὂὀὠὑὟὉὕ ἵ  

Ὕὅὕ ὅ . ἵ Ἳὕ ὀὕἻ /(0-9)+/ ἵ ὅ  ὂὕὄ ἵ ἻὍὖ  ὟἻὕ ὠὑ ἵ ὅὠὂ  

Ὃὖ ὅὖ  ἽὕὂὕὊὁ ὑὐὖὉὕ . ἱ ὑὕ  ἰ  ὝὈὕὐὖὠὉ ἱ  ὑὠἻἻὍὖ  Ὃὖ ὅὖὀὌὕ . 

/baaa*!/  Ἧ Ὄ  /baa+!/ ὈὖἻ ἻὖὉὈὕὄ ὅὖὊ ὟὂἻὈὕὄ ἵ  Ὅὖ (/. /) ἰ . ἱ  

ἵ ὂ Ἰ  ἵ ὀ  Ὕὅὕ ὂ  ἶὟἻὕὅὖ ὂ Ἰ Ὃὕ  (wild card). ὅὖ ὑ  

Ἧ ὀὑὠὁὉὖ  ἵ Ἳὕ  ὂὊ ὅ Ὅ (Jurafsky and Martin 2000: 26). 

 

  ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ἳ 

      

Ὕὅὕ ὂ 

 Ὕὅὕ  

ἯὠὈ Ὕὅὕ ἻὍὖ  

ἵ Ἳὕ 

/beg.n/ Any character between beg 

after and n  

begin, beg n, began, begun 

ἶὟἻὕὅὖ ὂ ἵ  (.) ἻὖὍὖ  ὀὕ ὀ  ἶὂὕὑ ἵ ἻὍὖ  ὟἻὕ ὠὑ ἵ Ὃ Ὕὅὕ Ὅὖ  

ὅὉ ὅ ὂ ὅ . ἵ Ἳὕ ὀὕἻ ὃὕ  aardvak ἵ Ὃ ὝἽὕ ἱὊ ὂὀὠὑ ὑ  Ἰ  

ὑὕὖὠὉ Ἳ ὅὖ ἻὟὑ Ὀὕὄὕ ὃὕ ἱὠὂ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὀ ὅὉ ὅ ὂὌὕ: 

/aardvark.* aardvark/ (Jurafsky and Martin 2000: 26). 

ὃ Ὂ Ἳ  (anchors) Ἰ  Ὃὖ ὅὖ ὀ ἱὀ ἻὍὖ  ὃ Ὂ Ἳ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὠὀ 

Ἰ  ὟἻὕ ὠὑὉὖ  Ὃὖ ὅὖὀ ἱὀ ἻὍὖ  ὃὖ ὂὄὖ ὅ ὀ ἵ ἻὍὕ . ἻὕὊ  

(caret=^) ὀὕὌ Ὃὖ  (dolorsign $) ὈὖἻ  Ὕὅὕ ὑὕὄ ὃ Ὂ ἻὍὕ . ἻὕὊ  ^ Ἰ  ὑὕὖὉὖ  

ἰὊ ὅ ὀ  Ὕὅὕ ὂ . ἵ Ἳὕ ὀὕἻ /^The/ The ἵ Ὃ ὝἽὕ ὀ  
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Ὕὅὕ ὂ . ἻὕὊ   ἱ ὑὕ   ὅὉ ὅὕ Ἳ ἳ  (Jurafsky and Martin 2000: 

26)..  

1. ὑὕὖὉὖ  Ὕὂὕὀ Ἳ ὀ  Ὕὅὕ ὂ .  

2. ὝἽ ὑἻ Ἧὠὀ Ὃὖ  Ὀ ὂ . 

 3. ἻὕὊ  ἵ ὅὠὂ  Ὃὖ ὅὖ .  

ὀὕὌ  Ὃὖ ($) Ἰ  ὑὕὖὉὖ  ἱ ὂὖ ὀ  Ὕὅὕ ὂ . ἵ Ἳὕ ὀὕἻ $ ἵ Ὃ 

ἯὠὈ Ὕὅὕ  ὑὕὖὉὖ  ἱ ὂὖὉὖ  ὑ  ἱὠὀὝὑὍὖ ὀ  Ὕὅὕ ὂ Ὃ ὅὉ ὅ . /^The 

dog\.$/ ἵ ὅ  The dog ἵ Ὃ Ὕὂὕὀ  ἳ Ὅ ὑὕὖ ὀ  Ὀ ὟὈ Ὕὅὕ ὂ . (.) ἵ ὅ  

Ὅὖ ὂὕ  ἶὟἻὕὅὖ ὂ ἵ ὂ Ὄ ἵ ὅὠὂ  Ὃὖ ὅὖὀ ἱὀ  Ἵὕ ὟἻὕ  (Slash) 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ (Jurafsky and Martin 2000: 26).  

ὟὈ  ἱὊ  ὃ Ὂ Ἳ  ἳ . \b ἵ ὅ  ὝἽὕ  ἵ ὠὌ ὀ  Ὕὅὕ ὂ . \B 

ὝἽὕ  ἵ ὠὌ Ἧ ὌὕὠὈ ὀ  Ὕὅὕ ὂ . ἵ Ἳὕ ὀὕἻ/\b The \b/ἵ ὅ  The ἵ Ὃ 

ὝἽὕ ὀ  Ὕὅὕ ὂ; Other ἵ Ὃ ὝἽὕὀ  Ὕὅὕ ὂ Ὃὕ . ἻὈὕἻ Ὕὅ 

Ἰ  ὝἽὕ ὠὌ ἱὌ Ἳ ὂὕὄ ἵ Ἳ  (Digits) Ἧ Ὄ  Ἳὗ Ὃὖ Ἳ  (underscores) Ἧ Ὄ  

ἵ Ἳ  (letters) ἵ ὅὂ  ὑὕὖὠἽ ἵ  ὑὖὍ Ἳὖ Ὃ . ἱ  Ὕὅ , Ἵὖ ἵ Ὃ ὑὐὖὉὠὈ  

ὝὈὕὐὖἻὍὖ  (programing Language) word  ἵ ὅ  ὑὖὍ Ἳ ὅ Ὅὠὂ Ἧ ὅὠὀὉὕἻ  

ὝἻὕ ὀ . ἵ Ἳὕ ὀὕἻ /\b99/ ἵ ὅ  There are 99 bottles ἵ Ὃ ὑὕ ἻὖὉ ὂὖ Ὅ 99 

ἵ Ὃ ὟἻὕ ὠὑ ὀ  Ὕὂὕὀ; ἰὄὕ  There are 299 bottles ἵ Ὃ ὑὕ ἻὖὉ ὂὖ Ὅ 99 

ἵ Ὃ ὟἻὕ ὠὑ ὀ  Ὕὂὕὀ Ὃὕ; ἰὄὕ  $99 ἵ ὅὂὖ Ὅ 99-ἳὀ  Ὕὂὕὀ . (& Ἰ  

ὂὕὄ ἵ Ὗὁὕ Ἧ  Ὃὖ Ὗὀὕ ἵ Ὗὂὕ Ἧ Ὄ) (Jurafsky and Martin 2000: 26)..  

2.4.1.2. ὅὖὕὖ ὂ  (disjunction) ὂ  (grouping) Ὀ  ὃὖὠὌ (Precedence) 

ὅὖὕὖ ὂ  ὠὅ  Ὃὖ  (pipe symbol |  ) ἵ Ὃ ὅὖὕὖ ὂ  ἱὉ Ἳὖ ὅὉ ὅ Ἳὖ Ὃ . 

ἵ Ἳὕ ὀὕἻ /cat |dog/ ἵ Ὃ ἯὠὈ Ὕὅὕ  cat Ἧ Ὄ  dog ἵ Ὃ ὟἻὕ ὠὑ ὀ  

Ὕὅὕ ὂ . ὅὖὕὖ ὂ  Ὃὖ  Ἰ  Ὃὖ ὅὖ ὀ ἯὠὈ Ὕὅὕ Ἳὖ  Ὀ  ὝἽὉ Ὃ ὅὖὠὋ 

(ὑὖ ) Ἧὠὀ Ὃὖ ἱὉ ἻὖἻὠὍ  ὅὉ ὅ ὂ Ὗὑ ὑ . ἵ Ἳὕ ὀὕἻ /gupp (y|ies)/ 

ἵ Ὃ ἯὠὈ Ὕὅὕ ὅὖὕὖ ὂ . y-  ies -  ἱὠὀὟὉ ὂὕ  ὝἽὉ ὅ  ἵ ὅὠὂ  

Ὃὖ ὅὖ . Ἰ  ἱὉ Ἳὖ Ὗὑ  Ἰ  ἱὉ Ἳὖ  ὄ  ὝἽὉ ὅ  ἵ ὅ  ἽὗὊὕὄ 

ὝὑὍὖ ὅὕ  ἱὉ Ἳὖ ὄὖὠὌ ὅ ὠἻ ὅ ὃὖὠὌ ἯὠὈ  ἵ ὅὂὕ  Ὃὖ ὅὖὀ ὅ . 

ὅὖ ὑ  Ἧ ὀὑὠὁ ὂ  ὄὖὠὌὅ ὠἻὉὖ  ὠὋ ὂ ὄὖὠὌ ὅ ὠἻ 
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ὑὠὊ ἽὗὊὕὄ ὝὑὍὖ ὅὕ  ἱὉ Ἳὖ ὄὖὠὌ  ὅ ὠἻὉὖ  ὃὖὊ ὠἻ  ὂ (Jurafsky and 

Martin 2000: 28). 

ὅὖὠὋ Ἧὠὀ  ὋὖἻ ( )  

ἵ ὁὖἻ *  +  ?  { } 

ὑὕὖὠἽἻ ὃ Ὂ Ἳ    The ^ my end $ 

ὅὖὕὖὂ | 

ἵ Ἳὕ ὀὕἻ ἵ ὁὖἻ  ὑὕὖὠἽἻὠὍ ὑὖὀ ὂ  ὄὖὠὌ ὅ ὠἻ ἱ ὅὂὕ, 

/The*/ ἵ ὅ  theeeee  ἵ ὅ ὀ  Ὕὅὕ ὂ; The the ἵ ὅ ὀ  Ὕὅὕ ὂ Ὃὕ .  

2.4.1.3.ἵὍὖὂὕὄ ἵ Ἳὕ Ἳ (Jurafsky and Martin 2000: 28). 

 ὃὕ ἰ ἻὖὌ ὝἽὕ the ἵ ὅὠὂ ἽὗὊὕὄ ὝὑὍὖ ὅ  ἵ ὂὟὑ ὝὈ Ὃὕ ὈὖἻ 

ἵ ὠὈὉὕὄ ἯὠὈ Ὕὅὕ  Ἳὗ ὑ ὑὂὕ: 

 /the/ 

Ἰ  Ἵὖ Ἳ ἵ ὄὝὑ Ὃὕ ἰ ἻὖὌ ὂὖ ὝἽὕ Ὄὕὄ ὑὕ ἻὖὉ Ὕὂὕὀ Ἳ ὂὖ ὝὅὕὖὉ 

ὑ ὑὖ ὑ . ἱὂ  Ὗὑ  ὃὕ ὅὖ ὑ  ἯὠὈ Ὕὅὕ ὠἻ ὅὉ ὅ ὂὌὕ. 

 /[tT]he/ 

ἽὖὌ ὟὑὠὍἻὍὖ the ἵ ὅ   other, theology ἵ Ὃ ὝἽὕ Ἳ  ὑὊὌὕ. ἵὄὟὑ the 

ἵ ὅὂ  ὅὖ  ἵ Ἳ  ὑὊὑὖ ὠὌ ἵ ὅὠὂ  Ὃὖ ὅὖὀ ὃὕ  ἱ ὅ Ἳ  

ὝἽὕ  ἵ ὠὌὠὉ ὅὖ ὑ Ὀὕ  Ὃὖ ὅὖὀ Ὗὑ : 

 / \b [Th] he \b/ 

 /(^a-zA,Z) (tT) he (^a-z A-Z)/ 

 /(^a-zA,Z) (tT) he (^a-z A-Z)/ 

2.4.1.4.ἻὌὠὑ ὂ ὠὈὉὕὄ ἵ Ἳὕ Ἳ 

 ὃὕ ἽὗὊὕὄὝὑὍὖ ὅὕ ἻὍὖ ὂὖὋ ἻὕὊὁὖὉὖ (power of REs) ἽὖὋ ὅὕὄ 

ἵ Ἳὕ ὠὀ Ἳὕ Ὗὅὕ. ὑὖὠὌἻ Ἳὕὄ ἽὗὊὕὄ ὝὑὍὖ ὅ ὠὀ ἵ ὝἻὕ Ὗὑὕ. 

ἱ  Ἰ  ἽὗὊὕὄ ὝὑὍὖ ὅὕὀὕἻ Ἰ  ὀὕὌ Ὃὖ ὠὀ  Ὕὂὕὀ  ἱὌ Ἳ ἻὍὖ ὟἻὕ ὠὑ 

ὑ . Ὕὅ  $ ὑὕὖὉὖ ἱ ὂὖὠὉ Ὃὖ ὅὖὀ ἵ ὅὠὂ Ὃὖ ὝἻὕ Ὅ; ἱὠὂ 

ὅὖ ὑ Ὀὕ ἯὋὖὉὌὕ (Jurafsky and Martin 2000: 29).  

 / $ [ 0 - 9 ] + / 
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ἱ Ὗὅὕ ὃὕ ὀὕὌ ἻὍὖ ὅὖ ὄ ἻὠὍ ὠἻὉὕὍὟὑ . ἱὂ  ὃὕ Ἰ  ὂἽὈ 

ὍὖὠὉ Ἧὂ  ὅὖ ἱὊ  ἱὌ Ἳ ἻὠὍ ὟἽ ἻὌὕ (Jurafsky and Martin 2000: 

29). 

 / $ [ 0  9 ] + \ .  [ 0  9 ] [ 0  9 ] / 

ἱ ὂ ἯὠὈ Ὕὅὕ  $199.99  ἵ ὅὠὂ Ἧ Ὀὂὖ  ἰὄὕ  $199 ἵ ὅὠὂ 

Ἧ Ὀὂὖ Ἳὕ.  ὃὕ ὝἽ ἻὠὍ Ἳ ὀὕὉὈ ὋὂὕἻ ὝἽ ὉὟὑ  Ὀ  ὃὕ 

ὝἽὕ  ἵ ὠὌὉὖ ἱ ὅὂὕἻ ὃὖ ἽὉὖ ἻὟὑ (Jurafsky and Martin 2000: 29). 

 / \b $ [ 0  9 ] + \ . ( [ 0  9 ] [ 0  9 ] ) ? \ b / 

ἵ ὑὕ ὃὕ ὝἽὉ Ὁὖ ὟὑἻ ὠὂ (processor speed) Ὃὖ ὅὖὀὌὕ, megahertz = MHz 

Ἧ Ὄ  gigahertz = GHz ἵ Ὃ ὟἻ ὑὖ ἵὐὌὕ. ἱὂ Ἳὕὄ ἯὠὈ Ὕὅὕ  ἻὗὟὐ 

ὂὊ ὅ Ὅ (Jurafsky and Martin 2000: 29): 

 / \ b [0  9] + ╚ * (MHz | [Mm] egahertz | GHz | [Gg] igahertz ) \ b / 

ὃὕ / ╚ * / ἵ ὅὠὂ ἾὖὉ Ἧ Ὄ  ὂ  ἱὠὀὝὑὍὖἻ ἵ ὅὠὂ Ὃὖ ὅὖὀ 

ὅὉ ὅ ὂὌὕ; ἶὝὄ Ὃὕ ἯὂὖἻ ὅ Ὁὕὄ ἱὠὀὝὑὍὖἻ Ὃὖ ἱ ἻὕὌὕ. ὂ  

ἱὠὀὝὑὍὖὠὉ(disk space) (Gb = gigabytesἱ ) Ἧ Ὄ  ὃὖὠὄὑἻ ἯὍὠὑ  (memory size) 

(Mb = megabytesἱ  Ἧ Ὄ  Gb = gibabytesἱ ) ὠἻὉὕ ὠἻὉὖ ὃὕ Ἳ ὀὕὉὈ Ὄὕ 

(optional) ἻὖἻὕὠὅ ὅὖ ὄ ἻὠὍ Ἧ Ὀὂὖ Ἳ Ὗὑ ὑ .  ἱ ὂὖ $ 

Ἳ ὀὕὉὈὖ ὌὕὠὈὠὉ Ὃὖ ὅὖὀ ? ἷ  ὅὉ ὅ ὑὠὂ Ὃὖ ὝἻὕ Ὅ (Jurafsky 

and Martin 2000: 30).   

 / \ b [ 0  9 ] + ╚ * (Mb | [Mm] egabytes ? ) \ b/ 

 / \ b 0 ï 9 ( \ . [ 0 ï 9 ] + ) ?  ╚ * (Gb | [Gg] igabytes? ) \ b/  

ἱ ὂὖὉὕἻ ὃὕ ἱὉ Ἳ Ἰ ὠὋἻ (operating systems) Ὀ  Ὕὑ ὀ Ἳ (vendors) 

ἱὑ ὠὋ Ὃὖ ὅὖ ἵὍὖὉ ἯὠὈὝὅὕ ὠἻ Ὗὑ Ὗὑὕ: 

 / \ b (Win95 | Win98 | WinNT | Windows ╚ * (NT | 95 | 98 | 2000) ? ) \ b /  

2.3.1.5. ἳὉ ὃὖὠὌ ἱὉ ἻὖἻ  (Advanced Operators) 

 ἽὖὌ ὅὉ Ὅ ὟὈ ὅ ὀ ὑὐ ἻὈὕὄ ὝὑὍὖ ὅὕ  ἱὉ ἻὖἻ /ἰὅὟὊ ὀ Ἳ  

ἳ Ὅὄ. ἻὖὟὐ ὂὊ ὅ Ὅ Ἧ ὀὑὠὁ Ὕὅὕ ὑὕὄ ὑὊ Ἳ  ἽὖὌ ὅὉ Ὅ 

Ὀὕ ὝὅὉ ἻὠὍ  Ἳὕ Ἳὖ Ὃ. ἱὠὑ  ἻὖὉὈὕἻ ὂ ὀ  Ἵὖ Ἳὕὄ ὂὖ 

ὅὉ Ὅὠὑ. Ὅὗ  * Ὀ  Ὅὗ  + ὂὑὖὊ, ὃὕ ὝὑὍὖ ὅὠὀὉὕὄ ἵ ἻὠὍ  

Ἧὠὀ  (curly brackets) ὂ  ἵ ὁὖἻὍὕἻ (counters) ὅὉ ὅ ὂὌὕ. ὑὐ ἻὈὕὄ 
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ὝὑὍὖ ὅὕ  /{3}/ ἵ ὅ  " ὠὂὉ ἵ ἻὍὖ ἽὕὖὉὕὄ 3 ὃὖἻ Ἳ Ἧ Ὄ  ὝὑὍὖ ὅὕ  

". ἵὄὟὑ /a \.{24 }z / ἵ ὅ  a-ἷ  Ὕὂὕὀ  z-ἰ   ὝὂὕὀὊ ὅ ὀ 24 ὍὖἻ ὀ  

Ὕὅὕ ἻὖὋ (ἰὄὕ  a-ἷ  Ὕὂὕὀ  z-ἰ   ὝὂὕὀὊ ὅ ὀ 23 Ἧ Ὄ  25 ὍὖἻὀ  

Ὕὅὕ ὂὕ) (Jurafsky and Martin 2000: 30).. 

 Ὃὖ ὅὖ ὀ ἵ ὁὖ ὠἻὉὖὌὕὄ ἵ ἻὠὍ  Ὃὖ ὅὖὀὌὕ; ἵὄὟὑ / {n, m} / 

ἵ ὅ  ὑ  ἵ Ὗὂὕ ὝὑὍὖ ὅὕὟὀὕ n ὂ  m ὂὀὠὑἻ ὑ ὑὠὂ Ὃὖ ὅὖ. {n} 

ἵ ὅ  ὑ  ἵ Ὗὂὕ ὝὑὍὖ ὅὕὟὀὕ n ὂὀὠὑἻ ὑ ὠὂ Ὃὖ ὅὖ. 

 ἱ ὂὖὉὕἻ, Ὃὖ ὅὖ ὀ ἽὖὋ  ἵ Ἳ  ὅὖ Ἵὕ  (\) Ἧ ὅὠὀὉὖὌὕὄ ἽὖὋ  

Ὃὖ ὅὕ  Ὃὖ ὅὖὀ ὅ Ἳὖ Ὃὄ. ἱὑ Ὃὖ  ὈὖἻ  Ὕὅὕὑὕὄ  ὂὖὉὑὕὖ ἵ  (new line 

character) \n Ὀ  ὂὕὑ  ἵ  \t. (., *, [, \ Ὗὅὕ Ὃ) ἽὖὋὅὕὄ ἵ ἻὠὍ  Ὃὖ ὅὖὀ 

Ἧὑ Ὃὖ  Ἰ  ὅὖ Ἵὕ ὟἻὕ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ (Ἧὂὕὑ  / \. ė,Ĉ/ \ * /, / \ [/, 

Ὀ Ĉė \\ /) (Jurafsky and Martin 2000: 30). 

2.3.1.6. Ὕὅὕ ὑὕὄ ἵ ἻὍὖ Ὀ ἻὍὖ Ὀ Ὃὖ Ἳ  

 Ὕὅὕ ὑὕὄ ἵ ἻὍὖ Ὀ ἻὍὖ Ὀ Ὃὖ Ἳ  ὅὖ ὑ  Ἧ ὀὑὠὁὉὖ 

ὂὊ ὅ Ὅὄ (Jurafsky and Martin 2000: 30): 

 

  ἽὗὊὕὄ 

ὝὑὍὖ ὅὕ Ἳ 

ὑὖὕὖ     Ὕὅὕ ὂ  Ὕὅὕ  

ἯὠὈ Ὕὅὕ ἻὍὖ  

ἵ Ἳὕ 

\d [0-9] ἵ ὂ ὂὕὄ ἵ Party ˠ of ˠ 5 

\D [^0-9] ἵ ὂ ὂὕὄ ἵ Ἧ Ὄ Blue ˠ moon 

 

  \w [a-zA-Z0-9  ] ἵ ὂ ἵ -ἵ  Ἧ Ὄ  

ἱὠὀὝὑὍὖ 

Daiyu 

 

\W  [^\W] 

 

ἵ ὂ ἵ -ἵ  

Ἧ Ὄ 

!!!! 

 

\s [ \r\t\n\f] Ὕὑ ὠὍ ἱὠὀὝὑὍὖ 

(ἱὠὀὝὑὍὖ, ὂὕὑ) 

 

\S [^\S] Ὕὑ ὠὍ ἱὠὀὝὑὍὖ 

Ἧ Ὄ 
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2.3.1.7. ἵ ὑὂ Ἳὕὄ ἽὗὊὕὄ ὝὑὍὖ ὅὕ ἱὉ ἻὖἻ 

  ὅὖ ὑ  Ἧ ὀὑὠὁὉὖ ἵ ὑὂ Ἳὕὄ ἱὉ ἻὖἻ ἵ Ἳὕ Ἳ 

ὂὊ ὅ Ὅὄ (Jurafsky and Martin 2000: 31): 

ἽὗὊὕὄ ὝὑὍὖ ὅὕ                    Ὕὅὕ ὂ 

* ὑ  ἵ  ἾὖὉὟὈὕ Ἧὂ  ὟὈὕὟὌὕ ὂὀὠὑἻ  

ὑ ὂ  

+ ὑ  ἵ  Ἰ ὟὋὕ Ἧὂ  ὟὈὟὌὕ ὂὀὠὑἻ  ὑ ὂ 

? ὑ  ἵ ὂ ἽὕὖὉὕἻ ἾὖὉὟὈὕ Ἰ  ὂὀὠὑὟὉὕ ὑ ὂ 

{n} ὑ  ἵ  n ὂὀὠὑἻ  ὑ ὂ   

{n,m} ὑ  ἵ  n ὂ  m ὂὀὠὑἻ  ὑ ὂ 

{n,} ὑ  ἵ  ὠὋ ὂ  n ὂὀὠὑἻ  ὑ ὂ 

2.3.1.8. ἱὀ Ἵὕ ὟἻὕ ὟὂὠὑὉὕὄ ἽὖὌ ἵ Ἳ 

  ἱὀ Ἵὕ ὟἻὕ ὟὂὠὑὉὕὄ ἽὖὌ ἵ Ἳ Ἳὗ ὑ Ἧ ὀὑὠὁὉὖ ὂὊ ὅ Ὅὄ 

(Jurafsky and Martin 2000: 31): 

ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ὕὅὕ ὂ Ὕὅὕ  

ἯὠὈ Ὕὅὕ ἻὍὖ 

ἵ Ἳὕ 

\* 

 

ἰ ὀὕὖ  ὃ Ἵ ὂὖὊ  

Ὃὖ  * 

K*A*P*L*A*N 

 

\. Ὅὖ . Dr. Livingston 

\? ὟἻ ὑὖ Ὃὖ  ? Should you light my coedle? 

\n  ὑὕὖ   

\t Ἰ  ὂ   

2.3.1.9. ἽὗὊὕὄ ὝὑὍὖ ὅὕ ἱὀ ὝὅὉ , ὃὖὠὄὑἻ, Ὀ  ἵ Ἵὕ 

 ἱὀ ὝὅὉ Ἳ  (substitution) ἽὗὊὕὄ ὝὑὍὖ ὅὕ ἻὍὖ ἻὖὉ ὅὉ ὅὕὀὕ. 

ἵ Ἳὕ ὀὕἻ Ὕὅ  ἱὀ ὝὅὉ  ἱὉ Ἳὖ (Perl substitution operator) s / regexp1 / 

regexp2 / ἵ ὅ  Ἰ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὀὕ ὅ ὅὕ Ἳ ὝἽ Ὁ ὅ ὀ ἵ ἻὍὖ Ἰ  

ὟἻὕ ὠὑὠὉ Ὗὑ  Ἰ   ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὀὕ ὅ ὅὕ Ἳ ὝἽ Ὁ ὅ ὀ ὟἻὕ ὠὑὉὕ 

ἱὀ ὝὅὉ ὅὂὕ (Jurafsky and Martin 2000: 31): 

 s / colour / color / 
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Ἰ  ὟἻὕ ὠὑὉὖ Ἰ  Ὃὖ ὅὖ ὀ ὠὁ  ὅ ὂὖὠὉ Ὃὖ ὅὖὀ ἱὉ ὑ  ὅὉ Ὅὂὕ . 

ἵ Ἳὕ ὀὕἻ ὃὕ ὟἻὕὁ  Ἧὠὀ  ὋὖἻὠὍ (angle brackets) ὅὉ ὅ ὂὖ  

ἵ ἻὠὍ ἳ ὅ ὂὌὕ: ἵ.Ἳὕ. the 35 boxes  -  the <35> boxes.  ἵ ὠὁ  ὅὖ 

Ὃὖ ὠὊ ὝἽ Ὁ Ἰ  ὑὐὖὠὉ ὑὖ ὅὌὕ; ἱὂ  ὅὖὠὋ Ἧὠὀ  ὋὖἻὠὍ 

(parenthesis) ὟἽ ἻὌὕ. ὃὕ ὂ  ἯὠὈ ὝὅὕὠἻ Ὃὖ ὅὖὠὋ Ἧὠὀ  ὋὖἻὠὍ  

( )  ἱ Ἳὖ ὟὋὕ; ὅὖ Ὃὖ ὠὊ ὝἽ Ὁ ἵ  ἱὉ Ἳὖ \1 ἷ ἱὊ ὀὕ ἯὠὈ Ὕὅὕ Ἳὖ 

ὅὉ ὅ Ἳὖ ὟὋὕ.   

 s/ ( [ 0  9 ] + ) / < \ 1>/  

 ὅὖὠὋ Ἧὠὀ  ὋὖἻὠὍ ἵ  ἱὉ ἻὖἻὠὍ Ἰ  ἳὠὊὉὖ ἱ  ὂὀὠὑ ὑ  

Ὃὖ ὅὖὀ ὟἻὕ ὠὑὠὉ Ἧ Ὄ  ὠὋ  Ὃὖ ὅὖὀ ὅὉ ὅ ὂ ἱὉ . ἵ Ἳὕ ὀὕἻ, 

ὃὕ Ὗὂ  ἱὊ  X ἳὠὀὉ ἵ ὅὠὂ ἸὟὊ ὟἻὕ ὠὑ  Ἳ ὅ ὂ ὑὖ   the Xer 

they were, the Xer they will be   ἵ Ὃ ἯὠὈ Ὕὅὕ ὠἻ ἵ ὝἻὕ Ὗὑὕ. ὃὕ ἱὠὂ  

ὅὖ ὑ Ὀὕ ὂ  Xἷ  Ὃὖ ὅὖὠὋ Ἧὠὀ Ὃὖ ἱὉ ἻὖὠὉ ἱ  Ὀ  ἱὊ ὀὕὑ 

Xἷ ἵ  ἱὉ Ἳὖ \1 ἰ  ἱὀ ὝὅὉ  ὝἽ Ἳὖ ὟὋὕ: 

 / the ( .* ) er they were, the \ 1 er they will be / 

ἱ  \ 1 ἵ ὅ  ὅὖὠὋ Ἧὠὀ Ὃὖ ἱ  ὂ  ἳ ὅ ὀ Ὕὅὕ  ἵ ὂ 

ὟἻὕ ὠὑὉὕ ἱὀ ὝὅὉ Ἳ ὅ. ἵὄὟὑ ἱ  The bigger they were, the bigger they will 

be  ἵ ὅ ὀ  Ὕὅὕ ; The bigger they were, the faster they will be ἵ ὅ ὀ  

Ὕὅὕ ὂὕ. 

 ἵ  ἱὉ ἻὖὠὉ ὅὖὋ ἵ Ἳ ὀ  ὅὉ ὅ ὂὌὕ:  ὃὕ  ἱὊ  Ὗὑ ὅ ὀ Ἳὁ  

Ἧὠὀ ὋὖἻὠὍ Ὕὅὕ ὂὖὄὕ, \ 2 ἵ ὅ  ἵ ὅ  ἱὊ ὀὕὑ Ἳὁ ὀ  Ὕὅὕ  

ἵ  ἵ  Ὕὅὕ ὅ. ἵ Ἳὕ ὀὕἻ, 

 / the ( .* ) er they ( .* ) , the \1 er they \ 2 / 

ἵ ὅ  The bigger they were, the bigger they were ἵ ὅ ὀ  Ὕὅὕ ; The bigger they 

were, the bigger they will be ἵ ὅ ὀ  Ὕὅὕ ὂὕ. ἱ ὂ ἵ ὁὖὀ ὅ ὀ ὃὖὠὄὑἻ Ἳ 

ὅὂὖ Ἳ (registers) (ἵ.Ἳὕ. ὅὂὖ 1, ὅὂὖ 2, ὅὂὖ 3 Ὗὅὕ Ὃὄ) ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃὄ. 

ἱ ὂ ὃὖὠὄὑἻ ὅ  Ἰ Ὕὑὕ ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὝὈὕὐὖὉὖ ὅ ὂὖ Ἧ Ὄ; ἱ  

Ὕὅ ὅὕ ὠὈ ἽὗὊὕὄ ὝὑὍὖ ὅὕ ἻὍὖ ὃὗ ἽὖὝἽ Ὁ ὅ ὀ ὅ ὋὕἻ 

Ἳ ὂ ὅ Ἳὖ Ὃ.   
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 ὃὖὠὄὑἻ ὠὂ ὅὉ ὅ ὂὖὉ ἱὀ ὝὅὉ ὝὅὉ Ἳ ἵ Ἵὕ (ELIZA) (Weizembaum, 

1966) Ὗὅὕ Ὃ ἵὍὖὉ ἱὉ ὠἻ ὝὈὕὐὖ ὕὖὂ ὑὐὖ ὠὋ ὑὠὊὠὑ (natural-language 

understanding program) ὅὖὊὟὉὕἻὖ ὅὂ ὈὖἻ  ὅὉ Ὅὂὕ  (Jurafsky and Martin 

2000: 33) 

. ὟὊὕὝἻὕὖὉ ἳὍὑὖὉὌὕ ELIZAἰ  ὀ ὅ ὀ ὅὖ ὑ  ἳὠὊὉὕὀὠὌ ὃὖὠὄ  

ὝἻὕ Ὅ . 

 User1: Men are all alike. 

 ELIZA1: IN WHAT WAY. 

 User2: They re always bugging us about something or other. 

 ELIZA2: CAN YOU THINK OF A SPECIFIC EXAMPLE. 

 User3:  Well, my boyfriend made me come here. 

 EIZA3: YOUR BOYFRIEND MADE YOU COME HERE 

 User4: He says I am depressed much of the time. 

 ELIZA4: I AM SORRY TO HEAR YOU ARE DEPRESSED. 

ἳ Ὅὗ ὝἽ Ὁ ὅ ὀ ἽὗὊὕὄ ὝὑὍὖ ὅὕ ἱὀ ὝὅὉ ἻὍὖ Ἧ ἻὠὍ ὝἻὕ  

ἳ Ὅὗ ὝἽ Ὁ ὅ ὀ ὑὕὖἻὍὖ ἵὂὕὑ ὅ ὂὖὠὉ Ὕὅὕ ὂ ὝἽ  Ὀὕ Ὃὖ (ἱὀ ὝὅὉ ) 

ἵ Ἵὕ ὝἽὉ ὅ .  ἵ Ἳὕ ὀὕἻ ὂὌὕὑ ἱὀ ὝὅὉ Ἳ my ἵ ὅὂ  ἵ Ὄὕ 

Ὗὃ ἻὠὍ YOUR  ἵ ὅὂὕ  I am ἵ ὅὠὂ YOU ARE ἵ ὅὂὕ  Ὀὕ Ὃ 

ὝἽ Ὅ. Ἧ ὂ Ἳὁ ἻὍὖ ἱὀ ὝὅὉ Ἳ ἳ Ὅὗ  Ὕὂὕὀ ὠὀὉ 

ἯὠὈ Ὕὅὕ ἻὠὍ Ὗὂ  Ὕὅὕ ὂὈὕὄ ὝὑὍὖ ὠὀ ἳ ὑὕ . ἻὗὟὐ ἽὖὌ 

ἵ Ἳὕ Ἳ ὂὊ ὅ Ὅὄ: 

 s /.* YOU ARE (depressed | sad) .* / I AM SORRYTO HEAR YOU ARE  \1 / 

 s /.* YOU ARE (depressed | sad) .* / WHY DO THINK YOU ARE  \1 / 

 s/ .* all .* / IN WHAT WAY / 

 s / .* always .* / CAN YOU THINK OF A SPECIFIC EXAMPLE / 

ἽὖὌ ὅ Ὀὀ Ἳὕὄ ἱὀ ὝὅὉ ἻὠὍ ὂὊ ὅ ὀ ἳ Ὅὗ  ὅὖὊὟὉὕἻὖ Ἳ ἱὉ  

ἵ ὅὂὕ ἱὀ ὝὅὉ Ἳ  ὂὊ ἵ Ἳ  ὂὊ ὅ Ὅὄ; Ἧ ὂ ὃὖὊ  Ἧὠὑ 

ὅὖὊὟὉὕἻὖ Ἳ ὅ.  

2.4.2. ὃὖὠὌ  ὂὕὄὖὉ Ἳὖ (Finite State Automata FSA)  
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ἽὗὊὕὄ ὝὑὍὖ ὅὕ  ὅ ὑ  Ὗὂὀ  ὑἽὂὖὉὕὄ Ἳ ὑὖὝὈὕὐὖ ἵ ὅὂὖ  

ὟὈ ὅ ὀὂὕ . ὂὌὕὑὂὕἻ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ  Ἰ  ὃὖὠὌ  ὂὕὄὖὉ ἻὖὠὉ 

ὑὖὍ ὑὂ Ἳὕὄ Ἰ  ὑὐὖὉὕ (Jurafsky and Martin 2000: 33-53). ἱ ὂὖὃὖὠὌ  

ὂὕὄὖὉ ἻὖἻ  Ἳὁὖ  ὟὑὠὌὉὖ  ἻὖὉ ἻὕὕὖὉ ἻὍὖ  ὟἻὕ ὅὕ  Ἧ ὂὍὈὕ . 

(ὃὖὠὄ  ὅ ὠὋ  ὅὉ ὅ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ  ὂὑὖὊ) ἵὂ ἽὗὊὕὄ 

ὝὑὍὖ ὅὕ ὠὀ  ἱ ὂὖὃὖὠὌ  ὂὕὄὖὉ ἻὖἻὍὕἻ ὃὖὠὋὟὑ ὋὌὕ . ἯὟὂ Ὗὅὕ  ἵ ὂ 

ὃὖὠὌ  ὂὕὄὖὉ ἻὖὠὉ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὀὕ  ὑὖὍ ἻὌὕ . ἱὊ ὀὕὑὂὕἻ ἽὗὊὕὄ 

ὝὑὍὖ ὅὕ  ἵ ὅ  ἽὗὊὕὄ ὝὈὕὐὖ (Regular  Language) ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ Ἰ  ὑὠἻ  

Ὃὖ ὅὖ ὀ ὠὋὉὕὄ ὝὈὕὐὖὠὉ (Formal Language) ὅ ὅὕ Ἳ  ὝἽ  Ἰ  ὑὐὖὉὕ . 

ἽὗὊὕὄ ὝὑὍὖ ὅὕ ἻὠὍ  ἱ ὂὖὃὖὠὌ ὂὕὄὖὉ ἻὖἻὠὍ  ὠὋὉὕὄ ὝὈὕὐὖὠὉ ὑὖὍ Ἳ  

ὅὉ ὅ ὂὌὕ . ἱ ὂ  ὟἻὕ ὅὕ  Ἳ ὀὠὈ Ἳ  (three theoretical 

constructions) ἱὠὀὟὉ ἳ Ὅ Ὕὂὕὀ ὠὅ ὅὖ ὑ  ὅὀ ὂὕ  Ἳὕ ὀὌὕ (Jurafsky and 

Martin 2000: 33). 

ὅὀ  3: 

                               ἽὗὊὕὄ ὝὑὍὖ ὅὕ Ἳ 

 

                                  

    

 

ὃὖὠὌ                    ὠὋὉὕὄ  

ὂὕὄὖὉ ἻὖἻ        ὝὈὕὐὖἻ 

ὃὖὠὌ  ὂὕὄὖὉ Ἳὖ ἽὗὊὕὄ ὝὑὍὖ ὅὕ ἻὠὍ ὃὖὠὋὟὑ Ὃ  ὅὉ ὅ ὂ ὅ  Ἰ  Ἳὁὖὂ 

ἳὅὕὉ  (device) Ὀ Ὀ Ὃὖ Ἳὁὖὂ ὝὈὕὐὖὉὖὉ  ἻὖὉ  Ἳ ὑὖἻὍὖ  Ἰ Ὃὕ. 

ὂὕὄὖὉ ἻὖἻὍὖ  Ὗὑ ὅὕ ἻὍὕὄ ὃὖὠὌ ὈὕὋὖἻ  (Finite State transducers (FST)), 

ὔὖὀ  Ὀὕ Ἳ  ὈὕὂὖὕὖἻ  (Hidden Markov Models (HMM)) Ὀ  N ἻὖὊὕ  ἱὌ Ἳὁ Ἳ  

(N.Gram grammers) ἵ ὅὄ Ὗὅ ὠἽ  Ὕὂὕὖ ὝἻὕ ὂ  (speech recognition), Ὗὅ  

ἳ ὑὕἻ  (speech synthesis), ἵ  ὂὖ ὂ  (spell checking), ὝἽ ὂὖ  ὅὖὕὖ Ὕὂ  

ὅὉ ὅὕ Ἳ  (Information Extraction Applications) ἵ ὅὄὑ Ὃὖ  ἻὖὉὈὕὄ ὅ ὂὖἻὍὕ .  

2.4.2.1.  ὃὖὠὌ  ὂὕὄὖὉ ἻὖἻὠὍ  ὝἻὕ  ἰ ὝὈὕὐὖὠὉ  (Sheep talk) ὕὖ 

ὝἻὕ ὂ  
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 ὃὖὠὌ  ὂὕὄὖὉ ἻὖἻὍὖ  ὝἽὉ ὅὕ ὠὀ ὑὖὍ Ἳ ἰ ὝὈὕὐὖὉὖ  

ἳ ὅ ὂ ὠὂ  ὅὉ ὅ ὂὌὕ (Jurafsky and Martin 2000: 34-37). ἰ  ὝὈὕὐὖὉὖ  

ὅὖ ὑ  Ὀ ὂὖ  ἳ Ὅ ἶὂὕὑ  Ἰ  ὟἻὕ ὠὑ ἱ ὅὂὕἻ  Ἳ ὂὌὕ .  

ba! 

 baa! 

 baaa! 

 baaaa! 

  baaaaa! 

ἱ ὈὕὂὖὕὖὉὕὄ ἰ ὝὈὕὐὖὉὖ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ  /baa+!/ ἵ  ἯὠὈ . ὅὖ ὑ  ὅὀ  

ἱ ὂ ἽὗὊὕὄ ὝὑὍὖ ὅὕ   ὃὖὠὌ ὂὕὄὖὉ Ἳὖ ὈὕὂὖὕὖὉὕἻ ἯὠὈ . 

ὅὀ  4:                 

q0 q1 q2 q3 

                                                                                                       a 

b                       a                          a                              ! 

  
Q4 

 ὃὖὠὌ ὂὕὄὖὉ Ἳὖ Ἰ  Ὀ  ὟἻὕ ὠὑἻὠὍ ὕὖ  ὝἻὕ ἻὖὋ . ἱ ἽὗὊὕὄ 

ὝὑὍὖ ὅὕ  ὝἽ ὑ  Ὗὅὕ  ἰ ὝὈὕὐὖὠὉ  ὅ ὅὕ Ἳ  ὝἽ  ὟἻὕ ὠὑἻὠὍ  

ὕὖ  ὝἻὕ ἻὖὋ . Ἳ ἻὍὖ   Ὀ Ἳ  (finite vertices/nodes) Ὀ  ἱ  

Ἳ ἻὠὍ ἱὠὁ  ὑὖ Ἳ  Ὄ  ὃὕ  ὂὕὄὖὉἻὖὠὉ  ὂὖὠἽὟὃὕ ὑὠὊὅὀὈὕἻ 

(directed graph) ἳ ὅ ὂ  ὝἽ ἻὖὟὋὕ . ὃὕ  Ἳ ἻὠὍ ὑ ὀ ἻὍὕἻ  ὑὖ ἻὠὍ 

Ἧ  ὋὖἻὍὕ  ἳ ὅ ὂ  ὝἽὉἻὖὟὋὕ . ὂὕὄὖὉ Ἳὖ  ἷ  ὃὖὠὌἻ  ἳ . Ἧὠὑ 

ὑὠὊ ὅὀ ὂὖ  Ἳ ἻὍὕἻ ἳ ὅ ὂ  ὝἽ Ὁ ὅ ὀ Ὅὄ. ἾὖὉὃὖὠὌ Ὕὂὕὀ Ἳ 

ὃὖὠὌὉὕ . ἱ  ἳ ὑ  Ἧ ὋὖὉὕἻ ἳ ὅ ὂ  ὝἽ ὉὉ ὅ Ὅ . ὃὕὌὕὑ  

ὃὖὠὌ ἱ ὂὖὃὖὠὌ Ἧ Ὄ  ἶ  ὃὖὠὌ (accepting strate) ἰ . ἱ  ἱὊ ὠὀ ὑ ὀ ὂὕ  

(double cricle) ἳ ὅ ὂ  ὝἽ Ὁ ὅ Ὅ . ἱὂὖ  ὃὕ  Ὀὕ Ὃ Ἳ  ἳ. Ἧὠὂ ὃὕ  

ὑὠὊ ὅὀὂὖ  ὑὖ ἻὍὕ  ἳ ὅ ὂ  ὝἽ ὟὍὕ . ἱ ὂὖ  ὂὕὄὖὉ ἻὖὠὉ  

ὟἻὕ ὠὑἻὠὍ  ὕὖ  ὝἻὕ Ὅ ὅὖ ὑ Ὀὕ  ὅὉ ὅ ὂὌὕ . Ἳ ὀ ἻὍὕἻ  

ὅὖὕὖ Ἳ ὅ Ὅ Ἰ  ὃὗὍὈὕὄ ὃὕὀὕὑὖ  Ἳ ὀ ὂὖ  Ἰ  Ὃὖ ὀὕἻ ἵ ὂ ὅ ὑὂὕἻ  

ὝἻὕ ὍὌὕ . ὂὕὄὖὉ Ἳὖ q0 ἵ Ὃ Ὕὂὕὀ Ἳ ὃὖὠὌὉὖ  Ὕὂὕὀ Ἳὖ Ὃ . ὅὖ ὑ  

ὝἽὉ ὅὕ ὠὀ  ὂὖ ὅ ὂὖ ὅ  ὝἽ Ἳὖ Ὃ . ἳ Ὅὗ  Ἧ ὂ ἵ ὠὂ  ὅὕὖὟἽὕὂὠὄ 

ὝἽ Ἳὖ Ὃ . Ἧ  ὑὖ  ὋὖὉὖ  ὟὈ Ὅ Ὃὖ ὀ  Ὕὅὕ ὂ Ὃὕ  ὂ ὟὅὕὠὂὉ 

ὃὖὠὌὉὖ  ὑὖ ὠὌ  ὂὕ  Ἧ ὂ ὃὖὠὌ  ὝἽ ἻὖὋ . ὈὈ ὌὕὈ  ἳ Ὅὗ  
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ἱ Ὄὕὂ ἶ  ὃὖὠὌὉὖ  (acceping state q4) ἱ ὂὕ  ὝὅὕὋὖ Ὕὑ ὋὖἻὊὈὕἻ ἰ ὝὈὕὐὖὉὖ  

Ἰ  ὃὖἻ ὠὑ  ὕὖ ὑὖ ὀ  ἵ  Ἧ ὂ . ἳ Ὅὗ  ἱ ὌὕὈὟὌὕ ὑὖ  ὟὈ Ὅ 

Ὃὖ ὀ  Ὕὅὕ ὂ ὋὕὈὟὌὕ ὝὅὕὋὖ ἱ ὂὖὃὖὠὌ  ὝἽ Ὄὑὖ ὠὌ ἵ ὋὕὟὌὕ 

ἱ ὂὖ  ὅὕὄ ὃὖὠὌὉὖ  ὂὀ Ἳ  ἶ ὅ ὀ  ἵ ὋὕὟὌὕ ὃὕ  ὝὅὕὋὖ ἳ Ὅὗ ὠὀ 

ὂ Ὅὖὑὖ ὀ  ἵ ὟὋὕ ἶ  ὝἻὕ Ὅὑὖ ὠὌ ἵ ὟὋὕ ὋὌὕ . ὃὕ  ὂὕὄὖὉ ἻὖὠὉ 

ὃὖὠὌὈὕ ὋὠὈ  Ἧ ὀὑὠὁὉὕ  (state-transition table) ἳ ὅ ὂ  ὝἽ ὉὌὕ . 

ὅὖ ὑ ὑ  ὟὈ Ἳ ὀ ἱ ὂὖὃὖὠὌ  ὂὕὄὖὉἻὖὉὖ  ὃὖὠὌὈὕ Ὃ Ἧ ὀὑὠὁὉὕ .  

 

c ἳ Ὅὗ 

ὃὖὠὌ ba ! 

0 

1 

2 

3 

4 

1 Ø  Ø    

Ø  2  Ø    

Ø  3 Ø    

Ø  3   4    

Ø  Ø  Ø  

Ἳὕ  Ὅὖ ὀ  (:) Ὁ 4-ὑ  ὃὖὠὌ ἱ ὂὖὃὖὠὌὠὉ  Ὃὖ . Ø ὂὑὋὕὄ Ἧ Ὄ  

ὑὖ Ὗὅὕὄ Ὀὕ Ὃ ὠὂ  Ὃὖ . Ἰ  ἱ ὂὖὃὖὠὌ  ὂὕὄὖὉ ἻὖὠὉ  ὅὖ ὑ  5 

ἯὍ ἻὍὕ  (parameters) ὑὖὍ ἻὌὕ (Jurafsky and Martin 2000: 36). 

 Q: N ὃὖὠὌἻὍὖ   Ὀ, q0, q1,  qN  

S: Ὃὖ ἻὍὖ   ἳ Ὅὗ  ἯἻὊ ἵ 

q0 : Ὕὂὕὀ ἻὃὖὠὌ  

F : ἱ ὂὖ ὃὖὠὌἻὍὖ  Ὀ  FÌ Q  

d(q,i):ὃὖὠὌἻ  ἱὠὀὟὉ Ὅ Ὀὕ ὋὠὈ  ὝἽὉ ὅὕ  Ἧ Ὄ  Ὀὕ ὋὠὈ  

ὑὕ  (Matrix) qÍE Ὀ  ἳ Ὅὗ Ὃὖ  iÍS, d (q,i) ἵ  ὂὊ ὅὀ d (q,i)  

ἵ ὅ  qÍQ ἵ Ὃ ὂὖὉ ὃὖὠὌ  ὂὖ . ἱ ὑὕ  d  ἵ ὅ  Q X S  ἱ  Q 

ἳ  ἳ Ὅ Ὕὂὕὀ . 

 ὟὈ Ἳ ὀ ὅὀὂὖ  ἳ Ὅ ἰ  ὝὈὕὐὖ  ὂὕὄὖὉ Ἳὖ   

Q= { q0, q1, q2, q3, q4 } 

S= {a, b, !} 

F= {q4} 
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 d (q, i) ὟὈ Ἳ ὀ Ὀὕ ὋὠὈ  Ἧ ὀὑὠὁὉὕ  ὑὖὍ Ἳ ὅ Ὅ . ἻὗὟὐ ὂὊ ὅ Ὅ 

ὃὖὠὌὈὕ ὋὠὈ  Ἧ ὀὑὠὁὠὉ  ὅὉ ὅ ὂὖὉ Ἰ  ὟἻὕ ὠὑὠὉ  ὕὖ ὝἻὕ ὑὂ Ἳὕὄ 

ὑὐὖ ὠὋ ὑὠὊ (Jurafsky and Martin 2000: 37). 

ὝἽὉ ὅὕ ἳ ὂὖὝἽ Ὁ ὅ ὀ ὕὖ ὝἻὕ ὠἻ (ὃὕὀὕ, ὝὅὕὋὖ) ἶ ὝἻὕ  Ἧ Ὄ  

ὑὖ ὑὖ 

ὑὕὖὠἽἻὖὊὈ  (index)  ὃὕὀὕὑὖ  Ὕὂὕὀ Ἳ   

ὃὖἻ ὃὖὠὌ  ὝὅὕὋὖὉὖ  ἰὊ ὅὃὖὠὌ  

Ἳ ὁὖ (Loop)  

ἳ Ὅὗ  ἱ ὂὖ ὃὖὠὌ ἵ ὑὖ ὀὕ  ὅὖ ὄ   

ὃὖἻ  ὃὖὠὌ ἶ  ὃὖὠὌ ἵ Ὃὕ  ὅὖ ὄ 

ἶ  ὝἻὕ .  

ὑὖ  ὑὖ   

ἱ ὠὌ ἵ Ὃὕ (elsif) Ὀὕ ὋὠὈ  Ἧ ὀὑὠὁ [ὃὖἻ  ὃὖὠὌ, ὃὕὀὕ [ὑὕὖὠἽ] Ἳὕ  ἵ Ὃὕ  

ὅὖ ὄ   

ὑὖ  ὑὖ .  

ὈὕὋὕἻ  

  ὃὖἻ  ὃὖὠὌ «Ὀὕ ὋὠὈ  Ἧ ὀὑὠὁ [ὃὖἻ  ὃὖὠὌ, ὃὕὀὕ[ ὑὕὖὠἽ ἻὖὊὈ]] 

  ὑὕὖὠἽ ἻὖὊὈ  « ὑὕὖὠἽ ἻὖὊὈ +1  

  

ἳ ὂὖ ὝἽ Ὁ ὅ ὀ ὕὖ ὝἻὕ ὠἻ (D-RECOGNIZE) Ἰ  ὃὕὀὕὠὑ  Ἰ  ὂὕὄὖὉ ἻὖὠὉ  

ἳ ὍὗὀὕἻ ἶ ἻὖὋ . Ἧ  ὃὕὀὕὑὖ  ἻὖὋ ὟἻὕ ὠὑ ὂὕὄὖὉ ἻὖὉὕ  ἶ  

ὝἻὕ Ὅ ὅ ὀὕ  Ἧ  ἶ  ὂὖ ἻὖὋ . ἱ Ὄὕὑὖ  ὂ Ὅὖὑὖ ἻὖὋ . ἳ ὂὖ 

ὝἽὉ ὅ ὀ ὕὖ ὝἻὕ ὠἻὉὕὄ  ὃὕὀὕὑὖ  Ὕὂὕὀ Ἳ ὂὖ  ἳ Ὅ ὈὕὋὖ ὑὕὖὠἽ ἻὖὊὈ  

Ὀ  ὝὅὕὋὖὉὖ  Ὕὂὕὀ ἻὃὖὠὌὉὖ  ὂ ὟὅὕὠὂὉ ὃὖὠὌὠὉ   Ὕὂὕὀ ἻὖὋ . 

ἳ ὂὖὝἽ Ὁ ὅ ὀ ὕὖ ὝἻὕ ὠἻ ὅὖ ὄ  ὑὐὖ ὠὋ ὑὊὑὖ  Ὀὗὂ Ὅὠὂ  ὝἽὉ ὅ  

Ἳ ὁὖ  ὝἽ ἻὖὋ . Ἧ ὂ  Ἧὂ  ἳ Ὅὗ  ἱ ὂὖὠὉ Ἧὠὀ  ὑὖ ὀὂὕ ἵ  

ὅὕὖἽὗ Ἳὖ Ὃ . Ἧ ὅ  ἵ Ὃὕ  (ὃὖἻ ὃὖὠὌ Ἰ  ἶ ὃὖὠὌ ἵ Ὃὕ) Ἧ  ἳ Ὅὗ ὠὀ ἶ  

ὝἻὕ  Ἧ Ὄὕὑὖ  ἳ Ὅὗ ὠὀ  ὂ Ὅὖὑὖ . ὃὕὀὕὑὖ ἳ Ὅὗ  ὈὗὂὈὖ ὂὕ  

ἳ ὂὖὝἽ Ὁ ὅ ὀ ὝὂὕὖὠἻ ἵ ὂ ὃὖὠὌ ὝἽ Ὄ Ὗὑ  ἵ ὅὠὂ  ὂὗ Ὀὕὄὖ Ἳ 

Ὀὕ ὋὠὈ  Ἧ ὀὑὠὁὠὉ  ὅὕ ἻὖὋ . ὈὕὋὖὉὕὄ ὃὖἻ ὃὖὠὌ Ἧ ὀὑὠὁὉὖ Ὅ ἵ ὂ  

ὝἽ  ὑὕὖὠἽὠὉ  ὅὕ Ἳ Ὗὑ  ἵ  Ἳὕ . ὃὕὀὕὑὖ Ὅ ὃὖἻ Ὃὖ  (current 

symbol) Ἧ ὀὑὠὁὉὖ Ὅ ἵ ὂ Ἳὖὀ ὠἻ ὑὕὖὠἽὠὉ ὅὕἻ Ὗὑ  ἵ ὅὠὂ  Ἳὕ . 

ὑὖὠὍ  Ὀὕ ὋὠὈ  Ἧ ὀὑὠὁ  Ἳ ὀ  ὈὕὋὖὉὕὄ ὂ ὟὅὕὠὂὉ ὃὖὠὌὠὉ (current-state) 

ὅὖ Ἳ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ ; ὑὕὖὠἽ  ἻὖὊὈ  (index) ὃὕὀὕὑὖ  ὝἽ Ὄ 
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ἳ ὂ ὅ Ἳὖ Ὃ . Ὀὕ ὋὠὈ  Ἧ ὀὑὠὁ  Ἳ ὀ  Ἳὕ ὉὕἻ ἱ ὂὕ  ὝὅὕὋὖ ἵ  

ὟὅὕἻ ἱὉὌὕὂὕὠἻὉὕ  Ἧ  ἳ Ὅὗ ὠὀ  ὂ Ὅὖὑὖ Ἳὖ Ὃ . ὅὖ ὑ  ὅὀ  ὂὊ ὅ ὀ baaa! 

ἵ Ὃ ἳ Ὅὗ  ὟἻὕ ὠὑὉὕὄ ἰ  ὝὈὕὐὖ ὃὖὠὌ ὂὕὄὖὉ Ἳὖ ὟὈ  ὟὈ ὝἽὕ ὄ 

ὑὐὖ ὠὋ ὑὠὊὉὖ  ὃὖὠὋὟὑ ὋὠὌ  Ἳὕ Ἳὖ Ὃ (Jurafsky and Martin 2000: 37).  

 

ὅὀ  6: 

 

 

 

 b a a a !  

 

q0 q2 q3 q3 q1 q4 

 ὃὕὀὕὑὖ  Ὕὂὕὀ Ἳ ὠὂ  ὅὕὖὟἽὕὂὖ ὅὂ   ὝὅὕὋὖ q0 ἵ Ὃ ὃὖὠὌὉὖ  ἱ ἻὖὋ . 

ἳ Ὅὗ  ὃὕὀὕὑὖ  b-ἷ Ἳ ὝἻὕ ὀ  Ἧ  Ὀὕ ὋὠὈ  Ἧ ὀὑὠὁὉὖ  

ἳ Ὅὀ Ἳ ὂὖ  [q0,b] ὀ ὅ ὀ  Ὗὅὕ  q1 ὃὖὠὌ  Ὀὕ Ἳὖ Ὃ . Ἧ  ὅὖ ὄ  a-ἷ  

Ἳ ὝἻὕ  q2 ὃὖὠὌ  Ὀὕ Ἳὖ Ὃ . Ὀ ὝὋὕ  a Ἧὠὂ q3 ὃὖὠὌ  ὝἻὕ  

ὝἽ Ἳὖ Ὃ . Ὃὕὑ  a Ἧὠὂ q3 ὃὖὠὌὉὖ  ὑὖ ὑὖ Ἳὖ Ὃ . Ἧ  Ἧ  !  ἵ ὅὠὂ  

Ἳ ὝἻὕ  q4 ὃὖὠὌ  ὝἽ Ἳὖ Ὃ . Ὗὑ  ἳ Ὅὗ  ἱ Ὄὕὂ ἻὕὊὁ ὂὕ Ἳ ὁὖὉὖ  

Ὕὂὕὀ Ἳ ὂὖ  ὑ ἳ Ὅὗ  ἱ ὂὖ (end of input) ἵ Ὃ ὃὖὅ ὂὠὄ ὂ  ὂὀὠὑὉὕἻ 

ὂὖὉὕ Ἳ ὅ  ὝὅὕὋὖ q4 ὃὖὠὌὉὖ  ὃὖ . q4 ἵ Ὃ ὃὖὠὌ ἶ  ὃὖὠὌ ἵὄὟὑ 

ὝὅὕὋὖὉὕὄ  baaa! ἵ Ὃ ὟἻὕ ὠὑὠὉ ἰ ὝὈὕὐὖὉὖ  ἳ Ὅ Ἰ  ὑὕ ἻὖὉὈὕἻ 

ἶ ὝἻὕ ὀ . 

 2.4.2.2. ὠὋὉὕὄ ὝὈὕὐὖἻ  (Formal Languages) (Jurafsky and Martin 2000: 38-39) 

ὅὖ ὑ  ὑὠὊὅὀ ὠὂ ἰ  ὝὈὕὐὖὠὉ ἰ  ὂὕὄὖὉ ἻὖὉὕἻ  ὅὉ ὅ ὂὌὕ . 

ἱὂ  ὃὕ  ὂὕὄὖὉ Ἳὖ q0 ὃὖὠὌὉὖ  Ὕὂὕὀ Ἳὖ ὑὖ ἻὠὍ  ὂὕ  ὂὖὉ ὃὖὠὌἻὠὍ Ἧὠὀ  

Ἰ Ὕὑὕ  ὑὖ  ἳ Ὅ Ὃὖ ἻὠὍ Ἧ Ἵὖ ὑὂὕἻ  ὝἻὕ Ὅ Ὗὑ. ὂὕὄὖὉ Ἳὖ ἱ ὂὖ 

ὃὖὠὌὠὉ Ἧὠὀὂ  ὃὖ . ὃὖὠὌ 3-ἱ  ὂὕὄὖὉ Ἳὖ a !  ἵ ὅὠὂ Ἧ Ἵὖ ὃὖὠὌ 4-  

ὝἽ ὑὠὂὟὉὕ Ἧ Ὄ  a-ἷ Ἧ Ἵὖ  ὑὖ  ὃὖὠὌ 3-  ὂὖ ὑὠὂ ὝὂὕὖὝὂ Ἳ Ὗὑ . 

ὟἻὕ ὠὑ ὠὋὉὕὄ ὝὑὍὖ ὅὕ ὀὕ  Ἳ ὅὖ Ἳ ὅ ὀ ἰ ὝὈὕὐὖ Ἳὕὄ ὟἻὕ ὠὑὉὕἻ 

ἱ ὅ  ὑὠὊ, ὂ Ὗὅὕ  ὝὅὕὋὖ ἵ ὑὕ  ἱ ὂ ὂὗ Ὀὕὄ ὠὂ  ὝἽ ἻὖὋ  ἵ 
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ἰ ὝὈὕὐὖὉὖ  ἵ ὂ ὟἻὕ ὠὑὠὉ ἰ Ἳὖ Ὃ  ἵ ὅ  Ὃὖ Ἳὑὄ ὂὖ  ὝἻὕὍ 

Ὗὑ Ὁὂὖ ὠὌ. 

 Ἰ  ὠὋὉὕὄ ὝὈὕὐὖὉὖ  ἵ Ὄὕ Ὀ  Ἧὂ ὕὖὉ ὟἻὕ ὠὑἻὠὍ Ὀ  ἰ Ἳ  

ὝἽ  Ὀ  ὝὂὕὖὝἻὕ  Ὀὕὂὖὕὖὂὕ  ὠὋὉὕὄ ὝὈὕὐὖὉὖ  ὑὖὍ ἻὈὕἻ ὝἽὉ ὅ . 

Ἰ  ὠὋὉὕὄ ὝὈὕὐὖ ἵ ὅ  ὟἻὕ ὠὑἻὍὖ  Ἰ  Ἳὁ  ἰ ; Ἰ Ὕὑὕ  ὟἻὕ ὠὑἻ  

ἯἻὊὑὕὖὠἽ ἵ  ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ Ἰ   Ὃὖ  Ἳὁ ὂὖ  ὑ  

Ὃὖ ἻὍὕ  ἰὄ . ἰ ὝὈὕὐὖὉὖ  ἯἻὊ ὑὕὖὠἽ ἵ  S ={ a,b,!} ἵ Ὃ Ἳὁ  ἰ .  

m ἵ Ὃ Ὀὕὂὖὕὖ ὂὊ ὅ ὠἻὉὖ   ὃὕ  L(m) ἵ ὅὠὂ m ἵ ὅὂὕ  ὅ ὅὕ Ἳ  ὝἽ Ὁ ὅ ὀ 

ὠὋὉὕὄ ὝὈὕὐὖ ἵ  Ὕὅὕ ὅὀ ὅὉ ὅ ὂὌὕ . ἵὄὟὑ ὃὕ  ὄ ὅὕ ὂ ἰ  

ὝὈὕὐὖ ὂὕὄὖὉ ἻὖὉὕ  ὑὖὍ Ἳ ὅ ὀ ὠὋὉὕὄ ὝὈὕὐὖὠὉ ὅὖ  ὑ Ὀὕ   ἻὁὈὕἻ  

ὝἻὕ ὍὌὕ .  

  L(m) = {baa!, baaa!, baaaa!, baaaaa!,...}  

Ἰ  ὀ ὅ ὀ ὑ ὑὖ  ὋὖὌὕἻ Ἳὁ ὠὂ ὝὑὍὖὉὖὀὌὕ  ἵ ὅ ὂὕ  Ἰ  ὝὈὕὐὖὠὉ ὑὖὍ Ἳ 

ὂὕὄὖὉ ἻὖὉὖ  ὅὉ ὅὕὀὕ . ὠὋὉὕὄ ὝὈὕὐὖἻ  Ὀ Ἳ  Ὗὅ  ἱὉ ὠἻ ὝὈὕὐὖἻ  (natural 

language) Ἧ Ὄ. ὠὋὉὕὄ ὝὈὕὐὖ ἵ ὂ ὑὠἻὉὖ  ἳ ὠὈὉὕὄ ὝὈὕὐὖὉὖ  Ἰ ὠὈ 

ὝἻὕ ὍὕὈ ἻὌὕ (ἵ Ἳὕ ὀὕἻ Ἰ  ὠὋὉὕὄ ὝὈὕὐὖὠὉ Ἰ  ὟἽὕὀὕ ἱὉ ὂὖὊ ὂὖ  

Ὗὑ ὅ ὀ ὃὖὠὌἻὠὍ Ὀὕὂὖὕὖ ὅ ὂ  ὅὉ ὅ ὂ ἱὉ ). ἱ ὅὖ  ὃὕ  ὠὋὉὕὄ 

ὝὈὕὐὖὠὉ Ἰ ὉὄὖὉ, ἳ ὅὄὖὉ, ὝὂὕὀὕὖὉ  Ὗὅὕ Ὃ ἱὉ ὠἻ ὝὈὕὐὖὉὖ  ὅ ὂὖἻὠὍ 

Ὀὕὂὖὕὖ ὅ ὂ ὅὉ ὅ Ἳὖ ὟὋὕ . ἰ Ἳ ὠὋ ἱὌ Ἳὁ (generative grammar) ἵ Ὃ 

ἻὠὌ ὝἽὕ  Ἰ  ὠὋὉὕὄ ὝὈὕὐὖὉὖ  ἱὌ Ἳὁὠὂ  Ὃὖὅὖ Ὀὕ  

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ : ἵ Ὄὕ ἱὉὌ Ὁ ὟἻὕ ὠὑἻὠὍ ἰ Ἳὖ Ἰ  ὝὈὕὐὖὠὉ ὑὖὍἻ Ἰ  

ὂὕὄὖὉ ἻὖὉὕἻ  ὅὉ ὅ ὑ  ἱ ὂ ἻὠὌ  ὝἽὕ  ὌὈὕ .  

2.4.2.3 Ὀ ὝὋὕ ἵ Ἳὕ 

ὄ  ὋὖὉ ἵ Ἳὕ ἻὍὖ  ὠὋὉὕὄ ἯἻὊὑὕὖὠἽ/Ὕὃ Ἳὁ  

ἵ ἻὍὕ  ἰὄ . ἰὄὕ  ὝἽὕ ἻὍὕ  ἰὄ ἳὉ ὃὖὠὌὉὖ  ἱὠὂ ἯὈ ὅ ὂὌὕ . 

ἱ ὑὐὖὉὖ  ὃὕ  ὝἽὕὟἽ ὠἻὠὉ  ὅ ὋὖὉ ἳὠὈἻὠὍ Ὀὕὂὖὕὖ ὅ ὂὖὉ ὃὖὠὌ 

ὂὕὄὖὉ ἻὖἻὠὍ ἵ ὂὌὕ . Ἧ ὈὕὂὖὕὖὉὕὄ ὠὋὉὕὄ ὝὈὕὐὖ ὅ ὠὅἽὕ,  ὅὕ, 

Ἰ ὅὕ  ὅ  ὠὅἽὕ Ὗὅὕ Ὃ Ὕὂὕὀ ἻὍὕ  ἰὄ ὂὈὖ  ὠὁ  Ἳὁ ὠὂ (subset) 

Ὀὕὂὖὕὖ ὅ .  
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ὅὀ  7: 

 

q0 q1 q2 

 

Ἰ  

ἱὊ  

 

ὃὕ  

ἷ  

ἰ  

ἶ  

ἵ  

Ἰ ὅ  

ὅ  

ὅὂὖὝὄὕ 

ὅ  

ὅὂὖὃὕ 

ὅὂὖὠὄ 

ὅὂὖὄὕ 

ὅὂὖὟὄ 

ὅὂὖὝὄ 

ὅ Ὕὂὕ ὅ 

 

ἱ ὅ  

ὅ  

ὃὕ ὅ 

ἷ ὅ  

Ἧ ὅ  

ἵ ὅ  

ἵ ὅ  

Ὕὂὕ  

 

 

                                      

ἱ ὅ  

ὅ  

ὃὕ ὅ 

ἷ ὅ             

Ἧ ὅ  

ἵ ὅ  

ἵ ὅ  

Ὕὂὕ  

 Ἰ  

ἱὊ  

 

ὃὕ  

ἷ  

ἰ  

ἶ  

ἵ  

Ἰ ὅ  
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ὅὀ  8: 

Ἰ /

Ἰ  

ἱὊ  

 

ὃὕ  

ἷ  

ἰ  

ἶ  

ἵ  

Ἰ ὅ  

ὅ  

ὅὂὖὝὄὕ 

ὅ  

ὅὂὖὃὕ 

ὅὂὖὠὄ 

ὅὂὖὄὕ 

ὅὂὖὟὄ 

ὅὂὖὝὄ 

ὅ Ὕὂὕ ὅ 

 

ἱ ὅ  

ὅ  

ὃὕ ὅ 

ἷ ὅ  

Ἧ ὅ  

ἵ ὅ  

ἵ ὅ  

Ὕὂὕ  

 Ἰ /Ἰ  

ἱὊ  

 

ὃὕ  

ἷ  

ἰ  

ἶ  

ἵ  

Ἰ ὅ  

ὅ  

ὅὂὖὝὄὕ 

ὅ  

ὅὂὖὃὕ 

ὅὂὖὠὄ 

ὅὂὖὄὕ 

ὅὂὖὟὄ 

ὅὂὖὝὄ 

ὅ Ὕὂὕ ὅ 

 

ἱ ὅ  

ὅ  

ὃὕ ὅ 

ἷ ὅ  

Ἧ ὅ  

ἵ ὅ  

ἵ ὅ  

Ὕὂὕ  

            

       

 

         

 

           

 

 

 

q0 q1 q2 
q4 q5 q6 q7 

q3 

 

ἱ ὅ  

ὅ  

ὃὕ ὅ 

ἷ ὅ  

Ἧ ὅ  

ἵ ὅ  

ἵ ὅ  

Ὕὂὕ  

 

Ἰ /Ἰ  

ἱὊ  

 

ὃὕ  

ἷ  

ἰ  

ἶ  

ἵ  

Ἰ ὅ  

 

ὠὅἽὕ 

ὅὕ 

ὠὅἽὕ 

ἱ ὅ  

ὅ  

ὃὕ ὅ 

ἷ ὅ  

Ἧ ὅ  

ἵ ὅ  

ἵ ὅ  

Ὕὂὕ  

 

Ἰ /Ἰ  

ἱὊ  

 

ὃὕ  

ἷ  

ἰ  

ἶ  

ἵ  

Ἰ ὅ  

 

ὃὕ  ὅὕὉὖ  Ὗὑ ὅ ὀ (, ἰὉὖὊ, Ὗὅὕ Ὃ) ἵ ὁὖ ὠἻἻ  ἱὌ Ἳὁ ὂὖ  ὟὈ  

ἽὖὌ ὝἽὕ ἻὠὍ  ὟἽ Ἳ Ὗὑ  ὑ .  
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2.4.2.4 . ἳ ὂὖ ὝἽ Ὁ ὅὀὕὂ ὃὖὠὌ  ὂὕὄὖὉ ἻὖἻ  (Non-determinisitic Finite State 

Automatas (NFSAs)) 

  ὃὕ   ὅὕ ὂ ἳ ὂὖ ὝἽ Ὁ ὅ ὀ ὃὖὠὌ  ὂὕὄὖὉ Ἳὖ ἳ ὂὖ 

ὝἽ Ὁ ὅὀὕὂ ὂὕὄὖὉ Ἳὖ  ἳ Ὅ Ὗὑ ὅὕ  ἵ ὄὝὑ Ὃὕ  ὂ  ὑὠἻ  ὂὕὄὖὉ ἻὖὉὖ  

Ἳ ὁὖ (node) ὃὖὠὌ 2-ἱ  ὂ ὟὅὕὠὂὉ  ὂὕὄὖὉ ἻὖὉὖ  Ἳ ὁὖὃὖὠὌ 3- ἱ  ἳ Ὅ 

(Jurafsky and Martin 2000: 41).  

b     a      a       a           ! 

 

 

q0 q1 q2 q3 
q4 

ὅὀ  10 

 ὃὕ  2-ἰ  ὃὖὠὌὠὉ Ἧὠὀ  Ἰ  a  ἷ  ὅὕὂ  ὃὖὠὌ 2-ἱ  ἱ Ἳ Ὗὑ Ὀὕ 

Ἧ Ὄ  3-ἰ  ὃὖὠὌ  ὝἽ Ὄ Ὗὑ Ὀὕ ἵ  ὝὂὕὖὉὑὖ ὠὌ. ἱ ὈὕὂὖὕὖὉὕὄ 

ὃὖ ἽὉὖ Ἳ ὅὀ Ὗὑ Ὁ ὠὋἻ  ἳ Ὅ ὂὕὄὖὉ ἻὖἻ ἳ ὂὖ ὝἽ Ὁ ὅὀὕὂ ὃὖὠὌ  

ὂὕὄὖὉ Ἳὖ (Non- determinisitic Finite State Automate (NFSA)) ἵ  Ἧὠὐ Ἳ ὅ .  

              Ὃὖ  ἱ Ὄὕὂ ὑὖ ἻὍὕ  ἰὄ e Ὀὕ ὋὠὈ  (e-transition) ἵ  

Ἧὠὐ Ἳὅ Ἳὖ Ὃ Ὗὑ  Ἰ  Ὕὅὕ  ὑὠἻ ἳ ὂὖὝἽ Ὁ ὅὀὕὂ ὂ ὠὈ  ἱ ἻὖὋ . 

ὅὖ ὑ  ὅὀὂὖ Ὅ ὂὕὄὖὉ Ἳὖ  ὅὕ ὂ ἯὟὂ ὝὈὕὐὖὠὉ ἱ ὂὖὉὕὄ Ἰ ὋὕἻὟὑὕ 

ὃὈ  ὂὌὕὑὂὕὄ Ἰ ὋὕἻὟὑὕ ὑὖὍ ἻὖὋ; ἰὄὕ  ἱ  Ἧὠὂ e-Ὀὕ ὋὠὈ  Ὄ 

ὝἽ ἻὖὋ  (Jurafsky and Martin 2000: 41). 
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        b     a              a           ! 

    

          e   

q0 q1 
q2 q3 q4 

ὅὀ  10 

 ἱ ὂ  ὂὖὉὑὖὠὌ ὅὖ ὑ Ὀὕ  Ὕὅὕ  ὝἻὕ ὍὌὕ : ὃὕ  ὃὖὠὌ 3-ἱ  ἱ ὂὕ  ὃὕ  

ἳ Ὅὗ ὠὀ  ὅὕ ἻὕὈὕ  Ἧ Ὄ  ὃὈ  ἳ Ὅὗ   ὠὀ ὟὄὋὕὈ  ὃὖὠὌ 2-  

ὝἽ Ὄ Ἧ Ὀὂὖ ἳ .  

2.4.2.5. ἳ ὂὖὝἽ Ὁ ὅὀὕὂ ὃὖὠὌ  ὂὕὄὖὉ ἻὖὠὉ  ὟἻὕ ὠὑὠὉ ἶ Ἳ ὅὉ ὅ ὂ  

(using an NFSA to accept strings)  

  ὃὕ  ἳ ὂὖὝἽ Ὁ ὅὀὕὂ ὃὖὠὌ  ὂὕὄὖὉ ἻὖὠὉ  ὅὉ ὅ ὂὖ Ἰ  ὟἻὕ ὠὑ 

ἰ  ὝὈὕὐὖὉὕ Ἧ Ὄὑὕ ἵ ὅὠὂ Ἳ ὝἻὕ Ὅ, ὃὕ  ὂὑὋὕὄ ὑὖ ὠὌ  ὅὉ ὅ ὂὖ 

ὅὖ ὄ  ἶ  Ὗὅὕ  ὑὖ ὑὖὀ Ὗὑ . Ἰ  ἱὀ ὂὖ  Ἰ Ὃὖ ὟὈ  Ὕὂὕὖ ὝἽ Ὁ 

Ἵ ὂ ὅ  ἱ ὅὂὕ, ὃὕ  ὂὑὋὕὄὠὂ Ὗὂ Ὕὂ Ἳ ἱὉ . ἱ ὂ ἳ ὂὖ ὝἽ Ὁ ὅὀὕὂ 

ὃὖὠὌ  ὂὕὄὖὉ Ἳὖ ὈὕὂὖὕὖἻὍὖ  Ἵὖ Ἳ ἻὠὍ ὃὕ  Ἳὁὖὄὖ Ὀὕὂὖὕὖ ἳ ὑὕ ὠἻὉὖ  

ἵ Ὄὕ  ὂὖ ὅ  ὂὖ ὅ Ὗὃὕὖὀ . ἱ ὂ  Ἵὖ Ἳ   ὃὖὠὌὝὅ  ὂὗ Ἳ  

ἱ Ἳὖ Ὃὄ (Jurafsky and Martin 2000: 42):  

1. Ἳὕ  (backup): ἵ Ὕὅὕ Ὕὂ Ὄὕ  Ὕὂὕὖ ἱὀ ὂὖ  (choice point) ὑ Ἳὖ ὟὋὕὟὈὕ ὃ  

ἳ Ὅὗ  ἵ Ἳὖ Ἳὖ ὟὋὕ  ἵ ὂ ὃὖὠὌὉὖ  ὂὕὄὖὉ Ἳὖ ὃὖ ἻὖὋ  ἵ ὅὠὂ  Ὃὖ Ἳ Ἰ  

ἯὠὀὉὕὍ  ἱὀ ἱὉ . ὅὖὄ  ὃὕ  Ὕὂὕὖ ὝἽ ὂ  ὂὑὋὕὄ ὑὐὖ ἵ  ὕὖ  

ὝἻὕ ὀὕ  ὃὕ  ὂὖ ὅὖ ὑ  Ὗὑ  Ἰ  ὅὕὠὂὠὉ ἵ Ἳ ἱὉ .  

2. Ὗὄὕ Ἳὖ  ὅὕ ὂ  (look ahead): ὃὕ  ἳ Ὅὗ  Ὗὄὕ Ἳὖ  ὅὕ  ἵ ὂ  

ὅὕὠὂὠὉ ἵ ὅ  ἵ ὅὠὂ  ὂὗ Ὀὕὄὖ Ἳ ἳὂὑὖὠὉ ὃὕὀὌὕ .  

3. ἱὠὁ Ὗὅὕ (parallelism):  ἵ Ὕὅὕ Ὕὂ Ὄὕ  ὃὕ  Ὕὂὕὖ ἱὀ ὂὖ  (choice point) 

ὑ Ἳὖ ὟὋὕὟὈὕ ὃὕ  ἱὠὁὉὕἻ ἱ ἻὖὋ Ἰ Ὕὑὕ  Ὀὕ  ὅὕὠὂ  ὅὕ ἻὌὕ . 

Ἳὗ ὑὑ  ἰ  ὝὈὕὐὖ Ἳὕὄ ἳ ὂὖὝἽ Ὁ ὅὀὕὂ Ὀὕ ὋὠὈ  Ἧ ὀὑὠὁ (Jurafsky and 

Martin 2000: 43). 

 ἰὉ ὅὀὕὂ Ὀὕ  ὑὖ ὅ Ὗὂ Ἳ ὃὕ ἵ Ὗὅὕ ὂὖ ὅ ἱὉ  ἵ ὅὠὂ 

ἯὋὖ ὝἻὕ ἱ ὂὖ ὠὄὠὉ  ὝἻὕ ὝἽ  ὑὖ ὅ Ὗὂ ἻὠὍ ὈἻὖ Ἵὖ ὀ 



66 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

ὃὕ ὝἽ ὉὟὑ  ἵ ὅὠὂ Ἳὕ  Ἧ ὠὋ ὅὕὖ ὠὊ Ἳὖ Ὃ. ἱὂ  ἱὊ  

ἻὖὉ Ὃὖ Ἳ ἱ ἻὖὋ : Ἰ Ὕὑὕ ὑὖ ὅ Ὗὂ ὍὖὉὖὀ Ἳ  ἳὕὖὉ ἵ Ὄὕ 

Ὀὕ ἻὠὍ ὃὕ ὃὖὠὄ ὊὟὑ  Ὀ  ὃὕ  ὂὖ ὅ ὑὊ ἱὉ ὑὂ ἻὕἻ Ἰ Ὕὑὕ 

Ὀὕ  ὅ Ὃὖ Ὗὅὕ Ὀὕὄ ὂἻὑ ἻὠὍ ὃὕ ὟἽἻὕὖ ὠὑ ἻὟὑ . Ἳὕ  

ὑὐὖ ὠὋὉὕὄ Ἧὂ  ὝἽὉὌὕ Ἳ Ὗὄ Ὃ ὂὖ (ἳ Ὅὗ ὂὗ Ὗὅὕὑὂ ἻὕὊὁ ὂὕὟὌὕ 

ὑὖὂὖ ὅ Ὁὕὄ  ὃὖὠὌὈὕ Ὃ Ἳ ἱ ὌὕὂὂὖὄὕὟὌὕ) Ὗὄ Ὃ ὠὂ ὟὈ ὝἻὕ Ὅ ἱὉὌὕὂ 

Ἰ  ὍὖὉὖὀ ὠὂ Ἧὠὀ  Ὗὅὕ Ἧ  ὠὂὉ ὑὖ ὅ Ὗὂ ὍὖὉὖὀ ὂὖ 

ὂὖ Ἳὖ Ὃ.  ἱ ὂ Ἳ ἽὕὉὠὌ ἳ ὂὖὝἽ Ὁ ὅὀὕὂ ὝὂὕὖὝἻὕὑὕ  (non-

diterministic recognizer) ὅὖὊὟὉὕἻὖ ὠἻὉὖ ὃὕ Ἰ Ὕὑὕ ὑὖ ὅὟὂ ὍὖὉὖὀ ὂὖ 

ἱὊ  ὑὖὒὉ ἻὠὍ ὃὕ ὃὖὠὄὑὖ ὝἻὕ ὍὟὑ: ὃὕ ὝἽὌ ἱὉ  ἱὉ ὂὖὊ ὂὖ 

ὃὖὠὌ Ἧ Ὄ  Ἳ   Ὀ  ὃὕὀὕὑὖ Ὀὗ Ἧὂ  Ὕὂὕὀ ὠὀὉ ἱ ὅὖὀ. Ἳ  Ὀ  

ἱ ὅὖὀ ἱὑ Ὃὖ ἱὠὁ ὠὅ ὃὕ Ὕὂὕὖ ὝἻὕ ὑὐὖ ὠὋὉὖ Ὗὂὀ-ὃὖὠὌ ἵ  

Ἧὠὐ Ἳὖ ὟὋὕ. ὐ ὅ ὠὂ ὂὑὖ ὅὂ ἻὕἻ, ὃὕ ὂὕὄὖὉ ἻὖὉὖ ὃὖὠὌὠὉ Ἳ  (node) 

Ἧ Ὄ  ἱὉ ὂὖὊ-ὃὖὠὌ (machine state) ἵ  Ὃὖ ὅὖ Ἳὖ ὟὋὕ. ἱ ὂ Ἧ ὠὋ 

Ἧ ὅὠὀὉὖὌὕὄ Ὕὂὕὖ ὝἻὕ ὠἻ ὑὐὖ ὠὋὑὠὊὠὑ ὅὖ ὑ ὑ 

ἯὋὖ Ἳ ὅ Ἳὖ Ὃ (Jurafsky and Martin 2000: 44) 

ὑὐὖ ὠὋὑὠὊ  1 

ὝἽὉ ὅὕ ἳ ὂὖὝἽ Ὁ ὅὀὕὂ Ὕὂὕὖ ὝἻὕὠἻ (ὃὕὀὕ, ἱὉ ὂὖὊ) ὂὖ ἻὖὋ 

ἶ ὝἻὕ Ἧ Ὄ  ὃὖὊὕἻὕὖ 

ὃὖἻ ἽὖὃὖὊ  «{(ἱὉ ὂὖὊ ὂὖ ὝὂὕὀἻ ὃὖὠὌ, ὃὕὀὕὑὖ Ὕὂὕὀ Ἳ)}  

ὂ ὟὅὕὠὂὉ-Ὗὂὀ-ὃὖὠὌ«Ἧ ὂ (ὃὖἻ ἽὖὃὖὊ) 

 Ἳ ὁὖ 

 ἶ ὝἻὕ-ὃὖὠὌ ἵ Ὃὕ? (ὂ ὟὅὕὠὂὉ-Ὗὂὀ-ὃὖὠὌ) ὂὖ ἻὖὋ ἳ ὠὈ 

 ὅὖ ὄ   

 ὂὖ ἻὖὋ ἶ ὝἻὕ  

 ἱ Ὄὕὑὖ 

 ὃὖἻ ἽὖὃὖὊ« ὃὖἻ ἽὖὃὖὊ Ç ἳ ὑὕ - ὂὖὉ-ὃὖὠὌἻ  (ὂ ὟὅὕὠὂὉ-Ὗὂὀ-ὃὖὠὌ) 

 ὃὖἻ ἽὖὃὖὊ Ἳὕ  ἵ Ὃὕ ὅὖ ὄ 

 ὂὖ ἻὖὋ ὃὖὊὕἻὕὖ 
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 ἱ Ὄὕὑὖ  

 ὂ ὟὅὕὠὂὉ-Ὗὂὀ- ὃὖὠὌ« Ἧ ὂ (ὃὖἻ ἽὖὃὖὊ) 

 ἱ ὂὖ 

ὝἽὉ ὅὕ ἳ ὑὕ - ὂὖὉ-ὃὖὠὌἻ (ὂ ὟὅὕὠὂὉ-ὃὖὠὌ) ὂὖ ἻὖὋ Ὗὂὀ ὃὖὠὌἻὍὖ 

Ἳὁ    

ὂ ὟὅὕὠὂὉ-Ἳ  « ὂ ὟὅὕὠὂὉ Ὗὂὀ-ὃὖὠὌ ἱ ἻὖὋ Ἳ ὁὖ 

ἯἻὊὑὕὖὠἽ « ὂ ὟὅὕὠὂὉ Ὗὂὀ-ὃὖὠὌ ἵὂὖ ὅὕ ἻὖὋ ὃὕὀὕὑὖ Ὀὗ ὍὖὉὖὀ 

 ὂὖ ἻὖὋ ὅὖ ὑ Ὀὕ Ὀὕ  Ἧ ὀὑὠὁἻὍὖ  Ἰ  ὅ Ὁ Ὗὂὀ 

 ὃὖὠὌἻ:  

 (Ὀὕ -Ἧ ὀὑὠὁ [ὂ ὟὅὕὠὂὉ-Ἳ ,e] ἯἻὊὑὕὖὠἽ) 

 Ç 

 Ὀὕ -Ἧ ὀὑὠὄ[ὂ ὟὅὕὠὂὉ-Ἳ , ὃὕὀὕ[ἯἻὊὑὕὖὠἽ]] , ἯἻὊὑὕὖὠἽ +1) 

ὝἽὉ ὅὕ ἶ ὃὖὠὌ ? (Ὗὂὀ-ὃὖὠὌ) ὂὖ ἻὖὋ  ἳ ὠὈ Ἧ Ὄ  Ὕὅὕ                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

 ὂ ὟὅὕὠὂὉ-Ἳ  « Ὗὂὀ ὃὖὠὌ ἱ ἻὖὋ Ἳ  

ἯἻὊὑὕὖὠἽ « Ὗὂὀ-ὃὖὠὌ ἵὂὖ ὅὕ ἻὖὋ ὃὕὀὕὑὖ Ὀὗ ὍὖὉὖὀ 

 ἯἻὊὑὕὖὠἽ ὃὕὀὕὑὖ ἱ ὂὖὉὖ  Ὀ  ὂ ὟὅὕὠὂὉ-Ἳ  ἱὉ ὂὖὊ ὂὖ 

 ἶ ὝἻὕ ὃὖὠὌ ἵ Ὃὕ 

ὅὖ ὄ 

 ὂὖ ἻὖὋ ἳ ὠὈ 

ἱ Ὄὕὑὖ  

 ὂὖ ἻὖὋ Ὕὅὕ 

 ἱ ὂ ὑὐὖ ὠὋὑὠὊὑὖ (algorithm) ἻὖὉ ὅ ὂὖὠὉ ὑὖὍ  ὄ  Ἧὠὂ 

ἴ ὑὖ  ὃὖὠὌὈὕὋ Ἧ ὀὑὠὁὉὖ (transition table) ἱὊ  Ὀὕ Ὃ ἻὠὍ 

Ἳὑὄὖ ἻὟὑ . ὂὌὕὑ, ὝὑὍὖὑ e ὃὖὠὌὈὕ ὋἻ   ἳ Ὅ Ἳ ἻὠὍ (nodes) 

ἳ ὅ ὂ  ὝἽ ὑὂ ἻὕἻ, ὃὕ ὃὖὠὌὈὕ Ὃ Ἧ ὀὑὠὁὉὖ ὂὖὉ e-ὝἽ  

ὑὕὖὠἽὠὉ (e-column) ὟἽ Ἳὖ ὟὋὕ.  Ἳ  e-ὃὖὠὌὈὕ Ὃ (e-transition) ἱ ὂὕ 

Ἳ ὑὖ  Ἳὖὠὀ ὑὕὖὠἽ (row)  e-ὝἽ  ὑὕὖὠἽὉὖ ἱὌ  Ἳ ὠὑ  ὅ Ὁ 

ἱ ἻὖὟὋὕ.  ἱὊ ὀὕὑ ὟἽ , ἸὟὊ ἳ Ὅὗ  Ὃὖ  (input symbol) Ὗὑ  

Ἳ Ἳ  ὅ Ἳ ὃὖὠὌὈὕ Ὃ Ἳ (multiple transitions) Ὗὑ  ὑὖὍ Ἳ 
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ὂὊὟὑ . ὃὕ Ἰ Ὕὑὕ Ἵὖ ὋὠὋ (cell) Ἰ  ὂὄὖ Ἳ ὑὖ  ὅὂὖὌὕἻ ἱὌ  

Ἳ ἻὍὖ (destination node) ὅ ὉὠὌ ὝἻὕ Ὀὕ ὝἽ Ἳὖ ὟὋὕ. ὅὖ ὑ  

Ἧ ὀὑὠὁ ὅὀ  9-ἱ  ἳ Ὅ ἱὉ ὂὖὊ ὂὖ ὃὖὠὌὈὕ Ὃ Ἧ ὀὑὠὁὠὉ  Ἳὕ Ἳὖ Ὃ. 

Ἧὂ  e-ὃὖὠὌὈὕ Ὃ Ἳ ἱ Ὄὕὂὖ ὠἻὉὖ, ἱὉ ὂὖὊ-ὃὖὠὌ q2 ἱ  ἳ Ὅὗ  a ἰὄ  

q2 ὟἻὕ q3 ὟἻὕ ὂὖ ὅ ὝἻὕ ὝἽὑὠὂ Ἧ  Ἳὕ .  

 ὑὐὖ ὠὋὑὠὊ  1 Ἰ  ἳ Ὅὗ  ὟἻὕ ὠὑὠὉ  ὕὖ ὝἻὕ Ὅ ἳ ὂὖὝἽ Ὁ ὅὀὕὂ 

ὃὖὠὌ ὂὕὄὖὉ ἻὖὠὉ  ὅὉ ὅ ὑὂ Ἳὕὄ ὑὐὖ ὠὋὑὠὊὠὑ  Ἳὕ Ἳὖ Ὃ . 

ἳ ὂὖὝἽ Ὁ ὅὀὕὂ ὝὂὕὖὝἻὕ ὠἻ ἵ Ὃ ὝἽὉ ὅὕ  ὝἽὉὌὕ Ἳ ὃὀ ὠὂὉὖ Ὗὅὕ 

ἳ ὑὕ Ἳ ὅ ὀ ἵ Ὄὕ ὂ ὟὅὕὠὂὉ ἰὉ ὅὀὕὂ ὑὖ ὅ Ὗὂ ἻὠὍ  Ὕὂὕὀ  

Ἳ Ἳὕὁὖ Ἳ ὈὕὋὖ ὃὖἻ ἽὖὃὖὊὠὌ (variable agenda) ὅὉ ὅ Ἳὖ. Ἰ Ὕὑὕ 

ὑὖ ὅ Ὗὂ (Ὗὂὀ ὃὖὠὌ) ἱὉ ὂὖὊ ὂὖ Ἳ ὁὖὠὉ  (ὃὖὠὌ) ὃὕὀὕὑὖ Ὀὗ 

ἱ ὅὖὀ ὠὂ ὝἻὕ  ὅ ὉὌὕ.  ὈὕὋὖ ὂ ὟὅὕὠὂὉ-Ὗὂὀ-ὃὖὠὌ ὂ Ὗὅὕ 

ἰὉ ὅ ὀ ἻὖὠὍ ὑὖ ὅ Ὗὂ ὠὑ ἳ ὅ ὂ ὝἽ Ἳὖ Ὃ.  

 ἳ ὂὖὝἽ Ὁ ὅὀὕὂ ὝὂὕὖὝἻὕ ὠἻ, Ἰ  Ὕὂὕὀ Ἳ Ὗὂὀ-ὃὖὠὌὠὉ ἳ ὑὕ Ἳὖ  

ὃὖἻ ἽὖὃὖὊ  (agenda) Ἧὠὂ ὠὑ  Ὕὂὕὀ Ἳὖ Ὃ . ἱ ὑὠὊ ὃὕ  ὃὖἻ ἽὖὃὖὊ  

Ὗὂὀ-ὃὖὠὌἻ  ἵ ὂ Ἰ Ἳὖ  ὠὑ Ἳ ὅ Ὅ  ἵ  Ὃὖὅὖὀὑὖ ὠὌ. ἱ ὂ  Ὗὂὀ-

ὃὖὠὌ, (search-state) ἵ ὂὖὊ ὂὖ  Ὕὂὕὀ Ἳ ἵ ὂὖὊ-ὃὖὠὌὠὉ  (machine-state) ὃὕὀὕὑὖ  

Ὕὂὕὀ Ἳ ὂὖ Ἳὕὄ  (pointer) ὝἻὕ . Ἧ ὂ  (NEXT) ἵ Ὃ ὝἽὉ ὅὕ  

ὃὖἻ ἽὖὃὖὊ  Ἰ  ἳ ὅ ὠὉ (item) Ὀὗ Ὕὀ Ἳ Ἧὠὂ ὈὕὋὖ ὂ ἻὕὌ-Ὗὂὀ-

ὃὖὠὌ  (variable current-search-state) Ἰ Ἳ  Ἧὠὐ Ἳ ὅ. 

 ἳ ὂὖὝἽ Ὁὅ ὀ Ὕὂὕὖ ὝἻὕὠἻὠὉ (D-RECOGNIZE) Ὕὅὕ ὂὑὠὊ ἻὖὉ 

Ἳ ὁὖὉὖ ὂ  ὝἽὉ ὅὕ ὃὕὀὕὑὖ  Ὕὅὕ Ὅὀ Ἳ Ὕὑ ὋὖἻὊὈὕἻ 

Ὕὂὕὖ ὝἻὕ Ὅ ὅ Ὗὅὕ ἳ ὂὖὝἽ ὉὟὑ . ἱ  ἶ ὝἻὕ-ὃὖὠὌ? (ACCEPT-

STATE?) ἵ ὅὂ  ὑὐὖ Ἧὠὐ  ὝἽ Ὁὅ ; ὂ ὟὅὕὠὂὉ Ὗὂὀ -ὃὖὠὌ (current search-

state), ἶ ὝἻὕ  ἵ ὂὖὊ ὃὖὠὌὠὉ ὃὕὀὕὑὖ ἱ ὂὖ  Ἳὕ ὠὉ 

ὝἻὕ ὂὕ ἱ  ἶ ὝἻὕ  (accept) ἵ ὅὠὂ ὂὖ . ὃὕ ὝἽ Ἳὑὖ ὠὌ 

ἵ Ὃὕ ἳ ὑὕ - ὂὖὉ-ὃὖὠὌἻ (GENERATE-NEW-STATES) ἵ ὅὠὂ Ἧὠὐ  

Ἵὕ ὂὖὉὈὕὄ Ἰ  Ἳὁ  Ἧ ὂ ὃὀὑ ὠἻἻὠὍ  ἵ ὂὖὊ ἳ ὑὕ ; ἱ  ὃὖὠὌὈὕ Ὃ 

Ἧ ὀὑὠὁὉὖ  ἵ ὂ e-ὃὖὠὌὈὕ Ὃ Ἳ  ἵ ὂ ἱὉ ὅὕὄ ἳ Ὅὗ  Ὃὖ  
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ὃὖὠὌὈὕ Ὃ Ἳ  Ὗὂὀ-ὃὖὠὌἻὠὍ ἳ ὑὕ . ἱ ὂ ἵ Ὄὕ Ὗὂὀ-ὃὖὠὌ 

ὅ Ὁ Ἳ  (tuples) ὂ ὟὅὕὠὂὉ ὃὖἻ ἽὖὃὖὊ ὟἽ Ἳ ὅ. 

 ἱ ὂὖὉὕἻ, ὃὕ ὃὖἻ ἽὖὃὖὊ ὝἽὉὌὕ Ἳ ὂὖ ὂὖὉ Ὗὂὀ-ὃὖὠὌὠὉ ὝὅὋ 

Ὁ Ἵὖ Ἳὖ ὟὋὕ.  ὃὖἻ ἽὖὃὖὊ Ὕὑ Ὃὖὀ ἵ Ὃὕ ὃὈ  ὑὖ Ἳ ἱ Ὄὕ Ὗὅὕ  

Ὀ  ἳ Ὅὗ ὠὀ ὃὖὊὕἻὕὖ Ἳ Ὗὑ  ὑ . ἱ ὠὌὝὉὄὖ, ἰὉ ὅὀὕὂ ὑὖ  

Ὕὂὕὖ Ὕὂ Ἳ ὅ Ἳ ὁὖ Ὕὂὕὀ . 

 ἶ  ἳ ὂὖὝἽ Ὁ ὅὀὕὂ Ὕὂὕὖ ὝἻὕ ὠἻ ὃὖἻ ἽὖὃὖὊ  Ὕὑ ὋὖὀὈὕἻ  

Ἳὕὁ ὅ ὀὕ  Ὀ ὟὈ ὃὖὊὕἻὕὖ  Ὀὂὖ ὠὀ ὂὖ ἻὖὋ  ἵ ὅὠὂ  ὕὖ ὝἻὕ ὑ  

ἻὖὉὈὕ . ἳ ὂὖὝἽ Ὁ ὅ ὀ Ὕὂὕὖ ὝἻὕ ὠἻὠὉ Ὗὅὕ Ἧ ὌὕὈ Ἧ  Ἰ  

ἶ ὝἻὕ Ὅὕὂ ἵ ὂὖὊ ὃὖὠὌὉὖὟὌὕ Ἧ Ὄ  Ἧὂὕ ἵὂὕὑ ἵ ὂὖὊ ὃὖὠὌὉὖ  ὃὕὀὕὠὑ 

Ὗὄ Ὃ ἱὉὌὑὖ ὠὌ ἵ ὋὕὟὌὕ Ἧ  ὃὖὊἻὕὖ ἵ ὅὠὂ ὂὖ . ἶὝὄ Ὃὕ 

ἳ ὂὖὝἽ Ὁ ὅὀὕὂ Ὗὃ ὑὖ ἱ ὈὕὂὖὕὖὉὕὄ ὂὠὀἻ ὂὊ ὅ ὀ ὑὐὖὉὖ Ὗὂὕ ὑὖὠὉ  

Ἳὕ ὟὈὉ Ὃὖ Ὃὖ  Ὗὂὕ ὑὖὠὉ Ἳὕ ὀὕ. ἵ Ὄὕ Ἵὕ ὂὖὉὈὕὄ 

ὑὖ ὅ Ὗὂ Ἳ ἰὉ ὅ  ἱ Ὄὕὂὖ ὂὕ Ὀ ὟὈ ὃὕ ὃὖὊὕἻὕὖ ὠὅ ἳ ὂὖ ὝἽ Ὁ 

ἱὉ .  

 ἳ Ὅὗ  

ὃὖὠὌ b   a    !    e 

0 

1 

2 

3 

4 

1  Ø    Ø   Ø 

Ø   2    Ø    Ø 

Ø   2,3 Ø   Ø 

Ø   Ø   4    Ø 

Ø   Ø   Ø   Ø 

ὅὖ ὑ ὑ  ἰ  ὝὈὕὐὖὉὖ  ἳ Ὅὗ ὠὀ  ὠἻὉὕ ὑὠὂ Ἳὕ  ἳ ὂὖ ὝἽ Ὁ ὅὀὕὂ 

ὕὖ ὝἻὕὠἻὉὖ  ἵ Ἳὕ ὀὕ (Jurafsky and Martin 2000: 45).  
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ὅὀ  11:  

 

 b a a a !  
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  baaa! ἵ Ὃ ἳ Ὅὗ ὠὀ ὠἻὉὕὍ Ὁ Ἵὖ ὅὂὕ ἳ ὂὖ ὝἽ Ὁ ὅὀὕὂ 

ὕὖ ὝἻὕ ὠἻὉὖ Ὗὄ Ὃὠὂ ὅὀ  11 ἵ Ἳὕ Ἳὖ Ὃ . Ἰ Ὕὑὕ  ὃὕὀὕ  

Ὗὄ Ὃ ὂὖ  ὂὊ ὅ ὀ ὍὖὉὖὀ ὂὖ  ὑὐὖ ὠὋὉὖ  ὃὖὠὌὠὉ ἵ Ἳὕ Ἳὖ Ὃ . 

ὂ ὟὅὕὠὂὉ-Ὗὂὀ-ὃὖὠὌ (current-search-state) ὈὕὋὖ ὃὕὀὕὑὖ  Ὗὄ Ὃ ὠὂ 

ἳ ὅ ὂ  ὝἽ  Ἧ Ὃὖ ὀ  ἵ ὂὖὊ ὃὖὠὌὠὉ ἳ ὅ ὂ  ὝἽ  ὝἻ Ὁὕὄ 

ὈὖὐὖἻὍὕ  ὂὗ Ὀὕὄὖ Ἳ ὅ Ἳὖ Ὃ . ὅὀ ὂὖ  ὂὕ  Ἰ Ὕὑὕ  ὃὕὀὕ  ὂ ὟὅὕὠὂὉ 

Ὗὂὀ  ὃὖὠὌὉὖ  Ἧ ὂὂ  Ὗὄ ὑὠὂ ἳ ὅ ὂ  ὝἽ Ἳὖ Ὃ .  

 ὃὕὀὕὑὖ  Ὀὗ  ἱὊ ὀὕὑὂὖ  Ὗὃὕ  Ὗὅὕ  ὑὐὖ ὠὋ q2ἷ   Ἳ ὅὖ ὅ  ὑὠὊ 

Ὃ ὂ Ἳ Ἰ  ὃὖἻ ὑὂὖ ὠὌ. ὃὖὠὌὈὕ Ὃ Ἧ ὀὑὠὁ  [q2,a]  Ὗὑ  ὅὂὖὠὑ  

ὅὕὖὟἽὕὂὖ ὅ  q2, q3 ἵ Ὃ ἱὊ ὠὀ  ὂὖ . Ὗὂὀ  ὃὖὠὌἻ  ἱ ὂ Ἰ Ὕὑὕ  

ὑὖ ὅὟὂἻ  Ὗὑ  ἳὑὕ Ἳ ὅ Ἳὖ Ὃ .  ἵὂὖ ὅὕὊὂὑὖὂὈὕἻ ὃὈ  ὑὐὖ ὠὋ  

q3  ὃὖὠὌ  ὃἻ ὑὠὂ  Ὕὂὕὖ ὝἽ ; ὃὖὠὌὈὕ Ὃ Ἧ ὀὑὠὁ [q2,a]  ὟὑὉ ὅὂὖ  

Ἳὕ ὉὕἻ ἱ ὅὂὕ   ἱ ὂ ὃἻ  ἶ  ὃὖὠὌὉὖὟὌὕ ὂὖὉὃὖὠὌὉὖὟὌὕ ὑὖὠὍὉὕ . ἱ ὂ 

ἱὀ ὂὖ  ὑὐὖ ὠὋ ὂὖὉ ὃὖὠὌὠὉ  ὝὂὕὀὊ ὃὖἻ ἽὖὃὖὊὠὌ  ὟἻ .  q2 ὑὖ  q2  

ὂὖ  ὑὖ ὅ Ὗὂ ὃὖἻ ἽὖὃὖὊ ὅὕὖὟἽὕὂὠὄ ὝἽ Ὁ ὅὀὕὂ ὑὖ ὅ Ὗὂ 

ἰὠἻὉὕ ἱ  Ἧ ὂ a-  Ὗὄ Ὃ ὝἽ Ὁ ὅ ὀ ὃὕὀὕ Ὁὕ  ὂὖ ὅ ὅ Ἳὖ Ὃ . 

ἵ ὅ ὟὉὕ ὟὈὕἽὈὕἻ ἳ ὂὖὝἽ Ὁ ὅὀὕὂ Ὕὂὕὖ ὝἻὕ ὠἻ ἯὟὂ ὑὖ ὅ Ὗὂ ὠὑ 

Ὗὃὕὖ Ἳὖ Ὃ . Ὀὕ ὋὠὈ  Ἧ ὀὑὠὁ [q2,a] q2  ὂὖ ὑὟὂὕ q3  Ὗὄ ὑὟὂὕ 

ἽὕὖὉὕὄ ὑὖ ὅ Ὗὂ Ἳ  ἵ ὅὠὂ ἱ  Ἳὕ Ἳὖ Ὃ . Ὗὅὕ  

ἱὊ ὠὀ  ἳ ὅ ὂ  ὝἽ  ὃὖὠὌἻ  ὃὖἻ ἽὖὃὖὊ  ὠὑ Ἳ ὅ Ὅ . ἱ ὂ 

Ὗὂὀ  ὃὖὠὌἻ  ὂὉὠὑ Ὗὅὕ Ὃὠὑ Ἧ Ὄ; ἶὝὄ Ὃὕ  Ἧὑ Ὃὖ  ὃὕὀὕ ἯἻὊὑὕὖὠἽὉὖ  

Ὀὂὖ Ἳ  Ὗὄ Ὃ ὅ Ὅὄ. ὂ Ὗὅὕ  ὃὖἻ ἽὖὃὖὊ  Ἧ ὂ ὃἻ ὑὕἻ q3  ὃἻ ὑὠὂ  

ὂ Ἳὖ Ὃ .  q4  ὃἻὂ   Ὕὑ Ὃὖ ὃὕὀὕὑὕ ὃὖὠὌὈὕ Ὃ Ἧ ὀὑὠὁὉὕ  

ὂὄὖ ὂ ὠὈὀ  ὂὗ Ὀὕὄὖ Ἳ ὅ Ἳὖ Ὃ.  

2.4.2.6. ὟὂὀὌὕἻ  ὝὂὕὖὝἻὕ ὠἻ (Reconition as search) 

ἳ ὂὖὝἽ Ὁ ὅὀὕὂ Ὕὂὕὖ ὝἻὕ ὠἻ Ἰ  ὝὅὕὋὖὑὐὖὉὕἻ ἵ Ὄὕ Ἵὕ ὂὖὉὈὕὄ 

ὑὐὖἻὠὍ  ὠὋὉὕἻ ἰ ὑὂ  Ἰ  ὑὐὖὠὉ ὂ  ἽὗὊὕὄ ὝὈὕὐὖὉὖ ὟἻὕὠὑἻὠὍ 

ὕὖ ὝἻὕ ὝἽὉὠὌ ὃὖὠὋὟὑἻὖ Ὃ. ἱ ὂ ἰ  Ἰ  ἶ ὝἻὕ  ὃὖὠὌὉὖ 

ἱ ὂὖ  Ἰ  ὑὐὖὠὉ ὂ ὂὕ Ἧ  ὟἻὕὠὑὠὉ ἶ ; ἱὠὌὝὉ Ὃὕ Ὀ  ὑὖ . 

ἱ ὂ ὠὋὉὕὄ ἰ  ὃὖἻ ἽὖὃὖὊ ἳὅὕὉ ὂὕ Ἵὕ ὂὖὉὈὕ Ἳ ὅ Ἳὖ Ὃ; ἱ  Ἰ Ὕὑὕ 

Ὀ  ὝἽ ὠἻὉὖ Ἰ  ἰὊὕ ὑὂ Ἳὕὄ ὅ ὂὖ ὅὕὠὂὠὉ  Ὗὂ Ὕὂ ἻὖὋ, ἱ  

Ὀὗὂ Ὅὑ ὠὋ Ἳ ὅὖ Ἳ ὅὀὕὂ ὅ ὂὖ ὅὕὠὂἻὍὕἻ Ἳ Ἳὕὁὖ . 

ὂὗ ἻὠὍ ὂὖ ὀὈὖ Ὗὂ ὑὂ Ὄ  ὝἽὉ ὅ  ἳ ὂὖὝἽ Ὁ ὅὀὕὂ 

Ὕὂὕὖ ὝἻὕ ὠἻ Ὗὅὕ Ὃ ὑὐὖ ὠὋἻ ὃὖὠὌ-ἱὀ-Ὗὂὀ ὑὐὖ ὠὋἻ (state-space-search 
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algorithms) ἵὄ Ἧὠὐ Ἳ ὅ Ἳὖ Ὃὄ. Ἧ ὂὠἻὉ ὑὐὖ ὠὋἻὍὖ Ἵὖ Ἳ ὑὠὊὉὠὋ 

Ἵὕ ὂὖὉὈὕὄ ὂὗ ἻὍὖ ἱὀ ὠὂ ἳ ὑὕ ἻὖὋ; ἱ ὂ ἱὀ ὠὂ ἰὊὕ ὑὟὂ Ὃὖ ὟἻὕ; 

ἱὀ  ὠὈὉὕἻ ἰὊὕὉ ὅ Ὗὅὕ Ἰ  ἳ Ὅὗ ὠὀ Ἳ ὀὋὖὟὑὕἯ Ὄ  

ὃὖὊὕἻὕὖἻὟὑὕ ἱ Ὗὅὕ ὅὂὖὠὌ ὂ ἻὖὋ. ἳ ὂὖὝἽὉ ὅὀὕὂ Ὕὂὕὖ ὝἻὕ ὠἻὉὖ, 

Ὗὂὀ ὃὖὠὌἻ ἳ Ὅὗ  ὃὕὀὕὑὖ ἳ Ὅ ὃὖὠὌἻὀ  ἱὉ ὂὖὊ ὃὖὠὌἻὍὖ 

ἱὠὁ ἻὠὍ ὝἻὕ Ὅὄ. ὟἻ ὑὖ ὕὖὉ ἱὉ ὂὖὊ ὝἻὕ Ἳ ὅ ὀὕ ὃὖὠὌ-ἱὀ  

Ἧὠὄ  Ἵὕ ὂὖὉὈὕὄ ἱὉ ὂὖὊ ὃὖὠὌ Ὀ  ὃὕὀὕ ὃὖὠὌἻὍὖ ἱὠὁἻἻὠὍ  

ὝἻὕ . Ὗὂὀ  Ὃὖ ὟἻὕ ὃὕὀὕ ὃὖὠὌὉὖ ἱ ὂὖ ὀ ἶ ὝἻὕ  

ὃὖὠὌὉὖ ἱὠὁὑὠὂ  Ὗὂ ὝἻὕ  Ἰ  ὃὖὠὌὉὖ  Ὀ ὝὋὕ ὃὖὠὌ  ἱ ὂ 

ἱὀ ὂὖ ὑὐὖὉὕἻ ὝἽ Ὄ Ὗὑ . 

ἱ ὈὕὂὖὕὖὉὕὄ ὑὐὖ ὠὋἻὍὖ ὂὖὋ ὃὖὠὌἻ ἱὀ ὂὖ ὃὖὠὌἻὍὖ Ἳ ὂ ὅ   

Ἰ   ἰ .  ὃὖὠὌἻὍὖ ὟὈὕἽὈὕὄ Ἰ  ὝὑὋὖἻὊὈὕὄ ὂὗ  Ἳ ὅὖ Ἳ ὅ ὑὂ 

 ὅὌ ἵ ὁὖ ὠἻὉὖὌὕὄ Ὕὑ ὋὖὂὊὕὂ ὃὖὠὌἻὍὖ ὅὕὖὟἽὕὂὠὄ ὝἻὕ  ὝἽ . 

Ὂὂὖ ὀὑἽὈὕἻ Ὕὅὕ ὑὕἻ Ἰ  ὃ Ὄ ὑὖ ὅ Ὗὂ ὠὑ ὟὈὕἽὈὕὄ Ἰ Ὃὖ  

Ὗὑ ὅ ὂὖ Ὃ ἱὉὌὕ; Ὕὅ ὅὕ ὃὕ ὝἽὉ ἱὉ ὑ  Ἰ Ὕὑὕ Ἵὕ ὂὖὉὈὕὄ 

ὂὗ ἻὠὍ Ἳ ὑ ὂὕ.  

ἳ ὂὖὝἽ Ὁ ὅὀὕὂ Ὕὂὕὖ ὝἻὕ ὠἻὉὖ  ὃὖὠὌἻὍὖ Ἰ  ἱ ὑὠὊ 

Ὃὖ ὅὖὀ ὅὀὑὖ ὠὌ. ἳ ὑὕ Ἳ ὅ ὑὂὕ ἰὉ ὅὀὕὂ ὃὖὠὌἻ Ὀ ὂὕ 

ὃὖἻ ἽὖὃὖὊ ὀ ὟἽ Ἳ ὅ Ἳὖ Ὃ; ὃὕ ὟἻ  Ὗὅὕ Ἧ ὂ  (NEXT)  ἵ Ὃ 

ὝἽὉ ὅὕ ἰὉ ὅὀὕὂ ὃὖἻ ἽὖὃὖὊὠὌ ὂὕ ὂὖ ὅὖ ὂ Ἳὖ Ὃ. ἵ ὑὕ Ἧ ὂ  ἵ Ὃ 

ὝἽὉ ὅὕ ὑὠὊὉὠὋ ὑὖὍ Ἳ ὝἽ Ὁ ὅ Ἳὖ Ὃ ἵ ὅ  ὟἻ ὑὖ.  ὈὖἻ ἽὈὗὅ ὂὖ 

ἳ ὑὕ Ἳ ὅ ὀὠὑὂὕ Ἧ ὂὂὕἻ Ἳ ὂ ὅ Ἳὖ Ὃ ὃὖὠὌἻ ἵ Ὃ Ἰ  ἳὅὕὉ ὠὂ 

Ἳ ὂὖ ὝἻὕ Ὅ .  ἱ ὑὠἻὉὖὌὕὄ ὝἻὕ ὠἻὠὉ ὂὖὂὕἻ ἳ ὑὕ Ἳ ὅ ὀ ὃὖὠὌἻὠὍ 

ὃὖἻ ἽὖὃὖὊ ὄὖ  ὅ  ὠὑ  Ἧὠὐ  Ὗὅὕ ὃὖἻ ἽὖὃὖὊ ὅὖ 

Ἧ ὂ  ὂὖ ὅ  ὝἽὉ ὅ ὂὌὕ.  ἱ ὑὕ  ὃὖἻ ἽὖὃὖὊ ἰὐ - ὂ  Ὗὂὀ 

Ἧ Ὄ  ἱ ὂὖ ἳ  ὂ  ὝὑὍὖ (Last In First Out (LIFO) ἳὅὕὉ ἵ  Ὃ ὅ Ἳὖ Ὃ.  

ἱ ὈὕὂὖὕὖὉὕ ἳὅὕὉ ἳ ὑὕ Ἳ ὅ ὠἻὉὖ ὂὖὂὕἻ ἳ ὑὕ Ἳ ὅ 

ὄὁὖἻὠὍ ὅὖ ὅ Ὃὖ Ὗὂὀ ὝὑὍὖἻὍὕἻ ὅὖὕὖἻὖ Ὃ. ὂ ὟὅὕὠὂὉ ὄὁὖ ὑὐὖὉὕὄ 

Ὗὄ Ὃ ὂὠὀὝἽ Ὁ ὅ Ὗὅὕ Ἧ  ὠὂὉ ὑὖ ἻὠὍ Ἳ  ὅ  ὂὖ . 
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ὅὀ  11-ἱ  Ἳὕ Ὅὅ baaa! ἵ Ὃ ὟἻὕ ὠὑὉὖ Ὀὗ ἳ ὂὖὝἽ Ὁ ὅὀὕὂ 

Ὕὂὕὖ ὝἻὕ ὠἻὉὖ  ὝἽὉ ὅ ὂ  ὑ  ἰὐ - ὂ  ὟὂὀὠὌ ἵ Ἳὕ Ἳὖ Ὃ. 

q2 ὑὖ  ὃὖ ἻὟὑ Ὀὕ Ἧ Ὄ  q3  ὟὄὋὟὑ Ὀὕ ἵ  ὂὗ Ὀὕὄὖ Ἳ Ὗὃ Ὗὅὕ 

ba ἵ ὅὠὂ ὅὕ ὂὅὖ ὑὐὖὠὋ ὂ  ὑὖ ὅ Ὗὂ ὍὖὉὖὀ ὠὂ ὟὃὕὖἻὖ Ὃ. 

ἱ ὂ ὍὖὉὖὀ ὂὖ Ἧ  Ἰ  Ὀὕ ὠὋ Ὕὂὕὖ ὝἽ Ἳὖ Ὃ; Ἧ  ὂὑ  ἵ ὅὠὂ 

Ὕὂὕὖ ὝἻὕ ὑ ὑὠὊ Ἧὠὂ  ὅὖ ὅ Ἳὖ Ὃ.  ὑὐὖ ὠὋ ὂὖ ὅὖ ὝἽ  Ὗὑ  Ἰ   

ὅὠὐὉ Ὀὕ ὠὋ Ὁ Ἳὖ Ὃ.  

ἰὐ  ὂ  ἳὅὕὉ Ἳ Ἰ  ἻὖὉὈὕὄ ἰὅ ὠὂ ὝἻὕ Ἳὖ Ὃ: ἽὖὌ 

ὐ ἻὍὖ Ἧὠὑ Ἰ  ἵ ὠὌὉ Ὃ Ἳ ὁὖὉὖ ὠὐὉ . Ἰ  Ὗὂὀ ὃὖὠὌ ὂ ὝἽὉὌὕἻ 

Ὀὗ ὃὖἻὐὌὕ ἵ ὅ  Ὗὂὀ ὝὑὍὖ/ἱὀ  ἯὠὈ Ἳ ὅ ὂὕ Ἧ Ὄ  ἵὠὌὉ Ὃ Ὗὂὀ 

ὃὖὠὌἻ ἱ ὂὕ ἱ  Ἵ ὂὖὉὈὕ.  

Ὗὂὀ ὝὑὍὖὉὖ/ἱὀ ὂὖ ὃὖὠὌἻὠὍ Ἰ  ὝἽ  ἱὊ ὀὕὑ ὑὐὖ ὃὖὠὌἻὠὍ 

Ἧὠὑ ἳ ὑὕ Ἳ ὅ Ἰ Ἳὖ Ἳ ὑὂὕ. ὃὖἻ ἽὖὃὖὊ ὅὖ ὅ ὂὖὉὖ ὂὖὂὕἻ 

ἳ ὑὕ Ἳ ὅ ὀ ὃὖὠὌἻὠὍ ὠὑ  ὃὖἻ ἽὖὃὖὊ  ὅ ὂὖὉὖ Ἧ ὂ  ὂὖ ὅ 

ὝἽ    Ἧ ὑὖὂὈὕὄ ὝἻὕ ὠἻὠὉ ὃὖὠὋὟὑ ὋὌὕ.  ἱ ὑὕ  ὃὖἻ ἽὖὃὖὊ ὑὕὖὠἽ ὑὐὖ 

ὃὖὠὋὟὑ Ὃ ὅ Ἳὖ Ὃ. ἱ  Ὕὅὕ ὑὕἻ ἯἻὌ - ὂ  Ὗὂὀ (breadth-first search) Ἧ Ὄ  

ὂ  ἳ  ὂ  ὝὑὍὖ (First In First Out (FIFO) ἳὅὕὉ ἵ  Ὕὅὕ ὑὕἻ 

Ὃὖ ὅὖὀ ὅ Ἳὖ Ὃ. ὅὀ  12ἱ  Ἳὕ Ὅ Ὗὅὕ  baaa! ἵ Ὃ ὟἻὕ ὠὑὉὖ Ὀὗ 

ἳ ὂὖὝἽ Ὁ ὅὀὕὂ Ὕὂὕὖ ὝἻὕ ὠἻὉὖ  ὝἽὉ ὅ ὂ  Ὗὑ  ὑ ὠὀ  Ἳ ὂὖ 

ὝἻὕ Ὅ . Ὀὗ  ὑὐὖ ὠὋ ba ἵ ὅὠὂ ὅὕ ὂὅὖ q2 ὑὖ  ὃὖ ἻὟὑ Ὀὕ ἯὌ  

q3  ὟὄὋὟὑ Ὀὕ ἵ  ὂὗ Ὀὕὄὖ Ἳ Ὗὃ Ὗὅὕ ὑὐὖ ὠὋ ὂ  ὑὖ ὅ Ὗὂ 

ὍὖὉὖὀ ὠὂ Ὗὃὕὖ Ἳὖ Ὃ. ἱ Ὗὅὕ Ἰ  ὑὖ ὅ Ὗὂ ὠὑ Ὗὂ Ὕὂ  

ὅὖ ὅ ὑὂ ὅὂὖὌὕἻ ὃὕ Ἰ  ὟὃὊ ὂὖ Ὗὂὀ ἻὖὠὍὉὠὈ ὅὖ Ἰ  ὅ ὂὖὠὉ ὑὖὕὖ 

ἵ Ὄὕ ἽὕὂὖὉὈὕὄ ὑὖ ὅ Ὗὂ ἻὠὍ ὅὕὖὟἽὕὂὖ ὅὠὂ Ἳ ὅὠὄ ὝἽ Ἳὖ ὟὋὕ.  

ἰὐ - ὂ  Ὗὂὀ Ὗὅὕ , ἯἻὌ - ὂ  Ὗὂὀ  ὠὋἻὠὍ ὝἻὕ Ὅὄ. 

ἰὐ - ὂ  Ὗὅὕ  ὃὖὠὌ-ἱὀ /ὝὑὍὖ (state-space) ἵ ὠὌὉ Ὃ  ἵ Ὃὕ Ὗὂὀ 

ἱ ὂὖ Ὃὕ. ὈὖἻ ἻὖὉὈὕἻ ὃὖἻ ἽὖὃὖὊ ἯὍὑὖ ὑὍ Ἵὖ ἻὕὊὁὈὕἻ ὃὖὠὌ-ἱὀ  

ὈὖὂὈὕὄ ἯὍ  Ὕὅὕὖ ἵ Ὃὕ  Ὗὂὀ ὝὅὕὖὉ ἯὍ  ὃὖὠὄὑἻ ὠὂ Ὗὑ .  ἽὖὋὖὉ 

Ἵὖ Ἳ Ἳ  ἰὐ  ὂ  Ἧ Ὄ  ἯἻὌ  ὂ  Ὗὂὀ ἳὅὕὉ Ἳ Ὗὅὕ Ὀὕὄὂὕ; 
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ἱ ὅὖ  ὃὖὠὄὑἻ ὂὖ ὅὉ ὅὕ  Ἧὂ   ὂ  ὂὖὋὠὈ ἻὕὊὁὈὕἻ Ὕὅὕ ὑὕἻ 

ἰὐ  ὂ   ὑὖ ὅ ὅ Ἳὖ Ὃ.  ὝὅὕὖὉ Ἵὖ Ἳ Ἳ  Ἵ ὂὖὑὕ ὂ ὃὖὊ (programming) 

Ἧ Ὄ  A* ὅὉ ὅ ὂ ὅὀ Ὗὑ . 

ὅὀ  12:  

 

 b a a a !  

                

   

 b a a a !  

                

   

 b a a a !  

 

                                                          

 q2   

 

                        

       

             

  

    

                                                                         

 

 b a a a !              b a a a !  

 b a a a !   b a a a !   b a a a !  

 b a a a !  

q2 

q1 q0 

q3 

q2 

4 

1 

2 

3 

5 

4 

q3 

q4 

q1 q2 

q2 

q0 

X 

q3 

5 5 

 

q4 

2.4.2.7. ὃὖ ὁὉὖ Ἳ ὅ ὀ Ὀ  ὃὖὁὉὖ Ἳ ὅὀὕὂ ὂὕὄὖὉ ἻὖἻὠὍ ἳὋ ὅ ὂ 

ὃὖὁὉὖ Ἳ ὅὀὕὂ ὂὕὄὖὉ Ἳὖ e-Ὀὕ Ὃ Ἳ Ὗὅὕ Ὃ ὃὖ ὁὉὖ Ἳὕὂ Ἧ Ἵ ἻὠὍ 

ὝἻὕ Ἳ Ἧ Ὀὂὖ ὅ Ἧὑ ὠὋ ὃὖ ὁὉὖ Ἳ ὅ ὀ ὂὕὄὖὉ ἻὖἻὠὍ ὑὖὀ 

Ἵ ὂὖὑὕ ὂὂὕἻ ἰ ὑ  Ὗὅὕ Ὗὂὕ ὋὌὕ. ἱ  ἳ ὠὈ ἱ ὠὌ. ἵ ὂ 

ὃὖὁὉὖ Ἳ ὅὀὕὂ ὂὕὄὖὉ Ἳὖ ἽὕὖὉὕἻ ἽὈὈὕὄ ὃὖ ὁὉὖ Ἳ ὅ ὀ ὂὕὄὖὉ Ἳὖ ἳ Ὅ . 
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ἳ ὠὈὉὖ, Ἰ  ὃὖὁὉὖ Ἳ ὅὀὕὂ ὂὕὄὖὉ ἻὖὠὉ  ἽὈὈὕὄ ὃὖ ὁὉὖ Ἳ ὅ ὀ 

ὂὕὄὖὉ ἻὖὉὕἻ Ὀὕ ὑὂ Ἳὕὄ ἵὍὖὉ ὑὐὖ ὠὋ ἳ Ὅ ; ἰὄὕ  ἱ ὂ ἽὈὈὕὄ 

ὃὖ ὁὉὖἻ ὅ ὀ  ὂὕὄὖὉ ἻὖὉὖ ἳ Ὅ ὃὖὠὌἻὍὖ ἵ ὁὖ ὠἻ ἯὂὖἻὈὕἻ ἱ ἻὌὕ. 

ἱὠὉ ἻὍὖ ὃὖ ὅὁ ὂὖ Ὁὖ  Ὀ  ὅὕ ὅὕ Ὀὖ ὕὖὟὉὕ (Lewis and Papadimitriou 

1981) Ἧ Ὄ  ὔὕ ἻὖὊὕἮ Ὀ  ἳ ὟὈ -ἷ  (Hopcroft and Ullman 1979) ὅὕ Ἳ). 

ἱ ὅὖ , ὃὖ ὅὁ ὂὖ  Ἧ ὅὠὀ ἳ ὁ  ἵ ὑὕ ὃὖὁὉὖ Ἳ ὅὀὕὂ ὂὕὄὖὉ Ἳὖ 

ὑὐὖὉὖ Ἧὂ  ἳ Ὅὗ ὠὀ ὅ ὅὕ  ὝἽ ἻὖὋ ἵ ὅ  Ὃὖ ὅὖὀ ὂ Ἳὂὕ. 

ὃὖὁὉὖ Ἳ ὅὀὕὂ ὂὕὄὖὉ ἻὖἻ  ὃὖ ὁὉὖ Ἳ ὅ ὀ ὂὕὄὖὉ ἻὖἻ  ἱὠὀὉὖὌὕὄ 

Ὗὑ ὅὕ ἵ ὄὝὑ Ὃὕ, Ἰ  ἳ Ὅὗ i ὂὊ ὅ ὠἻὉὖ Ἰ  ὃὖὁὉὖ Ἳ ὅὀὕὂ 

ὂὕὄὖὉ ἻὖὉὖ Ἰ  ὃὖὠὌ Ἰ  ἳ Ὅὗ qi Ἰ  ὟὈ ὅ ὀ Ἵὕ ὂὖὉὈὕὄ Ἧ ὂ 

ὃὖὠὌἻὠὍ ὝἻὕ ἻὌὕ (ἵ Ἳὕ ὀὕἻ qa Ὀ  qb) ἵ ὅὠὂ ὃὖὠὄ Ὂ. 

ὅὀ  2.21 ἱ  ἳ Ὅ ὑὐὖ ὠὋ qa Ἧ Ὄ  qb Ὀ  Ὗὂ Ὕὂ  Ὗὂ  ὂὑὋὕἻ 

ὈὕὋὖὑὖ ὀὕ ὅὖὟὃὕ ἻὖὝἽ  Ὗὂ Ὕὂ ὅὂ Ὄ  ἱ ὂ Ἵὖ ἻὠὌ ὠἻὉὕ ὀ. 

ὑὐὖ ὠὋὉὖ ἱὠὁὉὕὄ ὅὂὖ ὅὕὠὂἻ ἱὊ ὠὀ  ἸὟὊ ὟὃὊ ὂὖ ὅὖ ὅ  ἵ  

ὃὕ Ὃὖ ὅὖ Ὗὀὕ (qa Ὀ  qb Ὗὃὕ Ἳὖ). 

2.4.3. ἽὗὊὕὄ ὝὈὕὐὖἻ ὃὖὠὌ ὂὕὄὖὉ ἻὖἻ 

 ὟὈὟὌ ὅὕὖ ὠὊ ὂὅ, ὠὋὉὕὄ ὝὑὍὖ ὅὕ ἻὍὕ ὑὐ ἻὈὕἻ ὑὠὊὉ Ἳ ὅ ὀ 

ὝὈὕὐὖἻὍὖ ὑ  ὃὖὠὌ ὂὕὄὖὉ ἻὖὉὕ (ὃὖὁὉὖ Ἳ ὅὀὕὂ ὂὕὄὖὉ Ἳὖ Ἧ Ὄ  

ὃὖ ὁὉὖ Ἳ ὅ ὀ ὂὕὄὖὉ Ἳὖ)  ὅ ὅὕ Ἳ ὝἽ Ὁ ἱὉ  ὝὈὕὐὖἻὍὖ ὑ ὠὅ Ἰ ὂὖ . 

ἱὂ  ἻὕὊὁὈὕἻ, ἱ ὂ ὝὈὕὐὖἻὠὍ ἽὗὊὕὄ ὝὈὕὐὖἻ (regular languages) ἵ  

Ἧὠὐ ἻὖὟὋὕ. ἽὗὊὕὄ ὝὈὕὐὖἻὍὖ ὑ ὅὖ ὠὋὉὕὄ ὑὠὊὉὠὋὠὉ ὝἻὕ ὅὂ ἻὕἻ, 

ὃὕ ὠὂὉ ἱὊ  Ἳ ἻὠὍ  ὂὖ ὅ  Ὃὖ ὅὖὀ Ὗὑ : ἱ  Ἧὠὄ  

Ὃὖ ἻὍὖ Ὕὂὕ ὅὕὄ S ἵ Ὃ ἵ , S ἱ  ὑὐ ἻὈὕἻ ὟἽ Ἳ ὅὀὕὂ Ὕὑ  

ὟἻὕ ὠὑ e.  ἱ ὀ  Ὕὑ  Ἳὁ  q   Ὃὖ  ὝἽ ἻὖὟὋὕ (ἱ   eἱ  

Ὗὑ ὅ ὀ). ὠὋὉὕὄ ὝὈὕὐὖἻὍὖ ὑ  (Ἧ Ὄ  ὠὋὉὕὄ Ἳὁ Ἳ ) S  ὟὈ  

ὅὖ ὄ ὠὋὉὕἻ ὅὖ ὑ Ὀὕ ἯὠὈ : 

1. q Ἰ  ὠὋὉὕὄ ὝὈὕὐὖὉὕ. 

2," ȕ Í S Ç e, {a} ἵ ὅ  ὠὋὉὕὄ ὝὈὕὐὖὉὕ. 

3. L1, L2  ἵ ὅὄ ὠὋὉὕὄ ὝὈὕὐὖἻὍὕὄὕ, ὅὖ ὄ  
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 (Ἧ) L1. L2 - {xy x Í L1. y Í L2} L1, L2 ἵ ὅὂ  Ἵ Ἳὖ ἱὠὁ   

 (ἰ ) L1 Ç L2, L1, L2 ἵ ὅὂ  ἱὠὁ  Ἧ Ὄ  ὅὖὕὖ  

 (ἱ) L1
* ,  L1ἱ  Ὅὗ ὀ  

ὟὈὟὌ ἳ Ὅ ὅ ἻὠὍ ὂὖ ὝἽ  ὝὈὕὐὖἻὍὖ Ὕὂὕ Ἳ Ἧὠὄ  ὠὋὉὕὄ 

ὝὈὕὐὖἻ ἰ . ὠὋὉὕὄ ὝὈὕὐὖἻ ὠὋὉὕὄ ὝὑὍὖ ὅὕ ἻὍὕ ὅ ὅὕ Ἳ ὝἽ Ὁ 

ἱὉ  ὠὋὉὕὄ ὝὈὕὐὖἻὍὖ Ὕὂὕ  ἵ ὅὂὕ ἵ Ὄὕ ὑὐ ἻὈὕὄ ὑὖὒὉ Ἳ  

ἱ Ἳ Ὗὑ .  ἱ ὂ ἱὉ  ἯὋὖ Ἳ ὅ ὂ ὅ ὀ ὝὑὍὖ ὅὕ ἱὉ ἻὖἻ  (expression 

operators) (ὃὖὠὄὑἻ ὂὑὖὊ) ἱ ἻὌὕ ὠὋὉὕὄ ὝὈὕὐὖἻὠὍ ὑὠὊὉ   

ὝἽὉ ὅὕ ἻὍὕ ὝἽὉ ὅ ὂ ὅὂ ἱὉ : ἱὠὁ  Ἵ Ἳὖ (concatenation), 

ὅὖὕὖ/ὟἽ   (disjunction/union) ('|' ἵ  Ἧὠὐ Ἳ ὅ) Ὀ  Ὅὗ ὀ  (Kleen 

closure). ἵ Ἳὕ ὀὕἻ Ἧὠὄ  ἵ ὁὖἻ  (counters) (*, +, {n, m})  Ὀὗ Ὗὃ 

(repetition) ὀ  Ὅὗ * ἵ ὅὂ  Ἰ  ἽὖὋ Ὗὃ ὑὕ. Ἧὠὄ  

ὃ Ὂ ἻὠὍ/ὃὖ ὑὖἻὠὍ (anchors) ὂὄὖ ὅ ὀ ἽὖὋ ἯὠὀὉὕὍ ἻὍὕἻ Ἳ ὂὌὕ. 

Ἵ Ὂ Ἧὠὀ ὋὖἻ  [ ] Ἰ  ὑὠἻὉὕὄ ὑὖὌἻ (Ἧὂὕὑ [ab] ἵ Ὃὕ a Ἧ Ὄ  b , Ἧ Ὄ  

a Ὀ  b ἱ  ὑὖὌἻ) ἰ . ἵὄὟὑ ἵ ὂὝὑὕ ὠὋὉὕὄ ὝὑὍὖ ὅὕ  

ὅὐὠὈὉὕὄ ὝἽὉ ὅὕ ἻὠὍ Ὀ ὟὈ ὅὉ ὅ ὂ Ὁ (Ἰ ὟὑὠὍ ὝὅὕὖὉ) ὝὑὍὖ ὅὕὀὕἻ 

Ὀὕ Ὃ ἱὉ  ἵ ὅ  ἳ ὠὈὂὕ .  

 ὠὋὉὕὄ ὝὈὕὐὖἻ ὅὖ ὑ  ὝἽὉ ὅὕ ἻὍὖ Ἳὗ ὀ ὅ Ἳὖ Ὃὄ (ἱ  S 

ἵ ὅ  S ἵ Ὃ ἵ ἻὍὖ  ἳ ὑὕ  Ἧὠὄ  ὟἻὕ ὠὑἻὍὖ ἵ ὠὌὉ Ὃ 

Ὕὂὕ ):  

Ὕὑ  (intersection): L1ἳ   L2ἳ  ὠὋὉὕὄ ὝὈὕὐὖἻ ἵ Ὃὕ L1 Æ L2  ἵ ὅ  

ὠὋὉὕὄ ὝὈὕὐὖὂὕ; ἱ  L1 Ὀ  L1 ἱὊ  ἱ  ὟἻὕ ὠὑἻὍὖ 

Ὕὂὕ ὠὅ /Ἳὁ ὠὂ ὝἻὕ ὀ ὝὈὕὐὖ.  

Ὗὑ ὅὕ (difference): L1ἳ  L2ἳ  ὠὋὉὕὄ ὝὈὕὐὖἻ ἵ Ὃὕ, L1 -   L2 ἵ ὅ  

ὠὋὉὕὄ ὝὈὕὐὖὂὕ; ἱ  L1ἱ   ἱ ἻὖὋ ἰὄὕ  L2ἱ  ἱ Ὄὕὂ ὟἻὕ ὠὑἻὍὖ 

Ὕὂὕ ὠὅ/Ἳὁ ὠὂ ὝἻὕ ὀ ὝὈὕὐὖ.  

ὃὖὠὋ (complementation): L1 Ἰ  ὠὋὉὕὄ ὝὈὕὐὖ ἵ Ὃὕ S*- L1 ἵ ὅ  ὠὋὉὕὄ 

ὝὈὕὐὖ ἰ ;  ἱ  L1ἱ  ἱ Ὄὕὂ Ἧὠὄ  ὟἻὕ ὠὑἻὍὖ Ὕὂὕ /Ἳὁ  ἰ .  
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ὂὠὌἻὗ (reversal): L1 Ἰ  ὠὋὉὕὄ ὝὈὕὐὖ ἵ Ὃὕ L1
R ἵ ὅ  ὠὋὉὕὄ ὝὈὕὐὖ ἰ ; 

ἱ  L1 ἱ  ἳ Ὅ Ἧὠὄ  ὟἻὕ ὠὑἻὍὖ ὂὠὌἻὗ Ὕὂὕ ὠὅ ὝἻὕ ὀ ὝὈὕὐὖ ἰ . 

 ὠὋὉὕὄ ὝὑὍὖ ὅὕ Ἳ -ὃὖὠὌ ὂὕὄὖὉ Ἳὖ ἽὈὈὕὄὠὑ ἵ ὅὂ Ἳὕὄ 

ἰὂὕὊ ὠὂ ὔὕ ἻὖὊὕἮ Ὀ  ἳ ὟὈ -ἱ  (Hopcroft and Ullman 1979) ἻὕὁὌὕ; 

ὟὈ  ἱ  ἱὊ  ὅ ὂὖἻὠὍ ὝἻὕ Ὅ: Ἰ Ὕὑὕ ὠὋὉὕὄ ὝὈὕὐὖ  Ἰ  

ὂὕὄὖὉ ἻὖὠὉ ἳ ὑὕ Ἳ  ἵ ὅὠὂ , Ὀ ὂὠὌὉὕἻ Ἰ Ὕὑὕ ὂὕὄὖὉ Ἳὖ Ἰ  

ὠὋὉὕὄ ὝὈὕὐὖὠὉ ἳ ὑὕ Ἳ  ἵ ὅὠὂ  Ἳὕ ἻὖὋ. ὃὕ ἰὂὕὊ ὠὂ 

ὝἻὕ ἻὈὕ Ὗὀὕ; ἰὄὕ  ὂ  ὅ ὂὖὠὉ ἵ ὑὕ ὝἽ ὑ ἵ ὅὠὂ Ἳὕ ὑὂ  Ὄ  

ἳ ὁ ὠὑ  ὝἻὕ ἻὖὟὋὕ: ἵ ὂ Ἰ  ὠὋὉὕὄ ὝὑὍὖ ὅὕ ὠὀ ἵ  Ἧὂὖ  

Ἰ  ὂὕὄὖὉ ἻὖὠὉ ἳ ὑὕἻὌὕ. ἳ ὁ  ὀ  ἰ : Ἧ ὅὠὀ Ὗὃ  ὃὕ a 

ἵ  Ὄ Ὃὖ ὝἽ Ὁὅ ὀ Ὕὂὕὀ Ἳ ὃὖὠὌὠὉ ἶ  ἱ ὂὖ ὃὖὠὌὠὉ ἳ ὑ Ἳὖ 

Ἰ  ὂὄὖ Ὃὖ  ὠὋὉὕὄ ὝὑὍὖ ὅὕ Ἳὀ  (ἵ.Ἳὕ. ὝὑὍὖ ὅὕ a) Ὕὅὕ  Ἰ  

ὂὕὄὖὉ ἻὖὠὉ ἳ ὑὕ ἻὖὟὋὕ. ὀ Ὁ Ἳ ὀ ὂὖ  Ἰ  ὠὋὉὕὄ ὝὑὍὖ ὅὕ  

ὅὐὠὈὉὕὄ ὝἽὉ ὅὕ ἻὠὍ (ἱὠὁ ὂ , Ἰ Ἳὖὠὁ ὂ, ὀ ) Ἰ  ὂὕὄὖὉ ἻὖὉὌὕ 

ὟὅὕὌ ὝἽ Ὁ ἱὉ  ἵ  Ἳὕ ἻὖὟὋὕ. 

ἱὠὁ ὂ  (concatenation): ὃὖὠὌ ὂὕὄὖὉ Ἳὖ 1-ἱ  Ἧὠὄ  ἱ ὂὖ ὃὖὠὌἻὠὍ  

ὃὖὠὌ ὂὕὄὖὉ Ἳὖ 2 ἱ  ἰὊ ὅ ὃὖὠὌὀ  Ἰ  e-ὃὖὠὌὈὕ Ὃ ὂὕ ἱὠὁ ὅὂ  

Ὄ  Ἰ ὝἻὕ  Ἧ ὂὂὕἻ ὑ  ἱὊ  ὃὖὠὌ ὂὕὄὖὉ ἻὖἻὠὍ 

ἱὠὁ ἻὖὟὋὕ  

ὀ  (closure): ὃὕ ὃὖὠὌ ὂὕὄὖὉ ἻὖὉὖ Ἧὠὄ  ἱ ὂὖ ὃὖὠὌἻὠὍ e- 

ὃὖὠὌὈὕὋ ὂὕ Ὀὗ  ἰὊ ὅ ὃὖὠὌἻ ὀ ἱὠὁ ἻὖὟὋὕ (ἱ  Ὅὗὄὖ ὀὕὕὖ 

ὂὖ ὅὃὖἻ ὅ ὂὖὠὉ ὝἽὉ ὅ ἻὖὋ); ὅὖ ὄ e- ὃὖὠὌὈὕ Ὃ ὂὕ ἰὊ ὅ Ὀ  

ἱ ὂὖ ὃὖὠὌἻ  ἱὠὀὟὉ ὟὃὊ ἱὠὁ ἻὠὍ ὝἽ ἻὖὟὋὕ (ἱ  ἾὖὉ 

ὃὖἻ ἻὠὍ ὝἻὕ ὅὂ Ἳὕὄ ἽὕὂὖὉ ὠὂ ὝἽὉ ὅ ἻὖὋ). Ἧὂ  ὅὂὖὌὕἻ Ὅὗ-

ὅὖὍὠὓ ὝἽὉ ὅ ὂ ἱ ὂ ἻὠὀἽὖ ὅ ὂὖὠὉ ὑὖ  ὑὖ ἻὖὟὋὕ.  

Ὃ : ὃὕ Ἰ  ὂὖὉ ἰὊ ὅ ὃὖὠὌ q'0-ἷ  ὟἽ ἻὖὟὋὕ; ὅὖ ὄ Ἧὂὖ  ὂὖὉ 

ὃὖὠὌὈὕ Ὃ ἻὠὍ ὟἽὊ Ὗὑ Ὁ ἱὊ  ἱὉ ὂὖὊ ἻὍὖ ἵ Ὄὕ ὠὂὉ ἰὊ ὅ 

ὃὖὠὌἻὀ  ὟἽ ἻὖὟὋὕ. 

 



78 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

2.4.4. Ἳ   

 ἱ ὑὖὉ   ἻὁὖὄὖἽὕ ὝὈὕὐὖὉὕ ὑὖ  ὈὖἻ ἻὖὉὈὕὄ Ἧ ὅὠὀ  Ἳὑὕὄ 

 ὂὕὄὖὉ Ἳὖ ἯὋὖ Ἳ ὅ ὂ ὅ Ὅ . ἽὗὊὕὄ ὝὑὍὖ ὅὕ  ὝὈὕὐὖ ἯὠὈ Ὕὅὕ  

Ὕὅὕ ὂ ὂὖ  (pattern matching) Ἵ ὂὖ ὑὕ ὂ Ἳ ὑὖ ἰ . ἽὗὊὕὄ ὝὑὍὖ ὅὕ ἻὍὖ  

Ἧ ὅὠὀὉὕὄ ὝἽὉ ὅὕ Ἳ  Ὃὖ ἻὠὍ ἱὠὁ ὂ  (concatenation of symbols), 

Ὃὖ ἻὠὍ ὅὖὕὖ ὂ  (disjunction of symbols)  ( [ ] ), /, and .), ἵ ὁὖἻ  (counters) (*,+, { n- 

m}, ὃὖ ὑὖἻ /ὃ Ὂ Ἳ  (anchors) ^, $) Ὀ  ὑ ὠἻ ἱὉ ἻὖἻ  (precedence 

operators) ( (, ) ) ἵ  Ἧ ὅὠὀ  ὝἽὉ ὅὕ Ἳ /ἱὉ Ἳ Ἳ  ἽὗὊὕὄ ὝὑὍὖ ὅὕ  

Ἧὀ . ἵ ὂ ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὠὀ  Ἰ  ὃὖὠὌ  ὂὕὄὖὉ ἻὖὉὕἻ ἳ ὅ ὂ  

ὝἽ ὉὌὕ .  ἽὗὊὕὄ ὝὑὍὖ ὅὕ  ὅὕἻὈὕἻ  Ἳ ὂ ὅ Ἳὖ Ὃ (\1, ἳὀ Ὁ ( ) ) 

ὃὖὠὄὑἻ (memory) ἳὉ ὂ ( Ὗὄ ὋὈὕὄ) ἱὉ ἻὈὕ ; ἰὄὕ  Ἧὠὂ ὃὖὠὌ  

ὂὕὄὖὉ ἻὖὉὕἻ ἳ ὅ ὂ  ὝἽ Ὁ ἱὉὌὕ . Ἰ  ὂὕὄὖὉ Ἳὖ ἳ ὅὠὀὉὕἻ (implicity) Ἰ  

ὠὋὉὕὄ ὝὈὕὐὖὠὉ (formal language) ὂὕὄὖὉ Ἳὖ ἶ  ὝἻὕ Ἳὖ Ὃ ὟἻὕ ὠὑἻὍὖ  

Ἳὁ / Ὀ  ἵ  ὑὖὍ Ἳὖ Ὃ . Ἰ  ὂὕὄὖὉ Ἳὖ ἵ Ἳ, ὝἽὕ Ἳ  

ὑὠὊὅὀ ἽὕὉ Ἳ  (graphic images) ἵ ὅὄ ἳ Ὅὀ ἻὖὉ ἵ ὂ  Ὃὖ ἻὍὖ  

Ἳὁ ἻὠὍ /Ὀ ἻὠὍ  ὝἽὕ ὝὋὕ ὂὖὉὕἻ  (vocabulary) ὅὉ ὅ ὂὌὕ . ἳ ὂὖ 

ὝἽ Ὁ ὅ ὀ ὂὕὄὖὉ Ἳὖ (DFSA) Ἧ  ἱ ἻὖὋ ὃὖὠὌὉὕ  ὑ ὈὕἻ  

ὂὗ Ὀὕὄὖ Ἳ ὅ Ἳὖ Ὃ . ἳ ὂὖ ὝἽ Ὁ ὅὀὕὂ ὂὕὄὖὉ Ἳὖ (NFSA) ὃὖἻ ὃὖὠὌ  (current state) 

Ἧ ὂ ἳ Ὅὗ  (Next input)  ὂὊ ὅ  Ὗὅὕ  Ἧ  ἵ Ἳ Ὗὑ Ὁ ὅ  ὑὐὖἻὍὖ  (multiple 

paths) Ἰ ὠὋ  Ὗὂ Ὕὂ Ἳ Ὗὑ . ἳ ὂὖ ὝἽ Ὁ ὅὀὕὂ ὂὕὄὖὉ ἻὖὠὉ  ἳ ὂὖ 

ὝἽ Ὁ ὅ ὀ ὂὕὄὖὉ ἻὖὉὕἻ Ὀὕ Ὃ ἱὉ . ὃὖἻ ἽὖὃὖὊ  (agenda) ἵ ὂ ἳ ὂὖ 

ὝἽ Ὁ ὅὀὕὂ ὂὕὄὖὉ ἻὖὠὉ  ὝὂὕὖὝὂ Ἳ Ὗὑ  ἵ Ὃ ὃὖὊ ὠἻ  ὅὕὖὟἽὕὂὖ ὅ  

(explore) Ἧὂ  Ὗὂὀ  ὃὀὑ ὠἻὠὉ/ ὂ ὂὖὊ ὠὂ (search strategy)  ὑὖὍ Ἳὖ Ὃ . ἰὐ 

ὂ  ἵ Ὃ Ὗὂὀ  (depth-firsrt search) Ἧ Ὄ  Last-in-First-Out (LIFO)) ὃὖἻ ἽὖὃὖὊ  Ἰ  

ὑὖὉ  (agenda as-stack) ἵ ὅ ὀ  Ὕὅὕ ὂ ὠὀὉ  (corresponds); ἯἻὌ ὂ  ἵ Ὃ 

Ὗὂὀ  (Breadth-first-search Ἧ Ὄ  First-in-First-Out (FIFO)) ἵ Ὃ Ὗὂὀ  ὃὖἻὐἽὖὃὖὊ  Ἰ  

ὑὕὖὠἽ (agenda as gueue) ἵ ὅ ὀ  Ὕὅὕ ὂ ὠὀὉ . ἵ ὂ ἽὗὊὕὄ ὝὑὍὖ ὅὕ ὠὀ  

ὂὕὄὕἻὟὑ ἳ ὂὖ ὝἽ Ὁ ὅὀὕὂ ὂὕὄὖὉ ἻὖὉὕἻ  ἳ ὂὖ ὝἽ Ὁ ὅ ὀ ὂὕὄὖὉ ἻὖὉὕἻ  

Ὕὂὕ Ἳ ἱὉ .  

 

     



79 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

     ἱὉ  3 

ἻὁὖὄὖἽὕ Ἰ ὉὄὖὉ 

3.1.  ἯὋὖ Ἳ 

Ὗὅ  ὝἽὕ  Ὗὅ Ἵὖ Ἵὖ  ἯὌ ἻὍὕ  Ἰ Ἳὖὠὁ Ἳ ὅ ὀ  ἵ Ὃ Ἰ  

Ἧ ὅὠὀὉὖὌὕὄ ἵ  Ἰ ὠὋὉὖ  ἳ ὠὋ  Ἳ  Ἰ ὉὄὖὉ  ἵ Ὄὕ  

ὂ ἻὕὌ  ὟἻὕ ὅὕ ἻὠὍ  ἳ Ὅὀ  ἰ -ὟἻὕ ὅὕ  ἰ . ὃὕ  ἱ  ὂ ἻὕὌ  

Ὗὅ ἽὋὖὂ  Ὀ  Ὗὅ ὑὕ Ἳ Ὕὂὕὐὖ ὅ ὠὂ Ἳὁὖὄὖ Ἰ ὉὄὖὉ  (computational 

phonology)  ἵ Ὃ Ὕὂὕὀ Ὅ ὝὈὕὐὖὉὖὉ  ἻὖὠὍὠὉ  ἯὋὖ ὝἻὕ Ὅ Ἧ ὅὠὀ 

ἳ ὍὋὖὠὑ  ὑὐὖ ὠὋ ὑὠὊ ἻὠὍ  ἯὋὖ Ἳ ὅ ὂ ὟὅὕἻὖ ὟὋὕ.  

ὂὕὄὖὉ  Ὗὅ ἽὋὖ  ἻὖὉὈὕὄ ὝἽὉ ὅὕ  Ἰ ὉὖὉ Ἳ ἯὠὌὑ ὠὑ ἳ ὍὗὀὕἻ 

ἶ  ὝἽὕ ἻὍὖ  ὟἻὕ ὠὑὠὉ ὝὑὍὖ ὀὕἻ ἳ ὅ ὂὖ ὝἽ . ἵὂὖὕὖὠὀὉὕἻ 

ἳὠὊὉὖ  Ὗὅ ὑὕ Ἳ  ἵ Ὃ ἻὖὉ  ὝἽὉ ὅὕ  ἳὠὊ ὝἽὕ ἻὍὖ  ὟἻὕ ὠὑὠὉ 

ἳ ὍὗὀὕἻ ἶ  Ἰ ὉὖὉ Ἳ ἯὠὌἻὠὍ ὝὑὍὖ ὀὕἻ  Ὕὅ ὑὂὕ . Ὗὅ ὠἽ  ὕὖ  

ὝἻὕ ὂ  Ὀ  ἳ ὑὕ ὂ  ἱὑ Ὃὖ  ὅὉ ὅὕ ὅ ὑὠἻ ὅ ὀὂὕ : ὂὕὄὖὉ  

ὟἻ Ὕὀ ὂ  (automatic dictation), Ἰ ὝὅὉ , Ἳὁὖ ὝὅὕὋὖ  Ὗὅ  

Ἧ ὅὠὀὉὖὌὕὄ ἱὠὀ Ἳ Ἳ  Ὀ  ὝὂὕὠὌ ὟὅἽὖἻ, Ὗὅ  ὠὋ Ὅὑ Ἳ  

Ὂ Ἵὕ ὂ ἳ Ὅὗ  Ὀ  ὝὑὍὖ  ἵ ὅὄὑὕ .  

ἱ  ὃὕ  ὟὅἽὋὖὑὕ  (speech recognizer) Ὀ  ἳὠὊὉὖ  Ὗὅ  (text-to-

speech) Ἰ ὠὋἻ  ἵ ὅὄὑ Ὃὖ  Ἳὑὄ  ὝἽ Ὗὑὕ: ἵ ὑὕ  ὝἽὕ Ἳ  Ἰ Ἳ  

(phones) ἵ Ὃ ὂὄὖ ὅ ὀ Ὗὅ  ἯὌἻὖ  Ἧ ὅὠὀὉὖ  ἳ Ἵὕὖ Ἳ ὅ ἻὖὋ? Ὗὅ ἽὋὖ  

Ἰ ὠὋ Ἧ  ὕὖ ὝἻὕὍ ἱὉ  Ἰ Ὕὑὕ  ὝἽὕ  ἳ Ἵὕὖ ὠὅ Ὗὑ . 

ἳὠὊὉὖ  Ὗὅ  Ἰ ὠὋ Ἰ Ὕὑὕ  ὝἽὕ  Ἰ  ἳ Ἵὕὖ ὠὅ Ὗὑ . ὃὕ  

ἱ  ἳ Ἵὕὖ ὠὅ ὑὖὍ Ἳ Ἰ  Ὕὃ Ἳὁ ἻὠὍ (phonetic alphabets) Ἰ ὉὖὉ  (phonetics) 

ἻὍ ὂὖ  ὅ ὂὖὉὕἻ ἯὋὖ Ἳ ὅ ὂ Ὗὑ ὑ . ὟὈ  ὃὕ  Ἰ ὠὋ Ἰ ὉὖὉ  

(articulatory phonetics)  ἵ ὅὠὂ  ἯὋὖὉ Ὗὑ  ὑ . ἱ  ἵ ὑὕ  ὑὕὉὖ Ὅ 

Ἰ ὅὕ ἻὍὕ  Ὗὅ ὝἽὕ Ἳ  ἳ ὑὕ Ἳ ὅ ἻὖὋ  ἵ ὅὠὂ ἰ .  

Ἰ  Ὃὖ ὅὖ ὀ Ἰ  ἵ Ὕὅὕ  Ἰ Ὕὑὕ  ὐ  ἸὟὊὈὕὂὖὕὖ ἳ Ἵὕὖ Ἳὅ ἻὖὋ  

ἵ Ὃὖ Ὀὕὄὕ  ἳ Ἵὕὖ ὠὅ Ὀὕὂὖὕὖ ὅ ὑ  ἵὍὖὂὕ . ἰὄὕ  ἱ  Ἧ ὑὕὋὖ ὠὌ. 

ἵ Ἳὕ ὀὕἻ, ὂὈὖὐὖ [ ] ἵ Ὃ Ἰ  Ὗὑ ὅ ὀ Ἰ  ὐ ἻὍὖ  ὈὖἻ Ὗὑ ὅ  

ὝὈ ὅ ὂ  ὝἽ Ὁ ὅ ἻὖὋ . ὝὈὕὐὖὉὖὉ  Ἰ ὉὄὖὉ  (phonology) ἻὍ  Ὗὑ ὅ ὀ 

ὐ  Ἰ Ἳ  Ὗὑ ὅ  ὝὈ ὅ ὂ  ὝἽ Ὁ ὅ Ἳὖ Ὃ  ἵ ὅὠὂ  ἵ ὑὕ  Ἰ ἻὍὖ  

ἱ Ὕὑὕ ὠὋ Ὀὗὂὖ ἱὌ Ἳὁ ὀ  Ὕὂὕὀ ὠὀὉ  ἵ ὅὠὂ  ὑὖὍ ἻὖὋ . ὃὕ  

ἱ Ὗὑ ὅ ὀ ὝὈ ὅ ὂ ἻὠὍ ὑὖὍ Ἳ Ἰ ὉὄὖὉ  ὑὖὂὖἻὠὍ (phonological rules) ἵ ὂ 

Ὗὑ .  
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Ἳὁὖὄὖ ὑὐὖ Ἰ ὉὄὖὉ  ἰ  Ἳὁὖὄὖ Ἰ ὉὄὖὉ  (computational phonology) ἵ  

ἯὋὖὉ ὅ . Ἳὁὖὄὖ Ἰ ὉὄὖὉ  ἻὖὉὈὕὄ ὅ ὂὖ Ἰ ὉὄὖὉ  ὑὖὂὖἻὠὍ 

Ὀὕὂὖὕὖ ὅ  Ἳὁὖὄὖ ἱὉ ὠὋἻὍὖ  ἰ ὑὕ . ὃὕ  ἵ ὑὕ  ἵ ὀ  

Ὀὕ ὋὖἻ  (spelling-rule transducers) Ἰ ὉὄὖὉὠὌ Ὀὕὂὖὕὖ ὅ ὂ ἱὉ  ἵ  Ἳὕ ὀ 

Ὗὑ . ὅὖ ὄ  Ἰ ὉὄὖὉ  Ἳ Ὃ  (phonological learning)  Ἳὁὖὄὖ ὈὕὂὖὕὖἻὠὍ ὑὖὍ Ἳ 

Ὗὑ : ἵ ὑὕ  Ἰ ὉὄὖὉ  ὑὖὂὖἻ  ἱὉ ὂὖὊ  Ἳ Ὃ  ὑὐὖ ὠὋὑὠὊ ἻὍὕ  ὂὕὄὕἻ 

ἴ Ἳ ὅ ὂ ἱὉ . ἱ ὂὖὉὕἻ ὃὕ  ἳὠὊὉὖ  Ὗὅ Ἰ ὠὋἻὍὖ  Ἰ  

ἻὖὉὈὕὄ Ἵὖ Ἳ  Ὗὑ  Ἰ ὉὄὖὉ  Ὀὕ Ὃὖ Ἧ ὅὠὀὉὖὌὕὄ ὈὕὂὖὕὖὠὉ  

transducer-based model) ὅὖὊὟὉὕἻὖ Ἳ Ὗὑ : ἵ ἻὍὖ  ὟἻὕ ὠὑἻὍὖ  

Ἰ ἻὍὖ  ὟἻὕ ὠὑἻὠὍ  Ὕὅὕ ὂ . ὃὕ  ὂ  ὝὅὕὖὉ Ἰ  ἯἻὊὕὂὖὠὉ 

ἳ ὑὕ ὑὂὖ  ἳ Ὅ Ἵὖ Ἳ ἻὠὍ ἯὍὑὖὀ Ὗὑ . ὅὖ ὄ  ἵ ὑὕ  Ὀὕ Ὃὖ 

Ἧ ὅὠὀὉὖὌὕὄ ὝἽὕ ἻὍ ἽὖὉ Ἳ  ἵ ὀ  ἯὌ Ἳ  ἵ ὂὖ  

ἳ Ἵὕὖ  Ὕὅὕ ὑὂ  ἳ Ἵὕὖ ἻὍὕ  Ὕὅὕὖὅ ὂ ὅὀ Ὗὑ  ἵ  Ἳὕ ὀ 

Ὗὑ . 

ἻὁὖὄὖἽὕ Ἰ ὉὄὖὉ ἵ Ὃ ὂὠὌ  Ἰ ὉὄὖὉ  ἵ Ὃ ὅὕὀ ἵ ὠὌὠὉ ὂὕ 

Ἰ ὉὖὉὠὌ ὟἽ  ἱ  ὅὉ ὅ ὂ ὅ Ὅ. Ὗὅ Ἵὕ Ἰ ὅὖὉ ὀ 

Ἰ ὉὖὉ ἻὑὖὉ ὀ Ὕὂὕὀ Ὅ ἵ Ὃ ἻὕὊὁ ὂὕ Ἰ ὅὖὉ Ὀ  Ἰ ὉὖὉ ἻὑὖὉ 

Ὃὖ ὂ Ἳ ἱ  ὂὊ ὅ Ὅ. 

3.2. Ἰ ὉὖὉ ἰ  

 ὝὈὕὐὖἻὍὖ Ἰ ἻὠὍ ὅὖὋ ὅὖ ὂ, Ἳὕ Ὃὖ ὅὊ ὂ , Ἳὕὂὕ ὟἻ  ἳὁ ὂ  ἵ Ὃ 

Ἧ ὅὠὀὉὖ ὑὠἻ ὅ ὂὖ ἰ ὑ  Ἰ ὉὖὉ (phonetics) ἵὄ ὅ . Ἰ ὉὖὉ ἵ Ὃὕ 

Ἰ ἻὠὍ ὅ Ὃὖ ὅ ὅ ἵ  Ὕὅὕ ὑὕἻ ὋὌὕ. ὝὈὕὐὖὉὖὉ Ὗὅ ὝἽὕ Ἳ Ὀ  

ἰὉ ὅ Ἳὖ Ὃὄ ἵ ὅὂὕ Ἰ ὉὖὉ ἵ ὅὠὂ Ὗὅ ὝἽὕ ἻὠὍ ὅ Ὃὖ ἰ ὂ  Ἧ Ὄ  

ὅ ὂ ἵὄ ὑὖὍ Ἳ ὂὊὌὕ. Ἳ ὅὕὖὈὕ Ὃ ὈὕὂὖὕὖὉὖ ὂἻὑὠὌ Ἧ ὑ ὠὍὉὖ 

ἵ  ὂἻὑὌὕὄ ὃὊ ὅ ἻὍὖ ἳὂὑὖὉὕ ἱὉ Ἳ ὅ  Ἰ ἻὍὕ 

Ἰ ἻὍὕἻ ὋὖὉὕ Ἳ ὝἽ Ὁὅ , Ἳὕ  ἴὀἻ ὂὖ ὑὐὖὉὕἻ ὝἽ  Ὕὅ ὅὑ 

Ἳὕ ἻὠὍ Ἧὠὀ  ἯὑὊ  ὠὍὉὕ ὋὖὉ ὂὖὋ ὝἽ ὉὉ ὅ ὂἻὑ 

ὕὖ ὝἻὕ Ὅ ὅ Ἳὖ Ὃ. ἱὂ  Ἧ ὅὠὀὉὖ Ἰ ὉὖὉὠὌ  ὑὠἻἻὍὕἻ 

ὅὖὕὖ ἻὌὕ.  

 ὑὠἻ Ἰ ὉὖὉ (three types of phonetics or branches of phonetics): Ἰ ἻὠὍ Ἧὂ  

ὅὖὋ, Ἳὕ Ὃὖ ὅὊ ὂ, Ἳὕὂὕ ἳὁ ὂ  Ἧ ὅὠὀὉὖ ὋὕἻ ὅ ἻὌὕ:  
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 Ἰ ὅὖὉ (articulatory phonetics) 

 Ἰ ὉὖὉ ἻὑὖὉ (acoustic phonetics)  

 Ἰ ὁ ὑὖὉ (auditory phonetics)  

Ἰ ὅὖὉ (articulatory phonetics)  

 Ἰ ἻὠὍ Ἧὑ Ὃὖ ὅὖὋ Ἧ Ὄ  ἳ Ἵὕὖ Ἧ ὅὠὀὉὖ ὑὠἻ ὅ ὂὖ ἰ ὂ  

Ἰ ὅὖὉ ἵὄ ὅ . ἱὂὄὕ ἱ  ἳ Ἵὕὖ Ἰ ὉὖὉ ἵ  Ἰ  ὅὖὋ ὅὖὉ ἵ  

ἯὋὖὉ ὅ. ἱ ὑὕ ὠὋ Ὗὅ ἻὍὖ ἯὠὈ ὠὅ  ὝὂὕὐὖὠὌ ἰὂὕὊὈὕἻ 

ὝἻὕ  ἳὀ ὋὖὉ ὟὃὕἻὖ Ἰ ἻὍὖ ὅὖὋ ὠὅ ἰὊὕ . Ἰ Ἳ  Ἧὑ Ὃὖ 

Ἰ ὅὖὀ, Ἰ ὠὋ Ἧ ὅὠὀὉὖ ὑὠἻ ὅ ὂ ὅ. Ἰ ὅὖὉὠὌ  ἻὕὌ ὂὕ 

ὂὖὉ Ἰ Ὁὕ  ὠὋ ἵ ὅ. ἯὟὄἻὈὕἻ ἵ Ὄὕ ὝὈὕὐὖἻὍὖ Ὅ ὈὊὅὖὌ Ἳὁ ἻὍὖ 

Ἰ Ἳ  ἱ ὑὕ  ὠὋὉὖ ὂὕ ἰὊὕὉ ὅ Ἳὖ Ὃὄ. ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ ὈὖἻ ὅὠὐὉ 

ὝὈὕὐὖἻὍὕἻ Ἳ ὂ ὅ Ἳὖ Ὃ ἽὈ Ἳὖ ὂ ὂὖ ὂὈὖὐὖ Ἰ ὅὖὉ ὠὋὉὖ Ἰ Ἳ  

ἰὊὕὉ ὅ Ἳὖ Ὃὄ. ἱ ὠὋὉ Ἰ ὅὖὉ ὑὍ Ἵὖ ἰὂὕὊὈὕἻ Ἧ ὅὠὀὉὕἻ 

ἯὠὈ ὂ ὅὕὁὖὄὖὉὖ Ἰ ὅὖὉ ὑὖὍ ἻὟὈ ἵ ὅ. ὈὊὅὖὌ Ἳὁ ἻὍὖ ἵ Ἳ  

Ἰ Ἳ  ἱὠὀὟὉ  ἵ ἻὍὖ ἵ ὁὖ ὠἻ  Ἰ ἻὍὖ ἵ ὁὖ ὠἻ  

ἱὠὀὟὉ  ὃὖὌὑὖ ὑ ὂ ὈὉ ἻὃὖὠὌ ἱ ὑὕ  ὠὋὉὕ ὝὂὍὖ ὂ. Ὀὄὖὂ ὠὀὉ 

ὑὕὉὠὋὉὖ ἳ Ὅ ὅ , ὃὕ , Ἧ ὁ  Ὗὅὕ Ὃ ὅ Ὗὑ ἱὀ ἻὍὖ ἱ  ὅ Ὗὑ 

Ὗὅ ὝἽὕ Ἳ ὅὖὋ Ἳὖ Ὃὄ. Ἰ  Ἰ  ὅὖὋ  ἱὀ ἻὠὍ  ὑὠἻἻὠὍ  ὑὖὍ Ἳὖ ἰὊὕ  

Ἰ ὉὖὉ ὅὖὕὖ Ἰ ὅὖὉ ἵὄ ὅ . Ἰ  ὝὈὕὐὖὉὖ Ἰ ὅὖὀ, Ἰ  ὠὋ 

ἰἻὖὉὑ ὠὋ ὅ Ὃὖ ὑὖὍ ὑ Ἰ ὅὖὉ Ἧ Ὄ  Ὗὅ ὝἽὕ ὉὖὉ ἵὄ ὅ . 

Ὗὅ ὝἽὕ ἻὠὍ ἳὉὖὝὊὕ Ἳ (vowels), ὝὈ ὝὉὕ Ἳ (consonants) ἵὄ ὅὖὕὖ ὅ. ὂὈὖ 

ὈὊὅὖὌ Ἳὁ ὂὈὖ  Ἧ, ἰ , ἱ, ἲ Ὗὅὕ Ὃ 12 ἳὉὖὝὊ Ἳ ἱ ὅὂὕ 18 

ὝὈ ὝὉ Ἳ ἱ ὅὂὕ . Ἰ ἻὠὍ ὂὌὕὑὂὕἻ Ἧὑ Ὃὖ Ἰ  ὠὋ 

Ἧ ὅὠὀὉὖ ἳὉὖὝὊὕ Ἳ Ὀ  ὝὈ ὝὉὕ Ἳ ἵὄ  ὅ ἻὌὕ.  

Ἰ ὉὖὉ ἻὑὖὉ  (acoustic phonetics)  

 Ἳὕ Ὃὖ ὅὊ  Ἰ ἻὍὖ ἱὉ Ἳ ὠὂ ὅ Ὃὖ ἰ  ὅ  Ἰ Ὁ ἻὑὖὉ ἰ . ἱ  

Ἰ ἻὍὖ Ἰ ὉὖὉ Ἳ ἯὠὈ ὠὅ ἰὊὕ ἻὖὋ. Ἱ  Ἰ ὠὉ Ὀ ὝὋὕ Ἰ Ὁὖ  ὟὑὋὕἻ 

ὃὕ ὟἻ ὁ ὑὂ ἻὖὉ ἻὕὊὁὈὕἻ ἯὠὈὑ  Ἧὂ  Ἰ ὉὖὉ Ἳ ἻὍὕ . 

Ἰ ἻὍὖ ὅ Ὗὑ Ἰ ὉὖὉ Ἳ ἻὠὍ ἰὊὕὉ Ἰ ὑ ὁὠὄ ὑὠὊὅὀ 
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Ἳ ὑὖ/Ἰ ὃὖὋὈὕὠὌ ὑὠὊὑὖ (spectrograph) ἵ Ὃ Ἳ ὑὖὠὉ Ἰ ὉὖὉ ἯὋὖἿ Ἳ  

ὠἻὉὕ ὑ. Ὗὅ ὝἽὕ ἻὍὖ ὅ  ὃὌ ἻὠὍ Ἰ ὉὕὊὕ Ἵὖ Ἳ ὑὖἻὍὖ Ὄ  

Ἳ ὀὋὖὑὟὂ Ἰ ὉὖὉ ἻὑὖὉ ὝἽὉὌὕ.  

Ἰ ὁ ὑὖὉ (auditory phonetics)  

 Ἰ ἻὠὍ Ἳὕὂὕ ὟἻ  ἳὁ ὑὠὂ ἰ  ὅ  Ἰ ὁ ὑὖὉ ἵὄ ὅ . ἱὠὂ  

ὟἻ Ὕὅὕ Ὁ, ὝἽὑὖὌὑὖὉ ἵ  ὑ . Ἰ ὁ ὑὖὉ ἵ ὅ  Ἰ  Ἰ  ὝἽὑὖὉὕ 

ἳὁὊ ὅ  ὂ ὠὈὠὉ ὑὖὑὕὖ ὂ ἰ . Ἰ ὉὕὊὕ ἽὖὉὖ Ὃὕὑ ἰ  ὠὋὉὕἻ 

ἵ ὁ ὅ ὑ  Ἰ ὁ ὑὖὉὌὕ. ἱ ὑὕ  ὠὋὉὖ Ἰ Ἳ  Ἧὑ ὠὋ 

Ἰ ὉὕὊὕ ἽὖὉὕὍ ὟἻ  ὃὖὠὌὠὉ ἯὋὖ ὁ  ὑὠἻὠὉ  ἰὂὕὊὈὕἻ ὝἻὕ  

ἰὊὕὉ ὅ Ἳὖ Ὃὄ. Ἰ ὉὕὊὕ ἽὖὉὖ Ἰ ὅὖὉ ὑὊὟὑ Ἳ ὅ ὀ ἯὍὑὖ  Ἰ ὁ ὑὖὉ 

ὑὊὟὑ Ἳ ὅὀὑὖ ὠὌ. Ὕὅ ὅὕὌὕὄ ὝὈὕὐὖ ἰὊὕ ἽὖἻὍὖ Ἰ ὅὖὉὠὌὟὉὕ 

Ἰ ὉὖὉ ἻὑὖὉὠὌὟὉὕ Ἧ ὅὠὀὉὕἻ ὝἻὕ ὀ Ἰ ὉὕὊὕ ἽὖὠὉὟὉ ὅὕ Ἳ ἻὖὋ. 

3.3. Ἰ ὅὖὉ  ἰ 

  Ἰ ἻὍὖ Ἰ ὉὖὉ ἻὑὖὉ ἰ  ὂὕ  ὃὈ  ὂὠὌὉὕὉ Ὗὃὕ Ἳ ἵ Ὃὕ  ὂὈὖ 

Ἰ ἻὍὖ Ἰ ὅὖὉ ἰ ὑὖ ὅὖ ὄὁὖ ἱ ὌὕὈ ὂὈὖ Ἰ ἻὍὖ Ἰ ὉὖὉ Ἳ 

ὅ Ἳ ὅ Ὃὖ ὕὖ ὝἻὕ ὑ Ἳ ὄ . ἵὄὟὑὂὕ ὂὈὖ Ἰ ἻὍὖ Ἰ ὅὖὉ ἰ  

ὅ Ὃὖ ἱ  ὑὖὍ Ἳ ὅ Ὅ. Ὀ Ὀ Ὃὖ ὂὈὖ ἳὠὊὉὖ  Ὗὅ  

ἱὠὁ ὅὕ Ἳ ὂὖ ὂὈὖ Ἰ ἻὍὖ Ἰ ὅὖὉ Ὃὖ ὂ ὂἻὑ Ἳ Ὗὂὠὑ ὅ .  

Ὃὖ ὅὕἻ ὐ  Ἧ Ὄ  ἱὌ Ἳὁ Ἧ ὅὠὀὉὖ ὂὈὖ Ἰ Ἳ  Ὀὕ ὑ ὅ ὋὖὉ ὑὖὂὖἻ 

ἳὠὊὉὖ  Ὗὅ  ἱὠὁ ὅὕ Ἳ ὂὖ ὈὖἻ ὟὂὠὑὉὕ. ἱ ὂὠἻὉ ὟὂὠὑὠὉ ὂὈὖ 

Ἰ ἻὍὖ Ἰ ὅὖὉ ἰ  Ἳ ὂὖ ὝἻὕ  ὑὖὍ Ἳ ὂ Ἳὖ Ὃ. 

 ὄ  ὋὖὉὅ Ὗὅ ὝἽὕἻὍὖ ὅὖὋ ὅ Ὃὖ ἰ ὑ  Ἰ ὅὖὉ ἰ ὑὕ . ἱὂὖ 

Ἰ Ἳ ὅ Ὃὖ Ἧὠὑ ἵ ὑὕ Ὗὑ ὅ ὀ Ἰ ἻὠὍ ἳ ὑὕ Ἳὖ Ὃὄ ἵ ὅ  

ὅ Ὃὖ Ἧὑ ὠὋ Ἰ ὅὖὀ Ἧ ὅὠὀὉὖ Ἰ ὠὋ Ἧ ὅὠὀὉὖ ἵ ὑὕ 

Ὗὑ ὅ ὂὌὕ ἵ ὅ  ὅ Ὃὖ ἱ  ὑὖὍ Ἳὅ . Ὃὖ ὅὕἻ ὂὈὖ Ἰ ἻὍὖ ὅὖὋ ὅὖὉ 

ὅ Ὃὖ ἱ  ὑὖὕὖὑὕἻ ὟὅἽ ὅ. Ἰ ὅὖὉ ἰ  Ἰ ὉὖὉ ἻὑὖὉ ἰ  

ἳὠὊὉὖ  Ὗὅ Ἵὕ  Ὗὅ Ἵὖ  ἳὠὊὉὕ ὑὖ Ἧ ὅὠὀὉὕ ἯὠὈ .  

3.3.1. Ἰ Ἳ (organs of speech)  
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 ὟὅὝἽὕ ἻὠὍ Ἰ ὅὂ  ὅὉ ὅ  ἳὀ  ἳ ἻὟὍ Ἰ Ἳ 

ἵὄ ὅ Ἳὖ Ὃὄ. ὝὈὕὐὖὉὖ ἳ ὀὕ Ἳ ὅ Ἳὖ Ὃ Ἰ Ἳ  Ὗὅ ὝἽὕἻ  ἵὄ ὅ . 

ἱ Ὕὑὕ ἻὠὍ Ἰ ὅὂ  ὅὉ ὅ  ἳὀ  ἳ Ἳ Ὗὅ  ἳ Ἳ  ἵὄ ὅ . 

ἱὂ , ὠὊ Ὂ, Ὕὂὕ ὠὀ, ὑὕ , , ὅ , ὃὕ , Ἧ ὁ  Ὗὅὕ Ὃὠὑ ἱὂὖ 

Ἧὀ . ἱὑ Ὃὖ  ὅὖὋ ὝἽὉ Ἳ ὂ ὠὈ ὝἽὉ ἻὍὕἻ ἱ ὂὕ  Ὗὅ ὝἽὕ ἻὠὍ 

ἳ ὑὕ ὑὂὖ ἱὠὑ Ὕὅ  ὅ  ὑἻὖ Ἳὖ Ὃὄ. ἱ ἻὠὍ  ὅὖὕὖ ἻὍὕἻ 

ὅὖὕὖ ἻὌὕ. 1. Ὕὃ  ὅ ὂὖ 2. Ὕὂὕ ὠὀ ὅ ὂὖ 3. ὂὠὌ  ὅ ὂὖ. ἱ ὂ ὅ ὂὖἻὍὖ 

ὠὋὟὉ ἳὉὖ ὂ (respiration), Ὂ  ἵ ὂ (voicing), Ἰ ὂ (articulation) ἵ Ὃ  

ὝἽὉ Ἳ ὃὠὀὝὅ Ἳὖ Ὃὄ. ὠὊ Ὂ (lungs) ὂ  ἳὂ Ἳ (lips) ὑὠὊ ἳ Ὅ 

ἳ ἻὍὖ ἱὉ Ἳ ἻὟὍ Ὗὅ ὝἽὕ ἻὠὍ ὅὖὋ ὅὖ Ἳὖ Ὃὄ. Ἰ Ἳ ἵ  ὝὅὉ 

ὠὊ Ὂ ὂ  ἳὂ Ἳ ὑὠὊ Ὅ ἳ ἻὠὍ  Ἧὑ ὠὋ ἱὉ  ὂὠἽἻὠὍ  

Ὃὖ Ἳὖ Ὃ. ἱ ὀ  ὅ ὂὖὠὉ Ὗὅ ὅὕὠὂ (speech tract) ἵ  Ἧὠὐ ὅ. 

Ἰ ἻὠὍ ἵ Ὄὕ Ἳὗ ὑ Ὗὅ ὅὕὠὂὉὖ ὅὀ  Ἳὕ : ὅὀ  4  

 

ἻὠὋ 

ὠὍ 

ἳὂ Ἳ 

ὃὕ  

ὅ  

ὑὕὉὠὋ 

ὂὕὠὀ 

ὑ ὄ ὁ  

                 ὝὈ Ὄ ὁ  

 

ὠὊ Ὂ 

ἳὂὊὑὖὂὕὄ 

Ὕὂὕ ὠὀὉὠὋ 

                 Ὂ ὑὠὍ 

            ἳὁ ὐ  

             Ἳὕ ὐ 
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Ὗὅ  ἳ Ἳ ὅὖ ὑ ὑὄὑ ὠὋ ἳ Ὅὀ : 1. ἱὂ  (ἳὂ ) (lips), 2. ὅ  (teeth), 3. 

ὄὖὉ ὁ  (alveolar ridge/alveolum), 4. ἱὠὀὉ ὁ  (dome), 5. ἻὠὀὉ ὁ  (velum), 

6. ἳ ὃὕ  (uvula), 7. ὄὖὃὕ (tip of the tongue), 8.ἱὠὀὃὕ (blade of the tongue), 9. Ἳὠὀὃὕ 

(dorsum), 10. Ἧ ὃὕ (root of the tongue), 11. ἻὠὋ (nasal cavity), 12. ἻὠὋ ὑὕὉὖ 

(velic), 13. Ὕὂὕ ὠὀ (pharnx), 14.Ἳὕ ὐ  (epiglottis), 15. Ὂ ὑὠὍ Ὀὀ Ἳ 

(vocal chords), 16. Ἳὕ  ὐ  (trachea), 17. Ὂ  ὑὠὍ (larynx/adams apple).  

 (Nose)  

 ὑὕἽὖ ὅὂ ὑὕἽὠὄὠὉ ἯὋὖὑὂ  ὅὉ ὅ ἻὖὋ Ἰ  ἳὀ  ἳ   

ἵὄ ὅ . Ἰ  ὑὕὉὠὋ Ἰ ὠὉ ἵ  Ὗὅὕ ὅὖ ὄ ὁ ὠὂ Ἵ  ὂὕ ὂὖ ἻὠὋ 

ὑὐὖὉὕἻ Ἳὕ ὠὋ ὝὑὍὖὉὖ ὑὕὉὠὋ Ἰ ὠὉ ἹὊὍ ὝἻὕ ὉὕἻ Ὀὕ Ὃὖ ἳ Ἵὕὖὂ  

ὃὖἻ . Ἧὑ  ἵ Ὃ ὝἽὕ ὠὌ Ὗὅ  ὂὈὖὐὖ Ἧὑ( ) ἵὄ ὑ ἵ Ὃ Ἰ ὠὉ ὝἻὕ 

ἱὠὁ  ἳ Ἵὕὖ ὂ ἵ Ἳὕ ἰ .  

ὃὕ (tongue)  

 ὝὈὕὐὖὉὖ Ἳὕὁ ὅ Ἳὖ Ὃ ὅὌ Ἰ ἻὠὍ ἳ Ἵὕὖ ὅὂ ὅὉ ὅ  Ἱ  ἳ  ὃὕ. 

Ὗὅ ἻὍὖ Ἧ ὁ ὠὂ Ὗὃὕ Ἳὖ ὑὠὍὉ  Ἳ  ὝἽ ὑ ὃὕ ὑὠὍ ἵὄ ὅ . 

Ὂ ὑὠὍ Ὀὀ ἻὍὖ Ἧὂὖ Ὗὑὕ ἰὄὕ  Ἰ ὅὕὠὂὉὖ ἵ ὑὖὂ ὂ  ἳὊἽ  ἱ Ὃὖ 

Ὗὂὕ ὑ ἳὉὖ Ἳ ἵὄ ὅ . ὃὕὑὕὄ ὄὖὃὕ (tip of the tongue), ἱὠὀὃὕ (blade of the 

tongue), Ἳὠὀὃὕ (dorsum), Ἧ ὃὕ (root of the tongue) ἵὄ ὃὕ ἻὕἻ ὅ Ἳ ὅ.  

ὑὖὍὖ (Blade) 

  ὄὖ ὃὕὑὖ ὠὄὠὉ  Ὃὖ, ἯὂὠὄὝὉὕ  ὅὖ ὄὕ Ὕὂὕὀ  

ἯὠὈ Ὅ ὃὕὑὖ ἹὊ ὑὖὍὖ ἰ .  

ἱὂ  (lip) 

  Ὗὅ ὑὂ  ὅὉ ὅ Ἳὖ Ὃ ἳ ἻὍὖ ἱὂ  ἻὖὉὈὕὄ ἳ ὅὕἻ 

Ἳ ὂ ὅ ἻὖὋ. ὝὈὕὐὖὉὖ ἳ Ὅ Ἰ ἻὍὕὄ ἳὉὖὝὊὕ ἻὠὍ ὝὈ ὝὉὕ ἻὠὍ 

ἳ Ἵὕὖ  Ὗὅὕ ἱὂὐὖ ὅ  ἻὖὉὈὕὄὂὕἻ ἳ Ὅ . Ὗὅ ἻὍὖ ἱὂ  ἯὠἽ  

ἳ ὅὕ  (active articulator). ἱὂὠὄ ὟὈ ὂ (upper lip), Ἳὗὐὖὂ (lower lip) ἵ  

ἱὊ ὀὕἻ ὑὠἻ ὅ ὂὌὕ. ἽὖὌ Ἰ ἻὠὍ ἳ Ἵὕὖ ὅὂὖ Ἳὗὐὖὂ ἽὖὌ Ἰ ἻὠὍ 

ἳ Ἵὕὖ ὅὂὖ ὟὈὐὖὂ ὝἽὉ ὅ ὑὂὕ Ἰ  ὑὠἻἻὍὖ Ἧ ὅὠὀὉὖ ἱ Ὗὑ ὠὈ 

ἻὖὉὈὕὄ ἵὄὌὕ. Ἳὗὐὖὂ Ὗὅὕ ὟὈ ὂ ἵ ὂ Ἰ ὠὉ  Ἰ ὅὂὖ ὂὄὖὉὕἻ 
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ὝἽὉ ὅ ὑὂὖ ὠὌ. ἳὉὖὝὊὕ ἻὠὍ Ὕὅὕ ὂὑὠὊὉὖ ἱὂ ἻὍὖ ὅ  ὈὖἻ  

ἻὖὉὈὕὄ. ἽὖὌ ἳὉὖὝὊὕ Ἳ ἳ Ἵὕὖ Ἳ ὅ Ὗὅὕ ἱὂ Ἳ ὑὖ  Ὗὑ  ἽὖὌ 

ἳὉὖὝὊὕ Ἳ ἳ Ἵὕὖ Ἳ ὅ Ὗὅὕ ὑὖὕὖ ὝἽὉ ὅ Ἳὖ Ὃὄ.  

ὅ  (tooth) 

 Ὗὅ Ἳ Ὀ ὝὋὕ ἻὖὉὈὕὄ ἳ  ὅ  ἰ . ὅ  Ἰ  ὃὖὠὌὝὉὕ ὅὖ 

Ἧ Ὄ  ἯὠἽὉὕ ἳ  (passive articulator) ἰ . ὅ ὝὌὕ ἻὍὖ ὅὖὋ ὅὖὀ ὅ Ὄὕ . 

ὅ  ὑὕὉὖ ὝἽὕ ἻὠὍ ἳ Ἵὕὖ Ἳ ἶ Ὃ ὑὠἻὉὖ ἱ  ὂὕὠὀἻὍὖ ὑὕὖὠἽὉὕἻ 

ἯὠὈ ὂὖ  ὂ ὠὀὉὕὄ Ἧ Ὄ  ὕὖὉ ὠὄ ὝἻὕ ὀ ἳ ὂὖὉὕὄ Ὕὑ ὁὖὋ ἳ  

ἰ . Ἰ ὉὖὉ  ὅ  ἵ ὅ  ὟὈ ὅ ὑὕὖὠἽὠὉ Ἳὗ ὅ ὑὕὖὠἽὠὉ Ὃὖ ἻὖὋ. 

ἱ  Ἧ ὅ ὠὌ  (alveolar) Ἧ ὁ ὠὂ  (palate) Ὃὖ ἯὠὈ ὂὖ ἻὖὋ. ἽὖὌ 

Ἰ ἻὍὖ ὅὖὋ ὅὕ Ἳ ὂὖ Ὗὅὕ ὟὈ ὅ ὑὕὖὠἽ Ἳὗ ὅ ὑὕὖὠἽ Ἰ ὅὖὀ ἻὍὕἻ 

ἯὠὈἻὖ Ὃὄ. ἱ ὂὕ  ὟὈ ὅ ὑὕὖὠἽὟὉ ὅὌ Ἰ Ἳ  Ἰ ὅὂ  Ἰ ὅὖὀὈὕἻ 

ἯὠὈἻὖὋ ἵὄὌὕ.  

Ἧ ὅ  (alveolar) 

  Ἧ ὅ  Ὗὅ ἻὍὖ Ἱ  ἯὠἽὉὕ ἳ  (passive articulator) ἰ . ἱ  

ὑὕὉὖ ὟὈ ὅ ὑὕὖὠἽὠὉ Ἧ ὂὖ ἻὖὋ. ὄὖ ὃὕ Ἧ ὅ ὠὌ  Ὕὅὕ ὂ ὅὌ Ἰ Ἳ  

ὅὖὋ Ἳὖ Ὃὄ. ἱ Ὕὑὕ ἻὠὍ Ἧ ὅ  Ἰ Ἳ  ἵὄὌὕ. 

 Ἧ ὁ  (palate) 

  Ἧ ὁ  ὟὈ ὅ ὑὕὖὠἽὉὖ Ἧ Ὁὖ  ἳ ὃὕ  ὑὠὊ ὅὊ ὂὖ  

Ἳ ὄὈὕὄ ὅ ὂὖ. ὟὈ ὅ ὑὕὖὠἽὠὉ Ἧ ὂὖ  ὅ ὂὖὠὉ Ἧ ὅ / ὄὖὉ ὁ  

(alveolar) ἵ  Ἧ ὅ ὠὌ Ἧ ὂὖ  ὟὈ ὅὊ ὠὅ ἱὠὀὉ ὁ  (hard palate) 

ἵ  ἱὠὀὉ ὁ ὠὂ Ἧ ὂὖ  ὅ ὂὖὠὉ ἻὠὀὉ ὁ  (soft palate) ἵ  

Ἧ ὁ ὠὂ  ὅὖὕὖ ἻὌὕ. ἱὑ  Ἧ ὅ  ἱὠὀὉ ὁ ὂὖ  ἱ Ὄὕὂ Ἰ  

ἽὖὋ ἻὠὀὉ ὁ ὂὖ ἳ . ὟὈ  Ἧ ὁ ὂὖ ὟὈ ὅὊ ὠὅ ὂ  ὃὕ Ἧ ὁ  

ἵ  ὄὖὃὕ Ἧ ὁ  ἵ  Ἳὠὀ ὃὕ Ἧ ὁ  ἵ  ὅὖὕὖ ἻὌὕ. ἱὠὑ Ἰ ὅὖ 

Ὗὅὕ ἱὉ ἻὕὈ ὃὖὠὌὉὕἻ ἱ ὅὂὕ ἱὠὑ ὃὖὠὌὝὉὕ ὅὖ (passive articulator) 

ἵὄ ὅ .  

ἳ ὃὕ (uvula)  
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 ἳ ὃὕ ὑὕὉὠὋὠὉ  (vocal cavity) ἻὠὋὠὉ  (nasal cavity) ὅὖὕὖ Ἳ ἳὂ . 

ὑὕὝὉὕ ἻὍὖ (vocal sounds) ἳ Ἵὕὖ ὅὖ Ὗὅὕ ἱ  ἻὠὋ ὑὕὉὖὠὌ Ἧὠὀ  Ἳὕ  

ἻὠὋ  ὝἽ ὑὠὂ ὂὠὀὝἽ . ὝἻὕ ἻὍὖ ἳ Ἵὕὖ ὅὖ Ὗὅὕ ἱ  ἻὠὋ 

ὑὕὉὖὠὌ ὂὖὋ Ἳὕ  ἻὠὋ ὑὐὖὉὕἻ ὝἽ ὑὠὂ Ἧ Ὀὂὖ . Ὂ ὑὠὍ Ὀὀ Ἳ 

(vocal chords) Ὕὂὕ ὠὀ Ὕὂ ἻὍὕ ἰὄ Ὕὅ Ὁὕ. ἱ Ὕὅ Ὁὖ 

Ἰ ὝἻὕ  ἱὊ  ὝὈ Ὁ Ἵ ἻὍὕὌὕὄ Ὗὅ ὠὅ Ὂ ὑὠὍ Ὀὀ Ἳ 

ἵ ὅ. Ὂ ὑὠὍ Ὀὀ Ἳ Ἧὠὀ  ὃὖὠὌὉὖ ἱ Ὗὅὕ ὅὖὋ  Ἰ ὠὉ Ὂ ὑὠὍ 

Ἧὠὀ Ὕὅὕ (glottal stop) ἵ ὅ. Ὂ ὑὠὍ Ὀὀ Ἳ ἯἻ  ὑὖὕὖ ὂὖ ὠἻὉὖ 

ὝὑὍὖὟὉ  Ἧὂὖ ὑὖ Ὃὖ ὝὑὍὖὟὉ. ἱ Ὕὑὕ ἹὠἽ Ὃὖ ἱ . ἱ ὑὕ  

ἳ Ἵὕὖ Ἳ ὅ Ἰ Ἳ  Ὂ Ὄὕ Ἰ Ἳ  (voiceless sounds) ἵὄ ὅ . Ὂ ὑὠὍ Ὀὀ Ἳ 

Ἧ ὠὈ ὅ  ἱ ὠἻὉὖ ὝὑὍὖὟὉ Ἳὕ  Ἧὂὖ ὠὑ Ὕὅ ὑὂὕ Ἧ Ὗὅὕ 

ἳ Ἵὕὖ Ἳ ὅ Ἰ  ἹὠἽ ὀὄὖ . Ἧ  ὊὝὌὕ (voiced sounds) ἵὄ ὅ .  

Ὂ  ὑὠὍ  (Epiglottis)  

 Ὂ  ὑὠὍ  Ὗὅ ἻὍὖ Ἰ . ἱ  ὟὈ  Ὕὂὕ ὠὀὉὖ ἯὠὈ Ὅ. 

ὑὕἽὖ  Ὂ  ὑὠὍ  ὂὖὋ Ὗὂ ἱ . ἱὂὄὕ  ἱὂ  ὑὐὖὟὉ ὂ ὂὠὀὉὖ Ὃὖ 

ὝἽ  ὑ .  

ὑὕὉὠὋ (Mouth Cavity)  

 ὑὕ  Ὗὅ ὑὂ Ἳὕὄ Ἰ  ἳ . ὠὊ Ὂ  ὝὑὍὖὟὉ ὠἽ ὅ Ὗὑ 

Ἰ ὉὠὌἻὍὕἻ Ὀὕ  ὅὌ Ὗὅ Ἳ Ἧὀ ἻὖὉ ὅ ὂὖ ὑὕὉὠὋὉὕ. ὑὕὉὠὋὉὖ 

ἳ ὑὕ  Ἰ ἻὠὍ ἵ Ὄὕ ὑὕὝὉὕ Ἳ ἵὄὌὕ. ἳὉὖὝὊὕ Ἳ Ὕὅ ὅὕὌὕὄ 

ὝὈ ὝὉὕ Ἳ ὑὕὝὉὕἻὍὕ . ἳὉὖὝὊὕ Ἳ ὅὖὋ  Ὗὅὕ ὠὊ Ὂ  

ὝὑὍὖὑ  ὑὕὉὖ ἵ ὑὖὂ ὂὠὀ Ὀὖ Ὃὖ ὝὑὍὖὟὉ. ὈὕὋὕἻ ὝὈ ὝὉὕ Ἳ ὅὖὋ  

Ὗὅὕ  ὑὕὉὖ ὅὌ ἱὀ ἻὍὖ ὂὠὀ ὅ  Ὀὕ ὋὈὠὀ  ὝὑὍὖὟὉ. ἱ ὑὕ  

 ὑὕὉὖ ὂὠὀ ὅ  ὂὠὀὅὀὕὈ ὑ  ἱὉ ὠὅ Ἧ ὅὠὀὉὕἻ ὝἻὕ Ὗὀ 

Ἰ ἻὠὍ ἵ Ὄὕ ἱ ὑὖ ὑὠἻὉὕἻ ὑὠἻ ὅ ὂὌὕ.  

ἻὠὋ (nasal cavity)  

  ὑὕὊ Ἳ  ἳ ὃὕ  ἱὠὀ ὅ ὀ ὅ ὂὖ ἻὠὋὉὕ. ἳ ὃὕ 

ὑὕὉὠὋὠὉ  (vocal cavity) ἻὠὋὠὉ  (nasal cavity) ὅὖὕὖ Ἳ ἳὂ . ὑὕὝὉὕἻὍὖ 

(vocal sounds) ἳ Ἵὕὖ ὅὖ Ὗὅὕ ἱ  ἻὠὋ ὑὕὉὖὠὌ Ἧὠὀ  Ἳὕ  ἻὠὋ  



87 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

ὝἽ ὑὠὂ ὂὠὀὝἽ . ὝἻὕ ἻὍὖ ἳ Ἵὕὖ ὅὖ Ὗὅὕ ἱ  ἻὠὋ ὑὕὉὖὠὌ 

ὂὖὋ Ἳὕ  ἻὠὋ ὑὐὖὉὕἻ ὝἽ ὑὠὂ Ἧ Ὀὂὖ . ἻὠὋὑὐὖὉὕἻ Ἳὕ  

ὝἽ ὠἻὉὖ ἳ Ἵὕὖ Ἳ ὅ Ἰ Ἳ  ὝἻὕ Ἳ (nasal sounds) ἵὄ ὅ . 

Ὂ ὑὠὍ Ἳὕ ὋὠὋ (Glottalic Chamber)  

 Ὕὂὕ ὠὀὉὖ ἱὊ  ὝὈ Ὁ Ἵ ἻὍὕὌὕὄ Ὗὅ ὠὅ Ὂ ὑὠὍ ἵὄὌὕ. 

ὠὊ Ὂ Ὄ  ὑ  Ἳὕ  Ὂ ὑὠὍ Ὀὀ ἻὍὖ ἱὠὀὝὑὍὖὉὕἻ ὝἽ . 

ἱ ὑὖὠὀὝὑὍὖὠὉ Ἳὕ ὋὠὋ ἵ  ὋὌὕ. Ὂ ὑὠὍ Ὀὀ Ἳ ἯἻὌὈὕἻ ὑὖὕὖ ὂὖ 

Ὗὅὕ ὠὊ Ὂ  ὝὑὍὖὑ  Ἳὕ  ὂ ὂὠὀὉὖ Ὃὖ ὝὑὍὖὟὉ. Ἧ Ὗὅὕ 

ὝὈ ὠὈὉὕὄ Ἵ ἻὍὕὌὕὄ ἱ Ὂ ὑὠὍ Ὀὀ ἻὍὖ ἵ ὂ ὑὖὂὈὕὄ Ἧὂὖ  

ἱ ὅὂὖ ὠὌ. ἱ Ὗὑ Ὂ ὑὠὍ Ἳὕ ὋὠὋ ἵὄ ὅ .  

3.3.2. ὟἽὕ ὀ ἱὉ Ἳ (air-stream process)  

 Ἳὕ Ὃὕὄ  Ὀ  ὑὕ  ὑὐὖὉὕἻ ὑὖὠὊ ὠὊ Ὂ  ὝἽ  

ὑ ὂὠὌ ὟἽὕ ὀ ἵὄὌὕ. ὠὊ Ὂ ὂ  Ὂ ὑὠὍ Ὅ ἳ ἻὍὖ ἱὉ Ἳ ὠὂ 

ὟἽὕ ὀ ἱὉ Ἳ (air-stram process) ἵ  Ὂ ὑὠὍὉὖ ὃὖἻ ὑὠὂ Ἰ ὀὠὈ 

ἱὉ Ἳ (phonation process) ἵ  Ὂ ὑὠὍ ὂ  ἳὂ ὑὠὊ ὃὖἻ ὑὠὂ Ἰ  ἱὉ Ἳ 

(articulatry process) ἵ  ἻὠὋὉὖ ὃὖἻ ὑὠὂ ὑὕ  ἱὉ Ἳ (oral-nasla proeess) 

ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃὄ. Ἰ Ἳ ὟἽὕ ὀ ἱὉ Ἳ ὠὂ Ὀὕ Ὃὖ ὅὌὑὖὂ Ἰ ἻὠὍ 

ἵ Ἳὖ Ὃ ἵὄὌὕ.  

ὠὊ Ὂ Ἳὕ  (Pulnmonic air)  

  Ἳὕ  ὠὊ Ὂ  ὝὑὍὖὟὉ Ἳὖ Ὃ ὃὖὠὌὠὉὟὉ ὠὊ Ὂ Ἳὕ  

ἵὄὌὕ. ὠὊ Ὂ Ὀὄὖὂ ἳὀ  ἳ ἻὍὖ Ἰ . Ὀὄὖὂὄὖ Ὀὕ  ὟὍ 

Ἵ ὑὖὌὕὄ ὠὅἻὠὍ Ὗὅὕ Ὃ ἯὠὈ Ὗὅὕ Ὁ ἱ  ὑὕἽ ἳ ἻὠὍ ὠὊ Ὂ Ἳ 

ἵ  ὋὌὕ. ὠὊ Ὂ Ἳ Ὕὅ ὅὕὌὕὄ Ἰ Ἳ  ὅὖὋ  Ὗὅὕ ὠἽ ὝὑὍὖὟὉ 

ὂ ἻὖὋ ὝἽὉὠὌ ὈὖἻ  Ὗὅὕ ὝἽ Ἳὖ Ὃὄ.  ὐ  ὑὐὖὟὉ ἱ  ὟὈ  

Ὗὃὕ Ἳὖ ὑ  ὑὕὉὖ ὅ Ὗὑ ἱὀ ἻὍὖ ὂὠὀὅ  ὂὠὀὅὀὕ ὅὌ Ἰ ἻὍὕἻ 

ὅὖὋ Ἳὖ Ὃὄ.  

ἯἻ Ὁὖ  Ἳὕ  (Ingressive) 

 ὑὕἽὖ  Ὗὅὕ ὝὑὍὖὟὉ Ὅ Ἳὕ  ὑὕ  Ἧ Ὄ   ὑὐὖὉὕἻ Ὕὂὕ ὠὀὠὉ 

ὑ ὂὠὀ  ὅὖ ὄ ὠὊ ὊὠὌ ὑ ὂὠὀἻὖὋ. ἱ ὑὕ  ἳ ὝἽ  Ἳὕ ὠὋ 
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ἯἻ Ὁὖ  Ἳὕ  ἵὄὌὕ. Ὕὅὕ ὑὕἻ Ἳὕ  ὠὊ Ὂ Ἳ ὟὍ ὝἽ Ἳὖ Ὃ ὃὖὠὌὉὖ 

ἯὂὖἻὈὕὄ Ἰ Ἳ  ὅὖὋ ὅὂὖ ὠὌ. ὈὖἻ Ἧ ὑὈὕἻ ἽὖὌ Ἰ Ἳ  Ἰ Ἳ ὅὀὌὕ. ἰ ἻὖὌ ὂὖ 

yeah ἵ Ὃ ὝἽὕ ὠὌ Ἳὕ  ὠὊ Ὂ Ἳ ὟὍ ὝἽ  ὃὖὠὌὉὖ ἽὖὌ ἰ ἻὖὟὌὉ Ἳ 

ἳ Ἵὕὖ ὅὠὂ ἱὂ  ἵ Ἳὕ ὀὕἻ ὋὌὕ. 

 Ὃ Ὁὖ  Ἳὕ  (Egressives)  

 Ἳὕ  ὑὕἽὖ Ὗὅὕ ἯἻ Ὁὖ ὅὖὄὕ ὠὊ ὊὠὌ ὑ ὂὠὀ  Ἳὕ  Ὀὗ  

Ὕὂὕ ὠὀὠὀὉ Ἧὠὀ  ὑὕ  Ἧ Ὄ   ὑὐὖὟὉ ὝὑὍὖὟὉ ἻὖὋ. ἱ ὑὕ  

ὝὑὍὖὟὉ Ἳὕ ὠὋ Ὃ Ὁὖ  Ἳὕ  ἵὄὌὕ. ὝὅὕὑὕἻ ἵ Ὄὕ Ἰ Ἳ  Ἳὕ  

ὠὊ Ὂ  ὝὑὍὖὟὉ ὃὖὠὌὉὖὠὌὟὉ ὅὖὋ Ἳὖ Ὃὄ. ὠὊ Ὂ  ὝὑὍὖὟὉ 

Ἳὕ Ὃὖ ὠὁὉὖ Ὃὖ ἽὖὌ Ἰ ἻὠὍ Ἰ Ἳ . ἵ Ἳὕ ὀὕἻ tut-tut, tsk-tsk 

Ὗὅὕ Ὃ ὝἽὕ ὠὀὝὉὕ ἻὠὍ Ἰ Ὗὅὕ ἱ Ἳὕ Ὃὖ ὟὂὠὑὉὖ ὠὈὠὉ ἳὁὊ 

.  

3.3.3. Ἰ ὅὖἻ (Articulators)  

 Ὗὅ ὝἽὕ ἵ  ἳ Ἳ Ἰ ὅὖ ἵὄ ὅ . ἵ Ἳὕ ὀὕἻ, ὃὕ , 

Ἧ ὁ , ὅ , ἳὂ  Ὗὅὕ Ὃὠὑ. Ἰ ὅὖἻ ὃὖὠὌ Ἰ ὅὖἻ (fixed articulator), ἱὉ  

Ἰ ὅὖἻ (active articulator) ἵὄ ἱ ὑὠἻ ὅ . Ἰ Ἳ  Ἰ  Ὗὅὕ ἱὉ Ἳὕὂὖ ὅὄ 

ὃὖὠὌ Ἰ ὅὖἻὍὕ. ἵ Ἳὕ ὀὕἻ Ἧ ὁ  ὃὖὠὌ Ἰ ὅὖὉὕ. Ἰ Ἳ  Ἰ  

Ὗὅὕ ἱὉ ὑὄ ἱὉ Ἳ Ἰ ὅὖἻὍὕ. ἵ Ἳὕ ὀὕἻ ὃὕ ἱὉ Ἳ Ἰ ὅὖὉὕ. 

 ἱὉ  Ἰ ὅὖ (active articulator)  

 Ἰ ὅὕὠὂὉὖ Ἰ Ἳ  ἵ ὅ ὅ Ὗὅὕ ὃὖὠὌ Ἰ ὅὖἻ ὀ ἱὉ Ἳὖ Ἰ ἻὠὍ 

ἵ  Ἰ ὅὕὠὂ ἳ  ἱὉ  Ἰ ὅὖ ἵὄ ὅ . ἵ Ἳὕ ὃὕ ; ἱ  ὃὖὠὌ 

Ἰ ὅὖὉὈὕὄ Ἧ ὁ ὠὂ  Ὕὂὕ  , , ,  Ὗὅὕ Ὃὠὑ Ἰ ἻὠὍ ἵ ἻὖὋ.  

ὃὖὠὌ Ἰ ὅὖ (passive articulator) 

  Ἰ ὅὕὠὂὉὖ Ἰ  Ἰ  ἵ  Ὗὅὕ ἱὉ Ἳὕ ὃὖὠὌὉὖ ἳ Ὅ Ἰ  Ἰ ὅὕὠὂ 

ἳ  ὃὖὠὌ Ἰ ὅὖ ἵὄ ὅ . ἵ Ἳὕ ὀὕἻ Ἧ ὁ  ὃὖὠὌ Ἰ ὅὖ ἰ . ὃὕ  

Ἧ ὁ ὠὂ  Ὕὂὕ  , ,  Ὗὅὕ Ὃ Ἰ ἻὠὍ ἵ  Ὗὅὕ ὃὕ  Ὀ ὟὈ 

ἱὉ ἻὖὋ. Ἧ ὁ  ἱὉ ὑὂὖ ὠὌ.  

3.3.4. Ἰ ὅὖὀ (Point of articulation)  
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 Ἰ  ὅὕὠὂὉὖ ὅ Ὗὑ ὅ ὂὖὉὖ ὅ Ὗὑ ἳ ἻὍὕ Ἰ ὠὉ  ὂ  ὃὖ ὂὖ 

ὅ Ὗὑ Ἰ Ἳ  ἳ ὀὕ Ἳ ὅ Ἳὖ Ὃὄ. ἱ ὂ ἳ Ἳ Ἰ ὅὖὀ ἵὄ ὅ . 

ἵ Ἳὕ ἱ  ἱὂ Ἳ ἱὠὁ  Ἳὕ ὠὋ ὂ  ὃὖ ὑὂὕ  ἵ Ὃ Ἰ  

ὅὖὋ ἻὖὋ. ἱ  Ἰ  Ἰ ὅὖὀ. Ἰ  ὅὖὋ  ἱὀ ὠὂ Ὃὖ ὅ Ἰ ὅὖὀ ἵὄ ὅ . 

Ἰ  ἵ ὅ  ὝὈὕὐὖὉὖ ὝἽὕ Ἳ ἳ Ἵὕὖ Ἳ ὅ ὠὋ Ἧ Ὄ. ὝὈὕὐὖ ἳὕὖὉ Ἰ ἻὠὍ 

ὝὑὍὖ ὅ  ὠὋὉὕ .  

ἱὂ  Ἰ Ἳ  (Labial Sounds) - ,  [p, m]  

ὅ ὝὌὕ Ἳ (Dental sounds) - ,  [t, n]  

Ἧ ὅ ὝὌὕ Ἳ (Alveolar sounds)  , ,  [r, ɂ, n]  

ἱὠὀὉ ὁ  Ἰ Ἳ  (Palatal Sounds)  , ,  [c, ȶ, y]  

ἻὠὀὉ ὁ Ἰ Ἳ  (Velar Sounds) - ,  [k, ŋ]  

ὃὕὈ Ἰ  (Refroflex Sounds) - , , ,  [Ɍ, ȷ, ȱ, ὀ]  

3.3.5. Ἰ  ὠὋ (manner of articulation)  

 Ἰ  ὠὋ Ἧ ὅὠὀὉὖ Ἰ ἻὠὍ Ὕὑ Ὕὅὕ, ἳὊὝἽὕ, Ὀ ὝἻὕ, 

ἰὝὀὕ , ὝἻὕ, ὑ Ὕὀὕ ἵὄ  ὅ ἻὌὕ. (ὅὕ Ἳ ὝὈ ὝὉὕ Ἳ).  

ὄὖ ὃὕ Ἰ  (Apical Articulation) 

 ὄὖ ὃὕὑὖὄὕ ὃὖὠὌ ἳ ἻὠὍ Ὕὂὕ  ἳ ὀὕ  Ἰ  ὄὖ ὃὕ Ἰ  

ἵὄ ὅ . ἵ Ἳὕ ὀὕἻ ,  ἵ ὅὠὂ ὋὌὕ.  

3.3.6. Ἰ  ὑ ὁὠὄ (Articulatory Description)  

 Ἰ Ἳ  ὅὖὋ  ἱὀ ὠὂ  ὅὖὋ  ὠὋὠὉ  ὑ ὁὖ ὅ Ἰ  ὑ ὁὠὄ 

ἵὄ ὅ . Ὀὄὖὂ ὠὀὉ ὑὕὉὠὋὉὖ ἳ Ὅ ὅ , ὃὕ , Ἧ ὁ  Ὗὅὕ Ὃ ὅ Ὗὑ 

ἱὀ ἻὍὖ  ὅ Ὗὑ Ὗὅ ὝἽὕ Ἳ ὅὖὋ Ἳὖ Ὃὄ. Ὗὅ ὝἽὕ Ἳ ὅὖὋ  

ὑὠἻὉὕ / ὠὋὉὕ  Ὗὑ ὅ . Ἰ  Ἰ  ὅὖὋ  ἱὀ ὠὂ  ὑὠἻὠὉ  

( ὠὋὠὉ ) ὑὖὑὕὖ ὂ Ἰ  ὑ ὁὠὄ ἰ . ἵ Ἳὕ  ἵ Ὃ Ἰ  ἱ  ἱὂ Ἳ 

ἱὠὁ  ὅὖὋ  Ἰ ;. ἱ  ὅὖὋ  ὠὋὉὕ Ἧὠὀ Ὕὅὕ Ὁὕ. ἱ ὑὕ   ἲὕὖὂ 

Ἧὠὀ Ὕὅὕ ἵὄ ὑ ὁὠὄ Ὕὅ .  

ἳὉὖὝὊὕ (vowel)  

 Ἳὕ Ὃὕὄ ὑὕὉὠὋὉὖ ἵ ὑὖὂ ὂ  ὂὠὀ Ὀὖ Ὃὖ Ἧὂὕὑ, ἱὉ  

Ἰ ὅὕ Ἳ  ἱὉ Ἳὕ Ἰ ὅὕ Ἳ  ἱὠὀὟὉ ὂὠὀὉὖ Ὃὖ ὝἽ Ὗὅὕ 
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ἳὉὖὝὊὕ Ἳ ὅὖὋ Ἳὖ Ὃὄ. ὝὈ ὝὉὕ Ἳ ὅὖὋ  Ὗὅὕ ὂὠὀὟὉὕ ἽὖὋὖὂὍ 

ὂὠὀὟὉὕ ὃὖ ἽὉ ἱ . ἳὉὖὝὊὕ Ἳ  ὂ ὠὈὉὕὄ ὅὕὖὈὕὁ Ἳ 

Ἧ ὅὠὀὉὖ ὑὠἻ ὅ ὂ ὅ Ἳὖ Ὃὄ:  

 ὑὕ  ὂὖὋ ὂὖ ἯὍ  (ὟὈ , ὟὈ ὠὀ, Ἳὗὐὖὠὀ, Ἳὗ Ἧ Ὄ  ὂὖὋ ὂ, ὅ ὂὖὂὖὋ ὂ, 

ὅ ὂὖ Ὁ, Ὁ)  

 ὃὕὑὖ ἳὉ ὂ ὅ ὂὖὉὖ ἱ ὅὖὀ ( , ὃ , ὅὖ)  

 ἱὂ ἻὍὖ ἱ  ( ὑὖ, ὑὖὕὖ)  

ὟὈ Ἳ ὀ ὅὕὖὈὕὁ ἻὍὖ Ἧ ὅὠὀὉὖ ὂὈὖ ἳὉὖ ἻὠὍ ὅὖ ὑ Ὀὕ 

ὑὠἻ ὅ ὂὌὕ:  

ἱ [i] - ὟὈ   ἱὂ  ὑὖὕὖ ὉὖὝὊὕ  

ἲ [i:] - ὟὈ   ἱὂ  ὑὖὕὖ Ὕὃ ὉὖὝὊὕ  

ἵ [e] - ὟὈ ὠὀ  ἱὂ  ὑὖὕὖ ὉὖὝὊὕ  

ἶ [e:] - ὟὈ ὠὀ  ἱὂ  ὑὖὕὖ Ὕὃ ὉὖὝὊὕ  

Ἧ [a] - Ἳὗ ὃ  ἱὂ  ὑὖὕὖ ὉὖὝὊὕ  

ἰ  [a:] - Ἳὗ ὃ  ἱὂ  ὑὖὕὖ Ὕὃ ὉὖὝὊὕ  

Ἰ [ ] - ὟὈ ὠὀ ὅὖ ἱὂ  ὑὖ ὉὖὝὊὕ  

Ἱ [o:] - ὟὈ ὠὀ ὅὖ ἱὂ  ὑὖ Ὕὃ ὉὖὝὊὕ  

ἳ [u] - ὟὈ  ὅὖ ἱὂ  ὑὖ ὉὖὝὊὕ  

ἴ  [u:] - ὟὈ  ὅὖ ἱὂ  ὑὖ Ὕὃ ὉὖὝὊὕ  

ὂὈὖὐὖ ὅ  ἳὉὖὝὊὕ Ἳ ἱὊ  ἲ Ὁὖ Ἳ ἳ Ὅὄ.  

ὅὖ ἳὉὖὝὊὕ (Back Vowel)  

 ὃὕὑὖ ὅὖ ὅ ὂὖὠὉ ἳὉ ὂὖ Ἰ  ἳὉὖὝὊὕ ὅὖ ἳὉὖὝὊὕ ἵὄ ὅ . 

ἵ Ἳὕ ὀὕἻ ἳ, Ἰ. ἰἻὖὉὠὑ ὅὖ ὉὖὝὊὕἻ  ἰ .  

 ἳὉὖὝὊὕ (front  Vowel)  

 ὃὕὑὖ  ὅ ὂὖὠὉ ἳὉ ὂὖ Ἰ  ἳὉὖὝὊὕ  ἳὉὖὝὊὕ ἵὄ ὅ . 

ὃὕὑὖ ὅ ὂὖ  ἵὄ ὅ . ἵ Ἳὕ ὀὕἻ ἱ, ἵ ἰἻὖὉὠὑ  ἳὉὖὝὊὕἻ  

ἰ . 

 ἲ Ὁὖ (dipthongs)  
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 Ἱ  ἳὉὖ Ἰ Ὁὖ ἳ Ἵὕὖ Ὗὅὕ Ὕὂὕὀ Ἳὖ Ὀ ὝὋὕ ἳὉὖὝὊὕ Ὁὖ ἳ Ἵὕὖ Ὗὅὕ 

ὑὠὀ  ἳὉὖὝὊὕ Ὁὖ Ἰ Ὗὅ ἲ Ὁὖ (dipthongs) ἵὄ ὅ ἻὖὋ. ἱ  Ἰ  

Ὕὃ ὉὖὊὕἻ Ἰ Ἳ ὅ ἻὖὋ. ἱὊ  ἳὉὖὝὊὕ ἻὍὖ ἽὕὉ  ἱ Ὕὃ Ὕὀὕ Ὁὖ 

Ἳὕὁ ὅ . ὂὈὖ ἷ, Ἲ  ἰἻὖὉ ἱὊ  ἱ ὑὕ  Ἰ Ἳ ὅ ἲ Ὁὖ ἻὍὕ. ἵ.Ἳὕ. Ἧ + 

ἱ = ἷ [ai] Ἧ + ἳ = Ἲ  [au]  

ἯὠὊ Ὁὖ (semi vowels)  

 ἱ  ἳὉὖὝὊὕ Ὗὅὕ  ἳ Ἵὕὖ Ἳ ὅ ὀὕ ὝὈ ὝὉὕ Ὗὅὕ  Ἰ ὅὖὀ 

ἳὠὀὉὂὕἻ ἯὠὈ . ἵὄὟὑ ὝὈ ὝὉὕ Ὁὖ ὂ ὠὈὟὉ ἯὂὖἻ Ὕὅ Ὃὖ ὅὂὕἻ 

Ἳ ὂ ὅ . ὟὈ  ἳὉὖὝὊὕ Ὗὅὕ  ἱ  ἯὠἽὉὕἻ (syllable) ἯὠὈὉὕ. Ἧὂὄὕ ,  

ἱὊ  ὂὈὖὐὖ ἯὠὊ ἳὉὖ ἻὍὕἻ Ἳ ὂ ὅ Ἳὖ Ὃὄ. Ἧὠὑ ὠὋὟὉ ἱ, ἳ ἵ Ὃ 

ἳὉὖ ἻὍὖ ὂ ὠὈὠὉ Ὕὅ  ὑὖὍ Ἳὖ Ὃὄ.  

Ὁὖ Ἳ (short vowel) Ὕὃ Ὁὖ Ἳ (long vowels)  

 Ἰ Ὕὑὕ Ἰ  Ἧ Ὕὑὕ ὟἻ ἳὕὖὉ ἻὕὌ ἯὍὟὑὕ ἳ Ἵὕὖ Ἳ ὅ ἻὖὋ. ἱ ἻὕὌ 

ἯὍ  Ὀὕ ὂὖὠὊ ἵὄ ὅ . ἽὖὌ Ἰ ἻὠὍ ἳ Ἵὕὖ  ἻὕὌ ἯὍ  Ἳὖ  ἽὖὌ Ἰ ἻὠὍ 

ἳ Ἵὕὖ  ἻὕὌ ἯὍ  ὃὗ  ἱ . Ἰ  Ὀὕ ὂὖὠὊ ἻὕὌ ἯὍὑὖ ὅὖὋ  Ἰ ἻὠὍ Ὃὖ 

(short vowel) ἵ  ἱὊ  Ὀὕ ὂὖὠὊ ἻὕὌ ἯὍὑὖ ὅὖὋ  Ἰ ἻὠὍ Ὕὃ  (long vowel) 

ἵ  ὑὠἻ ὅ ὂὌὕ.  

ὑὖὠὋ Ὁὖ Ἳ (tense vowels)  

 Ὗὅ ἻὍὖ ὂὠἽὉὖ ἯὂὖἻὈὕὄ ὑὖὠὋ ὠὅ ἶ Ὃὖ ἵ ὅ ὅ ἳὉὖ Ἳ  

ὑὖὠὋ Ὁὖ Ἳ ἵ  ὝὅὉ. ἳὉὖὝὊὕ ἻὍὖ Ὃ , Ὕὃ  ὅὕ ὅὕ Ὄὕὂ ὝὈὕὐὖἻὍὖ 

ἱὠὑ ὑὖὠὋ Ὁὖ ἻὍὕἻ ἳ Ἵὕὖ Ἳ ὅ ἱὉ ὠὅ ἻὕὁὌὕ. ἵ Ἳὕ ὀὕἻ ἱ ὂὖ 

ὝὈὕὐὖὉὖ [e, o, a] ἰἻὖὉ Ἰ Ἳ  ὑὖὠὋ Ὁὖ ἻὍὕ. ὂὈὖ ὝὈὕὐὖὉὖ Ὕὃ Ὁὖ ἻὠὍ 

ὑὖὠὋ ὅὕἻ ἳ Ἵὕὖ  ἱὉ  ἳ . ὅὖὝὊ ὝὈὕὐὖὉὖ ἱ ὑὠἻ ἳὉὖ Ἳ ὈὖἻ 

ἽὕὂὕὊὁὈὕἻ Ἳὕὁ ὅ ἻὖὋὄ.  

ὃὕὑὠὍ ἳὉὖ Ἳ (Retroflex vowels)  

 ἳὉὖὝὊὕ ἻὍὖ ὅὖὋ ὅὕ Ἳ ὂὖ ἱὠὀὃὕ ἱὠὀὉ ὁ ὠὂ Ὗὃὕ Ἳὖ ἵ  Ὗὅὕ 

Ὁὖ Ἳ  ἱὠὀὃὕὑὖ  Ἳὠὀὃὕὑὖ ἱὠὀὟὉ ἳ Ὅ Ἧ ὁ ὅ ὂὖὠὉ Ὗὃὕ Ἳὖ 

ἵ  Ὗὅὕ ὃ Ὁὖ Ἳ ὅὖὋ Ἳὖ Ὃὄ. ὃὕ ἱ ὑὕ  ὝἽὉ ὅ  Ὗὅὕ ὄὖ ὃὕ ὟὈ ὅ 
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ὑὕὖὠἽὠὉ Ὗὃὕ ἻὖὟὉὕ Ἧ Ὄ  Ἧ ὅ ὠὌ Ὗὃὕ Ἳὖ ὑὠὍ Ὗὂὕ Ἧ Ὄ  ἱὠὀὉ ὁ ὠὂ 

Ἧ  ὑὠὍ Ὗὂὕ ἱ . ἱ Ὁὖ Ἳ ὃὕὑὠὍ ἳὉὖ Ἳ ἵὄ ὅ .  

ὝὃἻὖ Ὁὖ Ἳ (Lax Vowels)  

 Ὗὅ ἻὍὖ ὂὠἽ ὅ ὂὖ ὂὍ ὂὖ Ἳ ἵ ὅ ὅ ἳὉὖ ἻὠὍ ὝὃἻὖ Ὁὖ Ἳ 

ἵὄὌὕ.  

ὊὝὌὕ (voiced sound) 

  ὊὝὌὕ ἵ ὅ  Ὂ ὑὠὍ Ὀὀ ἻὍὄὖ Ἧὂὖ ὀ ἵ ὅ ὅ Ἰ  ἵὄ  

Ὕὅὕ ὅ. ὠὊ Ὂ  ὝὑὍὖὟὉ  Ὂ ὑὠὍ Ὀὀ ἻὠὍ Ἳὀ ὂ ὅὖ ὄὟὊ 

ὅ Ὗὑ Ἰ Ἳ  ὅὖὋ Ἳὖ Ὃὄ. ἱ  Ὂ ὑὠὍ Ὀὀ Ἳ Ἱ  Ἰ ὠὉ Ἰ Ἳ Ὕὃ ἻὈὕἻ 

ὝἻὕὁ  Ὗὅὕ Ἧὠὑ Ἧὂὖ Ἳὖ Ὃὄ. ἱ ὑὂὖ Ὗὑὕ ὅὖὋ  Ἰ ὠὉ  ὊὝὌὕ ἵ  

ὋὌὕ.  

Ὂ Ὄὕ Ἰ  (voiceless sound) 

  Ὂ ὑὠὍ Ὀὀ ἻὍὖ Ἧὂὖ Ὗὑὕ Ἧὂὖ ὑὖ ὌὕὈ ὅὖὋ  Ἰ ἻὠὍ ἵὍὖὂὖ 

ἱὄ Ἳ  ὝἻὕ Ὅ . ἱὊ  Ἳὕ ἻὠὍ  ὃ ὋὕἻ Ὕὅὕ ὂὖ ὝἻὕ  ἰ ἻὖὌ 

ὝὈὕὐὖὉὖ ἳ Ὅ pack, bag ἵ Ὃ ὑὕ ὠὂἻὠὍ Ἰ Ὃ  ὅὖ Ἰ ὋὕἻ ἳὊ Ἳ ἳ Ἵὕὖ ὂὕ 

ἱὊ ὀὕὑ ὑὕ ὠὂὉὖ Ὕὂὕὀ ἽὖὉὕἻ Ἰ  ὑὖὂὈὕὄ Ἧὂὖ  ἱ ὅὠὂ ἳὁὊ . 

ἱ ὑὂὖ ὠὑ ὑὖὊἻὍὕ Ὂ ὑὠὍὠὉ ὝὈ ὠὈὉὕἻ Ἧ ὂὖ ὅὕ  ἳὁὊὌὕ. pack 

ἵ Ὃ ὑὕ ὠὂὠὉ ἳ Ἵὕὖ  Ὗὅὕ ἱ ὑὂὖ ἱ ὅὂὖ ὠὌ. ὝὈ ὝὉὕ ἻὍὖ 

Ἧὂὖ Ὕὑὕ ἻὍὖ Ἧὂὖ ὑὖὌὕ Ἰ Ἳ  ἱὠὁὉὕἻ Ἧὂὖ Ὕὑὕ Ἳ ἳ Ὅὄ.  

ὝὈ ὝὉὕ Ἳ (consonants) 

 Ἳὕ Ἰ ὅὕ ὂ  ὃὖ ὂ ὅ ὑὂὕὟὌὕ Ὗὑ ὑὠἻὉὖ 

Ὀὕ Ὃ ὅ ὑὂὟὌὕ ὝὈ ὝὉὕ Ἳ ὅὖὋ Ἳὖ Ὃὄ. Ἧὂὕὑ ὠὊ Ὂ  ὝὑὍὖὟὉ 

 ὑὕὉὠὋὉὖ ἯὠὀὅὀὟὑὕ Ἧ Ὄ  ἽὖὋὖὉ ἱ Ἳὖ ὑὐὖὉὕἻ ὝἽ ὌὟὑὕ Ἧ Ὄ  

ὃὕὑὖ ἱ Ὀ  ὑὐὖὉὕἻ ὝἽ ὌὟὑὕ Ἧ Ὄ  ἻὠὀὉ ὁ  ἻὠὋ ὑὕὉὖὠὌ ὂὖὋ Ἳ 

ἻὠὋὉὖ Ἰ Ἳ Ὕὅ  ὃὕἽὖ ὑὕὊ Ἳ ὑὐὖὉὕἻ ὝὑὍὖὟὉὋὟὑὕ ὝἽ ὠἻὉὖ 

ὝὈ ὝὉὕ Ἳ ὅὖὋ Ἳὖ Ὃὄ. Ἰ ὅὖὀ ὠὂ (ἱὉ  Ἰ ὅὕ  ἱὉ Ἳὕ Ἰ ὅὕ  

Ὕὂὕὀ ὝἻὕ Ὀὖὀ) Ἰ  ὠὋὠὉ  Ἧ ὅὠὀὉὕἻ ὝἻὕ  ὝὈ ὝὉὕ ἻὠὍ 

ὝὂὍὖὑὕἻ ὑὖὍ ἻὌὕ. ἱ ὅὖὀ ὠὂ Ἧ ὅὠὀὉὕἻ ὝἻὕ  ὝὈ ὝὉὕ ἻὠὍ 

ὅὖ ὑ Ὀὕ ὅ ἻὌὕ.  
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ἱὂ  Ἰ Ἳ  (Labial Sounds) - ,  [p, m]  

ὅ ὝὌὕ Ἳ (Dental Sounds) - ,  [t, n]  

Ἧ ὅ ὝὌὕ Ἳ (Alveolar sounds)  , ,  [r, r, n]  

ἱὠὀὉ ὁ  Ἰ Ἳ  (Palatal Sounds)  , ,  [c,  ȶ, y]  

ἻὠὀὉ ὁ Ἰ Ἳ  (Velar Sounds) - ,  [k, ŋ]  

ὃὕὈ Ἰ  (Refroflex Sounds) - , , ,  [t, ȷ, l, ̦]  

Ἰ  ὠὋ Ἧ ὅὠὀὉὖ Ἰ ἻὠὍ Ὕὑ Ὕὅὕ, ἳὊὝἽὕ, Ὀ ὝἻὕ, ἰὝὀὕ , 

ὝἻὕ, ὑ Ὕὀὕ ἵὄ  ὅ ἻὌὕ. ἱ Ὕὑὕ ἻὍὖ Ὗὑ ὅ ὀ Ἰ ὅὖὀ ἻὠὍ 

Ἰ  ὠὋἻὠὍ  ἯὋὖ ὝἻὕ Ὗὑὕ.  

Ἧὠὀ Ὕὅὕ (stop or plosive)  

 ἱὑ ὠὋ Ὕὑ Ὕὅὕ (plosive) ἵ  ὑ . ὑὕὉὠὋὉὖ Ἰὕὖὀ ὂὖ 

Ἳὕ ὑ  ὂὠὀ ὝἽ Ὁ ὅ ὂὖ ὝὊ Ὕὑ Ὗὅὕ ὝὑὍὖὟὉὋὖὄὕ Ἧὂ  

Ἧὠὀ Ὕὅὕ ἵ  ὝὅὉ. ἱ Ὕὑὕ ὅὖ Ὗὅὕ ἻὠὀὉ ὁ  ἻὠὋὉὖ  

ὝἽ Ὄὕὂὑὕ Ἧὠὀ Ἳὖ Ὃ. Ὂ ὑὠὍ Ὀὀ Ἳ ἯὂὖὊὟὑὕ ἯὂὖὊὕὈὟὌὕ ἱ ἻὌὕ. 

ὂὈὖὐὖ ὑ ὄ ὝὈ Ἳ Ἧὠὀ Ὕὅὕ ἻὍὕ. ἵ.Ἳὕ. , , , ,  [k, c, t, t, p]. 

 ὝἻὕ (nasal) 

  Ἧὠὀ Ὕὅὕ ὟὅὕὌὟὑ ἯὠὈ  Ἧ ὁ Ἳὠὀ ὂὖὋ ἻὠὋ ὑὐὖὟὉ 

Ἳὕ ὝὑὍὖὟὉ ὝἽ  Ὗὅὕ ὝἻὕ Ὗὂὕ . Ὕὅ ὅὕ ὝἻὕ 

ἳ ὀὕ Ὗὅὕ Ὂ ὑὠὍ Ὀὀ Ἳ Ἧὂὖ Ἳὖ Ὃὄ. ὂὈὖὐὖ ὝὈ ὄ ὝὈ Ἳ 

ὝἻὕ ἻὍὕ: , , , ,  ,  [ŋ, ȶ, ȷ , m, n].  

ἳὊὝἽὕ (affricate)  

 ὑὕὉὠὋὉὖ Ἳὕ ὑ Ὗὅὕ ὑ  ὂ ἻὕὈὕ  ὝὑὍὖὟὉ 

ὅὕὠὂὠὉ Ἰ ὅὕὄὕ Ἳὖ Ἧ ὂ ἱ Ἳὖ ὑὐὖὟὉ ὝἽ ὂὖὄὕ ἳὊὕ ὂ ὠὈ 

(friction) ἶ ὅ . ἱ ὅ  ἳὊὕ  ὂ ὠὈὟὉὕ ὅὖὋ  Ἰ ἻὟὍ ἳὊὝἽὕ Ἳ 

ἵὄ ὅ Ἳὖ Ὃὄ. ὂὈὖὐὖ ἽἻὊ /c/ ὅὕ  ὃὕ  ὂὈὖὠὐ ὂὑὖὊ ὅὖὋ Ὀὕὑ ὀ ἻὍὖ /s/ 

ἵ  ἳὊὝἽὕ ὉὕἻὟὑ ἳ Ἵὕὖ Ἳ ὅ ἻὖὋ. ἳὊὝἽὕ ἳ ὀὕ  Ὗὅὕ Ὂ ὑὠὍ 

Ὀὀ Ἳ Ἧὂὖ  ἯὂὖὊὕὈ ἱ ἻὌὕ. Ἧ Ὗὅὕ Ἧ ὁ Ἳὠὀ Ἧὠὀ  ἶ ὅ . 

ὅὖ ὑ ὑὄ ἳὊὝἽὕ ἻὍὕ:  [̝, f, s, y, h]. 

 Ὀ ὝἻὕ (lateral)  
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 Ἳὕ ὑὕὉὠὋὉὖ Ἱ  ἱὀ ὠὂ Ἧὠὀ  ὃὕ Ἳὖ ἱ  Ὀ Ἳὖ 

ὝὑὍὖὟὉ Ὗὅὕ ὅὖὋ  Ἰ  Ὀ ὝἻὕ ἵὄ ὅ ἻὖὋ. , ,  [l, ȱ, ̦)  

Ὀ ὝἻὕ ἻὍὕ. ὑ Ὕὀὕ (flap) ὃὕ Ἳὖ ὄὖ ὟὈὟὌ ἵ  ἳ Ὗὃὕ Ἳὖ ὑὠὍ  ὅὖ 

ὟὑἻὈὕἻ ἻὗὟὐ ὑ Ὗὅὕ Ἧ ὁ ὂὖ ὟὈὕ ὑὂὕ ἵ ἻὖὋ Ἰ ὟὉ ὑ Ὕὀὕ. ἰὝὀὕ  

(trill) Ἳὕ ὝὑὍὖὟὉ Ὗὅὕ ἱὂ ἻὟὍὕ ὄὖ ὃὕ ὟἻὕ ἳ ὃὕ ὟἻὕ ὟὑἻὈὕἻ 

Ἧὂὖ  ἰ ὅ  ἯὠὈἻὖὋ Ἰ ὟὉ ἰὝὀὕ  ἵὄ ὅ Ἳὖ Ὃ. ἱ  Ὀὕὖ Ὀὕὑ ὀ 

Ὀ ἻὍὕ Ὀ ὟὈ ὂὈὖ ὑὐ Ἳὖ  [r] ἵ Ὃ ἰὝὀὕ  ἳ Ἵὕὖ Ἳ ὅ ὑ ἻὖὋ.  

ὄὖ ὃὕ Ἰ  (Apical Articulation)  

ὄὖ ὃὕὑὖὄὕ Ἧ ὁ ὠὂ  Ὕὂὕ  ἳ ὀὕ  Ἰ  ὄὖ ὃὕ Ἧ ὁὝὑὕ  ἵὄ ὅ .  

3.3.7. ὂὈὖ Ἰ ἻὍὖ Ἰ ὅὖὉ ἰ  

 ὂὈὖ Ἰ ἻὠὍ Ἰ  Ἧ ὅὠὀὉὖ ἳὉὖὝὊὕ Ἳ, ὝὈ ὝὉὕ Ἳ ἵὄ ὅ  

ἰὉὌὕ.    

3.3,7.1. ἳὉὖὝὊὕ ἻὍὖ Ἰ ὅὖὉ ἰ  

 Ἳὕ Ὃὕὄ ὑὕὉὠὋὉὖ ἵ ὑὖὂ ὂ  ὂὠὀ Ὀὖ Ὃὖ Ἧὂὕὑ, ἱὉ  

Ἰ ὅὕ Ἳ  ἱὉ Ἳὕ Ἰ ὅὕ Ἳ  ἱὠὀὟὉ ὂὠὀὉὖ Ὃὖ ὝἽ  Ὗὅὕ 

ἳὉὖὝὊὕ Ἳ ὅὖὋ Ἳὖ Ὃὄ. ὝὈ ὝὉὕ Ἳ ὅὖὋ  Ὗὅὕ ὂὠὀὟὉὕ ἽὖὋὖὂὍ 

ὂὠὀὟὉὕ ὃὖ ἽὉ ἱ . ἳὉὖὝὊὕ Ἳ  ὂ ὠὈὉὕὄ ὅὕὖὈὕὁ Ἳ 

Ἧ ὅὠὀὉὖ ὑὠἻ ὅ ὂ ὅ Ἳὖ Ὃὄ. 

1.ὑὕ  ὂὖὋ ὂὖ ἯὍ  (ὟὈ , ὟὈ ὠὀ, Ἳὗὐὖὠὀ, Ἳὗ Ἧ Ὄ  ὂὖὋ ὂ, ὅ ὂὖ ὂὖὋ ὂ, 

ὅ ὂὖ Ὁ, Ὁ) 

2. ὃὕὑὖ ἳὉ ὂ ὅ ὂὖὉὖ ἱ ὅὖὀ ( , ὃ , ὅὖ) 

3. ἱὂ ἻὍὖ ἱ ὃὖὠὌ ( ὑὖ,ὑὖὕὖ) 

ὟὈ Ἳ ὀ ὅὕὖὈὕὁ ἻὍὖ Ἧ ὅὠὀὉὖ ὂὈὖ ἳὉὖ ἻὠὍ ὅὖ ὑ Ὀὕ ὅ ὂὕὉὌὕ. 

 ἱ  ὟὈ   ἱὂ  ὑὖὕὖ ὉὖὝὊὕ 

 ἲ  ὟὈ   ἱὂ  ὑὖὕὖ Ὕὃ ὉὖὝὊὕ 

 ἵ  ὟὈ ὠὀ  ἱὂ  ὑὖὕὖ ὉὖὝὊὕ 

 ἶ  ὟὈ ὠὀ  ἱὂ  ὑὖὕὖ Ὕὃ ὉὖὝὊὕ 

 Ἧ  Ἳὗ ὃ  ἱὂ  ὑὖὕὖ ὉὖὝὊὕ 

 ἰ   Ἳὗ ὃ  ἱὂ  ὑὖὕὖ Ὕὃ ὉὖὝὊὕ 
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 Ἰ  ὟὈ ὠὀ ὅὖ ἱὂ  ὑὖ ὉὖὝὊὕ 

 Ἱ  ὟὈ ὠὀ ὅὖ ἱὂ  ὑὖ Ὕὃ ὉὖὝὊὕ 

 ἳ  ὟὈ  ὅὖ ἱὂ  ὑὖ ὉὖὝὊὕ 

 ἴ   ὟὈ  ὅὖ ἱὂ  ὑὖ Ὕὃ ὉὖὝὊὕ 

ὂὈὖὐὖ ὅ  ἳὉὖὝὊὕ Ἳ ἱὊ  ἲ ὉὖὝὊὕ Ἳ ἳ Ὅὄ. 

ἲ Ὁὖ 

 Ἱ  ἳὉὖὝὊὕ Ὁὖ ἳ Ἵὕὖ Ὗὅὕ Ὕὂὕὀ Ἳὖ Ὀ ὝὋὕ ἳὉὖὝὊὕ Ὁὖ ἳ Ἵὕὖ Ὗὅὕ 

ὑὠὀ  ἳὉὖὝὊὕ Ὁὖ Ἰ Ὗὅ ἲ Ὁὖ ἵὄ ὅ Ἳὖ Ὃ.  ἱ  Ἱ  Ὕὃ ὉὖὊὕἻ 

Ἰ Ἳ ὅ Ἳὖ Ὃ. ἱὊ  ἳὉὖὝὊὕἻὍὖ ἽὕὉ  ἱ Ὕὃ Ὕὀὕ Ὁὖ Ἳὕὁ ὅ .  

ὂὈὖ ἷ, Ἲ  ἰἻὖὉ ἱὊ  ἱ ὑὕ  Ἰ Ἳ ὅ ἲ Ὁὖ ἻὍὕ. 

 Ἧ + ἱ = ἷ 

 Ἧ + ἳ = Ἲ  

 3.3.7.2. ὝὈ ὝὉὕ ἻὍὖ Ἰ ὅὖὉ ἰ  

 Ἰ ὅὖὀ ὠὂ (ἱὉ  Ἰ ὅὕ  ἱὉ Ἳὕ Ἰ ὅὕ  Ὕὂὕὀ ὝἻὕ 

ἱὀ ) Ἰ  ὠὋὠὉ  Ἧ ὅὠὀὉὕἻ ὝἻὕ  ὂὈὖ ὝὈ ὝὉὕ ἻὠὍ ὅ ὂὕὉὌὕ. 

ἱ ὅὖὀ ὠὂ Ἧ ὅὠὀὉὕἻ ὝἻὕ  ὂὈὖ ὝὈ ὝὉὕ ἻὠὍ ὅὖ ὑ Ὀὕ ὅ ἻὌὕ. 

 ἱὂ  Ἰ Ἳ   , ,  

 ὅ ὝὌὕ Ἳ  ,  

 Ἧ ὅ ὝὌὕ Ἳ  , ,  

 ἱὠὀὉ ὁ  Ἰ Ἳ   , ,  

 ἻὠὀὉ ὁ Ἰ Ἳ   ,  

 ὃὕὈ Ἰ Ἳ   , , ,  

Ἰ  ὠὋ Ἧ ὅὠὀὉὖ ὂὈὖ ὝὈ ὝὉὕ ἻὠὍ Ὕὑ Ὕὅὕ, ἳὊὝἽὕ, ἰὝὀὕ , 

ὝἻὕ, ὑ Ὕὀὕ ἵὄ  ὅ ὂὕὉὌὕ.  

Ὕὑ Ὕὅὕ 

 ὑὕὉὠὋὉὖ Ἱὕὖὀ ὂὖ  Ἳὕ  ὑ  ὂὠὀ ὝἽ Ὁ ὅ ὂὖ ὝὊ 

Ὕὑ Ὗὅὕ ὝὑὍὖὟὉὋὖὄὕ Ἧὂ  Ὕὑ Ὕὅὕ ἵ  ὝὅὉ. Ἧ Ὗὅὕ Ἧ ὁ Ἳὠὀ 

Ἧὠὀ  ἶ ὅ . ὂὈὖὐὖ ὑ ὄ Ἰ ἻὟὍ Ὕὑ Ὕὅὕ ἻὍὕ: , , , , , . 

ὝἻὕ 
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 Ἧὠὀ Ὕὅὕ ὟὅὕὌὟὑ ἯὠὈ  Ἧ ὁ Ἳὠὀ ὂὖὋ ἻὠὋ ὑὐὖὟὉ 

Ἳὕ ὝὑὍὖὟὉ ὝἽ  Ὗὅὕ ὝἻὕ Ἧ Ὄ  ὝὈ ὄ Ὗὂὕ . 

Ὕὅ ὅὕ ὝἻὕ ἳ ὀὕ  Ὗὅὕ Ὂ  ὑὠὍ Ὀὀ Ἳ Ἧὂὖ Ἳὖ Ὃὄ.  ὅὖ ὑ  

ὂὈὖ ὝὈ ὝὉὕ Ἳ ὝἻὕ ἻὍὕ: , , , , , . 

ἳὊὝἽὕ 

 ὑὕὉὠὋὉὖ Ἳὕ ὑ Ὗὅὕ ὑ  ὂ ἻὕὈ ὝὑὍὖὟὉ ὅὕὠὂὠὉ 

Ἰ ὅὕὄὕ Ἳὖ Ἧ ὂ ἱ Ἳὖ ὑὐὖὟὉ ὝἽ ὂὖὄὕ ἳὊὕ  ὂ ὠὈ ἶ ὅ .  

ἱ ὅ  ἳὊὕ ὂ ὠὈ ὀ ὅὖὋ  Ἰ ἻὟὍ ἳὊὝἽὕ Ἳ ἵὄ ὅ Ἳὖ Ὃὄ.  ὂὈὖὐὖ 

ἽἻὊ ( ) ὅὕ ὃὕ ὂὈὖὠὐ ὂὑὖ ὅὖὋ Ὀὕὑ ὀ ἻὍὖ  ἵ  ἳὊὝἽὕ ὉὕἻὟὑ 

ἳ Ἵὕὖ Ἳ ὅ Ἳὖ Ὃ. ἳὊὝἽὕ ἳ ὀὕ  Ὗὅὕ Ὂ ὑὠὍ Ὀὀ Ἳ Ἧὂὖ Ὗὂὕ 

ἯὂὖὊὕὈὟὌὕ ἱ ἻὌὕ .  

Ὀ ὝἻὕ 

 Ἳὕ ὑὕὉὠὋὉὖ Ἱ  ἱὀ ὠὂ Ἧὠὀ  ὃὕ Ἳὖ ἱ  Ὀ Ἳὖ 

ὝὑὍὖὟὉ Ὗὅὕ ὅὖὋ  Ἰ  Ὀ ὝἻὕ Ὁὕ. ὂὈὖὐὖ , ,  ἵ ὅὄ 

Ὀ ὝἻὕ ἻὍὕ. 

ὑ Ὕὀὕ 

 ὃὕ Ἳὖ ὄὖ ὟὈὟὌ ἵ  ἳ Ὗὃὕ Ἳὖ ὑὠὍ  ὅὖ ὟὑἻὈὕἻ ἻὗὟὐ ὑ Ὗὅὕ 

Ἧ ὁ ὂὖ ὟὈὕ ὑὂὕ ἵ ἻὖὋ Ἰ ὟὉ ὑ Ὕὀὕ ἵὄ ὅ . ὂὈὖὐὖ [ ] ὑ Ὕὀὕ Ὁὖ 

Ἳ  ὅ . 

ἰὝὀὕ  

 Ἳὕ ὝὑὍὖὟὉ Ὗὅὕ ἱὂ ἻὟὍὕ ὄὖ ὃὕ ὟἻὕ ἳ ὃὕ ὟἻὕ ὟὑἻὈὕἻ 

Ἧὂὖ  ἰ ὅ  ἯὠὈἻὖὋ Ἰ ὟὉ ἰὝὀὕ  ἵὄ ὅ Ἳὖ Ὃ. ἱ  ὈὕὖὈὕὑ ὀ 

Ὀ ἻὍὕ Ὀ ὟὈ [ ] ἵ Ὃ ἰὝὀὕ  ἳ Ἵὕὖ Ἳ ὅ Ἳὖ Ὃ. 

3.4. Ἰ ὉὖὉ ἻὑὖὉ ἰ  

 Ἰ ὉὖὉ ἻὑὖὉ ἰ  ἵ ὅ  Ὗὅ Ἵὖ ἱὉ ὅὖὉ ὅ ἻὠὍ (physical properties 

of speech) ὅ ὋὖὉ ἰ  ἰ ; ὟὈ  Ὗὅ  ὃὖἻ  Ἰ  ἯὠὌ ἽὈὖ ὠἿἻὠὍ (sound 

wave signals) Ὀὕ ὅ ὀ ὃὖἻὝὑ Ἳ  (frequencies), Ἳ  (amplitudes) Ὀ  ἻὕὌ 

ἯὍ Ἳ  (durations) Ὄ  ὅ ὅὕ  ὝἽ ὑὠὂ Ὗὃὕ ἻὈὕἻ ὝἻὕ Ὅ. ἱ  ὄ  

ὋὖὉ Ὗὅὕ Ἰ ὉὖὉ ἵ ὅὂ ὠὁ  ὌὈὕ . ἱ  Ὗὅ  Ἰ ἻὍὖ Ἰ  
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Ἧ Ἵ ἻὠὍ ὠἻὉὕ ἻὖὋ. ἯὠὌὑ ὑ ὂὖ ἽὊὕἽὕὖ Ἵ Ὂ ἯὠὌ , Ἧὂ  ἻὕὌ, Ἧὂ  

Ἧ ὅὠὀ Ἧὂὖ Ὕὑ Ὗὅὕ Ὃ ἻὕὌ ἻὍ  ὅ Ἳ Ἧ Ὄ  Ἧὂὖ Ὕὑ ὃὖὋὈὕὠὌ 

( Ὕὅ Ὂ) Ὗὅὕ Ὃ Ἧὂὖ Ὕὑ ἻὍ   ὅ Ἳ Ἧ Ὄ  Ἰ Ἳὖὠὁ ὂ ὃὖὋὈὕὠὌ-

ἻὕὌ Ἵὕ ὅ Ἳ Ὀ  Ἰ ὅὖὉ  ὅὖὋ ἻὖὠὍἻ ὀ (Ἰ ὅὖὉ Ἧ Ὄ  

ὟἻ ὅὖὉ) Ὀ  Ἰ Ὁ Ἳ, ὝἽὕ ὝὋὕὀ Ἳ Ἧ Ὄ  Ἳ  Ὗὅὕ Ὃ 

Ἧ ὑ ὂ ὠὈὉὕὄ ὝὈὕὐὖὉὖὉ Ἳ Ἳὀ  ἱ ὂ ὅ ἻὍὖ ἳὋ  ἱὑ ὠὋ 

Ἰ ὅὖὉ ἰὊὕ ἻὖὋ.          

 19ἰ  Ὃὕ  ὅὖ ὅ ὂὖὉὖ ἵ Ἵ  Ἰ ὅὂὖ Ἳ ὑὖ/ἮὟὅὕὟὄὕἻὖὊὕἮ (Edison 

phonograph) Ἳ ὅὖ ὅὕ Ἰ ὉὖὉ Ἳ Ἰ ὉὖὉ ἰ  Ὕὅὕὖ ὟὈ ὅ ὂ ὅ ὀ. 

Ἰ ὅὂὖ Ἳ ὑὖ Ὗὅ  ἽὈὖ ὠἿὠὉ/ ὋὖὠἻὠὉ ὅὂὖ ὝἽ Ὁ Ἧ Ὀὂὖ ὂ, ὅὖ ὄ 

ὝἽὉὌὕ Ἳ Ὀ  ὅ ὅὕ  ὝἽὉ ὅ ὀ. Ἰ ὅὂὖ Ἳ ὑὖὉὖ/ 

(ἮὟὅὕὟὄὕἻὖὊὕἮὅὖ) ἸὟὊ Ὗὅ  ἽὈὖ ὠἿὠὉ/ ὋὖὠἻὠὉ Ὀὗ  Ὀὗ  

ἱὉ ὑὂ Ὄ , Ἰ Ὕὑὕ ὠὋ  Ὕὑ Ὗὑ Ὗὅ -ὅὕ  ὑ ὅὕ Ὄ  

ὑ Ἳ ὑὂ Ὄ , Ὗὅ  ἳὠὊὉὖ Ὕὅ ὟὊὕἻὖὊὕ Ἳ ὀὠὈ Ἳ ὅὀὌὕ. 19 ἰ  

Ὃὕ  ἻὠὀἽὖ ἱὊ  ὂἽὕ ὂ ἻὍὖ ὅὖἮ ὝὌἾ Ἳὕ ὅἻ ὂὖ ὝὑὍὖὉὖὀ ὅ ὀ 

Ὀ  Ὕὔ Ὀὄὖ Ὕὂὕὀ Ἳ ὠὊἻ ἵ Ἵ  Ἰ ὅὂὖ Ἳ ὑὖὠὉ/ἮὟὅὕὟὄὕἻὖὊὕ ὠὅ 

ὅὉ ὅ ὂὖ ἳὉὖὝὊ Ἳ Ὀ  ὝὈ  ἵ ἻὍὖ ὃὖὋὈὕὠὌ ὅ ἻὠὍ 

ἰὊὕ ὂὄ, ὟὈ  ἱ ὂ ἰὑὁ ἻὍὖ ὂὕ  Ἰ ὝἽὋὖ (formant/Ἦὅὕ Ὀ ) ἵ Ὃ ὝἽὕ 

ὂ  ἯὋὖ Ἳ ὅ ὂ ὅ ὀ. ὑὖ  Ὀ  Ὗὀὕὄὖ ἳὉὖ ἳ ὅ ὂὖ 

ὟἻὕ ὅὕ Ἳ  ἱὠὀὉὖ Ὗὑ ὅ ὑὂ  ἵ Ἵ ἮὟὅὕὟὄὕἻὖὊὕἮ Ὄ  ὝἽ Ὁ ὅ ὀ 

ἳὉὖὝὊ  ὅὂὖ ἻὠὍ Ὕὔ Ὀ  Ὀὗ  ἱὉ Ἳὖὄὕ.  

 ὝὂὕὠὌὟὅἽὖ ὠὋὉὖ ὑὍ ἽὖὉὕ Ἰ ὉὖὉ ἻὑὖὉ ἯὂὖἻ Ὗὄ Ὃ 

Ἵὕ ὂὖὉὈὕὄ. (ἯὝὌ Ἵὕ ὀ Ὕὅ  ὂ ὠὂ ἯὝὌ Ἵ ὀ ὝὈ ὑὖὝὌ Ὕὅ  Ἰ  Ἰ Ὁ  

ἰ ὑὕὍ ἰὑὕ). ἱὊ ὀὕ ἳὌἻ Ὗὅὕὕὖ (ὃὖὋὈὕὠὌὠὉ Ἳ ὅὖ ὂ) Ὕὅ  

ὝὂὕὠὌὟὅἽὖ ὅὕὖὟἽὕὂὠὄ ὀ Ἳ    (Bell Telephone Laborataries) ἻὕὌὃὗ Ἵὖ ὈὕὋὕὂ 

(periodic) Ὀ  ἻὕὌὃὗ Ἵὖ Ὀὕ  (aperiodic) Ὗὅ  Ἰ ἻὍὖ ὃὖὋὈὕὠὌἽὕ ὅ Ἳ , 

Ὗὅ ὐ Ἰ Ἳ Ἳ Ὀ  ἳὉὖ Ἰ ὝἽὋὖ Ἳ, Ὂ  ὂὊ, Ὀὗ  Ὗὅὕ Ὃὑ Ὃὖ 

ὠὋὉὕὄ ἰ  ὑἽὂὖὝἽ ὂ.   
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 Ἰ Ἳὖὠὁ ὂ ὟὃὕὖὉ Ἳὁὖ  ἵ Ἵ Ἳ (Integrated linear prediction residuals 

(ILPR/ἷ.ἵ .ὅὖ.ἰ ) 1995ἰ  ἰ   ὑὖ Ἧὄ ὂὅ Ὀὃὕὅὕὑὕ (Ananthapadmanabha 

1995) ὝὈὕὐὖὉ ὅ ὀ Ἰ  ἽὖὋ ὂ Ἧ ἽὈὕ . ἱ  Ὂ  Ὄ ἽὈὖ ὠἿὠὉ/ ὋὖὠἻὠὉ 

Ὕὃ ἻὈὕἻ Ὀὂὖ ὅὖ ἻὖὋ. ἱ  ἽἻὕ ὂ ἻὍὖ Ἧ Ὄ  Ὕὂὕ ὠὀ ὀ  Ὗὃ ὑὖ 

ὉὈὕὄ Ὀὂὖ  (Prathosh et al 2013) ὈὖἻ  ὅὉ ὍὂὕἻ ἱ ὂ. ἵ.Ἶὖ 

ὊὕὈἻὖ ὁ Ὀ  ὅὌ (Ramakrihshna et al 2015) ἷ.ἵ .ὅὖ.ἰὕὖ ὂὄὖ ὑὈὕὄ 

ὝἻὕὠἽ ἳ Ὀὕ Ὃ ὁἻ ἻὍὖ (cosine transform coefficients) ὝὈ  Ἧὂὖ Ὕὑ 

ὝἽ Ὂ ὁἻ Ἳ  (ceptral coefficients) ὠὁ ὕὖ Ὗὅ ὅὑ ὂἻὑ Ἳ ἳ Ὅὄ 

ἵ ὅὠὂ 2015ἱ  Ἳὕ ὄ . ὃὖ ὂ ὝὈ Ὁὖ ὀ -Ὕὑ  Ὀὕ Ὃ ὠὂ ὅ ὅὕ Ἳ 

ὝἽὑὂ ἻὕἻ   ὑὖ Ἧὄ ὂὅ Ὀὃὕὅὕ Ὀ  ὅὌ (Ananthapadmanabha 2015) 

ἯὋὖ Ἳ ὅ ὂὖὉ Ὀ ὝὋὕ ἯὍ , ὟὃὊ-ἻὍ Ἧ ἽὈὕ . 

 ὟἻὕ ὅὕ Ὀ ὀ ὂὖ, Ὗὅ  Ἰ ὉὖἻὑὖὉ  Ὀὖ Ἳ  Ἰ ὂὂὕἻ 

ὑ ὑὠὈ Ἳ ὅὀὌὕ. ὂὖὉ Ὀὖ ἽὕὊ ὟἻὕ ὅὕ ὠὀ (electric theory) Ἰ ὉὖὉ ἻὑὖὉ  

ὅὉ ὅ ὂ  ἵ ὅὠὂ ὂ ὂ  Ἧ ἻὗἻὕὖ ὂὑ ἻὍὖ Ὄὕ  ὟὊὟὌ  (Lord 

Rayleigh) ἱ ὂὕ; ἰὄὕ  1941ἰ  ἰ  ὑὠὊ  Ὀὕὂὖὕὖ (circuit model) ὂὖὋ ὅὀ 

ὅὉ ὅ ὂ ὅὀὑὖ ὠὌ ἵ  Ἵὖὅὕ Ὀ  ἻἾὖὉὕὈὕ (Chiba and Kajiyama) ἵ ὂὖὉ 

"ἳὉὖὝὊὕ: Ἧὂ  ἱὉ  Ὀ  ἯὠὈ "  (The Vowel: Its Nature and Structure) 

 ὝὂὕὖἻὖὋ. (ἱ ὂ  ἰ ἻὖὌ ὂὖ Ἶ ὅὕὄὖ ὅὁὖὉὕ ὋὖὉ Ἶ ὅὕ 

ὌὕἽὖὕὖὉ ἻὍὕ ἳὌἻ Ὗὅὕὕὖ ἳ Ἵ ὂὖ ὝὑὍὖὉὖὀ ὅ ὀ,) 1952ἱ  ὟὊὕὈ ἾὕἻ Ἵ, 

ὄὕ Ἦὅὕ  Ὀ  ὟὈὕὕὖ ὔ ὟὌ ἰἻὖὟὉὕ Ὗὅ  ἰ ὑὖ ὂὄὖὠὌ ἶ ὅὕ Ἳ) 

(Preliminaries to Speech Analysis) Ἰ ὋὕἻ ὟἻὕ ὅὕ ἵ Ὃ ὠὌ ἵ ὂὖὄ; ἱ  

Ἰ ὉὖὉ ἻὑὖὉὠὌ Ἰ ὉὄὖὉ ὟἻὕ ὅὕ ὠὀ Ἰ ὟἽ Ἳ Ὁ Ἵὖ ὂ. ἱ ὂ ἽὖὋὖὉ 

ὂἻὠὂ Ὕὂὕὀ  1960ἰ  ἰ  Ἦὅὕ  (Fant)  "Ὗὅ  ἳ ὅ ὂὖὉὖ Ἰ ὉὖὉ Ἳ 

ὟἻὕ ὅὕ" (Acoustic Theory of Speech Production) ἵ Ὃ ὠὌ ἵ ὂὖὄὕ ; ἱ  Ἳ ὑὖ ὠὋ 

Ὀ  Ὕὂὕὐὖ ὠὋ ἱὊ  Ὗὅ  Ἰ ὉὖὉ Ἳ ἰὊὕ Ἵὖ Ἳὕὄ ἻὖὉ ὟἻὕ ὅὕ 

Ἧ ὂὍὈὕἻ ἱ  ὑ ἻὖὋ. (ὝὂὕὠὌὟὅἽὖ ὠὋὉὖ Ἦὅὕ  ὈὖἻ  ἲ ὅὕ 

ὝἻὕ ὂὕ.) ἱ ὂ ὠὋὉὖ ὅὖὋ ἻὖὉὈὕὄ ὅ ἻὍὖ ὅὕὍ Ἳ "Ἰ ὉὖὉ ἻὑὖὉ", 

(Acoustic Phonetics) ἵ ὂὖὉ ὝἻ ὄ  ἵ . ὑ  (Kenneth N. Stevens, 2000) Ὀ  
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ἸἽὕ Ἶὖ Ὂὕ Ὀ  ὀ ὟὌ ἮὟὅὕὝἻ (Osamu Fujimura, and Ladefoged) ἰἻὖὟὉὕ 

ἰὑ . 

 Ἰ ὉὖὉ ἻὑὖὉ ἵ ὅ  Ὗὅ Ἵὖ ἱὉ ὅὖὉ ὅ ἻὠὍ ὅ ὋὖὉ ἰ  ἰ , 

ὟὈ  Ὗὅ  ὃὖἻ  Ἰ  ἯὠὌ ἽὈὖ ὠἿἻὠὍ Ὀὕ ὅ ὀ Ἧὂὖ Ὕὑ Ἳ, Ἳ 

Ὀ  ἻὕὌ ἯὍ Ἳ  Ὄ  ὅ ὅὕ  ὝἽ ὑὠὂ Ὗὃὕ ἻὈὕἻ ὝἻὕ Ὅ. Ὗὅ  

Ἰ ἻὍὖ Ἰ ὉὖὉ ὅ ἻὠὍ ὃὕ ὅ ὅὕ  ὝἽ Ὁ Ἰ  ὑὐὖ ἯὠὌὑ ὑ ὠὂ ὅὕ ὅ. 

Ἧ ὂ Ὀὕ Ὃ ἻὠὍ (pressure changes) Ἰ  ἯὠὌὑ ὑ ὂὖ ὑὠὊὉὕὌὕ; ἱ  Ἳὕ  

Ἳ Ἳ Ἳ ὅὑὠὂ  Ὀ  Ἧὀ ὂὖ ὠὋὑὠὂ  ἵ Ἳὕ ἻὖὋ; ἱ  

ὝὑὍὖ ὋὈὕἻ ὅὊ  Ἰ  ἯὠὌἻὠὍ ἳ ὑὕ ἻὖὋ. Ἰ  ἱὠἽ Ἳὑ ( ὄὖ ἮὟὅὕ , 

tuning fork) ὂὕ Ἳ ὅ ὑ Ἳὕ Ὃὖ ἳ Ὅ Ἧ ὂ ἶ Ὃ ἱὋ Ἳ Ἳ , Ἰ ὠὉ ὃὕ 

ἳὁ Ὗὅὕ Ἳὕ  Ἳ Ἳ ἵ ὑὕ ἴἽὌὕ Ἳὖ Ὃὄ (Ἰ  ὂὖὠἽὉὖ ὂὕὍὈὕἻ ὃἻ ) 

ἵ ὅὂ  Ἰ  ἵ Ἳὕ ἰ . 

ἯὠὌὑ  (waveform) 

 Ὗὅ  Ἰ ἻὍὖ Ἰ ὉὖὉἻ ὅ ἻὠὍ ὃὕ ὅ ὅὕ  ὝἽ Ὁ Ἰ  ὑὐὖ 

ἯὠὌὑ ὑ ὠὂ ὅὕ ὅ ἰ . Ἧ ὂ Ὀὕ Ὃ ἻὠὍ Ἰ  ἯὠὌὑ ὑ ὂὖ ὑὠὊὉὌὕ; 

ἱ  ὝὑὍὖ ὋὈὕἻ ὅὊ  Ἰ  ἯὠὌἻὠὍ ἳ ὑὕ  Ἳὕ  Ἳ Ἳ 

Ἳ ὅὑὠὂ  Ἧὀ ὂὖὠὋὑὠὂ  ἵ Ἳὕ ἻὖὋ. ἱ  Ἰ  ἱὠἽ Ἳὑ 

ὂὕ Ἳ ὅὟὅὕ Ἳὕ Ὃὖ ἳ Ὅ Ἧ ὂὂὖ ἶ Ὃ ἱὋ Ἳ ἻὠὍ   Ἰ ὠὉ ὃὕ 

ἳὁ Ὗὅὕ (Ἰ  ὂὖὠἽὉὖ ὂὕὍὈὕἻ ὃἻ ) Ἳὕ  Ἳ Ἳ ἵ ὑὕ ἴἽὌὕ Ἳὖ Ὃὄ 

ἵ ὅὂ  ἵ Ἳὕὠὀ  ὂ . 

 

 

ἳὉὖὝὊὕ Ὁὖ ἯὠὌὑ ὑ: Ogden 2009: 30 
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Ἧὂὖ Ὕὑ, ἯὠὌ  (Frequency vs Amplitude) 

 Ἰ  Ἰ Ὁὖ Ἧὂὖ Ὕὑ (ἱὠἽὠὈ/pitch) Ὀ   (Ἵ ὂ/loudness Ἧ Ὄ  

ὂὗὑὖὊ/intensity) Ἰ  ἯὠὌὑ ὑ ὂὖ ὅ ὅὕ  ὝἽ ὉὌὕ. Ὀὗ  Ὀὗ  ὃὖἻ  

ἯὠὈ Ὕὅὕ ὀ ἻὕὌ ὈὕὋὕ ἯὠὌὑ ὑ ὂὖ ὐ ἽὖἻὍὖ ἵ ὁὖ ὠἻὉὖ Ὄ  

Ἧὂὖ Ὕὑὠὁ  Ἳὁ ἻὖὀὌὕ. ὑὖὄὕ  ἯὂὖἻ ὐ ἽὖἻὍὖ ἵ ὁὖ ὠἻὉὕὄ  ἯὂὖἻ 

ὃὖἻὝὑ ὠὁ  ἳὁὊ ὅ  ἱὠἽὠὈὠὉ  ὝἻὕ . ὃὖἻὝὑ  Ὕὅὕ ὑὕἻ 

Ὕὔ -ἱ  (Hertz- Hz) ὝὑὍὖ ὅ ὂ ὅ ἻὖὋ. 

 Ἰ  ἯὠὌὑ ὑ ὂὖ ἻὠὍ ὅ ὅὕ  ὝἽ ὑ Ἰ  Ἰ  ἵ ὑὍ  

ὂὗὑὖὊὈὕὄ/Ἳ ὠὈὉὕὄ Ἧ Ὄ  Ἵ ὂὈὕἻ ἱ ἻὖὋ ἵ ὅὠὂ Ἳὕ  Ἳ Ἳ 

ἵ ὑὍ  ὑὖὌ  ἵ ὅὠὂ  ἻὖὋ. ἱ  ὑὐ ἻὈὕἻ ὝὀἽὖὅ ἻὍὖ (dB/ .ὅὖ.) 

ὝὑὍὖ ὅ ὂ ὅ ἻὖὋ. ἯὠὌὑ ὑ ὂὖ ἳ Ὅ ἵ -Ἧ  Ἰ  ἳ ὑὕ Ἳ ὅ ὀ ἻὕὌ 

ἵ ὠὌ  Ἰ ὂὖ ἻὖὋ (ὑὐ ἻὈὕἻ ὑὖὃὕ Ἳ Ἧ Ὄ  Ὀὖ  ὑὖὃὕ ἻὍὖ), Ὀ  y- Ἧ  

ἻὠὍ Ὃὖ ἻὖὋ. 

ὠἽ  ἯὠὌἻ ,  ἻὌὠὑ ἯὠὌἻ  (sine waves and complex waves) 

 ὠἽ  ἯὠὌἻ  (sine waves) ὈὖἻ  ἵὍὖὠὈὉὕὄ, ὑὐ ἻὈὕἻ Ὀὗ  Ὀὗ  ὑ  

ὑ ὑ ἻὠὍ ὝἻὕ ὀ ἯὠὌὑ ὑ Ἳ ἰ . ἯὠὌὑ ὑ ὂὖ ἳ Ὅ ὐ ἽὖἻὍὖ 

ἵ ὁὖ ὠἻ (ἻὕὌ ἯὠὌὑ ὑ ὂὖ ὠὈὉὕὄ Ὀὗ ὃὖἻ ἵ ὁὖ ὠἻ) Ἳὕ ὀ ὅ ἻὕὌ 

ἵ ὠὌ  ὊὑὍ Ὀὀ Ἳ  ἵ ὂὠὄ ὠὋ ὂὖὋ Ἳ ὅ Ὅὄ ἵ ὅὠὂ 

ὅὖὊὂὖὅ ἻὖὋ. ἱ  Ἧ ὅὠὀ Ἧὂὖ Ὕὑ (f0) ἵὄ Ἧὠὐ Ἳ ὅ ἻὖὋ; ἱ  Ὕὔ  

(Hz)ἱ  ἯὍὑὖὀ ὅ ἻὖὋ. 200 Ὕὔ  Ἧὂὖ Ὕὑ ἵ Ὃὕ ἯὠὌὑ ὑ ὂὖ  

ὑὖὄὕ  200  ὠὈὉὕὄ ὐ ἽὖἻ ἳ Ὅὄ; ἵὄὟὑ ὊὑὠὍ Ὀὀ Ἳ  200 
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ὂὀὠὑἻ ὂὖὋ Ἳ ὅ Ὅὄ. ἳ ὠὈὉὖ, Ὕὅ ὅὕὌὕὄ Ὗὅ  Ἰ  ἯὠὌἻ  ὈὖἻ  

ἻὌὠὑ ὂ ὠὈὉὕὄ ὑ ὑ ὠὂ ὝἻὕ Ὅὄ, ὟὈ  Ἧὠὑ ἻὌὠὑ ὂ ὠὈὉὕὄ 

ἯὠὌἻ  (complex waves) ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃὄ. ἱὠὑ ἱὊ  Ἧ Ὄ  Ἧὂ  

ὟὈ ὅ ὀ ἵὍὖὉ ὠἽ  ἯὠὌἻὍὕ ἰὄὠὑ; ὟὈ  Ἰ  ἯὠὌὑ ὑ ὂὖ ὑὖὄὕ  

ὐἽὖἻὍὖ ἵ ὁὖ ὠἻὠὉ Ἳὁ Ἳὖ ὑὂ Ὄ  Ἧ ὅὠὀ ὃὖἻ Ὕὑ ὠὁ 

ἻὌὠὑ ὂ ὠὈὉὕὄ ἯὠὌὑ ὑ ἻὍὖ Ἳὁ Ἳὖὀ ὅὀὌὕ. 

ἻὕὌ ὃὗ Ἵὖ ὈὕὋὕ Ἰ  ἯὠὌἻ , Ἳὕ ὃὗ Ἵὖ Ὀὕ  Ἰ  ἯὠὌἻ  (Periodic vs Aperiodic sound 

wave) 

 ὠἽ  Ὀ  ἻὌὠὑ ὂ ὠὈὉὕὄ ἯὠὌὑ ὑ Ἳ ἻὕὌὃὗ ἽὖὈὕὋὕ ἯὠὌἻὍὕ  

(periodic waves); Ἧὂὕὑ Ἧὑ Ὃὖ ὐ ἽὖἻ Ἰ Ἳὕὄὠὑ Ὀ  Ὀὗ  Ὀὗ  

ὃὖἻ Ἳὖ Ὃὠὑ. ἻὕὌὃὗ ἽὖὈὕὋὕ ἯὠὌὉὕἻ Ὗὂὕ  Ὗὅ  Ἰ ἻὍὖ ὑὠἻἻ 

ἳὉὖὝὊ Ἳ Ἧ Ὄ  ὝἻὕ Ἳ Ὗὅὕ Ὃ Ὂ  Ἰ Ἳ  ἰ . ἱ ὂὠἻὉ Ἰ Ἳ  

Ἰ ἻὕἻ Ὀὗ  Ὀὗ  Ὗὃ  ἯὠὌὑ ὑ ἻὠὍ ὝἻὕ ὅὂὕ, Ἧὠὑ ὠἽ  

ἯὠὌἻὠὍ ἳὠὀ  ἮὟὅὕὕὖὉ ὅ ὅὕ  ( Fourier analysis) ὌὈὕἻ  ὋὖὉ ὂὖὋ 

ὝἽ ὉὌὕ. ἱ ὂ ὑὠἻ ὑὠὊὅὀ ὃὖὋὈὕὠὌ/ Ὕὅ Ὂ ἵ  Ἧὠὐ Ἳ ὅ ἻὖὋ, ἱ  

ὟὃὊ ὠὂ ἯὍὑὖὀὕ. Ἧὂ  ὅὂὖὌὕἻ, x-Ἧ  ὃὖἻὝὑ ὠὁ  ἯὍὑὖ , Ὀ  y-Ἧ  Ἰ  

Ἧ ὂ ἯὍὠὑ  ἳ ὅ ὂ ὝἽ . 

 ἱ ὂ ὑὠἻ ἯὠὌἻὍὖ ὠὋ ὂ Ἧὂὖ Ὕὑ/ὃὖἻὝὑ  ἻὠὍ  

Ὗὂ Ὕὂ ὅὂ Ὄ  ἱ ὂ ὑὠἻ ὑὠὊὅὀ ὂὖ Ἧ ὅὠὀ Ἧὂὖ Ὕὑ/ὃὖἻ Ὕὑ 

ἳ ὑὕ Ἳ ὅὀὌὕ. ἱ  ὑὐ ἻὈὕἻ ὃὖὋὈὕὠὌὉὖ/ Ὕὅ ὊὈὖ ὂ  ὠὈὉὕὄ 

ἳ ἽὈὕ. ἱ ὂ Ἧ ὅὠὀ Ἧὂὖ Ὕὑ ἳ Ἵ ὂὖ , Ἰ ὠὉ Ἳ/ὔὕ ὟὈὕὄὖ 

(harmonics) ἽὈ ἱὠὀὝὑὍὖὉὖ ἳ Ὅ  ἵ  Ὕὅ Ἳ ἻὍὖ ὃὖἻ ἻὖὋ. 

Ἰ ὉὖὠὉ Ἳ/ὔὕ ὟὈὕὄὖ Ὂ ὑὠὍὉὖ ἳ Ὅ ἱὉ ὠἻ Ἰ Ἳ (natural 

resonance) ἵὄ Ἧὠὐ Ἳ ὅ ἻὖὋ; Ἧὠὑ Ὕὅ Ἳ ὅ ὀ Ἧὂὖ Ὕὑ Ἳ ἰ . 

ὃὖὋὈὕὠὌὉὖ/ Ὕὅ ὊὈὖ, ἱὠὑ Ἰ Ὕὑὕ ἳ Ἵὠὂ  Ἰ ὂὖ . 

 ὈὕὋὕἻ, Ὗὅ  Ἰ ἻὠὍ Ἰ ὉὖὉ ὕὗὂὖὉὕἻ ὅ ὅὕ  ὝἽ  Ὗὅὕ Ἧὠὑ 

ἻὕὌὃὗ Ἵὖ Ὀὕ ὅὠὑ ἰἻ  ἱ . ἱὂ  Ὕὅὕ  ἵ ὄὝὑ Ὃὕ , Ἧὠὑ Ἰ Ἳὕὄ 

Ὕὂὕὀ ἽὖὉὕὄ ὠὋὠὉ ὝἻὕ Ἳὑὖ ὠὌ; ὈὕὋὕἻ, Ἧὠὑ ὈὖἻ  ἽὗὊ Ὃ ὑ ὑ ὠὂ 

ὝἻὕ Ἳὖ Ὃὄ; Ἧὂὕὑ Ἰ  Ἧ ὅὠὀ Ἧὂὖ Ὕὑ ὠὁ Ἳὁ Ἳὖὀ Ὁὕ. ἱὂ  
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Ὕὅὕ , ἻὕὌὃὗ Ἵὖ Ὀὕ  Ὗὅ  Ἰ Ἳ  ὊὌ Ὃὠὑ; Ἧὂὕὑ ὊὌ Ὃ ἳὊὝἽὕ 

Ὗὅὕ Ὃὠὑ. 

ὃὖὋὈὕὠὌἻ (Spectrograms) 

 Ἰ  Ἰ ὠὉ Ἰ ὉὖὉ ἻὑὖὉ  ὕὗὂὖὉὕἻ ὅ ὅὕ  ὝἽ ὑὂ Ἳὕὄ Ὀ ὝὋὕ ὑὐὖ 

ὃὖὋὈὕὠὌ/ Ὕὅ ὟὊὕἻὖὊὕ ὅὕ ὅὂ Ὄ  ἰ . ἯὠὌὑ ὑ ὂὖ ὃὕ Ἳὕὁ Ὁὠὂ 

ὑὖὀ Ἧὠὑ ὈὖἻ  Ἵὖ ἻὌὕὄ ὂἻὑ ἻὠὍ ὑὐ Ἳὖ Ὃὄ. ἯὠὌὑ ὑ ἻὠὍ ὟὅὕὌὟὑ, 

ὟὃὊ x- Ἧ Ἵὖ Ἳὕ ὀ ὅ, ἰὄὕ  y-Ἧ  Ἰ Ὁὖ Ἧὂὖ Ὕὑ ὠὁ ἯὍὑὖ ἻὖὋ. 

Ἰ ὉὖὉ Ἳ ἰ Ὃ  Ἳ ὠὈὉὕ/ἱ Ὅὖὄὕ  Ὃὖ ὅὖὀ ὅ ἻὖὋ. Ἵ ὂὈὕἻ Ἰ  

ἱ ὂὕ ὃὖὋὈὕὠὌὉὖ/ Ὕὅ ὟὊὕἻὖὊὕὈὖ ἯὂὖἻ Ἳ ὠὈ ὀ Ὗὂὕ ἻὖὋ, ἵὄὟὑ ἱ  

ὈὖἻ  ὂὗὑὖὊὈὕὄ/Ἳ ὠὈὉὕὄ. ὃὖὋὈὕὠὌἻ/ Ὕὅ ὟὊὕἻὖὊὕ Ἳ ἻὕὌὃὗ Ἵὖ Ὀὕ  

Ἰ Ἳ ὀ  ὑ  ἯὂὖἻ Ἧὂὖ Ὕὑ ἰ ὋὠὌ Ἳὕὁ Ἧ Ὀὂὖ Ἳὖ Ὃὄ. 

ὅὀ : Ἰ  ὝἽὕ  ὃὖὋὈὕὠὌ; ἻὕὌὃὗ Ἵὖ ὈὕὋὕ, ἻὕὌὃὗ Ἵὖ Ὀὕ , Ἳὀ ὂ ἹὠἽἻ 

ἯὠὀὉὕὍ ὅ ὂ ὅ Ὅὄ (Ogden 2009: 32) 

 

ὃὖὠὌὈὕ Ὃ Ἰ Ἳ , ὝὂὕὀἽὖὉὕὄ Ἰ Ἳ  (Transients vs Continuous sounds) 

 ὃὖὠὌὈὕ ὋἻ  ἵ ὅ  ἻὕὌὃὗ Ἵὖ Ὀὕ  Ἰ Ὁὖ Ἰ  ὑ ὑ . ἱ ὂ Ἰ  Ἰ  

ὀ  ὅὖ ὄὕ Ἧ ὂ ὠὂ ἳ ὑὕ  ὅὖ ὄ ἯὠὌὑ ὑ ὂὖ Ἰ  ὠὈὉὕὄ 

ὠὄὉὕἻ Ὗὂὕ Ἳὖ Ὃ ὂὖ  Ὕὑ ὠὅ/ὝὑὍὖὠὀ  ὝἻὕ . Ἰ  ὃὖὋὈὕὠὌὉὖ, 
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ὝὑὍὖ ὠὀ Ὃὖ Ἳ Ἰ ὉὖὉ Ἳ ἰ Ὃ  Ἳ ὠὈὉὕὄ ὝἽ  ὅ ὠὀ   ὀ  

Ἰ  Ὕὑ  ἱὀὈὕἻ Ἳὕὀ ὅ ἻὖὋ. Ἰ  ὑὐ ἻὈὕὄ ὃὖὠὌὈὕ Ὃ Ἰ  ἰ ἻὖὌ Ἰ  

Ἰ ὠὋὉὖ  [p] Ἧ Ὄ  [b] Ὗὅὕ Ὃ Ἰ  Ὕὑ  Ἰ ἻὍὕ . 

 Ὕὂὕὀ ἽὖὉὕὄ Ἰ Ἳ  ἻὕὌὃὗ Ἵὖ Ὀὕ  Ἰ Ὁὖ Ὀ ὝὋὕ ὑ ὑ . Ὂ  ἳὉὖ 

Ἰ ὠὉ  ὟὅὕὌ Ὃὖ, ἱ  ἯὠὌὑ ὑ ὂὖ Ἰ Ἳ Ὃ, ἽὗὊ Ὃ ὑ ὑὈὕἻ Ἳὕ ὅὖ Ἳ ὅ. 

ὃὖὋὈὕὠὌὉὖ, ἱ  ἱ  Ἳ ὠὈὉὕὄ Ὀ  Ἳ ὠὈὉὕὄ ἳὉ  Ἧὂὖ Ὕὑ Ἰ  ἰ ὋὌὕ 

Ὃὖ Ἳ ὅ; ἵὄὟὑ ἯὂὖἻ  ἳ Ὅ . ἱ  ἰ ἻὖὌ Ἰ  Ἰ ὠὋὉὖ [f] Ὀ  [s] 

Ὗὅὕ Ὃ ὊὌ Ὃ ἳὊὝἽὕ Ἳ ἰ . 

ὃὖὋὈὕὠὌὉὖ Ὂ   

 ὄ  ὃὖ ὑ ὅ ὀὅ, Ὂ  Ἰ  ἻὕὌὃὗ ἽὖὈὕὋὕ ὋὖὠἻἻ/ἽὈὖ ὠἿἻ ἰ . 

ὊὑὠὍ Ὀὀ Ἳ Ἧὂὖ  Ὗὅὕ Ἰ Ἳὕὄ ὂὖὋ ἻὍὖ ἻὕὊὁὈὕἻ Ἰ  Ἧ ὅὠὀ 

Ἧὂὖ Ὕὑὠὁ  Ἳὁ Ἳὖὀ . Ἰ  ἯὠὌὑ ὑ ὂὖ, ἱ  Ἰ  ἻὕὌὃὗ ἽὖὈὕὋὕ ἯὠὌ 

Ὄ  ὄὖὠὌ ὅ ὂ ὅ. Ἰ  ὃὖὋὈὕὠὌὉὖ, Ἳὑὄὖ Ἳ ἱὊ  Ὃὖ ὅὖ ὀ Ἳὕ Ἵὖ 

Ἳ  (visual elements) ἳ Ὅὄ; Ἧὠὑ Ὂ  Ἰ ὠὉ Ἰ ὂὖ Ἳὖ Ὃὄ. ὂὌὕὑ 

ὝἽ ὂὕὄ ὑὕὖἻ (vertical striations) (Ἧὠὑ ὃὖὋὈὕὠὌὉὖ ὝἽ  ἯὠὌ ἯὠὌὉὕὄ 

ὟἻὕ Ἳ ὟὅὕὌ ἱ ); ἱ  Ἰ Ὕὑὕ ὠὋ  Ἳὕ  ὊὑὠὍ Ὀὀ ἻὍὖ ὑὐὖὉὕἻ 

ὅὕ  Ὗὅὕ ὊὑὠὍ Ὀὀ ἻὍὖ ὂὖὋὀ  Ὕὅὕ ; ὟὈ  Ὀ Ὃ Ἳὕ Ἵὖ / Ὃὖ  

(visual clue) ἳὉὖὝὊ Ἳ, ἯὠὊ ἳὉὖ Ἳ Ὀ  ὝἻὕ ἻὍὖ Ὕὅὕ ὑὕὄ 

Ἳ ὠὈὉὕὄ ἻὖὠὀὈ ὀ ὅ ὠὀἻ ἰ . ἱὠὑ Ἰ ὝἽὋὖ Ἳ (formants) ἵ  

Ἧὠὐ Ἳ ὅ Ἳὖ Ὃὄ; Ἧὠὑ Ὗὅ ὐ ἱὉ ὅὕὄ Ἧὂὖ ἻὍὕ ( , Ἧὠὑ 

Ἰ ὠὉ Ἳ ἵὄ ὑὖὑὕὖ Ἳ ὅ ὀὄ). Ἰ ὝἽὋὖ Ὀὕ ὑὠὂ Ἧ Ὀὂὖ ὅ Ὗὅ  ὐ  

ὅ Ὀὠὄ  ὑ ὑ ὠὂ  Ὀὕ ὋὖὉὠὈ ἻὌὕ. ὃὕὑὖ ὃὖὠὌ, ἳὂ  ὃὖὠὌ 

Ὗὅὕ Ὃὑ ὠὋ Ὀὕ ὑὂ Ὄ  ἱὠὂ  ὝἽ ὉὌὕ. 

3.4.1.  ὂὈὖ Ἰ ὉὖὉ ἻὑὖὉ ἰ Ἳ  

 ἱ ὅ ὂὖὉὖ ὂὈὖ Ἰ ἻὍὖ Ἰ ὉὖὉ ἻὑὖὉ ἰ  Ἰ ὑ ὁὠὄ  ὅὀ ὂὖ 

ἳὂὑὖ ὀ ὑὖὍ Ἳὅ . ὂὈὖ Ἰ ὉὖὉ ἻὑὖὉ Ὃὖ ὂ ὠἻὉ  Ὀ  ἱὊὑὖἽ Ἳὕὖ 

ἰ Ἳ  ὈὖἻ ἻὖὉὈὕὄὠὑ Ἧ ὅὠὀὉὕὄὠὑ ἰ . ἱὊὑὖἽ Ἳὕὖ ὂὈὖ 

ἱὠἽὟὉὕ ὀ Ὃὖ ὂ ἰ  (Ravisankar 1980, 1988, 1994) ἳὠὊὉὖ  Ὗὅ ἽὕἻ ὂὖ 

ἱὉ ὠἻ ὂ ὠὈὠὉ ὃ Ἳ ὅ Ὅὂὕ ἯὠὈ . Ἳ ὑὖ Ἰ ὉὖὉ ἻὑὖὉ 
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Ἧ ὅὠὀὉὖὌὕὄ Ὁ ὉὃὕὊὕὉὁὕ, ὟὔὈὕ ὂὖ, ὊὕὟἾ ὂὖὊ ἰἻὖὟὉὕὕὖ ἰ Ἳ  

ὃ Ὄ Ὗὃὕ Ἳὗ ἻὍὕἻ ἯὠὈ .  

ὂὈὖ Ἰ ἻὍὖ Ἰ ὉὖὉ ἻὑὖὉ ἰ Ἳ  ὟὈ ὝἻὕ Ὅ ὅ Ἳ ὠὊἻ ὅὌ 

ὝὑὍὖὑ Ὅὄ (ὅὕ Ἳ Ὗὃὕ Ἳὗ Ἳ). ἽὖὌ ἰ Ἳ  Ὃὖ ὅὖ ὀ ὂὈὖ Ἰ ἻὍὖ 

Ἰ ὉὖὉ ἻὑὖὉ Ὃὖ  ἰ ὂὄ. ἵ Ἳὕ ὀὕἻ [ ], [ ] ἵ Ὃ Ἰ ἻὍὖ 

Ἰ ὉὖὉ ἻὑὖὉ ἰ Ἳ  ὟὈ ὝἻὕ Ὅ ὅ ὅὌ ἳ ὠὈἻ  ὝὑὍὖὑ Ὅὄ (Narayan et 

al 1999).  ὃὀὄἽὅὕὅὂὖὉὖ ὂὈὖ Ἰ Ὁὖ ἻὑὖὉ ἰ Ἳ  (Natanasapapathy 1974, 2002) 

ὃ Ὄ Ὗὃὕ Ἳὗ ἻὍὕἻ ἯὠὈ . Ἳὕ ὂὖἻὕ ἵ ὅὑὊὕ ὂὈὖ Ἰ ἻὍὖ Ἰ ὉὖὉ ἻὑὖὉ 

ἰ  Ἰ  ἰ ὂὖ ὀὈὕἻ ὟὈ ὝἻὕ Ὅ ὅ ὑ ὑὂὕἻ ἱὠὁὉὂὍ  Ὄ  

ἯὋὖὉ Ἳὖ Ὃ. ὃὕ  Ὀ  ὅὖὋ (Srinatha et al 1999) ὂὈὖ , , , ,  ἰἻὖὉ 

Ἰ ὝἻὕ Ἳ ὅ Ὃὖ Ἰ ὉὖὉ ἻὑὖὉ Ἧ ὅὠὀὉὖ ἰ  ὝἽ Ὅὄ. Ἧὑ Ἳ 

Ἰ ὝἻὕ ἻὍὖ Ἰ -Ἰ Ὁὖ Ἳ ἳὋ Ἳ  ὅ Ὃὖ ἰ Ὅὄ. Ὁ ὉὃὕὊὕὉὁὕ, ὟὔὈὕ 

ὂὖ ἰἻὖὟὉὕὕὖ ἰ Ἳ  (Hema Murthy and Yegnanarayana 1991) ἱ  Ὃὖ ὅὖὀ 

ὂ ὂὄ.  

3.4.2. ὂὈὖ Ἰ ὉὖὉ ἻὑὖὉ ὅ ὋὖὉ Ἰ  ἵ Ἳὕ ὀὕὄ ἰ  

 ὂὈὖ  Ἰ Ὁ ἻὍὖ  Ἰ ὉὖὉ Ἳ  ὅ Ἳ  ἱ ὑὕ ὑὖ  ἰὉ ὅ Ἳὖ Ὃὄ 

(EEN540-Project1- The Acoustic Features of Speech Sounds & Frequency Domain Filtering). 

ὂὈὖὐὖ  45 Ἰ Ὁ Ἳ  ἳ Ὅὄ; ἱὠὑ ἳὉὖ ἻὠὍ , ὝὈἻὠὍ  ἳὉὖ  

Ἰ Ὃὖὠὁ ἻὠὍ  ἳ ὅ . ἱ Ὕὑὕ Ὁ ἻὠὍ  ὝἻὕ  ἵ Ὄὕ 

ὝἽὕ Ἳ  3D Sound Blaster Pro in G-60 Hewlett Packard-ἱ  ἱὠὁ Ἳ ὅ Ὅ 

Ὄὕ Ὕὀ Ἰ Ὕὅ ἻὖὠὉ (Labtech Microphone) ὅὉ ὅ ὂὖ Ἰ ὅὂὖ 

ὝἽ Ὁ ὅ Ὅὄ.  ὟἻ ὠὅ ὅὖ Ἳ  ὅὉ ὅ ὂ ὅ ὀ Ὀ  ἵ Ὄὕ ὝἽὕ Ἳ  

ἹὝὊὕ ὉὕἻ 16KHz Ὀὕὂὖὕὖ ὑὖἻὖὂ ὀ Ὀ  16 ὠὅ  ἰὐ ὀ  ὅὂὖ ὝἽ Ὁ ὅ ὀὄ.  

 .wav ὟἻὕ ὠὅ Ὀ Ὄὕ  (MATLAB) ὅ ὂ ὀ ὅὖὍὕ Ἳ ὀὠὍ ἰὉ ὅ Ὅ 

ὝἽὕ  ἻὕὌ Ὕὅὕ ὠὈ ἻὍ ἯὠὌὑ ὠὑ ὅὀ  ὑὠὊὉ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. 

 Ἰ ὃὖὋὈὕὠὌ ὑὠὊ /Ἰ ὉὖὉ Ἳ ὑ ὁὠὄ ὅὀ (spectrogram) ἵ ὑὕ ἻὕὌ 

Ἧ ὅὠὀὉὖ ὋὖὠἻὉὖ ὑ ὁ ὅ ὠὀ Ἧὀ ὂὖ Ὗὑ ὅ Ἳὖ Ὃ ἵ ὅὠὂ Ἳὕ  

Ὗὂὕ ὋὈὕ.  ὝἽὕ ἻὍὖ ἻὖὉ Ὀ  ἯἻ Ὃ ὑ ὁ ὅ ὠὀ  ὅὂὖ ὃὖὐ ὅὀἻ  

ἰὉ ὅ  Ἳὕ ὀ ὅ Ἳὖ Ὃ. ἻὖὉ ὅ ὠὀ ὃὖὋὈὕὠὌ ὑὠὊ Ἳ (narrow band 

spectrograms)  ἻὖὠὀὈ ὀὈὕὄ Ἰ ὂὖὠἽἻ ἯἻ Ὃ ὅ ὠὀ ὃὖὋὈὕὠὌ (wide band 
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spectrograms) ὑὠὊ Ἳ ὝἽ  Ἰ ὂὖὠἽἻ (vertical harmonics) ἳ Ὅὄ ἵ ὅ  

Ἳὑὄ ὂὖ ὝἻὕ Ὅ ὅ Ἳὖ Ὃ. Ἰ ὃὖὋὈὕὠὌ ὑὠὊὑὖ/Ἰ ὉὖὉ Ἳ ὑ ὁὠὄ ὅὀ 

ὅὕὖὈὕὁ ὃὖὋὈὕὠὌ ὑὠὊὅὀ  (three dimensional plot of the spectrogram) 

Ἳὕ ὀ ὅ Ἳὖ Ὃ. 

 Ἰ Ὁὠὄ  ὝἻὕ  ὝἽὕ  ὅ ὂὖ Ἳ ὂὖ ὝἻὕ Ὅ ὅ Ἳὖ Ὃ Ὀ  

ἱ ὅ ὂὖὉὖ ὅ Ὀ ἯὍ  ὃὖὋὈὕὠὌ (magnitude spectrum) ὝὀἽὖὝὅ  ὑὠὊὉ ὅ Ἳὖ Ὃ.  

ὅ Ὀ ὃὖὋὈὕὠὌ ὑὠὊ /Ἰ ὉὖὉ Ἳ ὑ ὁὠὄ ὅὀ Ὗὃ ὟἻὕὀὕὄ  ἴἻ ὃὖὋὈὕὠὌἽὕ 

ἳὠὋ ὀ  ὟὈ  Ὀ ὂ ὅ Ὅ.  Ἰ Ὕὑὕ ὝἽὕ  ὅ ὂὖὉὖ ὃὗὍ ὟὑὋὕ . 

ἵὄὟὑ ὝἽὕ  Ἰ Ὁ  ὑ  ἱὀ Ἳ  Ὃὖ Ἳ ὅ Ὅὄ Ὀ  ὅ Ὀ ὃὖὋὈὕὠὌ 

Ὗὃ ὟἻὕὀὕὄ  ἴἻ ὃὖὋὈὕὠὌἽὕ ἳὠὋ (Linear Prediction Spectral Envelope) 

ὑὠὊὉ ὅ Ἳὖ Ὃ. 

ὅ ὅὕ ὑὖ ὅὉ ὅ ὂ ὅ ἽὕὍὊ Ἰ  ὔὈὖὄὖ ἽὕὍὊ (hamming window) 

Ὀ  Ἦὅὕ  ἮὟὅὕὕὖὉ ἳ Ὀὕ Ὃ ὠὂ (Fast Fourier Transform) Ἳὁ Ἳὖ ὑὂ Ἳὕὄ 

ὅὖ ἻὍὖ (bins) ἵ ὁὖ ὠἻ 1024 ἰ . 

 ἱ ὑὕ ὑὖ ὅὉ ὅ ὂ ὅ Ὅ ὝἽὕ Ἳ ἻὗὟὐ ὅ Ὁ ὀ ὅ Ὅὄ. 

Ἰ Ὕὑὕ ὝἽὕ  ἻὕὌ ἯὠὌὑ ὑ, ἻὖὉ ὅ ὠὀ ὃὖὋὈὕὠὌ ὑὠὊ , ἯἻ Ὃ ὅ ὠὀ 

ὃὖὋὈὕὠὌ ὑὠὊ /Ἰ ὉὖὉ Ἳ ὑ ὁὠὄ ὅὀ, ὃὖὋὈὕὠὌὉὖ/Ἰ ὉὖὉ Ἳ ὑ ὁὠὄ ὅὀ 

ὅὕὖὈὕὁ ὑὠὊ , ἰ Ὅὕ  Ἰ Ὁὄὖ ὅ Ὀ ὑὠὊ  Ὀ  Ἰ Ὃὖ ὟὈ  Ἰ  

ὑ  ὅ Ὀ Ὀ  Ὗὃ ὟἻὕὀὕὄ ἴἻ ὃὖὋὈὕὠὌ ἳὠὋὠὉ  Ἳὕ  ὑὠὊ .  ἽὗὊὕὄ 

ὑὠὍ  ὑὠὊὅὀ ὂὖ Ἳ  ὃὖὋ ὂὖ Ἳὕ ὀ ὅ Ὅ. ὟὈ  ὝἽὕ Ἰ Ὕὑὕ 

ὅ Ἳ ὂὖ Ἰ Ὃὖὠὁ Ἳ ὅὍὠὑἻὠὍ ὑὂὕ ὝἽὕ ὠὌ ὟἻ Ἳ ἱὉ .  

ὂὈὖ Ἰ ἻὠὍ ὅὖὊὕ Ὗὅὕ Ὃ ὝὈ Ὕὅὕ ὠὍ ὅὉ ὅ ὂὖ Ἰ ὉὖὉ Ἳ 

ὅὖ ὄὁὖὉὖ ἰὉ ἱὉ . ὅὖὊὕ ὂὈὖ Ἰ ἻὍὖ Ἰ ὉὖὉ Ἳ ὅ ἻὠὍ ὃὖὋὈὕὠὌ 

ὃὖὐ ὅὀ ἻὍὕἻ ὂὊὑ Ὄ. ἱ ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ Ἳ Ὄ  ὂὈὖ ἳὉὖὝὊὕἻ  Ὀ  

ὝὈ ὝὉὕ Ἳ Ἰ ὉὖὉ Ἳ Ἧ ὅὠὀὉὖ ἰὉ ὅ  ἰ  Ἳ  ὂὊ ὅ Ὅὄ. 

 Ἰ  ὠὋὉὖ ἶ ὅ  Ὗὑ ὅὕ ἻὠὍ Ἰ ὉὖὉ Ἳ ὅ ἻὍὖ 

Ὗὑ ὅὕ Ἳ ὀ Ὕὂὕὀ ὅ ὂὖ ὅὕ Ἳ ἱὉ Ἳὖ Ὃ.  ὂὈὖ ἳὉὖὝὊ Ἳ Ἧὑ Ὃὖ 

Ἰ ὝἽὋὖ ἯὠὈ ὅὕ Ὗὑ ὅ ὑὠὂ ἯὋὖὉ Ἳὖ Ὃ.  ἳὉὖὝὊ ἻὍὖ Ἰ ὝἽὋὖ 

ἯὠὈ  Ἧὠὑ ὑ  ὐ  Ἧ ὅὠὀὉὖ Ὀὕ ὑὠὂ  ἯὋὖὉ Ἳὖ Ὃ.  
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ὝὈ ὝὉ Ἳ Ἧὑ Ὃὖ Ἰ ὅὖὀ Ὀ  Ἰ  ὠὋ Ἧ ὅὠὀὉὖ Ὗὑ ὅ ὑὂ 

ἻὕὊὁὈὕἻ Ἧ Ὗὑ ὅὕ Ἧὑ Ὃὖ Ἰ ὉὖὉἻ ὅ Ἳ Ἧ ὅὠὀὉὖ 

Ὗὑ ὅ Ἳὖ Ὃὄ. Ἰ ὅὖὀ ἻὠὍ Ἧὑ ὀ  Ὕὂὕὀ Ὅ Ἰ ὉὖὉ Ἳ 

ὅ ἻὠὍ  Ἰ ὠὋἻὠὍ Ἧὑ ὀ  Ὕὂὕὀ Ὅ Ἰ ὉὖὉἻ Ἳ 

ὅ ἻὠὍ  Ὕὂὕὀ ὅ ὂὖ ὅὕ Ἳ ἱὉ Ἳὖ Ὃ.  

3.4.2.1 ὂὈὖ ἳὉὖ ἻὍὖ Ἰ ὉὖὉ ἻὑὖὉ ἰ  

 ὂὈὖὐὖ  ἱ, ἲ, ἳ, ἴ , ἵ, ἶ, Ἰ, Ἱ, Ἧ, ἰ , ἷ, Ἲ  ἵ Ὃ ἳὉὖὝὊὕ Ἳ ἳ Ὅὄ. ἱὂὖ 

ἱ ἵ ὅ  ὟὈ   ἱὂ  ὑὖὕὖ ὉὖὝὊὕ Ὁὕ; ἲ ἵ ὅ  ὟὈ   ἱὂ  ὑὖὕὖ 

Ὕὃ ὉὖὊὕ. ἳ ἵ ὅ  ὟὈ  ὅὖ ἱὂ ὑὖ ὉὖὝὊὕ Ὁὕ. ἴ  ἵ ὅ  ὟὈ  ὅὖ 

ἱὂ  ὑὖ Ὕὃ ὉὖὊὕ.  ἵ  ἵ ὅ  ὟὈ ὠὀ  ἱὂ  ὑὖὕὖ ὉὖὝὊὕ Ὁὕ. ἶ 

ἵ ὅ  ὟὈ ὠὀ  ἱὂ ὑὖὕὖ Ὕὃ ὉὖὝὊὕ Ὁὕ. Ἰ ἵ ὅ  ὟὈ ὠὀ ὅὖ ἱὂ  ὑὖ 

ὉὖὝὊὕ Ὁὕ. Ἱ ἵ ὅ  ὟὈ ὠὀ ὅὖ ἱὂ  ὑὖ Ὕὃ ὉὖὝὊὕ Ὁὕ. Ἧ ἵ ὅ  Ἳὗ 

ὃ  ἱὂ ὑὖὕὖ  Ὕὃ ὉὖὊὕ. ἰ  ἵ ὅ  Ἳὗ ὃ  ἱὂ  ὑὖὕὖ Ὕὃ ὉὖὊὕ. 

 ἳὉὖὝὊὕ ἻὍὖ ἹὠἽ Ὂ ὑὠὍ Ὀὀ ἻὍὖ Ἧὂὖ  Ὀ  Ὗὅ ὐὕὉὖ ὃὗὍ 

ἱὑ Ὃὖ ἱὠὁ  Ἧ ὅὠὀὉὖ ὂὗ Ὀὕὄὖ Ἳ ὅ Ἳὖ Ὃ.  Ὂ ὑὠὍ Ὀὀ ἻὍὖ Ἧὂὖ  

ἵ Ὄὕ ἳὉὖὝὊὕ Ἳ  ὋὖὠἻὉὖ Ἧὂὖ Ὕὑ ἳ ὅ ὂ ὂὖ ὅὕ Ἳ ἱὉ  

ἱὠὉ ὀ  (harmonics) ἻὕὌ Ὄ ὂὖ ὃὖὠὋὑ Ὃ ἻὕὌ ὈὕὋὕ ἯὠὌὑ ὠὑ (quasi-periodic 

waveform) ὂ Ἳὖ Ὃ. Ἧὂὖ Ὕὑ Ὄ ὂὖ ἱ ὂ ἱὠὉ Ἳ  ἱὠὀὉὖὌὕὄ ἱὠὀὝὑὍὖ 

Ἧ Ὄ  ἻὕὌ Ὄ ὂὖ Ἰ  ἻὕὌ ὅ ὂὖὉὖ ὃὗὍ ὂὖ ὅὊ ὅὊ ἹὠἽὉὖ ἱὠἽὠὈ (Ἧ Ὄ  

Ἧ ὅὠὀ) ὃὖἻ Ὕὑ ἰ . ἱ  Ὕὅ  Ὂ  Ὕὅ ὅὕ ὠὈ ἯὂὖἻὈὕἻ ἱ . 

Ἰ Ὕὑὕ ὝἽὕ  ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ ὂὖ ὀ ἻὍὖ Ὂ  Ἰ Ὁ ἻὍὖ ἱὠὉ  

ἻὖὠὀὈ ὀὈὕὄ ( ἻὖὉ ὅ ὠὀ) (horizontal (narrowband)) Ἧ Ὄ  ὝἽ ὂὕὄ (ἯἻ Ὃ 

ὅ ὠὀ) ὑὕὖἻὍὕἻ/ὟἻὕ ἻὍὕἻ (vertical (wideband) striations)) Ἳὕὁ ὅ  .  ἵ Ὄὕ 

ὊὝὌὕ Ἳ ἳὉὖὝὊὕ Ἳ Ἧ Ὄ Ὀ  ἵ Ὄὕ ἳὉὖὝὊὕ Ἳ ὊὝὌὕ Ἳ ἵ ὅὠὂ 

Ἳ ὂὖ ὝἻὕ Ὅ . ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ ὂὖ Ἰ ὝἽὋὖὑὖ ἱ ὅὖὀ Ὗὑ ὅὕ Ἳ 

(Ἧ Ὄ  Ὂ Ἳ) ἱ ὉὖὝὊὕ Ἳ ἱὠὀὉὖὌὕὄ Ὗὑ ὅὕ ὠὀ ὝὑὍὖ ὅ .  

 ὂὈὖὐὖ ἵ Ὄὕ ἳὉὖὝὊὕ Ἳ ὊὝὌὕ ἻὍὕ. Ἧὑ Ὃὖ ἳ ὑὕ Ἳ ὂὖ 

Ὗὅ ὐ ἱὊ  Ἧ Ὄ   ὃ ὋὕἻ ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ Ἰ Ἳ ἻὠὍ 

Ἧὂὕὑ ἳὉὖὝὊὕ ὝἽὋὖ ἻὠὍ (F1, F2, F3) Ἳὕ .  Ἰ ὝἽὋὖ Ἳ Ὀὄὖὂ Ὗὅ Ἵὖ 
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Ὗὑ ὅ Ἳὖ Ὃ Ὀ  Ὕὅὕ ὑὕ ὂ ὃὖἻ Ὕὑ Ἳ  ἰ . ὑὠὊὉὠὋ ὑὖὍ Ἳ ὅ 

ἳὉὖὝὊὕ Ἳ ἻὖὠὀὉὖ Ὗὑ ὅ ὂ Ὀὄὖὂ Ἳ Ὗὂὠὑ ὅ  ὂἻὑ ἳὉὖὝὊὕ ἻὍὖ 

ὃὖἻ Ὕὑ Ὕὅὕ Ὅὀ Ἳ ὂὕ ἯὍ  Ἧ ὅὠὀὉὖ ἳ ὅ ὂ ὝἽ ὉὑὖὉ.  Ὗὅ Ἵὖ 

ἱ ὂ ἽὖὋ ὅ ὅ ὂὖἻ ὂὕ  ὟἻ ὅὑ Ἳ  ἳὉὖὝὊὕ ἻὠὍ ἯὠὀὉὕὍ 

Ἳὕ Ἳὖ Ὃ. Ὕὅ ὅὕὌὕὄ ἱ ὂ Ἰ ὝἽὋὖ Ἳ ὐὕ Ὀ  ἯὠὋ Ἰ Ἳ ὂὕ (tube 

and chamber resonance) ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ. ὠὋ ὂ Ἧὂὖ Ὕὑ ὝἻὕ ὀ Ἰ ὝἽὋὖ 

F1 ἵὄ ὅ ; ἱὊ ὀὕὑ F2 ἰ ; Ὃὕὑ F3 ἰ . Ὕὅ ὅὕ ὠὈ ὂ  ἱ  

Ἰ ὝἽὋὖ Ἳ, F1, F2 ἵ ὅὄ ἳὉὖὝὊὕ ἻὍὖ ὈὉ Ἳ ὂὗ Ἳ Ὗὅὕ Ὀὄὂὕ.  ἱ ὂ 

ἱ  Ἰ ὝἽὋὖ Ἳ ὂὖὋ ὂ/ Ὁ Ὀ  /ὅὖ ὅὕὖὈὕὁ Ἳ Ἧ ὅὠὀὉὖ  

ἳὉὖὝὊὕ ἻὍὖ ὅ ὠὅ ὂὗὈὕὄὖ Ἳὖ Ὃ.  ἱ ὅὕὖὈὕὁ Ἳ ὈὊ Ἰ  ὑὖὍ Ἳ 

Ἧ ὅὠὀὉὖ ὃὕ Ἳὖ ἱ ὃὖὠὌὠὉ Ἵὕ  ἯὠὈ . ὂ  Ἰ ὝἽὋὖ F1 ὂὖὋ ὂ 

ἳὉὖὝὊὕ Ἳ  (Ἧ) ἳὉ ὂ Ἧὂὖ Ὕὑ ὠὁ Ὁ ἳὉὖὝὊὕ Ἳ  (ἱ, ἳ) ὠὋ ὂ 

Ἧὂὖ Ὕὑ ὠὁ  ὝἻὕ .  ἱὊ ὀὕὑ  Ἰ ὝἽὋὖ F2 Ὁὖ Ἳ  (ἱ, ἵ) 

ἳὉ ὂ Ἧὂὖ ὑ ὠὁ  ὅὖ Ὁὖ Ἳ (ἳ, Ἰ) ὠὋ ὂ Ἧὂὖ ὑ ὠὁ  

ὝἻὕ . ἳὉὖὝὊὕ Ἳ Ὕὅ ὅὕ ὠὈ ὃὕ ὟἻὕ Ἧὂ  ὟὈὟὌὕ Ὗὑ ὅ ὂὖ 

ἯὋὖ  Ἰ ὝἽὋὖ ἻὠὍ ὝἻὕ ; ἽὖὌ ὟὑὠὍἻὍὖ ἰ  ὟὈ ὅ ὀ 

Ἰ ὝἽὋὖ Ἳ ἱ . ἱ ὅὖ  ἳὉὖὝὊὕ Ὁὖ ὅ ὠὅ  ὂὗ Ὀὕὄὖ Ἳ ὂ  ἱὊ  

Ἰ ὝἽὋὖ Ἳ ἻὖὉὈὕ; ἱ  ὂ  Ἰ ὝἽὋὖ ἵὂὖὊὕὄ ἱὊ ὀὕὑ 

Ἰ ὝἽὋὖὑὖ ὑὠὊ  Ἧ ὅὠὀὉὖ Ἳὕ Ἵὖ ὅ ὂ ὅ Ἳὖ Ὃ; ἱ ὅὖ  ἱὂ ὑὖ 

Ὗὅὕ Ὃ ἳὉὖὝὊὕἻὍὖ ὅ ἻὍὖ ἽὖὌ Ὗὃὕ ἻὠὍ Ἳ ὅὖ Ἳ Ὗὅὕ Ὀὕὄὂ Ὄ. 

 ἳὉὖὝὊὕ ἻὠὍ Ὕὅὕ ὂὑὠὊὉὖ Ἰ ὝἽὋὖ ἯὠὈ Ἳ Ἧὑ ὠὋ 

Ὗὑ ὅ  Ἰ ὉὖὉ Ἳ Ὃὖ ἻὍὕἻ ἳ Ὅὄ.  ὃὕ ἱ ὂ Ἰ  ὠὋ  ἳ ὅ Ἳὖ Ὃ 

Ἰ ἻὠὍ f1-f2 Ἰ ὉὖὉ Ἳ Ὃὖ  Ἧ ὅὠὀὉὖ ἯὋὖ  ὝἻὕ ἻὖὟὋὕ. 

Ὕὃ ὉὖὝὊὕ Ἳ  ὉὖὝὊὕἻὠὍὑὖὀ ὂ  ἻὕὌ ἯὍ  ἱ ἻὖὋ ἵ ὅ  

Ἰ ὉὖὉ Ἳ  Ὃὖ ἻὍὕ  ὝὑὍὖ ὅ  ἳ ὠὈ. ἲ Ὁὖ Ἳ ὃὗ ὀ ἳὉὖ ἻὍὖ ὑ ὅὖ 

Ἧὀ . ἱ ὂὖὉὕἻ ὂὖὋ ὂ ἳὉὖὝὊὕὝὌὕἻὠὍ Ὁ ἳὉὖὝὊὕ ἻὍὖὀὈὖ Ὗὑ ὅ ὂ 

ἳὂ  Ἳ ὠὈ Ἰ ὉὖὉ Ἳ Ὃὖ  ἱ ἻὖὋ. Ὗὑ ὅ ὂ  ὝὈὕ ὂ ὃὗ Ἵὖ ἵ ὠὌ 7dB 

ἰ . ἰὄὕ  ἱ ὂ Ἰ ὉὖὉ Ἳ Ὃὖ  ἳὉὖὝὊὕ ἻὠὍ ἯὋὖ  ὝἻὕ ὑὂὖ ὅ  

ὝἻὕ Ἳὖ Ὃ. ἱ ὂ ἱὀ ἻὍὖ Ὂ  Ἰ  Ὀ  Ὂ Ὄὕ Ἰ  ἱὑ Ὃὖ Ὗὑ ὅὕ Ἳὕὄ 
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Ἰ ὉὖὉ Ἳ Ὃὖ  Ὂ  Ἰ Ὁὖ, Ὕὂὕ ὠὀ Ἧὂὖ ὑὕ ἰ ἻὖὊὈὖ Ἳ ὅ ὀ ἵ ὠὌὉὖ 

ὂὕ ὂ ὃὖἻ Ὕὑ ὁὖ ἳ ὍὠὈ  Ὕὂὕ ὠὀ Ἧὂὖ ὀ Ὕὂὕὀ ὝἻὕ ὀ 

ἻὕὌὃὗ ἽὖὈὕὋὕὠὈὉὖ Ὕὂὕὀ Ἵὖ ἰ . Ὂ Ὄὕ Ἰ  Ἰ ὉὖὉ Ἳ Ὃὖ  

ὟὈ ὝἽὕ ὄὠὑ ἱ Ὄὕὂὖ ὅὂὕ. 

3.4.2.1.1. Ἧ-ὑὖ Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 

      Ἧ Ἳὕ 

 

 

 

 

 

 

 

 

 

 

Ἧ Ἳὕ 
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3.4.2.1.2. ἰ -ὑὖ Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὕὠὌὑὠὊ 

       ἰὈὕ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ἰὈὕ  
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3.4.2.1.3. ἱ-Ὁὖ Ἰ ὉὖὉ Ἳ ὅ ἻὠὍ ὝὑὍὖ ὅ  ὃὖὋὈὕὠὌὑὠὊ 

      ἱὊ   

  

 

 

 

 

 

 

 

 

 

 

 

 

 

ἱὊ  
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3.4.2.1.4. ἲ-Ὁὖ Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὕὠὌὑὠὊ 

     ἲὊ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ἲὊ 
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3.4.2.1.5. ἳ-ὑὖ Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὕὠὌὑὠὊ 

     ἳ ὟὍ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ἳ ὟὍ 
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3.4.2.1.6. ἴ -ὑὖ Ἰ ὉὖὉἻ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὕὠὌὑὠὊ 

       ἴ Ἳ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ἴ Ἳ  
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3.4.2.1.7. ἵ-Ὁὖ Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὕὠὌὑὠὊ 

     ἵ ὂὖ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ἵ ὂὖ 
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3.4.2.1.8. ἶ-Ὁὖ Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὕὠὌὑὠὊ 

     ἶ Ἳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ἶ Ἳ 
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3.4.2.1.9. Ἰ-ὑὖ Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὕὠὌὑὠὊ 

     Ἰ ὀἻ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ἰ ὀἻ 
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3.4.2.1.10. Ἱ-ὑὖ Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὕὠὌὑὠὊ 

     Ἱ ὀ  

 

3.4.2.2. ὝὈ ὝὉὕ ἻὍὖ Ἰ ὉὖὉ Ἳ ὅ Ἳ   

 ὂὈὖὐὖ ἳ Ὅ ὝὈ ὝὉὕ ἻὠὍ Ἰ ὅὖὉ Ἧ ὅὠὀὉὖ Ἧὑ Ὃὖ 

Ἰ ὅὖὀ ὠὂ Ἰ ὠὋὠὉ Ἳ ὂὖ ὝἻὕ  ὅ ὂὕὉὌὕ ἵ  ὄ  

ὅὕ Ὗὂὕ. Ἰ ὅὖὀ Ἧ ὅὠὀὉὖ ,  ἵ ὅὠὑἻὠὍ ἱὂ  Ἰ ἻὍὕἻ  ,  

ἵ ὅὠὑἻὠὍ ὅ ὝὌὕ ἻὍὕἻ  , ,  ἵ ὅὠὑἻὠὍ Ἧ ὅ ὝὌὕ ἻὍὕἻ , ,  

ἵ ὅὠὑἻὠὍ ἱὠὀὉ ὁ  Ἰ ἻὍὕἻ  ,  ἵ ὅὠὑἻὠὍ ἻὠὀὉ ὁ Ἰ ἻὍὕἻ  

, , ,  ἵ ὅὠὑἻὠὍ ὃὕὈ Ἰ ἻὍὕἻ  ὅ ὂὕὉὌὕ ἵὄ  Ἰ  ὠὋ 

Ἧ ὅὠὀὉὖ , , , ,  ἵ ὅὠὑἻὠὍ Ὕὑ Ὕὅὕ ἻὍὕἻ  , , , , ,   

ἵ ὅὠὑἻὠὍ ὝἻὕ ἻὍὕἻ , ,   ἵ ὅὠὑἻὠὍ Ὀ ὝἻὕ ἻὍὕἻ  ἵ ὅὠὂ 

ἰὝὀὕ ὉὕἻ ὅ ὂὕὉὌὕ ἵ  ὄ  ὅὕ Ὗὂὕ. 

 , , , ,  Ὕὑ Ὕὅὕ Ἳ Ὃὖ ἱ ἻὖὋ ἳὉὖὝὊὕ ἻὍὖ Ἰ ὝἽὋὖ ἻὍὖ 

ἱ ὅὖὀ ὠὂ Ὀὕ .   Ὗὅὕ Ὃ ἲὕὖὂ Ἰ Ἳ  Ἰ ὝἽὋὖ ἻὍὖ ἱ ὅὖὀ ὠὂ ὂὕ ; 

 Ὗὅὕ Ὃ ἻὠὀὉ ὁ Ἰ Ἳ  F1, F2 Ὕὅ ὅὕ ἵ Ὕὅὕ  ὟἽ ὑ ὑὠὂ 

Ἱ ὀ 
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Ἧ Ὀὂὖ . , ,  Ὗὅὕ Ὃ Ἧ ὅ ὝὌὕ Ἳ ἵ ὂ ἳὉὖὝὊὕ ἱ ἻὖὋ ἵ ὅὠὂ 

Ὕὅὕ  Ἧ ὑ  ἳὉὖὝὊὕ ἻὍὖ Ἰ ὝἽὋὖ ἻὍὖ ὠὋ ὂ ἯὍ  ἽὗὊὕὄ 

Ὀὕ Ὃ ἻὠὍ ἶ ὅ . ἳὉὖὝὊὕ Ἰ ὝἽὋὖ ὃὖἻ Ὕὑ ἻὍὖ ἱ ὂ Ὀὕ Ὃ ἻὍὖ ἻὕὌ 

Ἱ ὀ  Ἰ ὝἽὋὖ ὃὖὠὌὈὕ Ὃ Ἳ (formant transitions) ἵ  Ἧὠὐ Ἳ ὅ.  

 Ὗὑ Ὗὑ ἱὀ ἻὍὖ Ἳὕ ὝὋὕ  Ἧὠὀ Ἳ ὅ  ὑὖ ὑὖ Ἳ ὅ ὑὂὕ 

Ὕὑ Ὕὅὕ Ἳ ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃὄ. Ὂ ὑὠὍ Ὀὀ Ἳ Ἧὂὖ ὑὂὕ ἯὠὑἻ  

ὊὝὌὕ ἻὍὕἻ ὝὑὍὖ ὅ Ἳὖ Ὃὄ. Ὗὅ ὐὕὉὕὄ Ὕὑ Ὗὑ ἱὀ ἻὍὖ 

Ἧὠὀ Ἳ ὅ ὑὂ ἻὕὊὁὈὕἻ Ἧὑ Ὃὖ Ἰ ἻὍὖ Ὀὕ Ὃ Ἳ ὑὖὠὍὑὖ Ἳ ὅ Ἳὖ Ὃὄ.  

ἱ  Ἧὑ Ὃὖ Ἧὂὖ Ὕὑ ἯὠὈ  ὑ ὑὖ  ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ ἻὍὖ Ὀὕ Ὃ ἻὠὍ 

ὝὑὍὖ ὅ Ἳὖ Ὃὄ. Ὕὑ Ὕὅὕ Ἳ ὋὖὉὖ  ἳὉὖ ἻὍὖ Ἰ ὝἽὋὖ ἻὍὖ (F1, 

F2, F3) ἱ ὅὖὀ ὂὖ Ὀὕ Ὃ ἻὠὍ ὑὖὠὍὑὖ Ἳὖ Ὃ.  ἲὕὖὂ Ἰ Ἳ  ( ) Ἰ ὝἽὋὖ Ἳ 

ὂὕ ὑὠὂ ὑὖὠὍὑὖ Ἳὖ Ὃ. ἻὠὀὉ ὁ Ἰ Ἳ  ( ) F2-ἳ  F3-ἳ  Ὕὅ ὅὕ 

ἵ Ὕὅὕ  ὟἽ ὑ ὑὠὂ ὑὖὠὍὑὖ Ἳὖ Ὃ.  Ἧ ὅ  Ἰ Ἳ  ἳὉὖὝὊὕ Ἰ ὝἽὋὖὑὖ 

Ἧ ὑ  ἳὉὖὝὊὕ Ἳ Ἰ ὝἽὋὖ ἻὍὖ ὠὋ ὂ ἯὍὑὖὟὌὟὉ ἽὗὊὕὄ Ὀὕ Ὃ ἻὠὍ 

ἶ ὅ ; ἱ  ἵ ὂ ἳὉὖ Ἳ ὑ Ἳὖ Ὃὄ ἵ ὅὠὂ Ὕὅὕ  ἯὠὈ .   

 Ὕὑ Ὕὅὕ ἻὍὖ Ἰ ὅὖ Ὗὅὕ Ἳὕ ὝὋὕ Ἳὕὄ ὂὠὀὅ ὑὂὕ Ἧὂὕὑ 

Ὗὅ ὐ ἽὖὌ Ἳὁ Ἳ  ὀ ὅ ὑὂὕ Ἧ  ὝὈὥὄ ὠὂ ἳ ὑὕ . ἱ  ὃὖὋὈὕὠὌ 

ὃὖὐ ὅὀ ὂὖ Ἳὕ ὉὖὀὈὕἻ Ὕὂὕὖ. ἶὝὄ Ὃὕ ἱ  ὅὂὖ ὝἽ ὑὂ  Ἰ  Ἵ ὂὖ ἱ ὠὌ.   

Ἧὠὀ  ὑὖ ὑὖ Ἳ ὅ Ὗὅὕ ἹὠἽὉὖ ἻὖὉ Ὕὑ  ὑ ὑὂὕ Ἧ  ἻὕὌ Ἧ Ἵὖ ὈὖἻ 

ἻὖὉ Ἰ Ἳ Ὃ ὑ ὠὀ ἳ ὑὕ . Ὕὑ Ὕὅὕ ἻὍὖ Ἰ ὅὖὀ Ἧ ὅὠὀὉὖ 

ὝὈὥὄ Ἧ Ὄ  Ἧὠὀ ὅὖ ἻὕὌ ἯὍ  Ὗὑ ὅ . ἱ  ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ ὂὖ ὅὂὖ 

ὝἽ Ὁ ὅ. ἽὖὌ Ὕὑ Ὕὅὕ ἻὍὖ ἻὕὌ ἯὍ  ὈὖἻ Ἳὖ ἱ .  ἳὀ  

Ὕὂὕὀ ὠὀὉ ἻὕὌ ἯὍ  Ἳὖ ὀ ὂ ὀ 20 Ὀὖ  ὝἽἻ  ἰ ;  ἳὀ  Ὕὂὕὀ ὠὀὉ 

ἻὕὌ ἯὍ  Ἳὖ ὀ ὂ ὀ 115 Ὀὖ  ὝἽἻ  ἰ .   

 ὑὕ  ὅὕὠὂ Ἧὠὀὅ  ἻὠὀὉ ὁ  ἻὗὐὖὋ Ὕὅὕ  Ἳὕ ὝὋὕ   

ὐὕ ὑὐὖ ὂὖὠἽ ὂὖ ὅ ὅ ὠἻὉὖ ὝἻὕ Ἳ ὑὖὠὍὑὖ Ἳ ὅ. Ἧὠὀ ὠὅ 

Ὕὅὕ ὂὈ   , , , , ,  ἵ Ὃ ὝἻὕ Ἳ ὠὋὟὉ , , , , ,  ἵ Ὃ 

Ὕὑ Ὕὅὕ Ἳ ὀ Ὕὅὕ ὂ ὠὀὉὄ. ἰὄὕ  Ὗὅ ὐὕὉὖ ὃὗὍ  ὅὕὖὈὕὁ ἯὍ  
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Ἳὕ  ὑὐὖ  Ὗὑ ὅ Ἳὖ Ὃὄ. ἱὂ  ἻὕὊὁὈὕἻ ὝἻὕ Ἳ Ὕὂὕὀ ὠὀὉ 

Ὕὑ Ὕὅὕ ἻὍὖ  Ἰ ὉὖὉ Ἳ Ἧ ὅὠὀὉὖ Ὗὑ ὅ ὑὠὂ ἳὁὊὌὕ. 

Ἰ Ὁὖ Ἳ ἱὉ  Ἰ ὉὖὉ Ἳ Ὃὖ ἻὠὍ ἯὋὖ  ἰ  ὈὖἻ  ὅὉ  ἳ Ὅὂὕ . 

Ὗὅ ὝἽὕ ὅ ὋὖὉ ὅὌ ὝἽ ὂὖἻὠὍ Ἰ Ὁὖ Ἳ Ὃὖ Ἳ ὃὈ  Ὕὂὕὖὑὖ Ἳὖ Ὃὄ. ὝἽ Ἳ 

Ἰ Ὁ ἻὍὖ ὟἻὕ ὠὑὉὕ ἰὄὂὕἻ ἯὋὖὉ ὅ Ἳὖ Ὃ. Ὗὅ ὠἽ ἶ  ὂ  ὝἽὉ ὠὋ 

Ἰ  Ὃὖ ὅὖ ὀ Ἰ Ὁὄὖ ὑὠἻ ὅὕ ὠὀ ἳ ὅ ὂ ὝἽ ὑὂὕἻ ἳ ὑ  Ἰ ἻὠὍ 

Ἳ ὅὖ ὅὂὕ. Ἰ  ὝὈὕὐὖὉὖ  Ἰ ὉὄὖὉ Ἰ ὠὋ ἳὋ ἻὍὖ 

ὂ ὄὖὠὋὑὕὄ Ἰ ὠὋὉὕἻ ὃὠὀὝὅ Ἳὖ Ὃ. Ἧὂὕὑ Ἰ  Ἰ ὠὉ  ὕὖ 

ὝἻὕ ὂ Ἧὠὂ Ἰ  Ἰ Ὁ  ὑὠἻ ὅὕ ὠὀ Ἵὕ ὂ Ἰ ὋὕἻ Ἳ  ὝἻὕ ὑ Ὀ Ὀ Ὄ, 

Ἧ  ὅὖὋ Ἰ Ὁ  ὑὠἻ ὅὕ ὠὀ Ἵὕ ὂὂ Ὄ ἵ ὅὠὂ  ὂὗ Ὀὕὄὖ ὅ ἰ . Ἰ  Ἰ  Ἰ  

Ὃὖ ὅὖ ὀ ὑὠἻ ὅὕ ὠὀ Ἵὕ ὂ ἵ ὅ  ἯὠὑἻ ἻὖὠὀὉὖ ὅὌ Ὕὅὕ ὑὕὄ 

Ἰ ὉὖὉ Ἳ Ὃὖ ἻὠὍ ὝὑὍὖ ὅ . Ὀ Ὀ Ὃὖ Ἰ  ὑὠἻ ὅὕ ὠὀ Ἵὕ ὂ Ἰ Ἳ  

ὂ Ὀὖ ἵ ὑὕ Ὗὑ ὅ Ἳὖ Ὃὄ ἵ ὅὠὂ  Ἰ ὉὖὉ Ἳ Ὃὖ Ἳ ὝὑὍὖ ὅ . 

Ὗὅ Ἵὖ ἯὠὈ Ὕὅὕ ὠἻ Ἳὕ ἽὖὉὕἻ Ὀὕ ὑὂὕ Ἧὂ  Ὄ  Ἰ ἻὠὍ ἯὋὖ  

ὝἻὕ ὑὂ Ἳὕὄ ἻὖὉ ὅ ἻὠὍ Ἳ ὝἻὕ Ὅ ἱὉ  ἵ  ὃ ὅ ὅ Ἳὖ Ὃ. 

Ἰ ὑ ὁὠὄ ὅὀ ἰ  Ὃὖ ὅὖ ὀ Ἰ Ὁὖ ἱ ἻὖὋ ἽὖὌ ὅ ἻὠὍ Ἳὖ Ὃ. 

ὟὈ  Ἧ ὂ ὅ  ἸὟὊ ὑὖὂὈὕὄ Ἰ ἻὍὖ Ὀὗ  Ὀὗ  ὑ ὑὠὂ  Ἳὖ Ὃ. 

ἱ ὅὖ  ἱ ὂ ὅ ὠὋ ὂὕ ὟἻ ὅὑ Ἳ ἳ ὠὈὉὖὟὌὟὉ Ἰ ὉὖὉ Ἳ Ὃὖ ὅὕἻ 

ὅὉ ὅ Ἳὖ Ὃὄ ἵ ὅὠὂ ὂὗ ὈὕὄὈὕἻ Ἰ ὑ ὁὠὄ  Ὃὑὖ ὠὌ. 

Ὕὅ ὅὕ Ἰ ὉὖὉ Ἳ ὑ ὁὠὄ ὅὀ ἻὠὍ ἰ  ὃὕ Ὗὑ ὅ ἻὖὋ 

Ἰ ὉὖὉ Ἳ Ὃὖ ἻὠὍ Ἳ ὅὖ ἻὌὕ. ἵ Ἳὕ ὀὕἻ, Ἰ  Ὕὑ  ὝὈ ὝὉὕ 

(plosive consonant) Ἧὂ  Ἧὠὀ  ὃὖὠὌὉὖ  ὑὖ ὑὖ Ἳ ὅ Ὗὅὕ Ἧὂὄὕ 

ὑὖὠὍἻὖὋ ἱὠὊ Ἵ  Ὕὑ  ὃὖἻ Ὕὑ ἯὍὠὑὉὖ ἶὂὕὑ Ἰ  ἱὀ ὂὖ Ἵ ὂὖὉὖ 

ἻὖὉ ἳ Ἵ ἱ . ἱ ὂ ἳ Ἵ ὂὖ ἱὀ  Ἰ Ὁὖ Ἰ ὅὖὀ Ἧ ὅὠὀὉὖ ὈὖἻ ἽὗὊὕἻ 

Ὀὕ ὅ . Ἧὂὕὑ ἲὕὖὂ Ἧ Ὄ  Ἧ ὅ  Ἰ  Ἧ Ὄ  ἻὠὀὉ ὁ Ἰ  ἵ ὅὂ 

Ἧ ὅὠὀὉὖ Ὀὕ ὅ . Ἰ  Ὗὅ  ἳ ὑὕ ἻὖὉὖ ἳὂὑὖὉὕ ὃὕ  ἯὠἽἻὍὖ  

ὑὕὖὠἽἻὠὍ ὃὖ ὑ ἱὉ ; ἱὂὖ Ὕὂὕὀ Ἳ ἱὠὊ Ἵ Ὕὑ  ὠὋ ὂ 

Ἧὂὖ Ὕὑὁὖ  Ὗὑ ὅὀ ὝἽ ὉὌὕ. ὃ ὠὀὉ ἰ ὂὊ ἳ ὑὕ Ἳ ὅ ὀ 

Ἰ ἻὍὖ Ὀὕ ὅὕ ἻὍὖ ἵ ὠὌ /b/, /d/, /g/ ἵ Ὃ  ὑ ἻὠὍ  ἳ ὅ ὑὂὕἻ 

ἵὂὖ ὅὕ ἻὌὕ ἵ  Ἳὖ Ὃ. 
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ὂὈὖὐὖ  Ἰ ὉὄὖὉ  Ἧ ὅὠὀὉὖ  Ἧ Ὄ  ἵ ὂὖὉ  Ἧ ὅὠὀὉὖ  

Ὕὑ ὝὅὕἻ /Ἧὠὀ Ὕὅὕ Ἳ  ἱὠὀὉὖ  Ὗὑ ὅὕ Ἳ  ἱ ὠὌ ἵ Ὃὕ , 

Ἰ ὉὖὉ  ὃὖὠὌὉὖ  Ὗὑ ὅ Ἳὖ Ὃ Ἰ Ἳ  ἵ ἻὍὖ  Ἧ Ὄ  Ἰ Ὁ ἻὍὖ  

Ὀὕ ὝὋὕ ἻὍὕἻ ὑ Ἳὖ Ὃὄ. Ἧὠὑ ὑ  ἱὀ Ἳ  Ὂ ὅὀὕὈ  ὠὁὃὖὠὌ 

ὑ ὠἻ ὠὋὉὖ  ὑ . ἱ ὑὕ  , , , , ,  ἵ Ὃ ἵ Ἳ  Ἧ Ὄ  

Ἰ Ὁ Ἳ  ὊὝὌὕ- Ὂ Ὄὕ Ἰ  ἵ ὅὂ  Ἧ ὅὠὀὉὖ  ἱὊ Ὂ  

Ὀὕ ὝὋὕ Ἳ  ἳ Ὅὄ. Ἰ  ὠὋ Ὀ  Ἰ  ἱὀ  ἵ ὅὄ Ὗὑ ὅὕ ὀὕ 

ὊὝὌὕ Ὂ Ὄὕ Ἰ  Ὗὑ ὅὕ Ἳὕὄ Ἰ ὉὖὉ Ἳ Ὃὖ  ἵ Ὄὕ ἱὠὁἻ  

Ὕὅὕ ὑὕὄὂὕ. ὊὝὌὕ Ὀ  Ὂ Ὄὕ Ἰ  ἵ ὅὄ Ἰ Ὁὖ Ἰ ὅὖ Ὗὅὕ 

Ὂ ὑὠὍ Ὀὀ ἻὍὖ Ἧὂὖ ὠὑὟὉὕ Ἧὂὖ  ἱ ὌὕὠὈὟὉὕ Ὃὖ  ὃὖ . ἽὖὌ ὐ ἻὍὖ 

ἱ ὂ Ὂ ὅὕ ὂ Ἳ ὠὑ Ἳ ὅ Ἳὖ Ὃ. ὅὌ ὂὈὖ  Ὗὅ ὅὑ Ἳ  ὝὈ ὝὉὕ Ἳ 

ἳὉὖὕὖὠὀὉὖ ὑ Ὗὅὕ ὝἻὕ Ἳ ὄ ὑ  Ὗὅὕ ὂὕ  ἱ  Ἵὕ ὂὖὉὈὕὄ. 

 ἵ Ὃ ἵ  ἳὉὖὝὊὕ Ἳ ἻὖὠὀὉὖ ἯὂὖὝὊὕ ὉὕἻ ὑ . 

Ὕὑ Ὕὅὕ Ἳ ἯὠὑἻὠὍ Ὕὂὕὀ  ἳὉὖ ὑ ἻὖὋὂὕ ὝὈ ὑ ἻὖὋὂὕ ἵ ὅὂ 

Ἧ ὅὠὀὉὖ Ὗὑ ὅ . Ἰ ὅὖ Ὗὅὕ Ἰ  Ἳὁ ὂὖ Ὕὑ Ὕὅὕ Ὁὖ ὑὖ ὂὠὌὠὉ 

ἯὠὀὉὕὍ ὅ  Ὗὅὕ ἹὠἽὉὖ Ὕὑ  (burst of noise) ἶ ὅ  ἯὟὂ Ἳὁ ὂὖ 

Ὂ ὑὠὍ Ὀὀ ἻὍὖ Ἧὂὖ Ἳ ἻὕὌ ὃὗ Ἵὖ ὈὕὋὕὂ Ἰ Ἳ ἻὕἻ Ὕὂὕὀ . Ὂ  

Ὂ Ὄὕ Ἰ ἻὍὖ Ὗὑ ὅὕ Ἳὕὄ Ὀ ὝὋὕ Ἰ ὉὖὉ Ἳ Ὃὖ  ὅὖ ὑ Ὀὕ ἯὠὈ . 

ὝὈ ὝὉὕ Ὁὖ ἳ ὑὕ Ἳ  Ὀὗὂὕὄ ἵ ὂ ἱὠὊ Ἵ  (noise) Ὂ  Ἰ ὠὉὑὖὀ Ὂ Ὄὕ 

Ἰ Ὁὖ ὂ  Ἳ ὠὈὠὉ ὝἻὕ . ἵ ὑὍ  ὠὋὑὕἻ Ἵ ὂὖ 

ὅὉ ὅ ὂ ὅ Ἳὖ ὋὟὂὕ Ἧὠὂ Ὕὅὕ  ἹὠἽ ἳ ὅ ὂὖὉὖ ὝἽὌὑὐὖ Ἳ ὅ. ἱὂ  

ἻὕὊὁὈὕἻ Ὂ Ὄὕ Ἰ Ὁὖ ἹὠἽ ἳὉ ὂ Ἳ ὠὈὉὖ ἱ ὅ ὀ ὃὗ ὀ ὟὃὊ ὃὖἻ . 

ὝἻὕ Ἳ, Ὀ ὝἻὕ Ἳ Ὀ  ἯὠὊ Ὁὖ Ἳ ὠὂὉ ὑ ἻὍὖ  

ἱὠὊ Ἵ  (noise) ἱ ὌὕὠὈὉὕ Ὕὂὕὀ ὂ Ὂ ὂὖ ἳ ὍὠὈὉὕ  

Ὗὑ ὅ ὂ ὅ. ὝἻὕ Ἳ Ὁὕ  ὂὕ ὂ ὃὖἻ Ὕὑ Ἰ Ἳ ὂὕ ἱ ὂ ὃὖἻ Ὕὑ 

ὅ ὠὀ  2000 hz ἱὀ ὂὖ Ὕὂὕὀ  ὅ ὠὀ  ἱὠὀὉὖ Ἵ ὂὖὉὖ ἱ ὌὕὠὈὉὕ 

Ἰ ὉὖὉ Ἳ Ὃὖ  ὝἽ Ὁ ὅ . Ὀ ὝἻὕ Ἳ ἯὠὊ Ὁὖ Ἳ ἳὉὖὝὊὕ 

Ὗὅὕ Ὃ Ἰ ὝἽὋὖ ἻὍὕ ἯὠὀὉὕὍ ὅ ὂ ὅ . ἱ ὂ Ἰ ὝἽὋὖ Ἳ 

Ἰ ὝἽὋὖ ὃὖἻ Ὕὑ ὁὖ Ἰ ὂὋὖ Ἧ ὅὠὀὉὖ ὝὈ ὑὕὄ Ὗὑ ὅὕ ἻὠὍ 

ὝἻὕ . ἱ ὅὖ  Ἳὀ Ἳ/ὃὖὠὌὈὕ Ὃ Ἳ (transitions) ἯὠὊ Ὁὖ ἻὠὍὑὖὀ 

Ὀ ὝἻὕ ἻὍὖ ὂ  ὟὑἻὈὕἻ ἱ . 
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Ἰ Ὁὖ Ἳ Ὃὖ Ἳ Ἰ Ἳ  Ἰ  ἱὀ  Ἧ ὅὠὀὉὖ Ὗὑ ὅ . ἱὂ  

Ἰ Ἳ  ( , ), ὅ ὝὌὕ Ἳ ( , ), Ἧ ὅ ὝὌὕ Ἳ  ( , , ), ἱὠὀὉ ὁ  Ἰ Ἳ  ( , 

, ), ἻὠὀὉ ὁ Ἰ Ἳ   ( , ), ὃὕὈ Ἰ Ἳ  ( , , , ) ἵ ὅὄ Ἰ  ἱὀ  

Ἧ ὅ Ὁὖ Ὗὑ ὅ . ἱ Ὗὑ ὅὕ ἻὠὍ ἳὁ  Ἰ ὉὖὉ Ἳ Ὃὖ ἻὠὍ ὃὕ 

Ἳ ὅὖ Ἳ ἱὉ .  

 Ἰ ὅὂὖ Ἧ Ὄ  ὟἻ ὁ ὑὂὖ Ἵὖ ἻὠὌ ὑὖὠὍὑὖ  , ,  ἵ Ὃ Ἰ Ἳ  

Ἰ ὅὖὀ Ἧ ὅὠὀὉὖ Ἰ  ὠὋ Ἧ ὅὠὀὉὖ Ὗὑ ὅ ὑὠὂ ὃὕ ἯὋὖὟὑὕ. 

ἱὑ ὠὋ Ὗὑ ὅ  Ἰ ὉὖὉ Ἳ Ὃὖ ἻὠὍ ὃ Ὀὕ ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ ἻὍὖ 

Ἳ ὀὋὖὉὌὕ. ἱ  Ὗὅὕ ,  ἵ ὅὄ  Ὗὑ ὅ ὑὠὂ ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ ἻὍὖ  

Ἳ ὀὋὖὉὌὕ. Ἧὂὖ Ὕὑὕ Ὁὕὄ  ἵ ὅὠὂ  ὑ Ὕὀὕ Ὁὕὄ  ἵ ὅὠὂ  Ὗὑ ὅ  

Ἰ ὉὖὉ Ἳ Ὃὖ ἻὠὍ ὃὕ ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ Ἳ Ὄ  ἯὋὖ  ὝἻὕ ὍὌὕ. 
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3.4.2.2.1. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ  

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ὅὕ ὅὕ 

 



123 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

3.4.2.2.2. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 
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3.4.2.2.3. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ   

    

  

 

 

 

 

 

 

 

 

 

 

 

 

 

ὂ ὠὀ 
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3.4.2.2.4. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ἽὌ ὠἻ 
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3.4.2.2.5. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 

      

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Ἳὕ Ἳὕ 
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3.4.2.2.6. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 

     Ὀ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ὀ  
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3.4.2.2.7. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 

      ὃὕὂ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ὃὕὂ 
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3.4.2.2.8.   Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 

      Ὀὕ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ὀὕ  
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3.4.2.2.9. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ  

      Ἳ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ἳ  
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3.4.2.2.10. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 

      ἿὕὉ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ἿὕὉ  
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3.4.2.2.11. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 

     ὑὕ Ἳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ὑὕ Ἳ 
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3.4.2.2.12. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 

         ὊἽ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ὊἽ 
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3.4.2.2.13. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 

        ὅὋὠὑ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ὅὋὠὑ 
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3.4.2.2.14. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ 

     ὑὕ ὅ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ὑὕ ὅ 
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3.4.2.2.15. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ  

      ὝὈὕὐὖ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ὝὈὕὐὖ 
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3.4.2.2.16. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ  

     ὉὕὟὊὕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ὉὕὟὊὕ 
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3.4.2.2.17. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ  

     Ὄ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ὄ  
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3.4.2.2.18. -ἱ  Ἰ ὉὖὉ Ἳ ὅ Ἳ ὝὑὍὖ ὅ  ὃὖὋὈὠὌὑὠὊ  

     Ἧὑ  

 

3.5. ἳὠὊὉὖ  Ὗὅ Ἵὕ Ἳ 

Ὗὅ  ὝἽὕ  Ὗὅ Ἵὖ  Ἵὖ  ἯὌ ἻὍὕ  Ἰ Ἳὖὠὁ Ἳ ὅ ὀ  ἵ Ὃ Ἰ  

Ἧ ὅὠὀὉὖὌὕὄ ἵ  Ἰ ὠὋὉὖ  ἳ ὠὋ  Ἳ  Ἰ ὉὄὖὉ  ἵ Ὄὕ  

ὂ ἻὕὌ  ὟἻὕ ὅὕ ἻὠὍ  ἳ Ὅὀ  ἰ-ὟἻὕ ὅὕ  ἰ . ὃὕ  ἱ  ὂ ἻὕὌ  

Ὗὅ ἽὋὖὂ  Ὀ  Ὗὅ ὑὕἻ  Ὕὂὕὐὖ ὅ ὠὂ Ἳὁὖὄὖ Ἰ ὉὄὖὉ  (computational 

phonology)  ἵ Ὃ Ὕὂὕὀ Ὅ ὝὈὕὐὖὉὖὉ  ἻὖὠὍὠὍ  ἯὋὖ ὝἻὕ Ὅ Ἧ ὅὠὀ 

ἳ ὍὋὖὠὑ  ὑὐὖ ὠὋ ὑὠὊ ἻὠὍ  ἯὋὖ Ἳ ὅ ὂ Ὗὑ .  

ὂὕὄὖὉ  Ὗὅ ἽὋὖ  ἻὖὉὈὕὄ ὝἽὉ ὅὕ  Ἰ ὉὖὉ Ἳ ἯὠὌὑ ὠὑ ἳ ὍὗὀὕἻ 

ἶ  ὝἽὕ ἻὍὖ  ὟἻὕ ὠὑὠὉ ὝὑὍὖ ὀὕἻ ἳ ὅ ὂὖ ὝἽ . ἵὂὖὕὖὠὀὉὕἻ 

ἳὠὊὉὖ  Ὗὅ ὑὕ Ἳ  ἵ Ὃ ἻὖὉ  ὝἽὉ ὅὕ  ἳὠὊ  ὝἽὕ ἻὍὖ  ὟἻὕ ὠὑὠὉ 

ἳ ὍὗὀὕἻ ἶ  Ἰ ὉὖὉ Ἳ ἯὠὌἻὠὍ ὝὑὍὖ ὀὕἻ  Ὕὅ ὑὂὕ . Ὗὅ ὠἽ  ὕὖ  

ὝἻὕ ὂ  Ὀ  ἳ ὑὕ ὂ ἱὑ Ὃὖ  ὅὉ ὅὕ  ὅ ὑὠἻ ὅ ὀὂὕ : ὂὕὄὖὉ  

ὟἻ Ὕὀ ὂ  (automatic dictation), Ἰ ὝὅὉ , Ἳὁὖ ὝὅὕὋὖ  Ὗὅ  

Ἧ ὅὠὀὉὖὌὕὄ ἱὠὀ Ἳ Ἳ  Ὀ  ὝὂὕὠὌ ὟὅἽὖἻ, Ὗὅ  ὠὋ Ὅὑ Ἳ  

Ὂ Ἵὕ ὂ ἳ Ὅὗ  Ὀ  ὝὑὍὖ  ἵ ὅὄὑὕ .  

Ἧὑ  
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ἱ  ὃὕ  Ὗὅ ἽὋὖὑὕ  (speech recognizer) Ὀ  ἳὠὊὉὖ  Ὗὅ  (text-to-

speech) Ἰ ὠὋἻ  ἵ ὅὄὑ Ὃὖ  Ἳὑὄ  ὝἽ Ὗὑὕ: ἵ ὑὕ  ὝἽὕ Ἳ  Ἰ Ἳ  

(phones) ἵ Ὃ ὂὄὖ ὅ ὀ Ὗὅ  ἯὌἻὖ  Ἧ ὅὠὀὉὖ  ἳ Ἵὕὖ Ἳ ὅ ἻὖὋ? Ὗὅ ἽὋὖ  

Ἰ ὠὋ Ἧ  ὕὖ ὝἻὕ Ὅ ἱὉ  Ἰ Ὕὑὕ  ὝἽὕ  ἳ Ἵὕὖ ὠὅ Ὗὑ . 

ἳὠὊὉὖ  Ὗὅ  Ἰ ὠὋ Ἰ Ὕὑὕ  ὝἽὕ  Ἰ  ἳ Ἵὕὖ ὠὅ Ὗὑ . ὃὕ  

ἱ  ἳ Ἵὕὖ ὠὅ ὑὖὍ Ἳ Ἰ  Ὕὃ Ἳὁ ἻὠὍ (phonetic alphabets) Ἰ ὉὖὉ  (phonetics) 

ἻὍ ὂὖ  ὅ ὂὖὉὕἻ ἯὋὖ Ἳ ὅ ὂ Ὗὑ  ὑ . ὟὈ  ὃὕ  Ἰ ὠὋ Ἰ ὉὖὉ  

(articulatory phonetics)  ἵ ὅὠὂ  ἯὋὖὉ Ὗὑ  ὑ . ἱ  ἵ ὑὕ  ὑὕὉὖ Ὅ 

Ἰ ὅὕ ἻὍὕ  Ὗὅ ὝἽὕ Ἳ  ἳ ὑὕ Ἳ ὅ ἻὖὋ  ἵ ὅὠὂ ἰ .  

Ἰ  Ὃὖ ὅὖ ὀ Ἰ  ἵ Ὕὅὕ  Ἰ Ὕὑὕ  ὐ  ἸὟὊὈὕὂὖὕὖ ἳ Ἵὕὖ Ἳ ὅ ἻὖὋ  

ἵ Ὃὖ Ὀὕὄὕ  ἳ Ἵὕὖ ὠὅ Ὀὕὂὖὕὖ ὅ ὑ  ἵὍὖὂὕ . ἰὄὕ  ἱ  Ἧ ὑὕὋὖ ὠὌ. 

ἵ Ἳὕ ὀὕἻ, ὂὈὖὐὖ [ ] ἵ Ὃ Ἰ  Ὗὑ ὅ ὀ Ἰ  ὐ ἻὍὖ  ὈὖἻ Ὗὑ ὅ  

ὝὈ ὅ ὂ  ὝἽ Ὁ ὅ ἻὖὋ . ὝὈὕὐὖὉὖὉ  Ἰ ὉὄὖὉ  (phonology) ἻὍ  Ὗὑ ὅ ὀ 

ὐ  Ἰ Ἳ  Ὗὑ ὅ  ὝὈ ὅ ὂ  ὝἽ Ὁ ὅ Ἳὖ Ὃ  ἵ ὅὠὂ  ἵ ὑὕ  Ἰ ἻὍὖ  

ἱ Ὕὑὕ ὠὋ Ὀὗὂὖ ἱὌ Ἳὁ ὀ  Ὕὂὕὀ ὠὀὉ  ἵ ὅὠὂ  ὑὖὍ ἻὖὋ . ὃὕ  

ἱ Ὗὑ ὅ ὀ ὝὈ ὅ ὂ ἻὠὍ ὑὖὍ Ἳ Ἰ ὉὄὖὉ  ὑὖὂὖἻὠὍ (phonological rules) ἵ ὂ 

Ὗὑ .  

Ἳὁὖὄὖ ὑὐὖ Ἰ ὉὄὖὉ  ἰ  Ἳὁὖὄὖ Ἰ ὉὄὖὉ  (computational phonology) ἵ  

ἯὋὖὉ ὅ . Ἳὁὖὄὖ Ἰ ὉὄὖὉ  ἻὖὉὈὕὄ ὅ ὂὖ Ἰ ὉὄὖὉ  ὑὖὂὖἻὠὍ 

Ὀὕὂὖὕὖ ὅ  Ἳὁὖὄὖ ἱὉ ὠὋἻὍὖ  ἰ ὑὕ . ὃὕ  ἵ ὑὕ  ἵ ὀ  

Ὀὕ ὋὖἻ  (spelling-rule transducers) Ἰ ὉὄὖὉὠὌ Ὀὕὂὖὕὖ ὅ ὂ ἱὉ  ἵ  Ἳὕ ὀ 

Ὗὑ . ὅὖ ὄ  Ἰ ὉὄὖὉ  Ἳ Ὃ  (phonological learning)  Ἳὁὖὄὖ ὈὕὂὖὕὖἻὠὍ ὑὖὍ Ἳ 

Ὗὑ : ἵ ὑὕ  Ἰ ὉὄὖὉ  ὑὖὂὖἻ  ἱὉ ὂὖὊ  Ἳ Ὃ  ὑὐὖ ὠὋὑὠὊ ἻὍὕ  ὂὕὄὕἻ 

ἴ Ἳ ὅ ὂ ἱὉ . ἱ ὂὖὉὕἻ ὃὕ ἳὠὊὉὖ  Ὗὅ  Ἰ ὠὋἻὍὖ  Ἰ  

ἻὖὉὈὕὄ Ἵὖ Ἳ  Ὗὑ  Ἰ ὉὄὖὉ  Ὀὕ Ὃὖ Ἧ ὅὠὀὉὖὌὕὄ ὈὕὂὖὕὖὠὉ  

(transducer-based model) ὅὖὊὟὉὕἻὖ Ἳ Ὗὑ : ἵ ἻὍὖ  ὟἻὕ ὠὑἻὍὖ  

Ἰ ἻὍὖ  ὟἻὕ ὠὑἻὠὍ  Ὕὅὕ ὂ . ὃὕ  ὂ  ὝὅὕὖὉ Ἰ ἯἻὊὕὂὖὠὉ 

ἳ ὑὕ ὑὂὖ  ἳ Ὅ Ἵὖ Ἳ ἻὠὍ ἯὍὑὖὀ Ὗὑ . ὅὖ ὄ  ἵ ὑὕ  Ὀὕ Ὃὖ 

Ἧ ὅὠὀὉὖὌὕὄ ὝἽὕ ἻὍ ἽὖὉ Ἳ  ἵ ὀ  ἯὌ Ἳ  ἵ ὂὖ  

ἳ Ἵὕὖ  Ὕὅὕ ὑὂ  ἳ Ἵὕὖ ἻὍὕ  Ὕὅὕὖ ὅ ὂ ὅὀ Ὗὑ  ἵ  Ἳὕ ὀ 

Ὗὑ . 

3.5.1. ἳὠὊὉὖ  Ὗὅ  



141 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

 ἳὠὊὉὖ  Ὗὅ  ἵ Ὃ ἻὠὌ ὝἽὕ ἳ Ὅὗ  ἳὠὊὠὉ Ὗὅ  ὋὕἻ 

Ὀὕ ὑὠὂ Ὃὖ ἻὖὋ. ἳ Ὅὗ  ἳὠὊὉὖ ὝἽὕ Ἳ, ὑὕ ἻὖὉ Ἳ, ὅ ὂὖἻ, ἵ Ἳ  

Ὀ  Ἳ Ἳ ὀ ἳ ὅ ὂ ὅ. ἳὠὊὉὖ  Ὗὅ  Ὀὕ  ὝἽὉ ὠὋ 

ἳὠὊὠὉ ἯὠὀὉὕὍ Ἳὕὁ Ὗὑ . ἵ ὂ ὝὂὍὖὑ Ὃ ὂ ὠὈ  ἱ ὌὕὈ, Ἧὂ ὀ  

Ὕὂὕὀ ὠὀὉ Ἰ  ὝὑὍὖ ὠὀ ἶ ὝἻὕ Ὅ ὂ Ἳ ὑὠἻὉὖ ἳ ὑὕἻὟὑ . ἱὂ  

Ὕὅὕ  ἳὠὊὉὖ  Ὗὅ  ἱὉ ὂὖὊ ὂὖ ὝὑὍὖ  ὂὊ ἱὉ ὠἻὉὕὄ Ὗὅ  

ὂὑὠὊ Ὕὃ ἻὈὕἻ ἱ ὅ ὝἽ Ὁ ὅὀ Ὗὑ . 

3.5.2. Ἰ ὉὄὖὉ 

 Ὗὅ ὝἽὕ ἻὍὖ ἯὌ ἻὠὍ ἯὠἽἻὍὕἻ ὅὖὋ ὝὅὕὖὉ ἯὌ ἻὍὕἻ 

Ἰ ὅ ὑὠὂ ἰ ὑ  Ἰ ὉὄὖὉὌὕ. Ἰ  ὝὈὕὐὖὉὖ Ἰ ὉὄὖὉ Ἧ ὝὈὕὐὖὉὖ 

ὃὖἻ  Ἰ ἻὍὖ Ἰ ὠὋἻ Ὀ  ἯὠὈ Ὕὅὕ Ἳ ἱὑ Ὃὖ ὑ ὁὠὄὉὕ . 

ἵ ὑὕ Ἰ Ἳ  ἵ Ὄὕ Ἰ Ἳὖὠὁ Ἰ Ὁ ἻὍὕἻ Ἳ ὂ ὅ Ἳὖ Ὃὄ, Ἰ Ὁ Ἳ 

ἵ ὑὕὋὕὄ ὑὕὖὠἽ ἻὖὊὈ ὂὖ ὑ  ἳ ὅ ἻὍὕἻὟὑὕ ὝἽὕ ἻὍὕἻὟὑὕ ἳ ὑὕ Ἳ 

Ὕὅ Ἳὖ Ὃὄ ἵ ὅὠὂ Ἰ ὉὄὖὉ ὑὖὑὕὖ Ἳὖ Ὃ. Ἰ  ὝὈὕὐὖὉὖ Ἰ  Ἰ ὠὋὠὉ 

ἰ  ὝὈὕὐὖὉὖὉ Ἰ  ἻὖὠὍ ὅὕὀ Ἰ ὉὄὖὉὌὕ. Ἧὂὕὑ Ἰ  ὝὈὕὐὖὉὖ 

Ἰ Ὁ ἻὠὍ Ἳ ὅὖ  Ἧὑ Ὃὖ ὑὊ ὠὋ, ἯὠὈ Ὕὅὕ , ὝἽὉ ὅὕ Ὗὅὕ Ὃ 

ὝἽ ὂὖἻὠὍ ὑὖὍ ὑ Ἰ ὉὄὖὉὌὕ (phonology). Ἰ  ὝὈὕὐὖὉὖ ἻὠὍ 

Ὗὑ ὅ  ὠὋ ὂ ὝἽὉ ὅὕ ἯὌ  Ἰ Ὁὄὕ  (phonemes). Ὀὄὖὂ Ὗὅ  ἳ Ἳ 

ἳ ὅ ὂὖ ὝἽ Ὁ ἱὉ  Ἰ ἻὍὖ ὑὖὕὖ ὂ ὅὊ Ὕὅ ὠὌὉὖ Ἰ ὂὋὖ Ἧ ὅὠὀὉὖ ὠὋ ὂ 

ἵ ὁὖ ὠἻὉὖὌὕὄ Ἰ Ἳ  ὂὕ  ἵ ὂ Ἰ  ὝὈὕὐὖὉὖ ὅὉ ὅ ὂ ὅ. Ἰ Ἳ  Ὂ ὅ  

Ἰ  ὠὋἻὍὕἻ ἯὠὈ Ἳ ὅ ὠἻὉὖ Ἧὠὑ Ἰ Ὁ Ἳ ἵὄ ὅ . Ἰ  ὝὈὕὐὖὉὖ 

Ἰ Ὁ ἻὠὍ ὃὖ ὑὖ Ἧὑ Ὃὖ Ὀὕ ὝὋὕ ἻὠὍ Ἳ ὅὖ  ὑ ὁὠὄ ὑὖὍ Ἳ ὂ ὑ  

Ἰ Ὁ ἻὍὖ ὑὊ ὠὋὠὉ ὑὖὍ ὑ Ἰ ὉὄὖὉ Ὁ  ἻὖὉ Ὗὃὕ Ἳ ἻὍὕ. Ἰ , 

Ἰ Ὁ , Ὀὕ ὝὋὕ ἱὑ Ὃὖ ἻὖὠὀὉὖ Ὗὑ ὅὅὕ Ἳ ἳ Ὅὄ. Ἰ Ὁ ἻὠὍ 

Ἳ ὅὖ ὅὂ ὝἻ ὑὐὖ ὠὋἻ ἱ Ἳὖ Ὃὄ. Ἰ  ὝὈὕὐὖὉὖ Ἰ Ὁ Ἳ Ἰ  

Ὃὖ ὅὖ ὀ ὑὊ  ὠὋ ἯὠὈ ὠὅ ὝἻὕ . Ἰ Ὁ ἻὠὍ ὑὖὍ Ἳ ὅὌ 

ὟἻὕ ὅὕ Ἳ ἳ Ὅὄ. Ἰ  (phone), Ἰ Ὁ  (phoneme), Ὀὕ ὝὋὕ (allophone) ἱὑ Ὃὖ 

Ὗὑ ὅὕ Ἳ ὅ Ὃὖ ἯὋὖ ὂὖ ὂ ἯὑἽὖὉ ἰ . ἵ ὂ Ἰ  (Ἧ  ὝὈὕὐὖἽὕ ὂὂὕ 

ἱ ὂὕ  ἱ Ὄὕὑὖ ὀὕ) Ἰ ὂὕ. Ἧὠὂ Ἰ Ὁ  ἵ  Ὃὖ ὅὖὀ ἱὉὌὕ. Ἰ Ὁ  
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ἵ ὅ  Ἰ  ὝὈὕὐὖ Ἵὕ ὂ Ἰ . ἱ ὂ Ἰ  ἻὠὍ Ὗὑ ὅ  ὝἽὉ ὅὕ ὠὀ 

ὝὈὕὐὖὉὖ ὝἽ . ἵ Ἳὕ ὀὕἻ ὅ  ἵ ὅ  Ἳ  ἵ ὅὂὖ  -  ἵ Ὃ Ἰ  

Ὗὑ ὅὕὀὕ Ὗὑ ὅ  ὝἽὕ ἻὍὕ. ἵὄὟὑ  ἵ ὅ   ἵ ὅ  Ἰ Ὁ Ἳ ἰ . 

Ἰ  ὝὈὕὐὖ ἵ  ὑ ὑ  Ἰ Ὁ ἻὍὕ ὂὕ  ὂὗ Ὀὕὄὖ Ἳ ὅ. Ἰ Ὁ ἻὠὍ ὅ Ὃὖ 

ὅ ὅ ὂὕ  Ἰ ὉὄὖὉ. Ὗὅ ὝἽὕ ἻὠὍ Ἧὠὑ ἻὠὍ Ὗὑ ὅ  

ὝἽὉ ὅὕ  Ἧ ὅὠὀὉὖ Ἰ Ὁ ἻὍὕἻ ἱὄ Ἳ  Ἧὑ Ὃὖ ὑ ὠἻὉὖὀ Ἳ, 

ὟἽ ὠἻἻ, Ἧὂὄὕ ἯὠὈ  ἯὠἽἻὍὖ Ἰ ὠὋἻ ἱὑ ὠὋ ἰ  ὑὖὍ ὑὟὂ 

Ἰ ὉὄὖὉ ἵὄ ὅ . ἵ Ἳὕ ὀὕἻ ὅὖ ὑ  ὝἽὕ ἻὠὍ Ἧὑ Ὃὖ ἳ Ἵὕὖ ὅὖ 

Ἧ ὅὠὀὉὖ ἵ ὑ  ὅὖ ὑ Ὀὕ ἯὠὈ . 

 1. ὅ  [pal] - [p]  

 2. Ἳ  [kal] - [k]  

 3. ὅ  [pattu] - [p]  

 4. ὂ ὅὖ [tambi] - [b]  

ὂ  ἱὊ  ἵ Ἳὕ ἻὍὖ [p], [k] ἵ ὅὄ Ὂ ὅ  ἻὠὍ Ἧὂὕὑ ἱὊ  

Ὕὅὕ ὝἻὕ ὀ ὝἽὕ ἻὠὍ Ὗὑ ὅ Ἳὖ Ὃὄ. ἵὄὟὑ ἱὠὑ ἱὊ  Ἰ Ὁ ἻὍὕ . 

3-ἰὑ  Ὀ  4-ἰὑ  ἵ Ἳὕ ἻὍὖ [p], [b] ἵ ὅὄ Ὂ ὅ  ὑ ὑὂὖ ὠὌ. [p] 

ἵ ὅ  ὝἽὕ  ὂ  [b] ἵ ὅ  [Ἧ] ἵ Ὃ Ἰ ὠὉ Ἧ  ὑ Ἳὖ Ὃὄ. [m] ἵ Ὃ 

ὝἻὕ ὊὝὌὕ Ὁὕ. ἱ Ὕὑὕ Ὁὕὄ ὂ ὠὄ Ἧ  ὑ  [p] ἵ Ὃ Ὂ Ὄὕ 

Ἰ ὠὉ ὊὝὌὕ ὉὕἻ Ἧὂὕὑ [b] ἰἻ Ὀὕ ὋὖὉ  ἵὄ ὃὕ ὑὖὍ Ἳὖ ὝἻὕ ὍὌὕ. Ἧὂὕὑ 

[b] ἵ ὅ  [p] ἵ ὅ  /p/ ἵ Ὃ Ἰ Ὁὄὖ Ὀὕ ὝὋὕ Ἳ ἵὄὌὕ. [b], [p] ἵ ὅὄ ἱ  

Ὗὑ ὅ ὀ ( Ὂ ὅὀὕὂ) ἱὀ ἻὍὖ ὑ Ἳὖ Ὃὄ. ἱ ὑὕ  ἱ  Ἰ Ἳ  Ὗὑ ὅ ὀ 

ἱὀ ἻὍὖ ὑ ὑ  ὠὁὃὖὠὌ ὑ ὠἻ ὠὋ ἵὄ ὅ . [p], [k] ἵ ὅὄ Ἰ ὠὋὝὉὕ  

ἱὀ ὝὅὉ ὅ Ὗὅὕ ἸὟὊ ἱὀ ὂὖ ὑ ὑ  Ὗὑ ὃὖὠὌ ὑ ὠἻ ὠὋ (contrastive 

distribution) ἵὄ ὅ . ὈὕὋὕἻ Ἰ  Ἰ Ὁὄὖ Ὀὕ ὝὋὕ Ἳ Ἰ Ὃὖ ὐ  Ὀ ὝὋὕ  

ὑὊὕὈ Ὗὑ ὅ ὀ ὐ ἻὍὖ ὑ ὂ  ὠὁὃὖὠὌ ὑ ὠἻ ὠὋ ἵὄ ὅ . 

ἵ ἻὕὀὕἻ,  ὂὈὖὐὖ  ἵ Ὃ Ἰ  ὝἽὕ ὂ  ὂἻὊ ὂὖ ὄ  Ὀ ὟὈ ὑ . 

ἱὂ  ἱὠὁὉὕὄ  ἵ Ὃ Ἰ  ἱ ὑὖ ὐ ἻὠὍ ὂὑὖ  ὅὖὋ ὐ ἻὍὖ ὑ . ἵ Ὗὑ 

,  ἵ ὅὠὑἻὠὍ Ἰ  Ἰ Ὁὄὖ  Ὀὕ ὝὋὕ ἻὍὕἻ  ὝἻὕ Ὅ ἱὉ . ἱ ὅὖ  Ὗὑ  

ἻὕὊὁ ἻὍὕ Ἧὠὑ ἱὊ  ἵ ἻὍὕ ὂὈὖὐὖ ὝὈ ὅ ὂ ὝἽ Ὁ ὅ Ὅὄ. 



143 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

 Ἰ Ὁ  ἵ ὅ  Ἰ ἻὠὍ ἵ  ὑ ὑ ὂὖ ὝἻὕ  ὑ ὑὂ  Ὗὂὠὑ ὅ  

ἯὌ  ἰ . Ἰ  ὝὈὕὐὖὉὖ Ἰ Ὁ ἻὠὍ ὂὑὖὊ ἱὠἽὠὈ (pitch), Ἧ ὂ (stess), 

ἱὠἽὟὉὕ ὀ (intonation), Ὂ (tone) Ὗὅὕ Ὃ Ἰ  Ἳ  Ὂ ὅὕ ἻὠὍ 

ἳ ὑὕ ἻὌὕ. ἱὠὑ Ὀὗ  Ἰ Ὁ Ἳ  (supresegmental phonemes) ἵὄ ὅ .  

 Ἰ Ὁ ἻὠὍ Ἳ ὅὖ  ὠὋ (method of finding phonemse) Ἰ Ὁ ἻὠὍ 

ὅ ὋὖὉ ἰ  ὑὕὖὑ ὑὕ Ἳ Ἧ Ὄ  ἵ  ὝὅὉ  ὝἽ Ὁὅ ὀ ὝὈὕὐὖ ὂὊ Ὗὂὠὑ. 

ἵ ὂὅὀὕὂ ὅὐ  Ὀ ἻὍὖ ὝὈὕὐὖἻὠὍ Ἧ Ὄ  ἻὖὠὍ ὝὈὕὐὖἻὠὍ ἰ  ὝὈὕὐὖὉὖὉὌὕ 

ὂὕ Ἳ Ὕὅ Ὃ Ἰ ὉὖὉ ὅὉὖ ἽὖὉὖ ὅὉὄὕ  ὂἻὑὌὕὍὖ ὂ  ἻὠὍ ἵ  ὝὅὉ  

(transcription ὝἽ ὑ). ἵ ὝὅὉ ὝἽ ὅὑὕὖ ὠὋὅὕ ἻὕὊὁὈὕἻ ὂὊὑὖ ὅὂὖὑὖ 

ὅὖὠὐἻ ἶ ὅὀὌὕ . ἱ ὂὠἻὉ ὅὖὠὐἻ Ἰ ὉὖὉ ὅὉὖ ἽὖὉὖ ὠὋὅὕ ἻὕὊὁὈὕἻὟὑὕ 

ὝἽὋὖ ἵ ὝὅὉ (narrow transcription) ἻὕὊὁὈὕἻὟὑὕ ὝἽὋὖὑ Ὄὕὂ 

ἵ ὝὅὉ (broad transcription) ἻὕὊὁὈὕἻὟὑὕ Ἰ ἻὠὍ ὂὑὋὕἻ ὅὖὕὖ ὅὂὄὕὟὌὕ 

ἶ ὅὀὌὕ. Ἰ ὉὄὖὉ ἰ  ὄ  ἱ ὠὋὅὕ Ἳ ὝὈὕὐὖ ὂὊὑὖ 

ὃὗ Ἳ ὅὀὟὑ. Ἧὂ  ὅὖ ὄ Ἰ ὉὄὖὉ ἰ  Ἧὂὕὑ Ἰ Ὁ ἻὠὍ 

Ἳ ὅὖ  ὝἽὉ ὠὋἻ Ἳὠὀὅὖ Ἳ ὅ. 

3.5.3. Ἰ Ὁ Ἳ  Ἰ Ὁ  ὑὖὂὖἻ 

  ἳὠὊὉὖ  Ὗὅ Ἵὕ Ἳ ὂὖ ἵ ἻὍὕ Ἧ Ὄ  ἵ ἻὍὖ ὟἻὕὠὑἻὍὕ 

ἰὄ ἳὠὊὉὕὄ Ἰ ὑ ὑὖ Ἧ Ὄ  Ἰ ἻὍὖ ὟἻὕὠὑὉὕἻ Ὀὕ Ὃ ὅὀὟὑ . ὂ  

ἵ Ἳ Ἰ Ὁ ἻὍὕἻ (phonemes) Ὀὕ Ὃ ὅὀὟὑ . ὂὈὖ Ὗὅὕ Ὃ ὝὈὕὐὖἻὍὖ ἱ  

ἵὍὖ ἶὝὄ Ὃὕ ὂὈὖ ἵ Ἳ ὂὈὖ Ἰ Ὁ ἻὍὖ ὟὃὊ ὑ ὑ  ὂὕ . ἰὄὕ  

ἰ ἻὖὌ Ὗὅὕ Ὃ ὝὈὕὐὖἻὍὖ ἵ ὑ ὑ  Ἰ Ὁ  ὑ ὑ  ὟὑὋὕ . ἵ ἻὍὖ 

ὟἻὕὠὑἻ  Ἰ Ὁ ἻὍὖ ὟἻὕὠὑἻ  ἳ Ὅ Ὕὂὕὀ ὟὃὊ Ὁὕὄὂ Ὄ. ἵὄὟὑ 

ἰ ἻὖὌ Ὗὅὕ Ὃ ὝὈὕὐὖἻὍὖ ἵ  ὑ ὑ  Ἧ Ὄ  ἵ ἻὍὖ ὟἻὕὠὑ Ἰ Ὁ ἻὍὖ 

ὟἻὕὠὑὉὕἻ Ὀὕ Ὃ ὅὀὟὑ . ἵὄὟὑ ἵ ἻὍὖ  Ἰ Ὁ ἻὍὕἻ Ὀὕ  ὑὖὂὖἻ 

ἰ ἻὖὌ ὂὖ Ὗὂὠὑ. ὂὈὖὐὖ ἱ  ἵὍὖὂὕ.  

 Ἰ Ὁ ἻὍὖ ὟἻὕὠὑἻὍὕἻ Ὀὕ Ὃ ὅ ὀ ἳὠὊ Ἰ ἻὍὖ ὟἻὕὠὑἻὍὕἻ 

Ὀὕ Ὃ ὅὀὟὑ . Ἰ Ὁ Ἳ  Ὗὑ ὅ ὀ ὐ ἻὍὖ  Ὗὑ ὅ  ἳ ὑὕ Ἳ ὅ . 

Ἰ Ὁ Ἳ  ὂὈ  ὐ  Ἧ ὅὠὀὉὖ  Ὀὕ ὝὋὕ ἻὍὖ  (allophones) Ἰ  Ὀ ὂὕ  

ἳ ὅ ὂ  ὝἽ Ὁ ὅ . Ἰ Ὁ  Ἧὂ  Ὀὕ ὝὋὕ Ὁ Ἳ  ἱὠὀὉὖ  ἳ Ὅ 
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ἳὋ  Ἰ Ὁ ἻὍὖ  ὑὖὂὖὉὕ  ὝὅὋ ὅ . ἵ Ἳὕ ὀὕἻ, ὂὈὖὐὖ  / / ἵ Ὃ Ἰ Ὁὠὄ 

ἳ ὅ ὂ  ὝἽ Ὁ ὅ   Ὀὕ ὝὋὕ Ὁ ἻὠὍ  ὅὖ ὑ Ὀὕ Ἰ ὉὄὖὉ  ὑὖὂὖὉὕ  

ὑὖὍ ἻὌὕ :  

      k                  g/N 

            k                  x/V-V 

            k                  k/ ὅὖὋ ὐ ἻὍὖ 

Ἧὂὕὑ  ὝἻὕ   ἻὠὀὉ ὁ  Ὂ Ὄὕ Ἰ Ὁὕὄ  ἻὠὀὉ ὁ  Ὂ  Ἰ ὉὕἻ  

ἱ  ἳὉὖ Ἳ ἻὖὠὀὉὖ  ἻὠὀὉὁ ἳὊὝἽὕ ὉὕἻ  ὅὖὋ ὐ ἻὍὖ  Ὂ Ὄὕ 

Ἧὠὀ Ὕὅὕ ὉὕἻ  ἳ ὅ ὂ  Ὕὅ . ὂὈὖὐὖ  / / ἵ Ὃ Ἰ Ὁ  ὃὕ  

Ὀὕ ὝὋὕ Ἳ  ἳ Ὅὄ. ἱ Ὀὕ ὝὋὕ Ἳ  ἳ Ἵὕὖ ὅὕ  Ὗὑ ὅ  Ὀ  ἱὠὑ ὂὈ  

ὑ ὠἻὉὕ /ὑὖὄὖὟὉὕἻ ὂὕ  Ἧ Ὄ  Ὃὖ  Ἧὠὑ ὑ  ἱὀ ὂὕ  Ὗὑ ὅ. 

ἱ Ὗὅὕ  / /, / /, / /, / / ἵ Ὃ Ἰ Ὁ Ἳ  ὠὋὟὉ ὃὕ  Ὀὕ ὝὋὕ Ἳ  ἳ Ὅὄ. 

/ / ἵ ὅὂ   Ὀὕ ὝὋὕ Ἳ  ἳ Ὅὄ. ὅὖὋ ὝὈ ὝὉὕ Ἳ  ἸὟὊὝὉὕ  Ὀὕ ὝὋὕ ὠὉ  

ὝἻὕ Ὅὄ. ὝὈ ὝὉὕ Ὁ ἻὠὍ  ὟὅὕὌὟὑ ἳὉὖὝὊὕ Ὁ Ἳ  Ὀὕ ὝὋὕ ἻὠὍ  

ὝἻὕ Ὅὄ: /ἱ/ ἵ ὅ   Ὀὕ ὝὋὕ ἻὠὍ ὝἻὕ Ὅ ; /ἲ/ ἸὟὊὝὉὕ  

Ὀὕ ὝὋὕ  ὝἻὕ ὀ ; /ἵ/ ἱὊ  Ὀὕ ὝὋὕ ἻὠὍ  ὝἻὕ ὀ ; /ἶ/ ἸὟὊὝὉὕ  

Ὀὕ ὝὋὕ ὠὉ  ὝἻὕ ὀ ; /Ἧ/ ἱὊ  Ὀὕ ὝὋὕ ἻὠὍ  ὝἻὕ ὀ ; /ἰ/ ἸὟὊὝὉὕ  

Ὀὕ ὝὋὕ ὠὉ  ὝἻὕ ὀ ; /ἳ/ ἱὊ  Ὀὕ ὝὋὕ ἻὠὍ  ὝἻὕ ὀ ; /ἴ/ ἸὝὊὝὉὕ  

Ὀὕ ὝὋὕ ὠὉ  ὝἻὕὀ ; /Ἰ/ ἱὊ  Ὀὕ ὝὋὕ ὠὉ  ὝἻὕ ὀ . /Ἱ/ ἸὟὊὝὉὕ  

Ὀὕ ὝὋὕ ὠὉ  ὝἻὕ ὀ . 

 ἳὠὊὉὖ  Ὗὅ Ἵὕ Ἳ ὂὖ  Ἰ Ὁ ἻὍὖ  Ὀὕ ὝὋὕ Ἳ  Ἳὑὄ ὂὖ  

ὝἻὕ Ὅ ὅὀὟὑ . Ἧ ὑὕ  ὝἽ  Ὗὅὕ  ὂὕ  Ὗὅ Ἵὕ Ἳ  ἱὉ ὠἻὉὕὄὂὕἻ 

ἱ .  

3.5.4. Ἰ ὉὄὖὉ  ὑὖὂὖἻ  ὃὖὠὌ Ὀὕ ὋὖἻ   

Ἰ ὉὄὖὉ  ὑὖὂὖἻὠὍ ὃὖὠὌ Ὀὕ ὋὖἻὍὕ  ὃὠὀ ὠὋ ὅ ὂὌὕ . Ἰ ὉὄὖὉ  

ὑὖὂὖἻὠὍ ὝὈ ὅ ὂ  ὝἽ Ὁ ὃὖὠὌ  ὂὕὄὖὉ ἻὖὠὉ ὅὌὑὐὖἻὍὖ  ὅὉ ὅ  

Ἳὁὖὄὖ Ἰ ὉὄὖὉ  Ὗὑ ὅ ὀ ὈὕὂὖὕὖἻ  ἱ Ἳὖ Ὃὄ. ἱὑ Ὃὖ  Ἰ  ὃὕ  Ἳὁὖὄὖ 

ἳ ὅὄὖὉ  ὅὕ Ἳ ἱ  ὝἻὕ ὝἻ ὄὖὉὖ  ἱ Ὀ ὀ ἳ ὅὄὖὉὌὕ  (two-level 

morphology of Koskenniemi (1983)). ἱ Ὀ ὀ ἳ ὅὄὖὉ  ὝἽὕ  ὑ  Ὃ ὑ  

ἱὠὀὟὉ ἳ Ὅ Ὕὅὕ ὂ ὂὖ  Ὀὗ  ὃὖὠὌ ὃ ὑὕ Ἳ  Ἳ ὅὕ ἻὍὕἻ Ὀὕὂὖὕὖ 

ὝἽ  ἳ ὅὄὖὉ /ἸὉὄὖὉ  ὟἻὕ ὅὕὀὕ . Ἳὁὖὄὖ Ἰ ὉὄὖὉ  ἳὉ ὑὕὄ 

Ἵὖ Ἳ ἻὠὍ Ὗὃὕὖὀ Ἰ ὉὄὖὉ  ἱ Ὀ ὀ Ἧ Ὄ  ὃὖὠὌ ὈὕὂὖὕὖὉὖ  ὂ  ἽὖὋ ὅὕὄ 

ἳὅὕὉ  ὅὉ ὅ ὂ ὅ . Ἰ ὉὄὖὉ  ὑὖὂὖἻὠὍ  ὝὅὕὋὖὉὕ  Ἳ Ἳ  ὝἽ ὉὌὕ . Ἰ  

ὅὊ ὅὖ  ἽὖὋὖ  ὂὊ  ὅὖὋ ὂἻὑ Ἳ  ὂὊ ὅὠἻὉὖ  Ἧ  Ἧ ὅὊ ὅὖ  ὂὕὄὕἻ Ἰ  

ὈὕὂὖὕὖὠὉ  ὑ  ὝὅὕὋὖ Ἳ Ὃ  Ἰ ὠὋὉὖ  ὟὑὠὌὉὕ . ἱ ὑὕ  Ἰ ὉὄὖὉ  

ὑὖὂὖἻὠὍ  Ἳ ἻὟὑ  Ἰ  Ἰ ὠὋ  Ἧὂὖ  ὀ ὝἽὕ ἻὍὖ  ( Ὃ 
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ὑ ὑ ἻὍὖ ) ὠὋ ὂ  Ἰ  Ὀ ὑὖὂὖἻ  ὂὊ ὅ . Ἰ  Ἳ ἻὕὁὖἻ ὅ ὀ 

ὑὐὖ ὠὋὑὠὊ  (supervised algorithm) ἱ ὂὊὑὖ  Ἵὖ ὅ ὂὖ  ὑὖὠὀἻ  ὂὊ ὅ ὠἻὉὖ  

ἱ ὑὖὠὀἻὠὍ  ὅὉ ὅ ὂὖ Ἧ  ὄ  ὅὕ Ἳὕὂ ὂὖὉ ὂὊὠὑ  Ὕὅὕ ὠὈὉὕ Ἳ  

ὝἽ ὉὑὖὉ  Ἰ  ὈὕὂὖὕὖὠὉ  . Ἳ Ἳὕὁὖ Ἳ ὅὀὕὂ ὑὐὖ ὠὋὑὠὊ  

(unsupervised algorithm) ἱὠὂ  ὂὊὑὖ Ὗὂ ὝἽ Ἳὖ Ὃ . Ἳ Ἳὕὁὖ Ἳ ὅὀὕὂ 

ὑὐὖὉὠὈ Ἳ  ὑ Ἳ  ἽὕὖὉὕὄ Ὄ ὋὖἻὠὍ  ὅὕ ἻὕὈ  ἱ ὂὕ, ἯὠὑἻ  

ἳ ὑὕ Ἳ Ὗὑ Ὁ ὑὖὂὖἻὍὖ  Ἧ Ὄ  ὈὕὂὖὕὖἻὍὖ  ἱὉ ὠὅ  ὅ Ὃὖ Ὃὖ ὠὅ  ὂὊ ἱὉ . 

ἵ Ἳὕ ὀὕἻ, ὂὕὄὖὉ Ἳὖ ὑ ὑὖ  ὈὕὂὖὕὖἻ  ἱ  ἵ Ὃ ἯὋὖ  Ἰ ὑὠἻ  

Ὃὖ ὅὕ . ἱ ὈὕὂὖὕὖὉὕὄ Ὃὖ Ἳ  Ἳ Ὃ Ἵὕ  ὂὑὋὕὄἻ Ἳ  (learning bias) 

ἵὄ ὅ .  

3.5.5. ἳὠὊὉὖ  Ὗὅ Ὗὑ  ἳὠὊὠὉ Ἰ Ὁ Ἳ  Ὕὅὕ ὂ 

  ὃὕ  Ἰ  ὝὈὕὐὖὉὖ  Ἰ ἻὍὖ  ὅ ὉὠὌ  Ὕὂὕὖ  ὝἻὕ Ὅ  ἵ ὑὕ  

Ἰ ὉὄὖὉ  ὑὖὂὖἻὠὍ Ὀὕὂὖὕὖ  ὅ ὑ  ἵ ὅὠὂ ἯὋὖ ὝἻὕ Ὅ  ὝἽ ὂὕ  

ἵ ὂὖ  Ἧ Ὄ  ἳὠὊ  ὝἽὕ  Ἧὂ  ἳ Ἵὕὖ  Ὕὅὕ  Ἵὖ ἻὠὌ ἰὉ  

ὂὉὕ  ἵ ὅὂὕ .  

3.5.5.1. ἳ Ἵὕὖ  ἯἻὊὕὂὖἻ 

  ἳ Ἵὕὖ  ἯἻὊὕὂὖἻ  ἳὠὊὉὖ Ὗὅ  Ὕὅὕ ὂ ὈὖἻ ὅὉ Ὅ 

Ἳ ὑὖὉὕ . ἵὍὖὉ ἳ Ἵὕὖ  ἯἻὊὕὂὖἻ  ὝἽὕ ἻὍὖ  ὅ ὉὠὌ  Ἧὑ Ὃὖ  

ἳ Ἵὕὖ ὠὅ  ὂ  (Jurafsky and Martin, 2000: 120).  

Word        Pronunciation Word            Pronunciation  

cat           [kæt] 

cats         [kæts] 

pig           [p̤g] 

pigs         [p̤gz] 

fox          [fax] 

foxes      [ fak.s̤z] 

goose           [gus] 

geese           [gis] 

hedgehog     [ hɨ̠.hӜg] 

hedgehogs   [ h̠ɨ.hӜgz]  

 

PRONLEX, CMUdict, Ὀ  CELEX ἵ Ὃ ἱὠὁὉ ὂὍ ἳ Ἵὕὖ  ἯἻὊὕὂὖἻ  ὝὅὕὑὕἻ  

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. ἱὠὑ Ὗὅ ὠἽ  Ὕὂὕὖ  ὝἻὕ ὠἻ  ὅὉ ὅ ὂ ὅ ἻὖὋ . 

ἱὑ ὠὋ  Ὗὅ  ὠὁ  ὅὉ ὅ ὂ Ὗὑ  Ἳὕὖ  ὝἻὕ ὍὌὕ .  

3.5.5.2. ἯἻὊὕὂὖὠὉ Ὗὃὕ ὑὂ  Ἧ ὅὕ ὅ ὀ ἳὠὊ ἰ   
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ἰὊ ὅἻὕὌ ἳὠὊἻὍὖ  Ὗὅ Ἵὕ Ἳ ἳὠὊὉὖ  Ἰ Ἳ  Ὕὅὕ ὂ 

ἳ Ἵὕὖ  ἯἻὊὕὂὖἻὠὍ Ἵὕ ὂὖ ὂὄ. ὄ  ὋὖὉὅ  ἳὠὊἻὍὖ  Ἰ ἻὍὕἻ  

Ὕὅὕ ὂὈὕ Ὃ  ὝἽ  Ἰ  ὑὐὖ Ἰ Ὕὑὕ  ὝἽὕ ἻὍὖ  ἳ Ἵὕὖ ὠὅ  ἳ Ἵὕὖ  

ἯἻὊὕὂὖὠὉ  ὅὕ ὂὋὖ  Ἰ ἻὍὖ  ὟἻὕ ὠὑὠὉ ἯἻὊὕὂὖὉὖ  ὅὅὂὕ . ἱ ὂ 

ὝὃὋὖ ὠὋ ἶ ὝἻὄὟὑ ἯἻὊὕὂὖὉὖ  ὂὊ ὅ ὀ ὝἽὕ Ἳ  Ὕὅὕ . ἰὄὕ  

ὅὌ ὝἽὕ Ἳ  ὄὟὊ ἯἻὊὕὂὖὉὖ  ὂὊ ὅὀὕὂὂ Ἳὕὄ ὐ  Ἵὕ ὂὖὉ  ἱ Ἳὖ Ὃὄ. 

ἱ ὂὠἻὉ ὃὖὠὌὉὖ  ὃὕ  ἯἻὊὕὂὖὉὖ  ὂὊ ὅὀὕὂ ὝἽὕ ἻὍὖ  ἳ Ἵὕὖ ὠὅ  Ὕὂὕὖ ὝἻὕ Ὅ 

ὃὖἻ Ἵὕ ὂὖὉ ὅ ἻὠὍ  (probabilistic techniques) ὅὉ ὅ ὂ Ὗὑ ὑ . 

3.5.5.3  ὃὖὠὌὈὕ Ὃὖ Ἧ ὅὠὀὉὖ  ἳ Ἵὕὖ  ἯἻὊὕὂὖ  

ἳὠὊὉὖ  Ὗὅ  Ἰ ὠὋἻὍὖ  Ὕὂὕὀ Ἳ ἻὕὌ ἳ Ἵὕὖ  Ὀὕὂὖὕὖ 

ἵ ὂὖ  Ἰ Ὕὑὕ  ὑὖὂὖ  ἵ ὑὕ  Ἰ  ἵ  Ἧ Ὄ  ἵἻὍὖ  ἱὠὁ  

Ἰ ἻὍὕἻ Ὕὅὕ ὂὈὕ Ὃ  ὝἽ Ὁ ὅ ὀὄ ἵ  Ὃὖ ὅὖ  Ἳὕ Ὁ . ἻὗὟὐ ὑὖ Ὃ  

(Witten, 1982)  ἵ ὅὑὕὖ  ὑὖὂὖ Ἧ ὅὠὀ ὑ  ὂὊ ὅ Ὅ  (Jurafsky and Martin, 2000: 

125): 

Fragment                Pronunciation 

             - p -                       [p] 

 - ph -         [f] 

 - phe -        [fi] 

 - phes -        [fiz] 

 - place -      [ple̤s] 

 -placi -      [ple̤si]      

-plement -           [pl̤m̠nt] 

Ἦ ὟὊὕ  (Sproat) Ὀ  Ἧὑ ὀ  ὟἽ ὂ ὅὖὋ  ἳὠὊὉὖ  Ὗὅ  Ὀὕ ὋὖἻὠὍ 

ὅὉ ὅ ὂὖὄὕ Ἳ . ὃὕ  Ἧὑ ἻὍὖ  Ὀὕ Ὃὖ Ἧ ὠὋὠὉ ἷ  ὅὖὕὖ ἻὍὕἻ  

ὅὖὕὖ ἻὌὕ :  

1. ἯἻὊὕὂὖὉὖ Ὅ ὂὄὖ  ὝἽὕ Ἳ  ἳ ὅ Ἳ  ἳ Ἵὕὖ ὠὅ ἳ ὅ ὂ  

ὝἽ  ὃὖὠὌ Ὀὕ Ὃὖ 

 2. ἳ ὅ ἻὍὖ  Ἵὕ ὂὖὉὈὕὄ  Ὕὂὕὀ ἽὖὠὉ ἳ ὅ ὂ  ὝἽ ὃὖὠὌ  

ὂὕὄὖὉ ἻὖἻ   

3. Ἰ Ὕὑὕ  ἳ Ἵὕὖ  ὑὖὂὖἻ  ὂὄὖὉὕὄ ὃὖὠὌ Ὀὕ Ὃὖ  

4. ὝὅὉ ἻὍὖ  Ὀ  Ἳ ὝὅὉ ἻὍὖ ἳ Ἵὕὖ ὠὅ Ὀὕὂὖὕὖ ὅ ὂ  

ὅὉ ὅ ὂ ὅ  ἳ ὁ  Ὀ  ἵ ὂὖ-Ἰ  ὑὖὂὖἻ / Ὀὕ ὋὖἻ   
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5. ἵ ὂ ὅὖὋ ἯὋὖὉὕὂ ὝἽὕ Ἳ  ὑ ὃὖὠὌ ἵ ὂὖ-Ἰ  ὑὖὂὖἻ /Ὀὕ ὋὖἻ   

 ἳὠὊὉὖ  Ὗὅ Ἳὕὄ ἳὠὊὉὖ  Ἰ  Ὕὅὕ ὂὈὕ Ὃ  (Jurafsky and 

 Martin, 2000:127):  

Orthographic 

Lexicon 

Lexicon 

Regular Nouns 

cat c/k a|æ  t|t 

fox       f|f o|ȕ  x/ks 

dog    d|d o|ȕ  g|g 

Irregular Singular Nouns 

goose        g|g oo|u s|s e|̠    

Irregular Plural Nouns 

go:e  o:e se g| g oo|u: ee|i  s|s  e|̠    

ὟὈ ὝἽὕ ὄ  ὅὀ ὂὖ  ἯἻὊὕὂὖ  ἱὊ  ὃὖὠὌἻ  ἱ Ἳὖ Ὃὄ. Ἰ  ἳ ὠὋ  

ὝἽὕ Ἵὕ  Ὀ ὀ ; Ὀ ὝὋὕ  ἱὠὀὅ ὀ Ὀ ὀ . ἱὂὖ  ἱὠὀ ὅ ὀ Ὀ ὀ ὠὂ Ὃ 

Ὀ ὀ ὂὖ  Ὕὅὕ ὂὈὕ Ὃ  ὝἽ Ὁ ἵ ὀ  ὑὖὂὖἻὠὍ  ἳ Ἵὕὖ  ὑὖὂὖἻὠὍ  

ὅὉ ὅ  Ὀὕ ὋὖἻὠὍ  ὟἽ Ἳ Ὗὑ . ἱ  Ὗὑ ὅ ὀ ἵ ὀ  ὑὖὂὖἻὠὍ  

Ἰ Ὁ  ὑὖὂὖἻὠὍ  ἳ Ὅὀ . ὝἽὕ ἻὍ ἽὖὉ  Ὀ  Ἰ ὉὄὖὉ  ὑὖὂὖἻ  Ὀ  

ὑὕὖὑ ὑ ὑὖὂὖἻ  ἵ ὅὄὑ ὠὋ  ὝἽὕ  ἳ ὅ ὂ ὂὖ  Ὃ ἳ ὅ ὂ ὂὖ  

ἱὠὀὉὖ  Ὕὅὕ ὂ Ὀὕ Ὃ  ὝἽ Ὁ  ὅὉ ὅ ὂὌὕ . ὝἽὕ ἻὍ ἽὖὉ  ὃὖὠὌ Ὀὕ ὋὖἻ, 

Ἧ Ἳ  Ὀ  Ἰ ὉὄὖὉ  ὅ  ἻὠὍ  ὝἻὕ ὀ ὝἽὕ Ὀ ὀ ὂὖ  ἳ ὅ ἻὍὖ  

ἵὍὖὉ ἱὠὁ ὠὅ ἳ ὅ ὂ  ὝἽ  ἱὠὀ ὅ ὀ Ὀ ὀ ὂὖ  ἱὠὀὉὖ  

Ὕὅὕ ὂὈὕ Ὃ  ὝἽ ἻὖὋ . ὅὖ ὄ  Ἰ  ὂὄὖ ἵ  ὑὖὂὖ  Ἳ ὅὕ  Ἧ Ὄ  ὂὄὖ 

Ἰ ὉὄὖὉ  Ἳ ὅὕ  ἱὑ Ὃὖ  Ἰ ὠὋ ἳ ὅ ὂ  ὝἽ  Ἰ Ὀ ὃὖὠὌ 

Ὀὕ ὋὖἻ ἱὠὀ Ὀ ὀ  Ὀ  ὋὈ ὀ  ἱὑ Ὃὖ ἻὖὠὀὉὖ  Ὕὅὕ ὂὈὕ Ὃ  ὝἽ Ὁ 

ἱὠὁὉὕἻ  ὝἽὉ ὅ Ἳὖ Ὃ . Ἰ Ὕὑὕ  Ὀ ὀ ὂὖ  ὑὕὖὑ ὑ Ὀ  Ἰ ὉὄὖὉ  

ἳ ὅ ὂ Ἳ  ἱ Ἳὖ Ὃὄ. ἳ Ὅὗ  ὝἽὕ ὑ ὑὖ  ἱ  ἳὠὊὉὖ-Ὗὅ  

ὅὉ ὅὕ Ἳ  (ἵ.Ἳὕ. Ἰ ὠὋ ὝἽὕ  ὝἽὕ Ἵὕ  ἯὠὀὉὕὍ, Ἧὂ  

ὝἽὕ ὑὠἻ ὅὕ, Ἧὂ  ὂὖὕὖ  ἱὑ ὠὋ ἯὋὖ  ἳὠὊ ἰ Ἳ ὂὖ ) ὃὖὠὌ Ὀὕ ὋὖἻ  

ὝἽὕ ὑ ὑὖ  Ὃ ἳ Ἵὕὖ  Ὕὅὕ ὂ Ὀὕ Ὃ  ὝἽ Ὁ ἱὉ . ἳ Ὅὗ  Ὃ 

ἵ ὀὌὕἻ ἱ  ἳὠὊὉὖ-Ὗὅ  ὅὉ ὅὕ Ἳ  (ἵ.Ἳὕ. ἳὠὊὠὉ 
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ἳὊ Ἳ  ὅ  ὅὉ ὅὕ Ἳ ) ὃὖὠὌ Ὀὕ ὋὖἻ  ἳ ὠὋ  ὝἽὕ ὑ  ὑὐὖ 

Ὃ ὑὕὖὑ ὑ ὂὖ  Ὃ ἳ Ἵὕὖ ὠὅ Ὕὅὕ ὂὈὕ Ὃ  ὝἽ ὉὑὖὉ .  

ἱ ὂὖ  Ἵὖ Ἳ  ὂὠὌ Ὕὅ ὂ ἻὠὍ  (acronyms) ὅ ὋὖὉὂὕ . 

ὂὠὌ Ὕὅ ὂ ἻὠὍ  ὍὖἻ ὀ (ἵ.Ἳὕ. I.R.S.) Ἧ Ὄ  ὍὖἻ 

ἱ ὌὕὈ (ἵ.Ἳὕ. IRS) ἵ ὀὌὕ . ὍὖἻ ὀ  ἳ Ὅ 

ὂὠὌ Ὕὅ ὂ ἻὠὍ ἵ  ἳ Ἵὕὖ ἻὌὕ  (ἵ.Ἳὕ [aȮȕr̠s]). Ὕὅὕ ὑὕἻ 

ὍὖἻ ἱ ὌὕὈ Ὗὂὕ  ὂὠὌ Ὕὅὂ ἻὠὍ  (ἵ.Ἳὕ. AIDS, ANSI, ASCAP) 

ὝἽὕ ὌὕἻ ἵ ὀὟὑὕ ἳ Ἵὕὖ ἻὟὑὕ ὝἽ ὉὌὕ . ἵὄὟὑ AIDS ἵὄὠὂ aid ἵ Ὃ 

ὑὖὠὄὉὖ  ὅὀ ὠἻ ἱὀ ὑ  Ὗὅὕ ὟὋ ἳ Ἵὕὖ ἻὌὕ . ὅ Ὀὕ  Ὀ  Ἵ  (Liberman 

and Church, 1992) ὝἽὕ ἻὍὕἻ ἳ Ἵὕὖ Ἳ ὅ  ὂὠὌ Ὕὅ ὂ ἻὍὖ Ἰ  ἽὖὋὖὉ ἯἻὊὕὂὖὠὉ 

ὠὑ ὂὖ Ἳ  Ὀὗὂ Ὅὑ ὠὋ ἵ ὀ  ὟὉὕἽὠὄ Ἳὖ Ὃὕ .  

3.5.6. ἳὠὊὉὖ -Ὗὅ Ἵὖ  Ὀὗ   

ὄ  ὋὖὉ ὑὕὖὑ ὑὖ  Ἰ  ὝἽ  Ὀ Ὃὖ  ὝἽὉ ὅὕ  Ὗὅ ὠἽ 

ἳ ὑὕ  ἳὠὊὉὖ-Ὗὅ  Ἰ ὠὋὉὖ ὅ ὂὖ  ἳ Ὅὗ  ἻὖὉ  ὠὋ 

ἳ ὑὕ . ἳ Ὅὗ  Ὀ ὝὋὕ  ἻὖὉ ὅὕἻ  Ὀὗ Ὃὖ  Ὃὖ ὀὕ . Ὀὗ  ἵ Ὃ 

ἻὠὌ ὝἽὕ  Ὕὅὕ ὑὕἻ  ὝἽὕ ἻὍ ἽὖὉ ὂὖ  ἰ Ἳ ὅ ὀ Ἰ ἻὍὖ  Ὕὂὕὀ ἽὖὉὕ  

ὑὖὍ Ἳ ὅὀὕὂ Ἰ  ὑὕ ἻὖὉ ὂὖ  ἳ Ἵὕὖ ὅὖ  Ὗὃὕ ἻὠὍ  Ὃὖ ὅὖὀ ὅὉ ὅ . Ὀὗ  

Ἰ ἻὠὍ  Ἳὕ  ὃὗ ὀ ὝὈὕὐὖ ἯὌ ἻὍὖ  Ὀὗ  ὝἽὉ ὅ . ἵὄὟὑ ἱ  Ὀὗ  

ὃὀ ὅὖ  ἰ  ἵ  ἽὖὌὟὃὊ ἻὍὖ  Ἧὠὐ Ἳ ὅ . Ὀὗ   ἻὖὉ Ἰ ὉὄὖὉ  

Ὗὃὕ Ἳ  ἱ Ἳὖ Ὃὄ: ὟὈ ὠὈ (prominence), ἯὠὈ  (structure) Ὀ  Ὂ  (tone). 

ὟὈ ὠὈ ἯὠἽὉ ὂ ὠὂ  (stress) Ἰ Ὁ ὂ ὠὂ  (accent) ἳ Ὅὀ . ὟὈ ὠὈ 

ἵ ὅ  ἯὠἽἻὍὖ  ὂ ὠὈὉὕ . ἱ  Ἰ  ἯὠἽ Ὀ ὝὋὕ  ἯὠἽὠὉ Ἳὕ  

ὟὈ ὠὈ ὠὀὉ  ἵ  Ἰ ὂὋὖ Ἧ ὅὠὀὉὖ  ὑὖὍ Ἳ ὅ . ἳ Ἵὕὖ  

ὝἽὕ ἻὍ ἽὖὉ Ἳ  ὝἽὕ Ἵὕ  ἯὠἽὉ ὂ ὠὂ  Ὃὖ ὝἽ . ἵ Ἳὕ ὀὕἻ table 

ἵ ὅ  ἯὠἽὉ ὂ ὠὂ Ἧὂ  ὂ  ἯὠἽὉὖ  machine ἵ ὅ  Ἧὂ  ἯὠἽὉ ὂ ὠὂ 

ἱὊ ὀὕὑ  ἯὠἽὉὖ  ὝἻὕ . there, the Ἧ Ὄ  a Ὗὅὕ Ὃ ὝἽὉ ὅὕ  

ὝἽὕ Ἳ  Ὕὅὕ ὑὕἻ Ἰ Ὁ ὂὠὂ  ὝἻὕ Ἳὕ . ὝἽὕ Ἳ  Ἰ ὋὕἻ 

ἱὠὁ Ἳ ὅ ὠἻὉὖ, Ἧὑ Ὃὖ  Ἰ Ὁ ὂ ἯὠὈ Ὕὅὕ  ἱὠὁ   

ὑὕ ἻὖὉ ὂὖ  Ἰ  ὝὅὕὖὉ Ἰ Ὁ ὂ ἯὠὈ Ὕὅὕ ὠἻ ἳ ὑὕ . ἵ ὑὕ  

Ἰ Ὁ ὂ Ἳ  ἱὠὁἻὖ Ὃὄ ἵ ὅὂὖ  ἽὗὊὕὄὂ ὠὈἻ  ἱ Ἳὖ Ὃὄ. Ἰ Ὁ ὂ ὂὖ  

ἱὀ  Ἳὂὕὀ  ἻὕὊὁὖἻὍὕ  ὈὖἻ ὑ ὑὕἻ  ὅὕὂὖ Ἳ ὅ .  

ἽὖὌ ὝἽὕ Ἳ  ἱὉ ὅὕἻὟὑ Ἰ ὋὕἻ  ὑὂὕἻ  ὝὂὕὖἻὖ Ὃ  ἵ Ὃ ἯὍὑὖ  

ὑὕ ἻὖὉ Ἳ  Ὀὗ  ἯὠὈ  ἱ Ἳὖ Ὃ . ἽὖὌ ὝἽὕ Ἳ  Ἧὑ Ὃὖ ἻὖὠὀὉὖ  
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Ἳὕὁ ὂ Ἳ ἱὠὀὝὑὍὖ Ἧ Ὄ  ὅὖὕὖὃὖὠὌ ἱ Ἳὖ Ὃ . Ὕὅ ὅὕ Ὀὗ  ἯὠὈ  

Ὀὗ  ὝὂὕὀὊὕ Ἳ  (prosodic phrasing) Ἧ ὅὠὀὉὖ  ὑὖὍ Ἳ ὅ . ἱ ὝὅὕὖὉ Ὀὗ  

ἯὌ Ἳ  ὅὉ ὅ ὂ ὅ  ἻὠὌ ὝἽὕ Ἳ  ἱὠἽὟὉὕ ὀ  Ὕὂὕὀ  (intonational phrase  

or IP) ἱὠἽὟὉὕ ὀ ἯὌ  (intonational unit) Ὀ  Ὂ ἯὌ  (tone unit) ἵ ὅὄὑ ὠὋ 

ἳ Ὅὀ .  

3.5.6.1. Ὀὗ Ὃὖ  Ἰ Ὁ  Ἧ Ὄ  Ἰ ὉὖὉ ἻὑὖὉ  Ὗὃὕ Ἳ   

 Ἰ ὉὄὖὉ  ἻὕὊὁὖἻ  ἴὀὕ ὀ  ὝἽ  Ὀ  Ἧὠὑ ὅὌ Ὗὑ ὅ ὀ 

Ἰ ὉὖὉ  Ὀ  Ἰ Ὁ ἻὑὖὉ  ὃὀ ἻὍὕ  ὝὈ ὅ ὂ  ὝἽ Ὁ ὅ . ὟὈ ὠὈὉὕὄ 

ἯὠἽἻ  ὟὈ ὠὈὉ Ὃ ἯὠἽἻὠὍὑὖὀ Ὕὅὕ ὑὕἻ ἹὠἽ ὠὀὉὂὕἻ  ὃὗ ὀὂὕἻ  

ἱ . Ὀὗ  Ὕὂὕὀ  ἵ ὠὌἻ  Ὕὅ ὅὕ  ὑὖ ὠἽὉὕ  ἵ ὠὌ  ὄ  

ἯὠἽὉὖ  ὃὗ ἽὖὉὕ  ἽὖὌ Ἵ ὂ ὅ ἻὍὖ  ἵ ὠὌὉὖ  ἱὠἽὠὈὉὖ  ὠὋ ὅὕ  

Ὕὂὕὀὕ ὅ . ἱὠἽὟὉὕ ὀ  Ὂ  Ἧ ὅὠὀ ὃὖἻ Ὕὑ  (F0) ὝὑὍὖὑὊ ὅὖ  

ὝὑὍὖ ὅ ὂ ὅ Ἳὖ Ὃ .  

3.5.6.2. Ὗὅ  ἳ ὑὕ Ἳ ὂὖ  Ὀὗ   

ἳὠὊὉὖ -Ὗὅ  Ἰ ὠὋὉὖ  Ἰ  ἻὖὉὈὕὄ ὟὑὠὌ Ὀὗ Ὃὖ  

Ὕὅὕ ὂὈὕὄ ὝὈὕὐὖ ἳ ὅ ὂ ὠὂ ἳ ὑὕ ὑὕὂὕ. Ἧὑ Ὃὖ  ὝὑὍὖ  

Ὗὅ  ἯὠὌὑ ὑὖ  ὝὑὍὖ ὅὂ ὅ  Ὕὅὕ ὂὈὕὄ Ἰ Ὁὖ Ἳ ἯὠὈ Ὕὅὕ ὠἻ 

ἳ ὑὕ ὑὂὕ . ἱ ὂὠἻὉ Ὀὗ  ὅ ὂὖὠὉ ὝἻὕ ὀ Ἰ  ἳὠὊὉὖ-Ὗὅ  

Ἰ ὠὋὉὖ  ὝὑὍὖ  Ἰ  ἻὕὌ ἯὍ F0 (ἱὠἽὠὈ) Ὀὂὖ  ἳ Ὅ Ἰ ἻὍὖ  

Ὕὂὕὀ ἽὖὉὕ . Ἰ Ὕὑὕ  Ἰ Ὁὖ  ἻὕὌ ἯὍ  Ἰ ὉὖὉ  Ἵὕ  ὐὠὌ  Ὕὅὕ  

ἯὠὈ . F0 Ὀὂὖ ὝἽὕ Ἵὕ ἯὠἽ Ἧ ὂ, ὑὕ ἻὖὉ ὂὖ Ἰ Ὁ ὂ ὝἽ Ὁ ὅ ὀ 

Ἧ Ὄ  Ἳὑὄ ὑὖ ὝἽ Ὁ ὅ ὀ , Ὃὖ ἱὠἽὟὉὕ ὀ Ὂ  ἱὑ ὠὋ  

ἳ Ὅὀ ἻὖὉ ὄ  ὑὖὍ ἻὖὉ ἻὕὊὁὖἻὍὕ ὅὕὂὖ Ἳ ὅ Ὅ. ὅὖ ὑ  ὅὀ  FESTIVAL-

ἱ  (Black et al, 1999) Do you really want to see all of it?  ἵ Ὃ ὑὕ ἻὖὉ ὂὖ 

ἳὠὊὉὖ  Ὗὅ  Ἰ ὠὋὉὖ Ὀὕὂὖὕὖ ὝὑὍὖ ὠὀ Ἳὕ . ὅὀ  ἱὊ  

Ἳὕ ὀ ὅ ὀ F0 Ὀὂὖ Ἳ ὀ Ὁ ἱ ὂ ὝὑὍὖ  ἯὠὌὑ ὑ ἳ ὑὕ Ἳ Ἳὕὄ 

ἳ Ὅὗὀὕ. ἻὕὌ ἯὍ  CART-ὃὠὀ ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ ὅὕ Ἳὁ Ἳὖὀ ὅ Ὅ 

(Jurafsky and Martin, 2000:133). 

ὅὀ  1: Do you really want to see all of it? ἵ Ὃ ὑὕ ἻὖὉ ὂὖ FESTIVAL (Black et al., 1999) 

ὝὑὍὖ . ὅὀ  2-ἱ  ἽὕὖὉὕὄ ἱὠἽὟὉὕ ὀ ὑ ὑ Ὗὂὕ Ὃ ὂ ὅ Ὅ Jurafsky and 

Martin, 2000:133). 

    H*         L* L-H% 
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do You really want to see all of it 
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Ὀὕὂὖὕὖ ὑ ἻὖὉ ὂὖ FESTIVAL-ἰ  ἱὠὁ ὅὕ Ἳ Ἰ ἻὠὈ ὅὕ ἳ ὑὕ Ἳ ὅ ὀ F0 

ὑ ὑ Ὗὂὕ Ὃ (Jurafsky and Martin, 2000:133).  

 

 

 

 

 

 

 

 

 

           H%

           

           

           

         

 

         do           you             really               want                 to            see   all      of           it

        

L* L- 

 ὄ  ὅὕὖ ὠὊἻ ὅ ὀ Ὗὅὕ, ἵ ὂ ἯὠἽὠὉ Ἰ Ὁ ὂ ὝἽ ὉὟὑ  

ἵ ὂ ἯὠἽ  Ὂ ὠὂ ὅὉ ὅ ὂὟὑ  Ὗὅὕ Ὃ ἳ ὠὈ ἳὌἻ ἯὋὖ Ὀ  

Ὕὅὕ ὠὈὉὖὉ Ἵὕ ὂἻὑ Ὗὂὠὑ ἰὠἻὉὕ Ὀὗ  ἯὠὈ Ὕὅὕ ὠἻ ὂὗ Ὀὕὄὖ ὅ 

Ἳ ὄὈὕὄὂὕ. ἱ ὑὠἻὉὖὌὕὄ ὂἻὑ ἻὠὍ ἳὠὊὉὖ  ὅὖὕὖ Ὕὂ ὅ Ἳ ὄ  

ἵὄὟὑ Ὀὗ  Ὕὂὕ ὂὖἻ ἳ Ὅὗ ὝἽ Ὁ ὅ ὀ ὅ ὑ  Ἰ  ὃ ὃὖὠὌ ἯὋὖὑὖ  

ὅὂὖ ὠὅ ὑὖὠὍὑὖ Ἳ Ὗὃὕ Ἳ ὝἻὕ Ὅ.   

3.5.7. ἳὠὊὉὖ  Ὗὅ  ὠὁ ὅὕ Ἳ 

  Ὗὅ  ὠὁ ὅὕ Ἳ Ὀὄὖὂ Ὗὅ Ἵὖ ὝἽὉ ὠἻ ὂ ὠὈὉὕὄ ἳ ὅ ὂὖ; ἱ  

ὅὀ ὂὖ Ἳὕ Ὅ Ὗὅὕ  Ὗὅ  ὋὖὠἻὠὉ ἵ ὑ ὑ ὅ ὑὌὕἻ Ὀὕ  

ὝἽὉ ὅὕὀὕ. ὟὈ  ὃὕ ὂὈὖ ὅ ὑ -Ὗὅ  Ἰ ὠὋ ἳ ὑὕ ὑὂὕ ἱ ὂὕ 

ἱ Ὕὑὕ ὠὋ ἵ ὂ ἵ ὑ ὑ ἳ Ὅὗ ὠὀ ἶ ἻὟὑ . ἱὠὂ  

Ἳ ὂὖ ὝἻὕ Ἳὁὖὄὖ Ὗὅ ὠἽ ὅ Ὃὖ Ἰ  ἽὖὌ Ὗὑ ὅ ὂ Ἳ ὝἽ ὑ ὟὂὠὑὉὕ.  

ἶὂὕὑ Ὗὅ ὠἽ Ἰ ὅὂὖ ὝἽ  Ἳὁὖ ὝὅὕὋὖὉὖ ὟἽὈὖὠὑ  Ἰ Ἳ ὝἽ 
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ὟἻ ἻὌὕ.  ὅὌ Ἰ ὠὋἻ ἱὠὂ ὂὕ ὝἽ Ἳὖ Ὃὄ; ὑὖὠὀ ἵ ὂὖὊ (answer machine) 

ὅὂὖ ὝἽ Ὁ ὅ ὀ ὝἽ ὂὖἻὠὍ ὂὖ ὅ Ἰ Ἳὖ Ὃ; ὑὕὝὄὕ Ὕὅ ἶ ἻὄὟὑ 

ὅὂὖ ὝἽ Ὁ ὅ ὀ Ὗὃ ἻὕὁὠὌ ὂὖ ὅ Ἰ Ἳὖ Ὃ; ἱ ὑὕ  ὅὌ Ἰ ὠὋἻ 

ἳ Ὅὄ. ἳὠὊ-Ὗὅ  ὅὖ ὄὁὖὉὕἻ ὑ  Ἳ  ἵ ὄὝὑ Ὃὕ "ὂὖ ὅ 

Ἰ Ἳ ὅ  ὝἽ ὂὖἻ ἳ ὠὈὉὖὟὌὟὉ Ἰ ὅὂὖ ὝἽ Ὁ ὅ ὀὠὑ Ἧ Ὄ.  ὂὖ ὅ 

Ἰ Ἳ ὝἽ  ὃὀ ὠὂὉὖ  Ἧ ὂὅ Ὁὕὄ ὃὀὑ ὠἻ Ὕὅὕ ὑὕὄ ὝἽὕ ἻὠὍ 

Ἰ ὅὂὖ ὝἽ  ὂὖ ὅ ὟἽ ὅὂὕ ; ἱ ὂ ὅ ὝὂὕὠὌὟὅἽὖ ἳὠὊὉὕὀ ὟἽὠὑἻὍὖ 

Ἧ Ἳ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. ἽὖὌ ὟὑὠὍἻὍὖ ὅὉ ὑὖὠὍ ἶ ὝἻὕ Ὅ Ὁὂὕ 

ἱ ; ἽὖὌ ὟὑὠὍἻὍὖ ἶ ὝἻὕ Ὅ ἱὉὌὕὂὂὕ ἱ ; ὝἽὉ ὠἻὉὕἻ 

Ἰ ὟἽ Ἳ ὅ ὀ Ὗὅ  ὝἽὉ ὠἻὉὕἻ ἱ .  ὈὕὋὕἻ ἳὠὊ-Ὗὅ  ὑὖ ὅ ὅ ἻὖὋ 

ὝἽ ὂὖ ἳ ὠὈὉὖὟὌὟὉ ὟὅἽ ὅ ὀὕ ἱ Ὄὕὑὖ ὀὕ ἵὠὂ  Ὗὅ  ἱὌ ὠἻ 

ὝἻὕ ὀ.  

 

             

 

     

 

ἳ Ὅὗ  ἳὠὊ Ὗὅ  ἵ ὂὖὊ  

 

 ὂὖὊ  

ὟἻ Ὕὅὕ  

Ὂ Ἳ  

 ἰ ἻὖὌ  ὂὈὖ ὝἾ Ὀ  

3.5.7.1. Ὗὅ  

 Ὗὅ  ὋὖὠἻ (speech signal) Ἰ  Ὄ ὂὖ  ὟἻ ὅὑ  ἱὠὀὉὖ Ὅ  

ἴὀἻ ὂὖ ἶ ὅ  Ἧ ὂ Ὀὕ Ὃ ἻὍὖ ὑὕὖὠἽὉὕ. Ὗὅ  ὋὖὠἻὉὖ ὈὖἻ 

Ὕὅὕ ὑὕὄ ἳ ὅ ὂ Ὕὅ ὅὕ ἯὠὌὑ ὑ (wave form) ἵ  Ἧὠὐ Ἳ ὅ 

ἰἽὖὟὌὕἻὖὊὕ (ocillogram) ἰ . Ὗὅ  Ὀὄὖὂ  Ὕὂὕ ὠὀ, Ὕὂὕ ὠὀ, ὑὕ , ὃὕ  

ἱὑ Ὃὖ ὑὐὖὉὕἻ ὝἽ  Ἳὕ Ὃὖ ὟὅὕἻὖ ἶ ὅ  ὂὠὀἻὍὕ ἳ ὅ ὂὖ 

ὝἽ Ὁ ὅ Ἳὖ Ὃ. ἳὉὖὝὊὕ ἻὠὍ ἳ Ὅὀ ἻὖὉ Ὂ  Ἰ Ἳ  ἹὊὍ ἽὗὊὕὄ 

ἯὠὈ Ὕὅὕ ὠἻ Ἳὕ Ἳὖ Ὃὄ. ὊὝὌὕ Ἳ ἱὉ ὅὕἻ ἯὂὖἻ Ἵ ὂὖὠὉ 

ὝἻὕ Ἳὖ Ὃ;  Ὗὅὕ Ὃ Ὂ Ὄὕ Ἰ Ἳ   ἽὗὊ Ὃ ἯὠὈ Ὕὅὕ ὠἻ 

ὝἻὕ .  Ἰ  Ὗὅ  ὋὖὠἻὠὉ Ἰ Ὁ ἻὍὖ Ἧ Ὄ  Ὗὃὕ ὀ ἻὍὖ ὑὕὖὠἽὉὕἻ 
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ὕὖ ὝἻὕ Ὅ ὅὀὌὕ. Ὕὅὕ ὑὕἻ  ἯὂὖἻ ἯὍὑὖ ὑὐ ἻὈὕἻ 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ ἷ.ὅὖ.ἵ. Ἰ ὉὖὉ Ὕὃ Ἳὁ Ἳὕ (IPA Phoneic Alphabet) 

Ἰ ὝὅὉ Ἳ ὅ Ἳὖ Ὃ.  

 Ὗὅ  ὋὖὠἻὠὉ ἳ ὅ ὂ ὝἽ  Ὀ ὝὋὕ ὑὐὖ ἱὠἽὠὈ ἰ ὑὕ  

ἳ ὅ ὂὖὝἽ Ὁὅ Ἰ . Ὗὅ  ἱ  ὅὕἻ ἻὠὍ ὝἻὕ ὀ ἱὉ ὅὖὉ ὝἽὉ ὅὕ ἰ : 

Ἰ  Ὄ ὂὖ ( Ὂ ὑὠὍ Ὀὀ Ἳ) Ὀ  ὑ Ἳ ὂ  (ὃὕ , ἳὂ Ἳ, ὅ  

Ὗὅὕ Ὃὑ Ὃὕ) ἳ ὅ ὂὖ Ὕὅὕ . ἱὠἽὠὈ ἰ  ἱ ὂὖ Ὗὅ  ὠὋ ἰ ὑὂὕ Ἰ  

Ὄ ὂὖ Ἧ ὅὠὀ ὃὖἻ Ὕὑ ὠὁ Ἳ ὅὖ Ἳ Ὁ Ἳὖ Ὃ. Ἧ ὅὠὀ ὃὖἻ Ὕὑ 

Ὂ ὑὠὍ Ὀὀ ἻὍὕ ἳ ὅ ὂὖ ὝἽ Ὁ ὅ Ἰ Ὁὖ ὠὄ ὅὕὄ ὃὖἻ Ὕὑ ὁὕ.  

ἵ ὑὕ ὟἻ ὅὑ Ἳ Ὗὅ ὅὑ ἻὍὖ ἱὠἽὟὉὕ ὀὠὂ ἯὠἽ Ἧ ὂ ὠὂ 

ὟἻ Ἳὖ Ὃὄ ἵ ὅὂ  ὑ ὑὕὄ Ὕὂὕὀ Ὕὅὕ ὂ Ἧ ὅὠὀ ὃὖἻ Ὕὑ ὁὕ. 

ἰὁὖ  ἱὉ  F0 ὃὖἻ Ὕὑ ὠὌ 80-200 Hz ἰ ; Ὕὅ Ἳ  150-350 Hz ἰ .  

3.5.7.2 Ὗὅ  ἳ ὅ ὂὖ  

 Ὗὅ   ὠὊ Ὂ  Ὂ ὑὠὍ, ὑὕὉὠὋ, ἻὠὋ ὑὐὖὉὕἻ ὝἽ  

Ἳὕ ὝὋὕ Ἳὕ ἳ ὑὕ Ἳ ὅἻὖ Ὃ. ἱ   ὝἽὉ ὅὕ ἻὠὍ ἳ ὅ : 

Ὕὂὕὀ Ἳ (initiation), ἱ ὠὈ (phonation), ὑὕ -  ὝἽὉ ὅὕ (oral-nasal process), 

Ἰ  (articulation). ὠὊ Ὂ ἻὍὖ  Ἳὕ  ὝὑὍὖὟὉ Ὃ ὅ ὑ Ὕὂὕὀ Ἳ 

ὝἽὉ ὅὕ ἰ . Ὕὂὕ ὠὀὉὖ ὃὖἻ  ὝἽὉ ὅὕ ἱ ὠὈ ἰ .  

 Ὕὂὕ ὠὀ Ἳὕ  ὑὐὖὉὖ ἱὊ  ὝἽ ὂὕὄ Ὀὀ ἻὠὍ ὝἻὕ Ἳὖ Ὃ; 

Ἧὠὑ Ὂ ὑὠὍ Ὀὀ ἻὍὕ (vocal folds). Ὀὀ Ἳ  ἱὠὀὉὖ Ὅ ἱὠὀὝὑὍὖ 

Ὂ ὑὠὍὉὕ (glottis).  Ὂ ὑὠὍὠὉ Ἧὂ ὑὐὖὟὉ Ἳὕ  ὟὅὕἻὕὂὅ ὀ ἱὉ  

Ἧ Ὄ  Ὂ  Ἰ ἻὠὍ Ἰ  ὑὖὂ ὂὖ Ὂ ὑὠὍ Ὀὀ ἻὠὍ ἯὂὖὊ ὝἽ Ὁ ἱὉ  ὅ  

ἻὖὉ ὂὖὋ ὠὅ ὝἻὕ Ἳ ὝἽ ὉὑὖὉ. ἱ ὂὖὉὕἻ ἱὉ ὅὕὄ ὑὖ Ὗὅὕ 

Ἧὠὂ ἯὂὖἻὈὕἻ ὂὖὋ Ἳ ἱὉ ; ἱὂὄὕ Ὂ ὑὠὍ Ὀὀ ἻὍὖ Ἧὂὖ  ὠὋ Ἳ ὅ 

Ὂ Ὄὕ Ἰ Ἳ  ἳ ὅ ὂὖ ὝἽὉ ὅ .   

 Ὕὂὕ ὠὀ, ὟὈ Ὕὂὕ ὠὀ ὑὐὖὉὕἻ ὝἽ Ὃ ὅὖ ὄ Ἳὕ  ὑὕὉὠὋ Ἧ Ὄ  

ἻὠὋ ὑὐὖὉὕἻ ὝἽ Ὄ ἱὉ . ὅὖ ὄ ὁ /ἻὠὀὉ ὁ  ἱ ὂ Ὗὂ  

Ὕὅὕ ὅὕὄ ὅ ὂὖὉὕ. ὑὕ -  ὝἽὉ ὅὕ  ὝὈ ὝὉὕ Ἳ Ὀ  ὅὖὋ 

Ἰ ἻὠὍ ὂὗ Ὀὕὄὖ ὅὂ ἳὂ . ἱ ὂὖ ὝἽὉ ὅὕ ὑὕὉὠὋὉὖ ὃὖἻ  Ἰ  
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ὝἽὉ ὅὕ ἰ ; ἱ ὂ ὝἽὉ ὅὕ Ὕὅ ὅὕὌὕὄ Ὗὅ ὝἽὕ ἻὠὍ Ὗὑ ὅ ὂ 

Ὀὄὖὂ  ἳὂ Ἳὖ Ὃ.  Ὗὅ  ἳ ὅ ὂὖὉὖ ἳὀ Ὁ ἻὖὉ/ἳὀ ὋὖὉ    ἻὗὟὐ ὅὀ ὂὖ 

ὂὊ ὅ Ὅ. Ὗὅ  ἳ ὅ ὂὖ ὅ Ὃὖ ἱὉ  3ἱ  ὑὖὕὖὑὕἻ Ὃ ὅ Ὅ. 

 

 

Hard palate ὑ Ὄ ὁ , trachea ὐ, teeth ὅ , Soft palate ὝὈ Ὄ ὁ , nasal 

cavity ἻὠὋ, oral cavity ὑὕὉὠὋ Pharangeal cavity  ὟὈ Ὕὂὕ ὠὀἯὠὋ, 

nostril  ὠὍ, jaw ὂὕὠὀ, Larynx Ὕὂὕ ὠὀ lip ἱὂ , lung ὠὊ Ὂ , 

Esophagus ἳὁ ὐ , tongue ὃὕ, diapharam ἳ ὂὖ/ἳὂὊὑὖὂὕὄ. 

3.5.7.3 Ὗὅ  ὟἻ ὁ  

 ὟἻ ὁ  Ἰ ἻὠὈ ὅὖ ἱὊ  ἻὖὉὈὕὄ Ἳ /ὅ ὂὖἻ ἳ Ὅὄ: 

ὝὑὍὖ ὅὠὀὉὕὄ ὟἻ  ἳ Ἳ (Ἳὕ Ἳ) Ὀ  ὟἻ  ὃὊ  Ἰ ὠὋ ( ὠὍ). 

Ἳὕ  Ἰ  Ἧ ὂ ὋὖὠἻὠὉ ἰ Ἳὖ Ὃ; ὂ  Ἧὠὂ  ὟὅἽὖ Ὁὕ Ὗὂὕ/Ἶ  Ὀὗ 

ἵ ὂὖὊ ὂ ὠὈὉὕὄ Ἧὂὖ  ἯὠὈ Ὕὅὕ ἻὍὕἻ Ὀὕ Ἳὖ Ὃ; ὅὖ ὄ ὟἻ  ὃὊ ὅὕ 
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Ἳὀ ὂ ὅ ὀ ἻὍὖ ὑὕὖὠἽἻὍὕ ἳ ὅ ὂ ὝἽ Ἳὖ Ὃ. ὟἻ ὁ  ὂἻὑ  

ὟἻ  ὃὊ  Ἰ ἻὠὈ ὅὖ ὅ Ὗὑ ὃὖὠὌἻὍὖ ὅὖὕὖ Ὕὂ Ἳ ὅ Ἳὖ Ὃ.  

 Ὀὄὖὂ Ἳὕ   ὅ ὂὖἻὠὍ ὝἻὕ ὀ: ὝὑὍὖ Ἳὕ, ὃ Ἳὕ, ἯἻ Ἳὕ. 

ὝὑὍὖἻὕ  Ἳὕὁ Ὁ ὝὑὍὖ ὅ ὂὖ, Ἰ  ὅὉὁὖ  ὐὕ ὑ ὑ ὝὑὍὖ ὟἻ  ὐὕ 

(external auditory canal) ἱὑ ὠὋ ὝἻὕ . ὐὕ Ἧὂ  Ἰ  ὠὄὉὖ Ἳὕ ὊἽὕ 

(ear drum) ὀ ὅ . Ἳὕ  Ἧ ὂ Ὗὑ ὅὕ Ἳ Ἳὕ ὊὠἽ Ἧὠὀ ὂ Ἧὠὂ 

ἯὂὖὊ ὝἽ; ἱ ὂ Ἧὂὖ ἻὠὍ Ἧὂ  ἵὂὖ ὅ Ἳ ἱ  ἵ Ἳ  Ἳὀ . 

ἳ ὑ  Ἰ  Ἧ ὂ ἯὠὌ Ὗὅὕ Ὃ ἯὟὂ ὃὖἻ Ὕὑ ὁὖ ( ὂ, ὑὖὕὖὂ ἱὠὑ 

ὈὕὋὖὈὕὋὖ ὃὖἻ ὂ) Ἳὕ ὊἽὖ Ἧὂὖ Ὕὑ ἱ . ὃ Ἳὕ Ἳὕ  ὃὖὊ ὅ ὅ ὀ 

ἱὠὀὝὑὍὖ Ἧ Ὄ  ἯὠὋ ἰ . ἱ ὂ ἯὠὋ ὀ  ὠἻ  Ὕὂὕ ὠὀὠὉ  

ἱὠὁ  ὐὕ ὑὐὖ Ἳὕ  ὃ Ἳὕ ἯὠὋ  ὅὉὁὖ . ἯἻ  Ἳὕ  (Ἳὕ ὍὖὉὕ) 

(cochlea) ἵ  ἱὠὀ Ἳ ὂὖ ἱ  ἽὖὋὖὉ Ὗὂὕ Ἱ ὑ ὑ  ἽὕὍὊ (oval window) ἰ . 

Ἳὕ ὍὖὉὕὑὖ ὑ Ἳ ἵ ὅὕἻ ἱ ὅὂὕ Ἵ ὂὖὉὕὄ Ὗὀ ἻὍὖ/ἳ ὝἽὑὖ 

ἵ ἻὍὖ (stapes) ἵ ὂὖὊ Ἵὕ ὝἽὉ ὅὕ ὀ Ἱ-ὑ ὑ ἽὕὍὊ ὂὖ ὟὈ  

Ὗὅὕ ὂ ὅ Ὅ/ἱ Ἳ ὅ Ὅ Ὗὂὕ/Ἶ Ὀὗ Ἰ  ὅὂὖ ὅὕἻ Ἳὀ ὂ ὅ Ἳὖ Ὃ.  

Ἳὕὂὖ ἯὠὈ  ὅὀ ὂὖ Ἳὕ ὀ ὅ Ὅ. 

        

Hammer ὂὖ, Auricle Ἳὕ Ὀὀ , Outer ear canal ὝὑὍὖ Ἳὕ ὐὕ, Anvil ὅ ὀὠὋ 

ἵ , Stirrup Ἧ Ἳὑ  ἵ , Cochlea ἯἻ Ἳὕ, Ear drum Ἳὕ  Ὂ , Eustachian tube 

ὃ ὝἽὑὖ ὐ  

 Ἰ  ὟἻ ὁ  ἯἻ Ἳὕὂὖ/ἳ Ἳὕὂὖ ὟὂὠὑὉὕὄ ἯὠὈ /ὅ ὂὖ Ἳὕ ὍὖὉὕ 

ἰ ; ἱ  Ἰ Ὁὖ ἳ ὅ ὂ ὠὂ ὠὍ  Ἳὀ  ὟἻ  ὃὊ ὀ ὟὃὊ ὉὕἻ 

Ὕὂὕὀ ὝἻὕ Ἳὖ Ὃ.  ὅ Ἳ ὅ Ὅ; ὂ ὠὈὉὕἻ ὃὗὍὑὕ Ἳὖ Ἱ  ὅὕἽὖὌὕ 
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Ἶ ὑὕ /ὟὂὕὌὕ ἱὊ  ὂὖὊὑ ὃὖὊ ὅ ὅ ὀ ἯὠὋἻὍὕ  ὅ Ἳ ὅ Ὅ. 

Ἳὕ ὍὖὉὕὠὑ ἶὋ ὠὋὉ ὑ Ἳ  ὑ ἻὖὉὕὉ Ἳ ὂ ἱὉ ; ἱὂ  ὝὑὍὖ Ἳ 

Ἧὂὖ Ὕὑ-ἱὀ Ὀὕ Ὃ ὃὖὠὋὟὑ Ὃ ὅὀ Ὗὑ  ἱὀ ὂὕ Ἰ ὅ ὂ ὅ Ὅ. 

Ἳὕ ὍὖὉὕὑὖ Ἧ  Ἧ ὠὈὉὖ  ὑ Ἳ Ἳ  ἳὉ ὂ ὃὖἻ Ὕὑ Ἳ  

ὅὂὖὌὍὖ ὝἽ Ἳὖ Ὃ; ἳ Ἵὖ Ἧ ὠὈὉὖ ἱ ὅὠὑἻ ὠὋ ὂ ὃὖἻ Ὕὑ Ἳ  

ὅὂὖὌὍὖ ὝἽ Ἳὖ Ὃ. ὃὊ  Ἳὀ ὂ ὝἽὉ ὅὕ ἱὠὂ  Ὕὂὕὀ Ἳὖ Ὃ Ὀ  

Ὕὅ Ὂ ὋὖὠἻὠὉ (spectral signal) Ἳὖ ὀ ὂ ὀ ὅ  ὅὖὕὖ Ὕὂ 

/ὅ ὂὖ Ὕὅὕ ὂ  ὟἻ  ὃὊ ὅὖ (auditory nerve) ὝἽὉ ὅὕ ὋὖὠἻἻὍὕἻ 

Ὀὕ Ἳὖ Ὃ.  

3.5.7.4 Ὗὅ  ὠὁ ὅὕ Ἳ ὂὖ ὑὊὌὕ 

 ὅὌ Ὃὕ ἻὍὕἻ Ὀὄὖὂ ἱὄ ὂὖ ἻὄὑὕἻ ὝἽὉ ὠἻ Ὗὅ  ἱ ὂ.  ὋὖὠἻ 

ἰ ὠὑ  Ἳ ὅὖ ὅὂ ὄ  Ὀὄὖὂ Ὗὅ ὠἽ ἳ ὑὕ Ἳ ἱὉ  ἽὖὌ ἵ ὂὖὊ ἻὠὍ 

ἳ ὑὕ ὑὂ Ὁ ἽὖἻ ὟὈ ὝἻὕ Ὅ ὅ ὀὄ. Ὗὅ  ὠὁ ὅὕ Ἳ (speech 

synthesis) ἱὉ ὂὖὊ Ἵὕ ὅὖ Ὀὖ ἽὕὊ Ἵὕ ὠὁ ὅὕἻ ὈὕὋὖὉ; ἱὉ ὂὖὊ Ἵὕ 

ὠὁ ὅὕ Ἳ 1779-ἱ  Ὕὂὕὀ Ἳ ὅ ὀ. 1779-ἱ  Ὂ Ὁ  ὟὅὊὕἽὖὕὖὉὊὕὄ 

ἻὖὋὖ Ὁ ἻὖὊὕ ὝἽ ὠὀ (Christian Kratzenstein) ἷ  Ὕὃ Ὁὖ Ἳ (Ἧ, ἵ, ἱ, Ἰ) 

ἱὠὀὟὉ Ὅ ἳ ὅὖὉ Ἵὕ Ὗὑ ὅὕἻὠὍ ὑὖὍ Ἳὖὄὕ; Ἧὑ  Ἧὑ ὠὋ ὝἽὉ ὠἻὉὕἻ 

ἳ ὅ ὂὖὝἽ Ὁ Ἳ ὑὖὠὉ ἳ ὑὕ Ἳὖὄὕ. ἻὖὊὕ ὝἽ ὠὀ ὅὀ ὂὖ Ἳὕ Ὅ Ὗὅὕ  

Ὀὄὖὂ Ὗὅ ὐὕ ὀ Ἰ ὠὈ Ὅ Ἰ ὉὖὉ Ἳ Ἰ ἻὖἻὠὍ (acoustic resonators) 

ἳ ὑὕ Ἳὖὄὕ; ἱὠἽ Ἳ ὑὖἻ Ὗὅὕ  Ἧὂὖ  ὃὕ Ἳὕ Ἰ ἻὖἻὠὍ 

ὝἽὉ ὅ ὂὖὄὕ.  

 ἻὖὊὕ ὝἽ ὠὀὄὖ Ἰ ἻὖἻ (Kratzenstein s resonators)  
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  Ἧ                  ἵ   ἱ                Ἰ                       ἳ 

  

 

 

 1791-ἱ  Ὗὑὕ Ἦ Ἳὕ Ὗὑὕ  ὝἻ ὝὍ (Wolfgang von Kempelen) Ἰ ὉὖὉ Ἳ 

ἵ ὂὖὊ Ὗὅ  ἵ ὂὖὊ (Acoustic-Mechanical Speech Machine) ἵ ὅὠὂ ἯὋὖ Ἳ ὅ ὂὖὄὕ. 

Ἧ  ἽὖὌ ὂὄὖ Ἰ ἻὠὍ  Ἰ  ὟἽ ὠἻἻὠὍ ἳ ὅ ὂὖ ὝἽ Ὁ ὂ.  

Ὗὑὕ Ἦ Ἳὕ Ὗὑὕ  ὝἻ ὝὍ Ἰ ὉὖὉ Ἳ ἵ ὂὖὊ Ὗὅ  ἵ ὂὖὊ 

 

 

Ἧὂ ὅὖ ὄ 1837-ἱ  Ἵὕ Ὄ Ὗὀὕ (Charles Wheatstone) ἵ ὅὑ ὑὕ  

ὝἻ ὝὍὄὖ Ὀὕὂὖὕὖ Ἧ ὅὠὀὉὖ Ἰ  Ὗὅ  ἵ ὂὖὊ ὠὂ ἳ ὑὕ Ἳὖὄὕ. ἱ ὂ Ὗὅ  

ἵ ὂὖὊ ὑὠἻ ἳὉὖὝὊὕ ἻὠὍ Ὕὅ ὅὕὌὕὄ ὝὈ ὝὉὕ ἻὠὍ  ἳ ὅ ὂὖὝἽ Ὁ 

ὂ; ἱ  Ἰ ὟἽ ὠἻἻὠὍ  ὝἽὕ ἻὠὍ ἳ ὅ ὂὖ ὝἽ Ὁ ὂ.  
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Ὗὀὕὄὖ Ὗὅ  ἵ ὂὖὊ (Wheatstone s speaking machine) 

 

 Ὀὖ ὄὖὉ Ἵὕ ὠὁ ὅὕ Ἳ Ἳ ὑὖ (Electrical synthesis device) 1922-ἱ  

ἳ ὑὕ Ἳ ὅ ὀ. ὂ  Ὀὖ ὄὖὉ Ἵὕ ὠὁ  Ἳ ὑὖ Ὗὀὑὕ  (Stewart) 

ἵ ὅὑὊὕ ἯὋὖ Ἳ ὅ ὂ ὅ ὀ. ἱ ὂ ἵ ὂὖὊ ὂὄὖ ὃὖὠὌὉὕὄ ἳὉὖὝὊὕ ἻὠὍ ἳ ὅ ὂὖ 

ὝἽ ὂ; ἰὄὕ  ὝὈ ὝὉὕ ἻὠὍ ἻὠὍ  ἳ ὅ ὂὖ ὝἽ Ὁὑὖ ὠὌ. 1932-ἱ   

Ἰὅὕ ὀὕ (Obata),  ὝὀὒὖὈὕ (Teshima) ἵ Ὃ Ἶ ὅὄὖὉ ἰ ὑὕὍ Ἳ ἳὉὖὝὊὕ ἻὍὖ 

Ὃὕὑ Ἰ ὝἽὋὖὠὑ Ἳ ὅὖ ὂὄ. ὂ   Ἰ ὝἽὋὖ Ἳ Ὕὅὕ ὑὕἻ  

ὕὖὉ ὂ Ἳ Ὗὅ  ὠὁ ὅὕ Ἳ ὂὖ Ὗὅὕ ὈὕὄὂὕἻ Ἳ ὂ ὅ ὀ.  

 ἱ ὅὖ  Ὗὅ  ὠὁ ὅὕὄὕἻ (speech synthesizer) Ἳ ὂ ὅ ὀ ὂ  

Ἳ ὑὖ 1939-ἱ  ὟὔὕὈ ὀ ὟὌ (Homer Dudley) ἵ ὅὑὊὕ ἯὋὖ Ἳ ὅ ὂ ὅ ὀ. ἱ ὂ 

Ἳ ὑὖ Ὗὑὕὀ (VODER  Voice  Operating Demonstrator) ἵ  ὝὅὉὕὖὀ ὅ ὀ. ἱ  

ὅὀ ὂὖ Ἳὕ ὀ ὅ Ὅ. ἱ  ὑὖὠἽ ὅὌὠἻὉὕ ἱὉ Ἳ ὅ Ὀὖ ὄ Ἵὕ Ὗὅ  

ἰ ὑὖὉὕ; ὠὁ ὅὕ 1930ἻὍὖ ὠὈὉ ὂὖ Ὕὅ  Ὄὕὅὕ (Bell lab) 

ἳ ὑὕ Ἳ ὅ ὀ. ὟὑὕὀὠὊ ὅὉ ὅ ὑ Ἳ ὄ . Ὀ Ὀ Ὃὖ ἱ ὂ ἱὉ ὂὖὊ ὂὕ 

ἳ ὅ ὂὖὝἽ Ὁ ὅ ὀ Ὗὅ Ἵὖ ὅ  ὕὖὂὖὋ ὃ Ὄὂ Ὄ.  ἱ ὂ Ἰ ὠὋ ὝἽὉ ὠἻ 

Ὗὅ ὠἽ ἳ ὅ ὂὖ ὝἽ ὑὂὖ Ἧὂ  ὂὖὋ ἻὕὊὁὈὕἻ Ἳ Ὕὅ Ὃ.   
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Ὗὑὕὀ Ὗὅ  ὠὁ ὅὕ (VODER speech synthesizer)  

 

   Ὄ  Ἳ ὅὕ          Ἰ Ὕὅ Ἳὖ

      

  

 

       ὝὈὥὄ  

            

                   

     ὃὖἻὖὋ   Ὗὑὕὀ   

        Ἳ ὟἽὕ  

        ὑὖὠἽὅὌὠἻ 

   

         ἱὠἽὠὈ  Ἳ ὅὕ  

Ὂ Ὄὕ Ὄ  
Ἰ Ἳ  Ἳ ὅὕ  Ἰ Ἳὖ 

Ὂ  Ὄ  

1 2 3 4 5 1 9 6 7 8 

ὈὁὖἻ  ὅὕ  

Ἵὂὖ ὝἽὕ Ἳὖ 

 

Ὗὑὕὀὕὖ ὝἽ ὠὋ ὑὖὍ Ἳ ὂὖ ὅὖ ὄ ἯὋὖὑὖὉ ἳὌἻ  Ὗὅ  ὁ ὅὕ Ἳ ὂὖ 

ἯὂὖἻ ὑὖ ὅ ὠὂ Ἳὕ Ὁ. Ὗὑὕὀὕὖ Ἧ ὅὠὀ ἯὠὈ  Ἳ  Ὗὅ Ἵὖ Ὄ -

ὑ Ἳ ὑὕὈὕὂὖὕὖ (source-filter-model) ὂ ὟὅὕὠὂὉ Ἰ ὠὋἻ Ὗὅὕ ὋὟὂ. 

ὅὖὊὕ ἻὖὍὖ ὅ (Franklin Cooper) Ὀ  Ἧὑ ὂ ἳὂὑὖὉὕὍ Ἳ 1951-ἱ  

ὔὕ Ἳὖ  ἰ ὀ ὂὖ (Haskins laboratory) ἯὠὈ Ὕὅὕ  ὂὖ ὅὖ Ἰ  

ὠὁ ὅὕὠὄ (pattern playback synthesizer) ἳ ὑὕ Ἳὖὄ.  ἱ  ὅὂὖ ὝἽ Ὁ ὅ ὀ 

ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ/Ἰ ὑ ὁὠὄ ὅὀ ἯὠὈ Ὕὅὕ ὠἻ Ὄ Ἧ Ὄ  Ὀὕ Ὃ ὅ ὀ ὑ ὑὖ 

Ἰ ἻὍὕἻ ὂὖ ὅ Ὀὕ ὋὖὉ. ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ/Ἰ ὑ ὁὠὄ ὅὀ ἯὠὈ Ὕὅὕ  

ἸὍὖ Ἳὑ Ὄ Ὕὅ  Ὀὗ ἸὍὖἽὕ ὂὂὕἻ/ἰ ἻὌὕἻ ὅὂὖὑὖ Ἳ ὅ Ἳὖ Ὃ.  
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PAT (Pragmatic Artificial Talker) ὂ  Ἰ ὝἽὋὖ ὠὁ ὅὕ Ἳὖ ἰ ; ἱ  

ὑὕ ὀ ὌὕὊ Ἵὕ (Walter Lawrence) 1953-ἱ  ἯὋὖ Ἳ ὅ ὂ ὅ ὀ. ὅὕ ἱὠὁὉὕἻ 

ἱὠὁ Ἳ ὅ ὀ Ὀὖ ὄ  Ἰ ὝἽὋὖ Ἰ ἻὖἻὠὍ ὝἻὕ Ἳὖ Ὃ. ἳ Ὅὗ  

ὋὖὠἻ ὅ -ἰἻὟὑὕ ἱὠὊ ἽὌὕἻὟὑὕ (buzz or noise) ἱ . ὃἻὊ Ὁ Ἳ ὁὕ  

ὠὌ  (moving glass slide)  Ἰ ὝἽὋὖ ὃὖἻ Ὕὑ ἻὠὍ (formant frequencies), Ὂ , 

ἯὠὌ , Ἧ ὅὠὀ Ἧὂὖ Ὕὑ (fundamental frequency),  ἱὠὊ Ἵ ἯὠὌ  (noise 

amplitude) ἱὑ ὠὋ Ἳ ὅ ὂ ἰ  ἻὕὌ ὝἽὉ ὅὕ ἻὍὕἻ ὑ ὁ ἽὖὉ 

ἯὠὈ Ὕὅὕ ἻὠὍ Ὀὕ Ὃ ὅὉ ὅ ὂὖὄ.  ὄὕ Ἦὅ  (Kunnar Fant) 1950-ἱ  

ὂ  Ἰ  Ἰ ὝἽὋὖ ὠὁὅὕ Ἳὖ (cascade  formant synthesizer) Ἱ  1 (OVE I) 

(OVE- Orator Verbis Elecris) ἯὋὖ Ἳ ὅ ὂὖὄὕ; ἱ  Ἰ Ἳὖ ἱὠὁ Ἳ ὅ ὀ Ἰ ὝἽὋὖ 

Ἰ ἻὖἻὠὍ ὝἻὕ ὀ. 1962-ἱ  Ἦὅὕ  Ὀὕ Ὗὀὕὄὖ (Fant and Martony) 

ὟὈ ὅ ὂ ὅ ὀ Ἱ  2 (OVE II) ὠὁ ὅὕ ἻὖὠὉ ἯὋὖ Ἳ ὅ ὂὖὄὕ; ἱ  

ἳὉὖὝὊὕ Ἳ, ὝἻὕ Ἳ, ὂὠὀὝὈ ὝὉὕ Ἳ ἱὑ Ὃὖ  Ὗὅ ὐ Ἳὀ ὂ 

ὝἽὉ ὅὕ ὠὀ Ὀὕὂὖὕὖ ὅ ὂ ὂὄὖ ὅ ὂὖἻὠὍ ὝἻὕ Ἳὖ Ὃ.  Ὂ , ἳὉὖ  

ἱὠὊ Ἵ, ἳὊὕ  ἱὠὊ Ἵ ἵ ὅὄ Ἵὕ ὂὖὉὈὕὄ ὀ Ἳ  ἰ . 

ὅὕ Ὀ  Ἱ  (PAT and OVE) ἱὑ ὠὋ ἰ ὂ ὅὖ ὄ Ἶὕ  Ὗὔὕ  (John 

Holmes) 1972-ἱ  ἱὠὁ  Ἰ ὝἽὋὖ ὠὁ ὅὕ ἻὖὠὉ (paralle formant synthesizer) 

ἯὋὖ Ἳ ὅ ὂὖὄὕ. 1978-ἱ  ὕὖ Ἵ Ἳὕ ὄὕ (Richard Gagnon) Ὀ ὑὕὄ Ὗὑὕ Ὂὕ 

Ἧ ὅὠὀὉὖὌὕὄ ὠὀ -ἵ ὀὕ Ἰ ὠὋὠὉ (Votrax-based Type-n-Talak system) 

ἯὋὖ Ἳ ὅ ὂὖὄὕ. 1982-ἱ  ὕὗ ἵὌ Ὂὕὄὖ (Street Electronics) ἵὂὖὝὊὕ Ὀ  

Ἰ Ὁὖ ὠὈ ὠὁ ὅὕ ἻὖὠὉ (Echo low-cost diaphone synthesizer) ἯὋὖ Ἳ ὅ ὂὖὄὕ. 

ὂ ἻὕὌ Ὗὅ  ὠὁ ὅὕ Ἳ Ὕὂὕὐὖ ὅ Ἳ ὈὖἻ Ἵὖ ἻὌὕὄ ὃ ὄὈὕὄ 

ὝὃὋὖ ὠὋἻὠὍ ὑὐὖ ὠὋὑὠὊ ἻὠὍ ἳ Ὅὀ ἻὖὉ. Ἰ Ὃὖὠὁ ὅὕ Ἳ Ὗὅ  

ὠὁ ὅὕ Ἳ, ὔὖ ὀ Ὀὕ ὟἻὕ ὈὕὂὖὕὖἻ (HMM models) Ἧ ὅὠὀὉὖὌὕὄ 

ὠὁ ὅὕ Ἳ ἵ ὅὄ Ἧ ὠὈὉὖ ὅὉ ὅ ὂ ὅ Ὅ ὂ ἻὕὌ ὝὃὋὖ ὠὋἻ 

ἰ . 

3.5.7.5.   Ὗὅ  ὠὁ ὅὕἻ Ἧ ὠὋἻ  

 Ὗὅ  Ὀὄὖὂὑὖὄ Ἰ ὑ ὝἻὕ ὑ Ἳ ἻὠὍ ὅὕὖὈὕὋὖ ὝἻὕ 

ἱὉ ὠἻὉὕὄ ὠὋὉὕ . Ὗὅ  ὠὁ ὅὕ Ἳ ὝἽ ὠἻὉὕἻ, Ὃὖ ὅὕἻ 
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ἻὁὖὄὖὠὉ ὅὉ ὅ ὂὖ Ὗὅ ὠἽ ὠὁ ὅὕ Ἳ ὝἽ  ὝἽὉ ὠὋὉὕ.  

Ὀὄὖὂ Ὗὅ ὠἽ ὅὕὑὖ /ὟὅὕὌ ὝἽ Ἰ  ἳ ὑὕ Ἳ Ἳὗ Ὀ ὀ ὠὁ ὅὕ Ἳ 

ἵ  Ὃ ὅ Ἳὖ Ὃ. ὟὈ Ὀ ὀ ὠὁ ὅὕ Ἳ ἵ ὂ ὅ ὀ ἳὠὊὠὉ/ὅ ὑὠὌ 

Ἧ Ὄ  Ὃὖ ἻὠὍ Ἳὗ Ὀ ὀ ἳ ὑὕ Ἳ Ἰ ὠὋὠὉ ἱὉ Ἳ Ὕὅὕ ὂὈὕὄ 

ὑὖ ὅ ὅ ὀ Ἰ ὉὖὉ Ἳ Ὃὖ ἻὍὖ Ἧ ὑ ἳ ὅ ὂὈὕἻ Ὀὕ ὑὠὂ ὑὖὍ Ἳὖ Ὃ. 

ἳ ὅ ὂὖὉὖ ὝὃὋὖ ὠὋἻὍὖ Ἧ ὅὠὀὉὖ Ὗὅ  ὠὁ ὅὕ Ἳ ὠὂ ὃὕ  

ἻὖὉὈὕὄ ὑὠἻ ὅὕ ἻὍὕἻ ὑὠἻ ὅ ὂὌὕ. 

 1 Ἰ ὅὖὉ ὠὁ ὅὕ Ἳ (Articulatory synthesis)  

 2. Ἰ ὝἽὋὖ ὠὁ ὅὕ Ἳ (Forman snynthesis)  

 3. ἱὠὁ  ὠὁ ὅὕ Ἳ (Concatenative synthesis)  

4. ἵ .ἵ .ἵ . Ἧ ὅὠὀὉὖὌὕὄ ὠὁ ὅὕ Ἳ (HMM based synthesis)  

3.5.7.5.1. Ἰ ὅὖὉ Ἵὕ ὠὁ ὅὕ Ἳ 

 Ὗὅ  ὐὕὉὖ ὈὕὂὖὕὖὠὉ ὅὉ ὅ ὂὖ Ὗὅ  Ἰ ἻὠὍ ἳ ὅ ὂὖὝἽ ὑ  

Ἰ ὅὖὉ Ἵὕ ὠὁ ὅὕ Ἳ (articulatory synthesis) ἰ ; ἱ  ὟὃὊ ὉὕἻὟὑὕ 

ὈὠὋ ἻὈὕἻὟὑὕ Ὗὅ  Ἰ ὅὖἻὍὖ ἱὉ Ἳ ὠὂ ἴ ὑὖ Ἳὖ Ὃ. Ὗὅ ὐὕὉὖ 

ὑ ὑ ὠὂ ὅὌ ὑὐὖἻὍὖ Ἳ ὅ ὂ ἱὉ ; ἱ  ὃὕ , ὂὕὠὀ, ἳὂ Ἳ Ὗὅὕ Ὃ Ὗὅ  

Ἰ ὅὖἻὍὖ ἱ ὠὅ Ὀὕ ὑὠὂ ἳ ὅ . Ὗὅ ὐὕὉὖ ἳ ὅ ὂ ὑὐὖ Ἳὕ Ὃὖ 

Ἱ ὀ ὠὂ Ἶὖ ὀὌὕἻ ὟὅὕὌ ὝἽ ὑὂὕ/ὅὕὑὖ ὅὂὕ Ὗὅ  ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ. 

Ἰ ὅὖὉ Ἵὕ ὠὁ ὅὕἻ ὂὖ ἱὠὁ  Ἰ  ὑὖὠὍ Ἳ ἱὉ ὠἻὉὕἻ ὑ Ἳὖ Ὃ. 

Ὂ ὑὠὍἽὕ Ὄ  ὅ Ἳ, Ὗὅ ὐὕ Ὀ  Ὂ ὑὠὍ Ὀὀ Ἳ 

ἱὑ Ὃὖ ἻὖὠὀὟὉὍ ἴὀὕ ὀ, ὠὁ  Ὂ ὑὠὍἽὕ Ἰ ὠὋὉὖ ὅ ἻὍὖ 

Ὀ   ὐὕ Ὀ   ὠὍἻ  (sinus cavities) ἱὑ ὀ  ἱὠὂ  ἽὕὖὉὕἻ 

ὠἻὉὕὍ ἱὉ .   

 Ἰ ὅὖὉ Ἵὕ ἳ ὑὕ Ἳ ὅὀ ὂὖ Ἳὕ Ὅ Ὗὅὕ  ἱ  ὈὂὖὕὖἻὠὍ 

ἱὠὁ Ἳὖ Ὃ. Ἰ ὅὖὉ  ὈὕὂὖὕὖὉὖ Ὗὅ  ὐ  ὅὌ ἽὖὋὖὉ ὅ ὂὖἻὍὕἻ 

ὅ Ἳ ὅ Ὅ Ὀ  Ὕὂὕὀ ὠὀὉ  Ὕὑ  ὅ ὂὖἻ (cross-sectional areas) 

Ὗὅ  ὐὕ  ἽὖὋ  ὅ ἻὠὍ ἳ ὅ ὂ ὝἽ ὑὂ  ἯὍ ἻὍὕἻ 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ.  Ἰ ὉὖὉ ἻὑὖὉ ὈὕὂὖὕὖὉὖ Ἰ Ὕὑὕ Ἳὗὀὕὄ ὅὊ Ἳ  
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Ὀὖ ἽὕὊ ἯὄὌὕ Ἳὀ  ὠὌὄὕ  (electrical analog transmission line) 

ὟὂὕὊὕὉὈὕ Ἳ ὅ Ὅ.  

 ἻὗὟὐ ὂὊ ὅ Ὅ Ἰ ὅὖὉ Ἵὕ Ὀὕὂὖὕὖ Ὗὅ  ἳ ὅ ὂὖὉὖ ἻὖὉὈὕὄ ἻὠὍ 

ἳ ὅ ὂ ὝἽ Ἳὖ Ὃ; ἱ  ὂὄ  ἵ ὠὌἻὠὍ ὠὋὟὉ Ὂ ὑὠὍὉὖ ὑὕὉὖ  

ἱὀὈὕἻ ὝἻὕ ὀ Ἰ ὉὖὉ Ἳ ὐὕὉὖ Ὕὑ  ὅὊ ὅὖ Ὗὑ ὅὕ ὠὀ 

ὅὖὊὂὖὅ  ὅὊ  ὝἽὉ ὅὕ  Ἳὁὖ  Ἧὂ ἻὖὉ Ὗὃὕ ἻὈὕ.  

 

 Ὄ ἯὍ       ὠὁ ὅὕἻ  Ὗὅ  

  

     

    Ἰ ὅὖἻὍὖ  ἱ ὅὖὀ  

Ἰ ὉὖὉ Ἳ Ὀὕὂὖὕὖ 

Ἰ ὅὖὉ  Ὀὕὂὖὕὖ 

 

Ὗὅ ὐὕὉὖ ἾὖὉὕὈ ὀὕὖ ὅὊ  (geomenteric area) Ἰ ὠὅ ὅ ὋὖὉ ὃὈ  

ὕὖ ὝἻὕ Ὅ ἻὖὉὈὕ Ὀ  Ἧ  Ὗὅ  ἳ ὑὕ Ἳ ὂὖ ἻὖὉ 

ἻὕὊὁὖὉὕ.  Ὗὅ  ἳ ὑὕ Ἳ ὂὖ Ἰ ὉὖὉ Ἳ ὟἻὕ ὅὕ Ἧ ὅὠὀὉὖ ἽὗὊ Ὃ Ὀ  

ἻὕὌ Ὀὕ ὅὕ ὠὀὉ Ὕὑ  ὅὊ Ἳ Ὀὄὖὂ Ὗὅ  ὐὕὠὉ Ἰ  Ἰ Ὁ Ἳ 

ὐὕὉὕἻ (acoustic tube) ὈὕὂὖὕὖὉὕ Ἳ ὝἽ Ὁ ἱὉ . Ὗὑ ὅ ὀ ὝὈὕὐὖ Ἰ ἻὠὍ ἳ ὅ ὂὖ 

ὝἽ Ὁ Ἧ  ἻὖὍ Ἵὖ Ὄ ὠὂ (excitation source) Ἰ ὅ ἻὖὋ. Ἰ  ἱὀ Ἳ  

Ὃὖ ὅὖὀ ὅ ὑὖ ὀὕ Ὕὑ  ὅὊ Ἳ Ὗὅ ὐὕ ἵ ὠὌ ὟἻὕ  Ὀὗ Ἰ  

Ἵ Ὄὠὀ ἯὠὈ ὠὅ  (grid structure) Ἰ Ὃὖ ὟὈ  Ἰ ὋὕἻ ὠὑ ὅὂὕ Ἳὁὖ Ἳ ὅ Ἳὖ Ὃ. 

ἱ ὂ Ἵ Ὄὠὀ ὟἻὕ Ἳ (grid lines) Ἰ ὅὖἻὍὖ ἱ ὅὖὀ Ἧ ὅὠὀὉὖ 

Ὗὑ ὅ Ἳὖ Ὃ (ἯὠὑἻ  ὝὈ ὝὈ Ὕὀ ὈὕὂὖὕὖὉὖ (Mermelstein s model) 

ὃὖ ὑ ὅ Ἳὖ Ὃ). ὝὈὕ ὂ 60 ὅ ὂὖἻ, Ὗὅ ὐὕ 59 ὅ ὂὖἻ Ὀ  ὃὈ  

ὈὕὂὖὕὖὉὖ ὅὉ ὅ ὂ ὅ Ὂ ὑὠὍὉὖ ὝὑὍὖὟὉ  ὑὐὖ  Ἰ  ὅ ὂὖ (ὃὖὠὌὉὕὄ 

ὃὗὍ Ὀ  ὅὊ ) ὃὈ  ὈὕὂὖὕὖὉὖ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ.   Ἧ ὑ ὑ Ὂ  (sagittal 

distance) ὅὖ ὑὉ-ὟὈ ὑὉ Ὀ  ὑὉ-Ἳὗ ὑὉ ὝὑὍὖἵ ὠὌ ὟἻὕ Ἳ  

ἱὠὀὟὉ Ὅ Ἵ Ὄὠὀ ὟἻὕ  ὅ ὂὖὉὕἻ ὑὠὊὉὠὋ ὑὖὍ Ἳ ὝἽ Ὁ ὅ Ἳὖ Ὃ.   
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 Ὗὅ ὐὕὉὖ ὠὈὉ ὟἻὕ ὅ Ἳ ὂὖ Ὅ Ἵ Ὄὠὀ ὟἻὕ ἻὍὖ ὠὈὉ  

ὍὖἻὠὍ ἱὠὁ ὅὂὕ ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ.  ὠὈὉ  ὟἻὕ  ὃὗὍ Ὗὅ ὐὕὉὖ 

ὃὗὍ ὂὖ ἽὈὈὕὄὂὕἻ Ἳ ὂ ὅ Ἳὖ Ὃ. Ἧ ὑ ὑ Ὂ  ἱ ὂὖὉὖ Ἧ ὅὑὕὂ 

ὂὖὊ ἻὍὕ (empiric formulas) Ὕὑ  ὅὊ ἻὍὕἻ Ὀὕ Ὃ ὅ Ἳὖ Ὃ. Ὗὅ  

ἳ ὅ ὂὖὉὖ Ἰ ὉὖὉ Ἳ ὟἻὕ ὅὕ Ἧ ὅὠὀὉὖ ὃὕ ὂὊ ὅὀ Ὗὅ ὐ 

Ὕὑ  ὅὊ ὅὖ  Ἰ ὝἽὋὖ ὃὖἻ Ὕὑ ἻὠὍ Ἳὁὖ Ἳ ἱὉ . ὂὊ ὅ ὀ 

Ὗὅ ὐ Ἰ ὉὖὉ ἻὑὖὉ Ὀὕ Ὃ ὝἽὉ ὅὕ ὠὀ Ἳὁὖ ὅὂὖ  Ἰ ὝἽὋὖ 

ὃὖἻ Ὕὑ ἻὠὍ ἰ Ἳ ἻὍὕἻ ὅὖὕὖ ὅ ἵὍὖ. Ὗὅ ὐ Ὕὑ  ὅὊ  

Ὗὅ  ὋὖἻὠὍ ὅ ὋὖὉ Ἰ ὉὖὉ ἻὑὖὉ ὂἻὑ ἻὠὍ (Ἰ ὝἽὋὖ ὃὖἻ Ὕὑ ἻὠὍ) 

ὂ Ἳὖ Ὃ. ἱ ὂὖὉὕἻ ὃὕ Ἧὠὂ  Ἳ ὅὕ Ἳ ὀ Ὁ ὅ ὅὕὖὈὕὁ ὑὕὖὠἽὉ Ὄὕὂ 

ἳ ὂὈὈὕ Ἳ Ἵὖ ἻὌὕἻ (multi dimensional nonlinear optimization problem) Ἳ Ἳὖ ὟὋὕ 

Ὀ  ἳ ὂὈ Ἰ  Ὕὑ ὀὕὊὕἻ (optimum articulatory vector) Ἳὁὖ Ἳὖ ὟὋὕ.  

 Ὀὄὖὂ Ὗὅ  Ἰ ἻὠὈ ὅὖ Ἰ ὉὖὉ Ἳ Ὀὕὂὖὕὖ ὅὌ ὠὁὈὕὂὖὕὖἻὠὍ 

ὝἻὕ Ὅ.  Ὗὅ ὐ Ὀ  ὐ ὈὕὂὖὕὖἻ (vocal tract and nasal tract 

models) ἱ ὂ ὐ ἻὍὖ ἹὠἽ ὅὊὑὠὌ ὅὕὑὖ Ἳὖ Ὃ. ἻὖὍ Ὃ Ὄ Ὀὕὂὖὕὖ 

Ὗὅ ὐ  Ὂ  ἻὖὍ Ὃ ἯὠὌὑ ἻὠὍ (voice excitation waveforms) 

ἳ ὑὕ Ἳὖ Ὃ. ἳὊὝἽὕ Ἳ Ὀ  Ἧὠὀ Ὕὅὕ Ἳ ὕὖὉ ἱ ἻὍὖ ἻὖὍ Ὕὂ 

Ἳὕ ὝὋὕ  ἹὠἽ Ὄ ὂὕ ἳ ὑὕ Ἳ ὅ ἻὖὋ . ὅὊὑ Ὀὕὂὖὕὖ (radiation model) 

ἳὂ ἻὍὖ  ὑὕὊ ἻὍὖ  ὅὊ  Ἰ ὉὖὉ Ἳ Ἵ ὂὖὠὉ ὅὕὑὖ Ἳὖ Ὃ. 

Ὗὅ ὐ, ἵ  ἳ ὠὐἻ ὀ Ὁ   ὐ , Ὂ ὑὠὍ ὂὠὀ, ὠὁ  

Ὂ ὑὠὍ ὐ , ἻὖὍ ὂ Ὄ ,  Ὀ   ἻὖὍὂ  ἱὠὊ Ἵ Ὄ  ἱὑ ὠὋ ἳ ὅ  

Ὗὅ  Ἰ ὠὋὉὖ Ἳὀ ὂ-ὟἻὕ  Ὀὕὂὖὕὖ (transmission-line circuit model) 

ἳ ὑὕ Ἳ ὅ ἻὖὋ. Ἰ Ὕὑὕ Ὗὅ  ὐ  ὠὁ  Ἰ ἻὠὈ ὅὖ Ἰ ὉὖὉ Ἳ Ὀὕὂὖὕὖ 

ἰὉ ὅ ἻὖὋ. 

 Ἰ  ὃὠὀ ὠὋ Ἰ  ὠὁ ὅὕἻὖ (practical articulatory synthesizer) 

Ὗὅὕ ὐ, ἵ  ἳ ὠὐἻ ὀ Ὁ  ὐ , Ὂ ὑὠὍ ὂὠὀἻ, ὠὁ  

Ὂ ὑὠὍ Ἰ ὠὋ, ἻὖὍ Ὃ Ὄ , ἻὖὍ ὂ ἹὠἽ Ὄ  ἱὑ ὠὋ ἳ ὅ . 

Ὗὅ  Ἰ ὠὋὉὖ Ἰ ὉὖὉ Ἳ ἽὈ ὅὕ Ἳ ὅὕὖὠὊ Ἳ ὅ ὀ Ἰ  

ὠὁ ὅὕ Ἳὖ Ὗὑ  ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ.  ἻὕὌ Ὄ Ἧ ὠὋ (time-domain 
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approach) Ὗὅ  Ἰ ὠὋὉὖ ἱὉ Ἳ ὅ ἻὠὍ ὅὕὑὖ Ἳ 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. Ὗὅ  ὐ  Ὕὑ  ὅὊ  Ἧ Ὄ  Ἰ  ἯὍὠἻἻ 

(articulatory parameters), Ὗὃ ὟἻὕ Ἧ Ὄ  ἰ  ὀὕ  ὝἽὉ ὅὕ ὠὀ (arc tan function) 

ὅὉ ὅ ὂὖ ἱ  Ἧ ὂ ὂ Ἵ ὀ Ἳ  ἱὠὀὉὖ ὝἽ Ἳ ὅ Ἳὖ Ὃ. ὠὋὉὕἻ 

ὂὖ ὀὈὖὀ ὅ ὀ Ἰ  ἳ ὑὕ ἻὖἻ ἳὊὝἽὕ Ἳ Ὀ  Ἧὠὀ Ὕὅὕ ἻὍὖ ἵ Ὄὕ 

ἱὉ ὅὕὄ ὟὂὠὑὉὕὄ ὑὖὠὍ ἻὠὍ Ὀὗ ὑὕ Ἳ ὝἽ Ὁ  ἳ ὠὈὉὕὄ Ὗὅ  

ἳ ὑὕ Ἳ ὂὖ ὃὖἻ  ὝὅὥὂὖἻ ὝἽὉ ὅὕ ἻὠὍ Ἰ  ὑὖὂ ὂὖ ἱὠὁ  Ἰ  

Ὀὕ Ὃ ἻὠὍ Ὄ  ὐὕ ἴὀὕ ὀ ὠὂ Ὀὕὂὖὕὖ ὅ ὂ ἱὉ .    

3.5.7.5.2  Ἰ ὝἽὋὖ  ὠὁ ὅὕ Ἳ 

 Ἰ ὝἽὋὖ ὠὁ ὅὕ Ἳ (formant synthesis) Ἱ ὀὟὃὊ ὂὖ Ὀὄὖὂ Ὗὅ  

ὈὕὂὖὕὖἻὠὍ ὅὉ ὅ ὑὂὖ ὠὌ.  ὈὕὋὕἻ Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖἻὠὍ ὅὉ ὅ ὂὖ ὝὑὍὖ  

ὠὁ ὅὕ Ἳ ὝἽ Ὁ ὅ ὀ Ὗὅ  (output synthesized speech) ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ.  

Ἧ ὅὠὀ ὃὖἻ Ὕὑ, Ὂ ὅ ὂ (voicing), ἱὠὊ Ἵ ὃὖὠὌἻ (noise levesl) Ὗὅὕ Ὃ 

ἯὍὠἻἻ ὝἽὉ ὠἻ ὟὅἽὖ ἯὠὌὑ ὠὑ ἳ ὑὕ  ὅ  ἻὕὌ Ἧ ὅὠὀὉὖ 

Ὀὕ Ὃ ὅ Ἳὖ Ὃ. ἱ ὂ Ἧ ὠὋ ἽὖὌὟὑὠὍἻὍὖ ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ἳ ὑὕ Ἳ 

(rule-based synthesis) ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ; ἱ ὅὖ  ἽὖὌ ὅὌ Ἰ Ὃὖὠὁ  

Ἰ ὠὋἻ Ἰ ὠὋὉὖ ἽὖὌ ὅ ὂὖἻ  ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ 

ἳ ἻὠὍ/ὅ ὂὖἻὠὍ ὅὉ ὅ Ἳὖ Ὃὄ ἵ  ὑὕὂὖ Ἳὖ Ὃὄ,   

 Ἰ ὝἽὋὖ ἳ ὑὕ Ἳ Ὕὂὕὐὖ ὅ Ἧ ὅὠὀὉὖὌὕὄ ὅὌ Ἰ ὠὋἻ 

Ἳὗ ὑ ὅὀ ὂὖ Ἳὕ Ὅ  Ὗὅὕ ὝἽὉ ὠἻὉὕὄ, ὊὟὅὕ  ἹὠἽ Ὗὅ  Ὀ  

ὝὑὍὖ ὠὀ ἳ ὑὕ Ἳὖ Ὃ; ἱ ὅὖ  ἯὂὖἻ ἱὉ ὠἻ ὂ ὠὈ Ὗὅ  

ὠὁ ὅὕ Ἳ Ἰ ὠὋὉὖ (speech synthesis system) ἱὌ  Ἧ Ὄ; Ἰ ὝἽὋὖ 

Ἰ ὠὋἻ (formant synthesis systems) Ἰ Ὃὖὠὁ  Ἰ ὠὋἻὠὍὑὖὀ 

(concatenative systems) ἽὖὌ Ἧ Ὄ ἻὠὍ ὝἻὕ Ὅὄ.   

 Ἰ ὝἽὋὖ ὠὁ ὅὕ Ἳ ὝἽ Ὁ ὅ ὀ Ὗὅ  ὈὖἻ ἯὂὖἻ ὟὑἻ ὂὖ 

Ἰ Ὃὖὠὁ  Ἰ ὠὋἻὠὍ Ἵὖὠὂ  Ἰ ὉὖὉ Ἳ ὂ Ὀὕ Ὃ ὠὂ ὑὖὌ ὑὂὕ 

ὃ ὅἻὈὕὄ ἯὍὑὖ ὕὖὉ Ὁ . ἱὊ ὀὕὑ Ἰ ὝἽὋὖ ὠὁ ὅὕ ἻὖἻ 

Ἰ Ὃὖὠὁ  Ἰ ὠὋἻὠὍὑὖὀ Ὕὅ ὅὕ ὠὈ ὠὋ ὂ ὑὐὖὉὠὈ ὑὠὊ Ἳ 

ὝἻὕ ὀ; ἶὝὄ Ὃὕ Ἧὠὑ Ὗὅ  ὈὕὂὖὕὖἻὍὖ ὂὊ Ἧ ὂὍ ὠὂ ὝἻὕ Ἳὑὖ ὠὌ. 
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ὃὖὠὄὑἻ ἱὀ , ἰ  ἰ Ὃ  Ὕὅ ὅὕ ὠὈ ἯὕὖὂὕἻ ἱ ἻὖὋ ἳ ὅ  Ἳὁὖ  

ὐ ἻὍὖ (embedded computing situations) Ἧὑ ὠὋ ὅὉ ὅ ὂ ἱὉ . ἱ ὂὖὉὕἻ 

Ἰ ὝἽὋὖ Ἧ ὅὠὀ Ἰ ὠὋἻ ὝὑὍὖ  Ὗὅ Ἵὖ ἵ Ὄὕ Ὗὃὕ Ἳ ὀ 

 Ἳ ὅὕ ὝἻὕ ὅὂ ἻὕὊὁὈὕἻ ὟἻ ὑὖἻὠὍ ἻὠὍ  

Ὀ Ὀ ὌὕὈ ὅὌὑὠἻ ἳὁ ἽὖἻὠὍ Ὗὅ Ἵὖ Ὂ ἻὠὍ  ὝὑὍὖ ὅ  Ὀὗ  

Ἧ Ὄ  ἱὠἽὟὉὕ ὀ ὂὖ ἯὂὖἻ ὑὠἻἻ ὝὑὍὖ ὀὕἻ ἱ ἻὑὖὉ.  

 

 

  
Ὗὅ  Ὄ  

ἹὠἽ ἳ ὑὕἻὖ 

ἱὠὁὉὕἻ/Ὕὂὕὀ Ἵὖ

ὉὕἻ ἳ Ὅ Ἰ Ἳὖ 

Ἳὂὖ  

ὅ Ἳ  

Ὗὅ  

+ 

3.5.7.5.3 Ἰ Ὃὖὠὁ  ὠὁ ὅὕ Ἳ 

 Ἰ Ὃὖὠὁ  Ὗὅ  ὠὁ ὅὕ Ἳ (concatenative synthesis) ἱὉ ὅὕὄ 

Ὗὅ Ἵὖ  ἰ Ἳ ὅ ὀ Ὗὑ ὅ ὀ ὃὗὍ Ὅ ἶ ἻὄὟὑ ὅὂὖ ὝἽ Ὁ ὅ ὀ Ὗὅ  

ἯὌ ἻὠὍ ὅὉ ὅ  ὝἽὉ ὅὕὀὕ. Ἰ Ὃὖὠὁ  ἳ ὑὕ Ἳ ὂὖ 

ὅὂὖ ὝἽ Ὁ ὅ ὀ Ὗὅ Ἵὖ ὂὊ ὂὍ ὂὖ  ἳ Ὅ Ὗὅ  Ἳ  

Ἰ Ὃὖὠὁ Ἳὅ . Ἰ Ὃὖὠὁ  Ὗὅ  ὠὁ ὅὕ Ἳ ὅ Ἳ Ὄ  ὅὌ 

Ὕὑ ὋὖἻὊὈὕὄ Ἰ ὠὋἻ ἳ ὑὕ Ἳ ὅ Ὅὄ. ἱ ὅὖ  Ἰ Ὃὖὠὁ ὅὕ Ἳ ὂὖ 

ὅὌ Ἵὖ Ἳ ἳ Ὅὄ. ἯὂὖἻ ἯὍ  ἱὉ ὠἻ ὂ ὠὈὉὕὄ Ἰ ἻὠὍ ἳ ὑὕ ἻὟὑ  

ἯὠὑἻ  Ἳὑὄ ὂὖ ὝἻὕ Ὅ ὅὀὟὑ . ἽὖὌ ἽὖἻ Ἳ ἻὗὟὐ ὅ Ὁ ὀ ὅ Ὅὄ.   

1. ἳ ὑὕ Ἳ ὅ ὀ Ὗὅ Ἵὖ ἱὠὁ Ἳ ὅ  ἱὀ ἻὍὖ Ὕὂὕὀ Ἵὖ ἱ ὌὕὠὈ. 

2. Ὃὖ ὅὕἻ ἯὠἽἻ, ὝἽὕ Ἳ Ὗὅὕ Ὃ ὃὗ ὀ Ἰ Ὃὖὠὁ  ἯὌ Ἳ  

ὅὉ ὅ ὂ ὅ Ὗὅὕ ὃὖὠὄὑἻ Ὗὂὠὑ Ὕὅ ὅὕ ὠὈ ἯὂὖἻὈὕ. 

3. ὂὊὠὑ ὟἽἻὕὖ ὅὂ ἯὠὀὉὕὍ ὅ ὑὂ  Ὕὅ ὅὕ ὠὈ ἻὕὌ 

ἯὂὖἻὈὕἻ Ὗὂὠὑ ὅ . 

4. ὝὑὍὖ  Ὗὅ  Ὗὂ Ὕὂ Ἳ ὅ ὀ ὂὊ Ἧ ὂὍ ὠὂ ἯὂὖἻὈὕἻ Ἵὕ  

ἯὠὈ .   
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ὟἻὕ ὅὕ Ἧ ὅὠὀὉὖ ἵ Ὄὕ Ἵὕ ὂὖὉὈὕὄ Ὀὕ ὝὋὕ Ἳ ἳ ὅ ὂ ὅὀὟὑ ; 

ἱ ὅὖ  ὂὊ ὂὖ ὈὕὂὖὕὖἻὍὖ ἵ ὁὖ ὠἻἻ  ἱὠὀὉὖ Ἵ ὠἻἻ 

ὝἽ ὝἻὕ ὍὟὑ . Ἰ Ὃὖὠὁ Ἳ ὅὀὟὑ Ὁ Ὗὅ  ἯὌ Ἳ  ὅὂὖ ὝἽ Ὁ ὅ ὀ 

Ἰ Ὁὖ Ὗὑ ὅ ὀ ἱὀ ἻὍὖ  ὅὖὕὖ Ὕὂ Ἳ ὅ ὑὂὕ Ἰ ὠὉ  ὅὂὖ ὝἽ  Ὗὅὕ 

ἵ Ὗὅὕ ἱὠἽὠὈ Ἰ Ὗὅὕ ἱ Ἳ ἱὉὌὕὂὂὕ Ὗὑ ὅ ὀ ὝἽὕ Ἳ Ὗὑ ὅ ὀ 

ἱὠἽὈἻὠὍ ὝἻὕ ὅὂὕ  Ἰ Ὃὖὠὁ  ἱὀ ἻὍὖ Ὕὂὕὀ Ἵὖ ἱ ὠὈ 

ἶ ὅ Ἳὖ Ὃ. ἱὉ ὅὕὄ Ἰ ὠὉ  Ὕὅ ὑὂ ἻὕἻ ἱὠὁ Ἳ ὅ  ἱὀ Ἳ  

ἯἻ Ὃ ὅὀὟὑ ; ἱὠὁ Ἳ ὅ  ἱὊ  Ὗὅ  ἯὌ ἻὍὖ ἱὠἽὠὈὠὉ 

ἽὈ ὅ ὂὖ ἱὠὂ  ὝἽ ὉὑὖὉ.   

 ἱ ὂ ὝἽὉ ὅὕ  ὃὕ Ὗὂὠὑ ὅ  ἻὠὍ ἳ ὑὕ ὑὂ ἻὕἻ 

Ἰ ὅὂὖ ὝἽ Ὁ ὅ ὀ ὂὊ Ἧ ὂὍ ὂὖ  Ὗὅ Ἵὖ ἻὠὍ  Ὕὂὕὖ Ὕὂ 

Ἰ ὟὋὕ Ἰ  ἱὠὁ Ἳὖ Ὃ ἻὕὊὁ ὂὕ ὅὖ ὑ  ὅὀ ὂὖ Ἳὕ ὀ ὅ Ὅ 

Ἰ Ὃὖὠὁ  ἳ ὑὕ Ἳ Ὕὑ  Ἰ  ὠὁ ὅὕ Ἳ (cut and paste synthesis) 

ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ. ἱ ὂ ὝἽὉ ὅὕ  ὃὕ Ὗὂὠὑ ὅ  ἻὠὍ 

ἳ ὑὕ ὑὂ ἻὕἻ Ἰ ὅὂὖ ὝἽ Ὁ ὅ ὀ ὂὊ Ἧ ὂὍ ὂὖ  Ὗὅ Ἵὖ 

ἻὠὍ  Ὕὂὕὖ Ὕὂ Ἰ ὟὋὕ Ἰ  ἱὠὁ ἻὖὟὋὕ.  

 

 

  

 

 

 

#-t1 

u-#3 
t-u3 #-t3 

#-t2 t-u2 
u-#2 

t-u1 u-#1 

# 
# 

Ἰ ὅὂὖ ὝἽ ὑὂ  Ὕὅὕ ὑὕὄ Ὗὂ  Ἰ Ὁ Ἳ  Ἰ Ὁὖ ὠὈἻ (diphones) ἰ ; 

ἶὝὄ Ὃὕ ἯὠὑἻ  Ὗὅὕ Ὀὕὄ ὝὃἻὖ Ὕὅ ὑὂ  Ὗὑ  ὃὖὠὄὑἻ 

ὟὂὠὑἻὠὍ Ὗὅὕ Ὀὕὄ ἯὍ  ὠὑ ὅὂ  Ὗὑ   Ἳὖ ἳ Ὅὄ. ὅὌ 
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ἻὕὊὁ ἻὍὕ ἯὠἽἻ Ἧ Ὄ  ὝἽὕ Ἳ Ὗὅὕ Ὃ ὃὗ ὀ ἯὌ ἻὠὍ ὅὉ ὅ ὑ 

Ἵὕ ὂὖὉὈὖ Ὄὕὂ Ὀ  ὃὠὀ ὠὋ ὅ ὂ ἱὉὌὕὂ ἰ . Ἰ Ὃὖὠὁ ἻὍὖ 

Ἰ Ὁὖ ὠὈἻὠὍ (diaphones) ὅὉ ὅ ὑ Ἰ ἻὠὍ ὠἻὉὕὍ ὃ Ὄ Ἵὕ ὂὖὉ ἻὠὍ 

ὂ Ἳὖ Ὃ; ἶὝὄ Ὃὕ Ἰ Ὁὖ ὠὈἻ Ἰ  Ἰ Ὁὄὖ  Ὀ ὝὋὕ Ἰ Ὁ  

Ὀὕ ὑὠὂ  Ὀ  ὂ  Ἰ Ὁὄὖ ὅὖ ὅ ὂὖὠὉ ἱὊ ὀὕ Ἰ Ὁὄὖ  

ὅ ὂὖὠὉ  ὝἻὕ Ἳὖ Ὃ. ἱὂ  ὑὖὠὍὑὕἻ Ἰ Ὃὖὠὁ  ἱὀ  Ἰ Ὕὑὕ 

Ἰ Ὁὄὖ ὠὈὉ ὂὖ ἱὀ Ἳὕὁ ὅ  Ὀ  ἱ  Ἰ Ὁὄὖ ὃὖὠὌὉὕὄ ἱὀὈὕἻ 

ἱ ὅὂ ἻὕὊὁὈὕἻ ἵ ὠὌἻὍὖ ἶ ὅ  Ὗὑ ὅὕ  ἯὍ  ὠὋὑὠὂ ἵὂὖ ὅὕ Ἳ 

ἱὉ .  Ἰ  ὂὊ Ἧ ὂὍ ὂὖ Ὗὑ ὅ ὀ Ἰ Ὁ ἻὍὖ ἵ ὁὖ ὠἻ Ἳὖ ὀ ὂ ὀ 40-

ἱ  50-  ἱ ὠἻὉὖ Ὕὅὕ ὂ Ὅ Ἰ Ὁὖ ὠὈἻὍὖ ἵ ὁὖ ὠἻ ἱὉ ὅὕἻ 

1500-ἱ  2000 ὑὠὊ  ἱ ; ἱ ὅὖ  ἱ ὂ ἯὍ  ὂὊ Ἧ ὂὍ ὠὂ 

ὝἻὕ ὀ ὠὁ ὅὕ Ἳὖ Ὕὅὕ ὑὕἻ ὝἽὉ ὠὋ ὅ ὂ ὂ Ἳὂὕ.  

 Ὕὅὕ ὑὕἻ Ἰ Ἳὖὠὁ ὅὕ Ἳ ὈὖἻ ἱὉ ὠἻὉὕὄ ἳ ὑὕ Ἳ ὅ ὀ Ὗὅ ὠἽ 

ἳ ὑὕ . ἱ ὅὖ  Ὗὅ Ἵὖ ἳ Ὅ ἱὉ ὠἻὉὕὄ Ὗὑ ὅὕ Ἳ  

ἯὠὌὑ ἻὠὍ Ὃὖ ὑὂ Ἳὕὄ ὂὕὄὖὉ ἻὈὕὄ ὅ ἻὍὖ ἱὉ  ἱὠὀὉὖὌὕὄ 

Ὗὑ ὅὕ Ἳ ὝὑὍὖ  ὟἻ Ἳ ὂ Ἳ ὂ Ὀὕ Ὃ ὂὖ ὑὖὠὍ . Ἰ Ὃὖὠὁ ὅὕἻ ὂὖ 

 ἻὖὉ ὠὁ  ὑὠἻἻ ἳ Ὅὄ.  

3.5.7.5.4 ἯὌ  Ὗὂ  ὠὁ ὅὕ Ἳ 

 ἯὌ  Ὗὂ  ὠὁ ὅὕ Ἳ (unit-selection synthesis) ὅὂὖ ὝἽ Ὁ ὅ ὀ 

Ὗὅ Ἵὖ ὝὅὕὖὉ ὂὊ Ἧ ὂὍ ἻὠὍ ὅὉ ὅ Ἳὖ Ὃ.  ὂὊ Ἧ ὂὍ ἳ ὑὕ Ἳ ὂὖ 

Ὗὅὕ Ἰ Ὕὑὕ ὅὂὖ ὝἽ Ὁ ὅ ὀ  ὅὖ ὑ ὑὄὑ Ὃὖ ἽὖὌὑὕἻ Ἧ Ὄ  

ἵ ὌὕὈὕἻ Ὃὖὀ ὅ: ὂὄὖ ὅ ὀ Ἰ Ἳ , Ἰ Ὁὖ ὠὈἻ, ἯὠὊὝὉὕ Ἳ, ἯὠἽἻ, 

ἳ ὅ Ἳ, Ὕὂὕὀ Ἳ, Ὀ  ὑὕ ἻὖὉ Ἳ.  ἱὉ ὅὕἻ ἻὍὕ  ὅ  ἽὖὋ ὅὕἻ 

Ὀὕ Ὃ ὅ ὀ Ἰ  Ὗὅ  ὕὖὑὕ Ὀ ὠὂ ὅὉ ὅ ὂὖ ἯὠὌὑ ὑ, ὃὖὋὈὕὠὌ 

ὃὖὐ ὅὀ/Ἰ ὉὖὉ Ἳ ὑ ὁὠὄ ὅὀ Ὗὅὕ Ὃ Ἳὕ Ἵὖ ἳ ὅ ὂ ἻὠὍ ὅὉ ὅ ὂὖ 

ὅὖ ὄ ἽὖὌ ὠἻὉὕὌὕὄ ὂὖ ὂ Ἳ ὀ Ἰ  Ἳ ὀὕὉ ὅ ὂ ὅ ὀ ὑὕὖὠἽὉὕ Ἳ 

ὠὋ  ὝἽ Ὁ ὅ Ἳὖ Ὃ. Ὗὅ  ὂὊ Ἧ ὂὍ ὂὖ ἯὌ ἻὍὖ ὝἽὕ Ὄὠὀ, ὅ  

Ὀ  Ἧ ὅὠὀ ὃὖἻ Ὕὑ (ἱὠἽὠὈ), ἻὕὌ, ἯὠἽὉὖ ἱ ὅὖὀ, Ἧ ὑ  Ἰ Ἳ  

Ὗὅὕ Ὃ Ἰ ὉὖὉ Ἳ ἯὍὠἻἻὍὖ Ἧ ὅὠὀὉὖ ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ. ὑὐὖ ὠὋὑὠὊ 



167 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

ἱὉ Ἳ ἻὕὌἻ ὀ ὂὖ (runtime) ὑὖ ὅ ὅ ὀ ἱὌ   ὂὊ Ἧ ὂὍ ὂὖ  

Ὗὂ ὠὑ ὃὕ  ἯὌ ἻὍὖ ὃ  Ὕὂὕὀ ἽὖὉὖὠὉ ἳ ὂὖὝἽ ὑὂὕ ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ. 

ἱ ὂ ὝἽὉ ὅὕ ἽὖὋ ὅὕἻ Ὀὂὖ ὝἽ Ὁ ὅ ὀ ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ ὠὅ ὅὉ ὅ ὂὖ 

ὑὐ ἻὈὕἻ Ἵὕὂὖ Ἳὕ ὀ ὅ Ἳὖ Ὃ. 

 ἯὌ  Ὗὂ  ὅὂὖ ὝἽ Ὁ ὅ ὀ Ὗὅ  ἱὌ ἻὝὑ ὁὖὉ/ Ἶὖ ὀ 

ὋὖὠἻ/ἽὈὖ ὠἻ ὅ ὅὕ ὑὖ (digital signal processing) ὠὋ ὂ ἯὍὠὑὟὉ 

ὅὉ ὅ ὑὂ ἻὕὊὁὈὕἻ ἯὂὖἻ ἱὉ ὠἻ ὂ ὠὈὠὉ ὑὐ Ἳὖ Ὃ. 

ἱὌ ἻὝὑ ὁὖὉ ὋὖὠἻ ὅ ὅὕ  Ὕὅ ὅὕ ὠὈ ὅὂὖ ὝἽ Ὁ ὅ ὀ Ὗὅ ὠἽ 

ὠὋ ὂ ἯὍ  ἱὉ ὅὕὄὂὕἻ ὝἽ Ἳὖ Ὃ; ἽὖὌ Ἰ ὠὋἻ ἯὠὌὑ ὠὑ 

Ὗὃ ὂὖὝἽ Ὁ Ἰ Ὃὖὠὁ  ἱὀ ὂὖ ὋὖὠἻ ὅ ὅὕ ὑὖ ὠὋ ὂ ἯὍὠὑὟὉ 

ὅὉ ὅ Ἳὖ Ὃὄ. ὃ  ἯὌ Ὗὂ Ἰ ὠὋἻὍὖ (best unit  selection systems) 

ὝὑὍὖ   ἻὖὉὈὕἻ ὅ ὑ  Ὗὅ  Ἰ ὠὋ Ἰ ὂὖὠἽ ὝἽ Ὁ ὅ ὀ 

ὐ ἻὍὖ Ὕὅ ὅὕ ὠὈ ἳ ὠὈὉὕὄ Ὀὄὖὂ Ὂ ἻὍὖ  Ὗὑ ὅ ὂ 

ἱὉὌὕὂὄὑὕ ἳ Ὅὄ.  ἱ ὅὖ  ἯὂὖἻ ὅ Ὁὕὄ ἱὉ ὠἻ ὂ ὠὈ ἱὉ ὅὕἻ ἯὌ  

Ὗὂ  Ὗὅ  ὂὊ Ἧ ὂὍ ὂὍ ἻὠὍ ὈὖἻ ὝὅὕὖὂὕἻ Ὗὑ Ἳὖ Ὃ; ἽὖὌ 

Ἰ ὠὋἻὍὖ ὟὅἽὖ ὃὗ ὀ ὈὁὖὟὃὊ ἻὠὍ ἳ ὅ ὂ ὝἽ  ἻὖἻὕὠὅ 

ἯὍὑὖὌὕὄ ὅὂὖ ὝἽ Ὁ ὅ ὀ ὂὊὠὑ Ὗὑ . ὟὈ  ὂὊ Ἧ ὂὍ ὂὖ ὃ  Ὗὂ  

Ἵὕ ὂὖὉ ἱ ὂὟὅὕὂὖ ὠὋ ὂ Ὗὅ  ὠὁ ὅὕ Ἳ ὠὂ ὑὖὠὍὑὖ  

ἻὠὍὟὉ Ὗὂ ὝἽ  ὑὐ Ἳ ὂὖ ἯὌ  Ὗὂ   ὑὐὖ ὠὋ ὑὠὊ Ἳ (unit selection 

algorithms) ἯὋὖὉ ὅ ὑὄ ἰ .  

3.5.7.5.5  Ἰ Ὁὖ ὠὈ ὠὁ ὅὕ Ἳ (Diaphone synthesis) 

 Ἰ Ὁὖ ὠὈ ὠὁ ὅὕ Ἳ (Diaphone synthesis) ὝὈὕὐὖὉὖ Ὗὃ  ἵ Ὄὕ 

Ἰ Ὁὖ ὠὈἻὠὍ ὝἻὕ  ὠὋ ὂ ἯὍὑὖὌὕὄ Ὗὅ  ὂὊ Ἧ ὂὍ ὠὂ 

ὅὉ ὅ Ἳὖ Ὃ. Ἰ Ὁὖ ὠὈἻὍὖ ἵ ὁὖ ὠἻ ὝὈὕὐὖὉὖ Ἰ Ὁ  ὑὊ ὠὋὠὉ 

(phonotactics) Ὕὅὕ  ἯὠὈ .  Ἰ Ὁὖ ὠὈ ὠὁ  ἳ ὑὕ Ἳ ὂὖ Ἰ Ὕὑὕ 

Ἰ Ὁὖ ὠὈ  ἸὟὊὝὉὕ ἵ Ἳὕ ὂὕ Ὗὅ  ὂὊ Ἧ ὂὍ ὂὖ ἱ . 

ὑὐὖὉὠὈ ἱὉ Ἳ ἻὕὌἻ ὀ ὂὖ Ἰ  ὑὕ ἻὖὉ ὂὖ ἱὌ  Ὀὗ  ἱὌ ἻὝὑ ὁὖὉ 

ὋὖὠἻ ὅ ὅὕ  ὅ ἻὍὖ Ὄ  ἱ ὂ ὠὋ ὂ ἯὌ Ἳ  Ὀὗ Ὀ ὂ ὅ.  

ὑὖὠὍὑὖ Ἳ ὅ Ὗὅ  ἯὌ Ὗὂ Ἰ ὠὋἻὠὍ Ἳὕ  Ὕὅὕ ὑὕἻ 



168 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

ὟὈὕἽὈὕὄὂὕἻ ἱ ; ἰὄὕ  Ἰ ὝἽὋὖ ὠὁ ὅὕ ἻὖἻὍὖ ὝὑὍὖ ὠὀ 

Ἳὕ  ἯὂὖἻ ἱὉ ὅὕὄὂὕἻ ἱ . Ἰ Ὁὖ ὠὈ ὠὁ ὅὕἻ Ἰ Ὃὖὠὁ  

ὠὁ ὅὕἻ ὂὖ Ἰ Ἵὕ ὂ Ὀὕ Ὃ ἻὍὕ Ἰ ὝἽὋὖ ὠὁ ὅὕ Ἳ ὂὖ 

ὝἽὉ ὠἻ Ἰ  ἱὉ ὅὕ  ὠὋ Ὃὖ ; ἽὖὋὖὉ ἯὍ  ἵ ὅὠὂ ὂὑὖὊ ἱ ὑὖ 

Ἧ ὠὋἻὍὖ  ὠὋ ὂ ἯὍ  Ἧ Ὄ ἻὠὍὟὉ ὝἻὕ Ὅ .   ἵὄὟὑ ἱὂ  

ὑὁὖἻὑὉὈὕὄ ὅὉ ὅὕ Ἳ ὠὋἻὖ Ὃὄ; ἱ ὅὖ  ὅὌ ὝὈ Ὕὅὕ  

ὃὠὀ ὠὋ ὅ ὂ Ἳ ἱὌὑἽὈὕἻ Ἳὖὠὀ ὅὂ ἻὕὊὁὈὕἻ ἱ  Ὕὂὕὀ  ἰ ὑὖ 

ὅὉ ὅ ὂ ὅ ὑ Ἳὖ Ὃ.  

3.5.7.5.6 Ὕὅὕ ὠὈ ἻὍ ἽὖὋ  ὠὁ ὅὕ Ἳ (Domain-specific synthesis) 

 Ὕὅὕ ὠὈ ἻὍ ἽὖὋ  ὠὁ ὅὕ Ἳ (Domain-specific synthesis)  

ὠὋ  ἳ ὑὕ Ἳ  Ἰ ὅὂὖ ὝἽ Ὁ ὅ ὀ ὝἽὕ ἻὠὍ Ὕὂὕὀ ἻὠὍ 

Ἰ Ὃὖὠὁ Ἳὖ Ὃ. ἱ  ὅὉὁ  ἻὕὌ Ἧ ὀὑὠὁ ἯὋὖὑὖ Ἳ Ἧ Ὄ  ὑὕὄὖὠὌ 

ἯὋὖ ὠἻἻ Ὗὅὕ Ὃ Ἰ  Ὃὖ ὅὖ ὀ Ὕὅὕ ὠὈ ἻὍ ὠὂ ἵ ὠὌ ὅ  

ὝὑὍὖ ἻὍὖ ὅὉ ὅὕ ἻὍὖ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. ἱ Ὕὂὕὐὖ ὅ ὃὠὀ ὠὋ 

ὅ ὑὂ  ἵὍὖὉ Ὀ  Ὗὅ  Ἳ ἻὕὊ Ἳ Ἳὁὖ ὅὕ Ἳ Ὗὅὕ Ὃ Ἳ ὑὖἻὍὖ 

ὃὗ ὀἻὕὌ ὑὁὖἻ ὅὉ ὅὕ ὝἻὕ Ὅ. ὑὕ ἻὖὉ ὑὠἻἻ ἵ ὠὌ ὅ 

ἱ ὅὂὕ  Ὀ  Ἧὠὑ Ὄ Ἰ ὅὂὖ ἻὍὖ Ὀὗ  Ὀ  ἱὠἽὟὉὕ ὀ ὀ 

Ὕὃ ἻὈὕἻ Ὕὅὕ ὑὂὕ ἱ Ὕὑὕ ἻὠὈ ἻὍὖ ἱὉ ὠἻ ὂ ὠὈ ὃὖὠὌ ὈὖἻ  

ἳὉ ὂὂὕ ἱ Ἳ ἱὉ .   

 ἱ Ὕὑὕ ἻὠὈ Ἳ Ἧὑ Ὃὖ ὂὊ Ἧ ὂὍ ἻὍὖ ὝἽὕ Ἳ Ὀ  

Ὕὂὕὀ ἻὍὕ ἵ ὠὌ ὅ ὂ ὅ Ὅὂὕ Ἧὠὑ Ὕὅὕ Ὗὃὕ Ἳ ὂὖ ἳἻ ὂὂ Ὄ 

Ὀ  Ἧὠὑ  ὑὐὖὉὠὈ ὝἽ Ὁ ὅ ὀ ὝἽὕ Ἳ Ὀ  Ὕὂὕὀ ἻὍὖ 

Ἰ Ὃὖὠὁ ἻὠὍ Ὀ ὟὈ ὠὁ  ἳ ὑὕ Ἳ ὝἽ Ὁ ἱὉ .  

3.5.7.5.7 ἵ .ἵ .ἵ . Ἧ ὅὠὀὉὖὌὕὄ ὠὁ  ἳ ὑὕ Ἳ (HMM based synthesis) 

 ἵ .ἵ .ἵ . Ἧ ὅὠὀὉὖὌὕὄ ὠὁ ὅὕ Ἳ Ἧ ὠὋ (HMM based synthesis) 

ὔὖ ὀ Ὀὕ ὟἻὕ ὈὕὂὖὕὖἻ Ἧ ὅὠὀὉὖὌὕὄ. ἱ ὂ Ἰ ὠὋὉὖ ὃὖἻ Ὕὑ 

ὃὖὋὈὕὠὌ/ἯὠὌὈὕὠὌ (Ὗὅ  ὐὕ), Ἧ ὅὠὀ ὃὖἻ Ὕὑ (Ὗὅ Ὄ ), Ὗὅ Ἵὖ ἻὕὌ 

ἯὍ  (Ὀὗ ) ἵ ὅὄ ἵ .ἵ .ἵ .ἻὍὕ ἸὟὊ ὟὃὊ ὂὖ Ὀὕὂὖὕὖ ὅ ὂ ὅ Ὅὄ. Ὗὅ  
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ἯὠὌἻ  ὂ  Ἵὕ ὂὖὉ ἯὍ  (maximum likelihood criterion) Ἧ ὅὠὀὉὖ 

ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ. 

 ἱ Ὕὑὕ ἻὠὈ ἱὊ  ὃὖὠὌἻὠὍ ὝἻὕ Ὅ: ὅὉὖ Ἵὖ ὃὖὠὌ, (training 

stage) ὁ ὅὕ Ἳ (ὟἽὕὂὠὄ) (testing).  ὅὉὖ Ἵὖ ὃὖὠὌὉὖ Ἰ Ὁ  ἵ .ἵ .ἵ .Ἳ  

Ὗὅ  ὂὊ Ἧ ὂὍ ὠὂ ὅὉ ὅ ὂὖ ὅὉὖ Ἵὖ ὝἽ Ὁ ὅ Ἳὖ Ὃ. ὃὖὋὈὕὠὌ/ἯὠὌὈὕὠὌ 

(spectrum), Ἧ ὅὠὀ ὃὖἻ Ὕὑ (F0) ἵ ὅὄ ὅ ὝὌὕ  ἵ .ἵ .ἵ .ἻὍὕ 

Ὀὕὂὖὕὖ ὅὂ ὅ Ὅὄ; ἱὂὖ ὃὖὋὈὕὠὌ/ἯὠὌὈὕὠὌ Ὀ  F0 ὅ ὂὖἻ  

ὝὑὍὖ  ὑὖὄὖὟὉὕἻ Ἳ (output distributions) ὠὋὟὉ Ὕὂὕὀ ἽὖὉὕὄ ὃὖἻ ὂἻ 

ὑὖὄὖὟὉὕἻ (continuous probability distribution) Ὀ  ὅ  ἱὠὀὝὑὍὖ ὃὖἻ ὂἻ 

ὑὖὃὖὟὉὕἻ (multi-space probability distribution) ἱὑ ὠὋ ὅὉ ὅ ὂὖ 

Ὀὕὂὖὕὖ ὅ ὂ ὅ Ὅὄ  

 ὃὖὋὈὕὠὌ/ἯὠὌὈὕὠὌ Ὀ  F0 ἱὑ Ὃὖ Ὗὑ ὅὕ ἻὠὍ Ὀὕὂὖὕὖ ὅ ὂ Ἰ ὉὖὉ, 

Ὀὗ , Ἰ Ὁ  ἯὠὀὉὕὍ ἻὕὊὁὖἻ, Ἧ ὂ Ὕὂὕὀ ὅὕὄ ἻὕὊὁὖἻ, ἱὀ Ἵὕ 

ἻὕὊὁὖἻ Ὗὅὕ Ὃ ὝὈὕὐὖ ὐ  ἻὕὊὁὖἻ Ἳ ὂὖ ὝἻὕ Ὅ ὅ Ἳὖ Ὃὄ. ὅὖ ὄ 

ὂὗ Ὀὕὄ ἻὖὠὍ Ἧ ὅὠὀὉὖὌὕὄ ὐ  ὝἻὕ ὂὕ Ἳ ὅ (decision tree based context 

clustering technique) ὐ  Ἵὕ Ἰ Ὁ  ἵ .ἵ .ἵ .ἻὍὖ ὃὖὋὈὕὠὌ/ἯὠὌὈὕὠὌ Ὀ  F0 

ὅ ὂὖἻ  ὂὄὖ ὂὄὖὉὕἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. ἱ ὂὖὉὕἻ ὃὖὠὌ ἻὕὌ ἯὍ Ἳ  

ὅ ὅὕὖὈὕὁ ἻὕἽὖὉ ὑὖὄὖὟὉὕἻ ἻὍὕ (multi-dimensional Gaussian distributions) 

Ὀὕὂὖὕὖ ὅ ὂ ὅ Ἳὖ Ὃ Ὀ  ὃὖὠὌ ὝἻὕ ὂὕ Ἳ ὅ  (state clustering technique) ἻὕὌ 

ἯὍ  ὈὕὂὖὕὖἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. ἵ .ἵ .ἵ .ἱ  Ἳ  ὑὠὊὅὀ ἻὗὟὐ 

ὂὊ ὅ Ὅ.   

 ὠὁ ὅὕ Ἳ (ὅὕὖὟἽὕὂὠὄ) ὃὖὠὌὉὖ ὂὊ ὅ ὀ Ἰ  ὅ ὑ  ὐ  Ἵὕ Ἰ Ὁ  

Ὄ Ὃὖ Ὕὂὕὀ ἽὖὉὕἻ Ὀὕ Ὃ ὅ Ἳὖ Ὃ. Ὄ Ὃὖ Ὕὂὕὀ Ἵὖ Ἧ ὅὠὀὉὖ Ἰ  

ὑ ἻὖὉ ἵ .ἵ .ἵ . ὐ Ἵὕ Ἰ Ὁ  ἵ .ἵ .ἵ .ἻὠὍ Ἰ Ὃὖὠὁ ὅὂὕ 

ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ. Ἰ Ὁ  ἻὕὌ ἯὍ Ἳ  ὃὖὠὌ ἻὕὌ ἯὍ  ὑὖὄὖὟὉὕἻ ἻὠὍ 

ὅὉ ὅ ὂὖ ὝὅὋ ὅ Ἳὖ Ὃ; ὅὖ ὄ ὃὖὋὈὕὠὌ/ἯὠὌὈὕὠὌ Ὀ  F0 ἯὍὠἻ 

Ὕὂὕὀ ἽὖἻ ὑὕ ἻὖὉ ἵ .ἵ .ἵ .-ἱ  ἵ .ἵ . ἯὍ  Ἧ ὅὠὀὉὖ 

ὝὅὋ ὅ Ἳὖ Ὃ. ἱ ὂὖὉὕἻ ἵ .ἵ .ἵ .ἵ.-ἷ  ὅὉ ὅ ὂὖ ἳ ὑὕ Ἳ ὅ ὀ ὝὈ -
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ὝἽ Ὂ (Mel-septral) Ὀ  F0 ἯὍὠἻ Ὕὂὕὀ ἽὖἻ ἱὑ Ὃὖ  ἱ  Ὗὅ  (filter 

speech) ὠὁ ὅὕ Ἳ ὅ Ἳὖ Ὃ. 

 ἱ ὂ Ἧ ὠὋὉὖ Ὗὅ  ὅὕὁὖἻ/ὃὠὀἻ ἱὊ  ὑὐὖἻὍὖ 

Ὀὕὂὖὕὖ ὅ ὂ ὅὍ : ὃὠὀ/ὅὕὁὖ Ἵὕ ὈὕὂὖὕὖὉὕ Ἳ Ἧ Ὄ  ὃὠὀ ἻὌὠὑ 

ὈὕὂὖὕὖὉὕ Ἳ. ὃὠὀἽὕ ὈὕὂὖὕὖὉὕ Ἳ ὂὖ Ἰ Ὕὑὕ ὃὠὀ  ὂὄὖ ὂὄὖὉὕἻ 

Ὀὕὂὖὕὖ ὅ ὂ ὅ Ἳὖ Ὃὄ. ὈὕὋὕἻ ὃὠὀ ἻὌὠὑ ὈὕὂὖὕὖὉὕ Ἳ ὂὖ Ὗὅ  

ὅὕὁὖἻ /ὃὠὀἻ  ἳὁ Ἵὖ ὝὑὍὖ Ἳ ὐ  ἻὕὊὁὖἻὍὕἻ Ἰ ὉὖὉ Ὀ  

ὝὈὕὐὖὉὖὉ ἻὕὊὁὖἻὍὕἻ ἵ ὝἻὕ Ὅ ὅ Ἳὖ Ὃ; Ὀ  ἵ Ὄὕ ὃὠὀἻ  ἸὟὊ 

ὟὃὊ ὂὖ Ἰ  ὂὄὖὉὕὄ Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖὉὕ Ὀὕὂὖὕὖ ὅ ὂ ὅ Ὅὄ. ἱ ὑὖ 

ὈὕὂὖὕὖὉὕ Ἳ Ἧ ὠὋἻ  ἸὟὊ ὃὖὠὋὟὑ Ὃ ὠὂ ὝἻὕ  Ὀ  ὅὂὖ 

ὝἽ Ὁ ὅὀ Ὗὅ ὀ Ἰ ὠὈ Ὅ Ὗὅ ὠἽ ὠὁ ὅὕ Ἳ ὝἽ ὑ Ἵὕ ὂὖὉὈὕ.  

 ὃ Ὀὖὀ Ὗὑ ὅ ὀ ἱ  ὃὅ ἻὍὖ ἱ  Ὗὅ  ὃὠὀ ὈὕὂὖὕὖἻ ἱ ὂὕ ἱ  

ὃὅ ἻὍὖ ὈὕὂὖὕὖἻὠὍ ἱὠὀ  ὝἽ ὑὂὕ ἱ  Ὗὅ ὅὑ Ἳ  ἱὠὀὉὖ ἱὠὀ ὅ ὀ 

Ὂ  ἽὖὋ ὅ ἻὠὍ ὝἻὕ ὀ Ὗὅ ὠἽ ὠὁ ὅὕ Ἳ ὝἽ Ὁ ἱὉ .  ἱὂ  

ὃὕ Ἳὑὄ Ἳὁὖ Ἳ (observation) ἱὠὀ ὝἽὕ Ἳ ἵὄ ὅ  ἵὍὖὉ ἱὠὀ ὝἽὕ Ἳ  

ὝὃὋὖ ὠὋὠὉ (interpolation method) ὅὉ ὅ Ἳὖ ὟὋὕ.  
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 ἯὍ Ἳ  ὅὖὕὖὝὂ  ὃὖὋὈὕὠὌἽὕ ἯὍ Ἳ  ὅὖὕὖὝὂ  

ἵ .ἵ .ἵ . ὅὉὖἽὖ 

 

ἳὠὊ ἰ  

ὅὖὕὖὝὂ  Ὀ  

ὃὖὋὈὕὠὌ ἯὍ Ἳ  

 ἯὍὠἻἻ  ἳ ὑὕἻ ὅ ὀ  ὠὁ ὅὕἻ ἱ ὅὖ 

Ὗὅ  ὋὖὠἻ ὅὉὖἽὖ 

ὅὕὖὟἽὕὂὠὄ 

ἳὠὊ ὐ  Ἵὕ  ἵ .ἵ .ἵ  

Ὄ Ὃὖ  

Ὗὅ  ὂὊ ὂὍ  

ἳ ὑὕἻ ὅ ὀ Ὗὅ  

 ἯὍὠἻἻ  ὃὖὋὈὕὠὌ ἯὍὠἻἻ  

3.5.7.5.8.   Ὗὅ  ὠὁ ὅὕ Ἳ ὝὃὋὖ ὠὋἻὍὖ ὃὖὠὋἻ ὠὋἻ  

ὠὁ ὅὕ Ἳ ὑὠἻ ὃὖὠὋ ὠὋ 

Ἰ  ὠὁ ὅὕ Ἳ Ὗὅ Ἵὖ ὝὅὥὂὖἻ ὅὕὑὠὄ; 

ὊὟὅὕ  

ὅὉ ὅὕ Ἳ  

Ὕὅὕ ὂὈὕὄ. 

ἱὉ ὂ ὠὈ/ ἱὉ ὠἻ 

ὂ ὠὈ ὠὋ  
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Ἰ ὝἽὋὖ 

ὠὁ ὅὕ Ἳ 

Ὗὑ ὅ ὀ Ὗὅ  

ὃὠὀἻ ἻὠὍ ἳ ὅ  

ὝὃἻὖ ὂ ὠὈ. 

ἯὍὠἻἻὍὖ ὠἻὉὖὌὕὄ 

ἱὠἽὑὖ 

Ἰ Ὃὖὠὁ  

ὠὁ ὅὕ Ἳ 

ὃ Ὄ ἱὉ ὠἻ ὂ ὠὈ. ὠὋὑὕὄ ὕὖ ὝἻὕ ὠἻ; 

ἯὂὖἻ ὃὖὠὄὑἻ Ὗὂὠὑ 

ὅ ὂ.  

ἵ .ἵ .ἵ . 

Ἧ ὅὠὀὉὖὌὕὄ 

ὠὁ ὅὕ Ἳ 

ὃ Ὄ ὅ Ὅ ὕὖὉὑὖὉ 

Ὗὅ ὠἽ ὝὅὋ ὠὋ ὂ 

ἯὍὑὖὌὕὄ ὃὖὠὄὑἻ 

ὟὂὠὑἻ 

ἯὌ  Ὗὂ ὀ 

Ἰ ὅὖ ὠἻὉὖ ἱὉ ὠἻ 

ὂ ὠὈὉὖ ὂὊ ὠὋ. 

3.5.7.5.6.  ἳὠὊ-Ὗὅ  Ἰ ὠὋἻὍὖ ὅὉ ὅὕ Ἳ  

 ἳὠὊὉὖ  Ὗὅ  Ἰ ὠὋ ἱὉ ὅὕὄ ὝὈὕὐὖὠὉ (ἳὠὊὠὉ) Ὗὅ ἽὕἻ 

Ὀὕ Ἳὖ Ὃ. ὂ ἻὕὌ ὂὖ ἳὠὊὉὖ  Ὗὅ  Ἰ ὠὋ ὅὌ Ὗὃὕ Ἳ Ἳ ἻὕἻ 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. ἳὠὊὉὖ  Ὗὅ  Ἰ ὠὋ ἽὖὌ ὅὉ ὅὕ Ἳ  

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. ἱὂ  ἽὖὌ ὅὉ ὅὕ Ἳ ἻὗὟὐ ὅ Ὁ ὀ ὅ Ὅὄ. 

 1.ἱὌ ἻὝὑ Ἵὕ  ὅ ὅὕ (digital reader) 

 2.ὠἻὟὅἽὖ ὝἽ ὂὖ ὅ ὅὕ (mobile news reader) 

 3.Ὗὅ  Ἰ ὠὋ (speech system) 

 4. ὟἻὍὖ ὠἻ/Ὕὅὕ Ὗὅὕ Ὕὂὕὐὖ (entertainment industry) 

3.5.7.5.6.1. ἱὌ ἻὝὑ Ἵὕ ὅ ὅὕ 

 Ἳὁὖ ὝὅὕὋὖ ὂὖὠὊὉὖ ἳὠὊἻὠὍ ὅ ὅὂ  ὃὖὠὋὉ ἻὕὌ ἵ ὝἻὕ Ἳὖ Ὃ. 

ὅὉ ὅ ὅὑ Ὀὖ Ἧ ἽὠὌ ὅ ὅ, ὝὊ ὒὗ ἻὠὍ ὃὖὊ ὑ, ἱὠὁὉ 

ὂὍ ὂὖ  ὂἻὑ ἻὠὍ ὟἽἻὕὖ ὅ, ὝἽὕ Ὄὕ ὑὖὉὖ Ἳ ὠὊἻὠὍ ὂὖ ὑ; ἱ  

Ὗὅὕ  ὅὌ ὝἽὉ ἻὠὍ ὝἽ ὑ. Ὕὅ ὅὕ ἵ ὟὌὕ  Ἳ  ἻὠὍ  ἰὍὕὉὖ ὅ. 

ἳὠὊὉὖ  Ὗὅ  Ἰ ὠὋ ἱ ὝἽὉ ἻὠὍ ἵὍὖὂὕ Ἳὖ Ὃ. Ἧ  ἻὁὖὉὖ ἳ Ὅ 

ἳὠὊἻὠὍ ὟἻ Ἳ Ὁ ὑ ὑὖ Ὀὕ Ὃὖ ὂ Ἳὖ Ὃ.  

3.5.7.5.6.2 ὠἻὟὅἽὖ ὝἽ ὂὖ ὅ ὅὕ 

 ἵ ὟὌὕ  ὅὌ ὟὑὠὌἻ ἱ . Ἧὑ Ἳ ὂ Ἳ ἱὉ ὅὕὄ ὟὑὠὌἻὍὖ 

ἲ ὅ ὑὂ  ἱὠὀὉὖ ὝἽ ὂὖἻὠὍ ἯὋὖὉ ὑὖ ὑ. ἱ ὠὋὉ ἻὕὌ Ἳ ὀ ὂὖ ἵ ὟὌὕ 
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ὠἻὉὖ  ὠἻ ὟὅἽὖ ἳ Ὅ . ἳὠὊὉὖ  Ὗὅ  Ἰ ὠὋὠὉ ὠἻὟὅἽὖὉὖ 

ὃὖ ὑὖὄὕ ὝἽ ὂὖἻὠὍ ἳὠὊ-Ὗὅ  Ἰ ὠὋ ὅ Ἳ ὟἻ ἻὌὕ.  

3.5.7.5.6.3. Ὗὅ  Ἰ ὠὋ 

  ἳὠὊ-Ὗὅ  Ἰ ὠὋ Ὗὅ  Ἰ ὠὋὉὖ ὅ ὂὖὉὕ. ἱ  Ἰ  ὝὈὕὐὖὉὖ 

ἵ ὂ ὅ Ὅ ἳὠὊἻὠὍ ἱὌ  ὝὈὕὐὖὉὕἻ Ὀὕ Ἳὖ Ὃ. ἱ ὂὖὉὖ Ὗὅ -ἳὠὊ 

Ἰ ὠὋ ἵ  ἳὠὊὠὉ Ὗὅ  ἳὠὊὉὕἻ Ὀὕ Ὃὖ ὂ .  

3.5.7.5.6.4 Ὀ ὑ Ὄ  

 ἳὠὊ-Ὗὅ  Ἰ ὠὋ Ὕὂὕὐὖ ὅ ὂὖ ἳὂ  Ἳ ὑὖἻὍὕἻ ὅὉ ὅ Ἳὖ Ὃ.   

ὈὖἻ ὝὅὕὖὉ ὅὉ ὅὕ ὅὕ ὠὑ ὠὋὅὕ ἳ Ὅὑ Ἳ  ὂὖὠὊ ὅ ὅὕὄὕἻ 

ὅὉ ὅ ὑ. ἳὠὊ-Ὗὅ  Ἰ ὠὋ ὅὕ ὠὑὉ Ὃὑ Ἳ ἻὠὍ  ὅ  

Ἳὕ ; Ὀὖ ὄ Ἵ ἻὠὍ ὅ Ἳὕ ; ἱὠὁὉ ὂὍ ὂὖ  Ὗὑ Ὁ 

ὝἽ ὂὖἻὠὍ ὂἻὑ ἻὠὍ ὅ  Ἳὕ . Ὀ Ὀ Ὃὖ ὅ ἻὑὖὉὌὕὂ Ἧ Ὄ  ὅ Ἳ 

Ὁ Ἵὖ  ὐ ὠὂἻ  ὅ  Ἳὕ  ὅὉὖ ἽὖὉὕὍὊὕἻ ὅὉ ὅ Ἳὖ Ὃ. Ὗὅ  

ὠὋὅὕ ἳ Ὅὑ Ἳ  ὅὉὖ ἽὖὉὕὍὊὕἻ ὅὉ ὅ ὂ ἱὉ .  

3.5.7.5.6.5. ὟἻὍὖ ὠἻ Ὕὂὕὐὖ 

 ἱ ὠὋὉ ἻὕὌ Ἳ ὀ ὂὖ ἳὠὊ-Ὗὅ  Ἰ ὠὋ ὅ ὀἻ Ὕὂὕὐὖ  Ὕὅὕὖ 

ὅὉ ὅ Ἳὖ Ὃ. ἳὠὊ-Ὗὅ  Ἰ ὠὋ Ἳὁὖὄὖ ὑὖὠὍὉὕ, ὟὉὕ ὑὖὠὍὉὕ 

Ὀ  ὅὖὋ ὅὌ ὟἻὍὖ ὠἻ Ὕὂὕὐὖ ἻὍὖ ὅὉ ὅ Ἳὖ Ὃ. Ἰ ὝὈὕ ὂ ὅὉ ὅὕ  Ὀὕὂὖὕὖ 

ἻὗὟὐ Ἳὕ ὀ ὅ Ὅ. 
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ὠἻὟὅἽὖ ἵ .ἵ .ἵ . 

ἱὌ ἻὝὑ Ἵὕ  

ἵ ὠὊ 

ὝἽ ὂὖὂὕ , Ὀὖὄ Ἵ  

ἱὌ ἻὝὑ Ἵὕ  Ἳ ἻὕὊ  

Ὗὅ  ὝὑὍὖ  

Ὗὅ  ὠὁὅὕἻ  

ὅὀ  10 

3.5.8. ὂὈὖὐὖ  ἳὠὊὉὖ  Ὗὅ Ἵὕ Ἳ    

 Ὗὅ  Ὀ  Ἳ Ὄ Ὗὅὕ Ὃ Ὀὄὖὂ ὑἽὂὖἻὠὍ ἱὉ ὂὖὊ ὂὖ ἳ ὅ ὑ 

ὝἽὉ ὠἻ ἯὋὖ ἰ ὑὖ Ἧ ὅὠὀ ὑὖἽὉὈὕ. Ὗὅ  ὝὑὍὖ ὠὀ ἳ ὑὕ  

Ἳὁὖ ὝὅὕὋὖὉὖ ὂὖὋ Ὗὅ  ὠὁ  ἳ ὑὕ Ἳ ἵὄ Ἧὠὐ Ἳ ὅἻὖ Ὃ. ἱ  

Ὗὅ  ἳ ὅ ὂὖ Ὀ  Ὄ ὁ ὑὖ ἰὐὈὕὄ ὕὖ ὝἻὕ ὍὠὌ Ὗὑ Ἳὖ Ὃ.  

Ἳὁὖ ὝὅὕὋὖ Ὀὄὖὂ ἱὠὀ Ἳ ὂὖ Ὗὄ Ὃ ὠὂ ὅ Ὃὖ ὅὊὑὌὕὄ Ὗὅ  

ἱ Ἳὖ Ὃ. Ὀ Ἳ ὟὂὠὑὉὕὄ ὂὊὠὑ ἳ Ἳὕ  ὂ ὀ  ὝἽ Ὁ ὑὖ ὅὑὖ ὠὌ Ἧ Ὄ  

Ἳὁὖὄὖ ὂὖὠὊὉὖ  ὂὊὠὑ ὅ Ἳ ὑὖ ὅὑὖ ὠὌ.  ἱ Ὗὃὕ Ἳ ὂὖ Ὗὅ  

ὠὁ  ἳ ὑὕ Ἳ Ἳὁὖ ὝὅὕὋὖ Ὀὄὖὂ ἱὠὀ Ἳ ὠὂ ὟὈ ὅ ὂ ἻὖὉὈὕὄ 

ὅ ἻὍὖ Ἰ ὋὕἻ ἯὠὈἻὖ Ὃ. ἱ ὑὖὉ  ὂὈὖ  ἳὠὊὉὖ /ὅ ὑ  Ὗὅ  

ὠὁ ὅὕ Ἳ ὠὂ (speech synthesis) ὃὠὀ ὠὋ ὅ ὑ ὅ Ὃὖ Ὃ ὅ .  

3.5.8.1.  ὂὈὖὐὖ ἳὠὊὉὖ  Ὗὅ Ἵὕ Ἳ ὂὖ ὅὖ ὄὠὀ 

          ὂὈὖὐὖ ἳὠὊὉὖ /ὅ ὑ  Ὗὅ ὠἽ ἳ ὑὕ  Ὁ Ἵὖ ὅὖ ὑ  

ἻὕὊὁ ἻὍὕ ὅὖ ὄὠὀ Ἳὕ Ἳὖ Ὃ. 

1. ὂὈὖ ὝὈὕὐὖὉὖ ἻὌὠὑ ὂ ὠὈ 

2. ὂὈὖ ὝὈὕὐὖ ἱὌ Ἳὁ ὂὖ ἻὌὠὑ ὂ ὠὈ (Ἰ Ὁ  ὑὊ ὠὋ, 

ὝὈ ὈὉ Ἳ ἻὍὖ ἯὠὈ , ὁ Ἵὖ Ὀὕ Ὃ Ἳ)  
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3. ὉὂὈὖ Ἵὖ Ἳ (Ὗὅ  ὂὈὖ  Ὁ ἵ  ὂὈὖ  ἳ Ὅ Ὗὑ ὅὕ Ἳ) 

4. ἶ ἻὄὟὑ ἳ ὑὕ Ἳ ὅ ὀ ὂὈὖ ἳὠὊὉὖ /ὅ ὑ  Ὗὅ  

Ἰ ἻὠὈ ἻὍὖ ὝἽὉ ὠἻ ὂ ὠὈ. 

3.5.8.2. ὂὈὖὐὖ ἳὠὊὉὖ  Ὗὅ Ἵὕ Ἳ ὂὖ Ὁ ἽὖἻ 

ὂὈὖὐὖ ἳὠὊὉὖ  Ὗὅ Ἵὕ Ἳ ὂὖ Ὁ ἽὖἻὍὖ ὂ ὠὈὉὕἻ 

Ὃὖ ὅὖὀ ὂ ὂὑ Ἳ Ὁ ἿὃὕὊὕὉὁὕ (Yegnanarayana et al., 1994) ὟὔὈὕ ὂὖ 

ἰὑ . ὂὈὖ ὝὈὕὐὖἻ Ἳὕὄ Ὗὅ  ὠὁ ὅὕ Ἳ ὂὖ ἻὕἻ ἰ Ἳ  ὟὈ ὝἻὕ  

Ἳ ὠὊἻὍὕἻ ὝὑὍὖὉὖ Ὅὄ. ὟὔὈὕ ὂὖ ὅὌ ἰ ὂὖ ὀ ἻὠὍ ὟὈ ὝἻὕ  

ὂὈὖὐὖ ἳὠὊὉὖ  Ὗὅ Ἵὕ Ἳ ὂὖ Ἳὕὄ Ἰ ὠὋὠὉ ἳ ὑὕ Ἳὖ Ὅὕ. 

ὂὈὖ ἳὠὊὉὖ  Ὗὅ Ἵὕ ὑὖ ἱ ὂὖὉ ἯὋὖὑὖὉ ὃὖὑὄ ὠὂ Ἵ ὂ 

ὊὕὈἻὖ ὁὕὑὖ ὅ ἻὍὖ ἱ  Ἳ ὀὕὉ Ὃὖ ὅὖὀ Ὗὑ Ὁ Ἰ Ὃὕ . ἳὠὊὉὖ  

Ὗὅ  ἳ ὑὕ Ἳ ὂὖ Ἧὑ  Ὕὅ  ὅ ἻὍὖ ὝἽ Ὅὕ. ὅὖὊὂὖὅὕ Ἧὑ  ἵ ὂὖὉ 

ὂὈὖ Ἳὕὄ ἱὠὁὉ  Ἵὕ ὂὖὉὈὕὄ Ὗὅ  ἳ ὑὕ Ἳὖ (Prathibha and Ramakrishana 2002),  

Ἧὑ  ὅὖὋ  (Ramakrishnan, Kaushik, Laxmi Narayana 2007) ἵ ὂὖὉ ὂὈὖ ἳὠὊὉὖ  

Ὗὅ  ἱὉ ὠἻὝὈὕὐὖ ἰ   Ὀ  Ἧὑ  ἵ ὂὖὉ Ὗὅ  ὅ  ὂὈὖ  

(Ramakrishana 2014) ἵ ὅὄ Ἵὕ ἻὍὕ.   

 ὝἾὉὑ ὂὄὕ Ὀ  ὅὖὋ (Jayavardhana Rama et al 2001) ὂὖ Ὃ  Ἰ  

ἳὠὊὉὖ  Ὗὅ  ὠὁ ὅὕ Ἳ Ἰ ὠὋ ἳ ὑὕ Ἳὖ Ὅὄ. Ἧὑ Ἳ ὂὈὖ 

ὝὈὕὐὖὉὖ ἳὠὊὉὖ  Ὗὅ  Ὀὕ Ὃ ὂὖ Ἰ  ὂὖὉ ὝὃὋὖ ὠὋὠὉ ὑὖὍ Ἳὖ Ὃὄ.  

ἱ  ἱὊ  ὃὖὠὌἻὠὍ ἳ Ὅὀ ἻὖὉ: ὟὃὊ Ὕὂὕὀ ὅὖὌὕ ὃὖὠὌ/ἰ ὠὌ  ὃὖὠὌ (offline 

phase) Ὀ  ὟὃὊ Ὕὂὕὀ ὃὖὠὌ/ἰ ὠὌ  ὃὖὠὌ (online phase). ὟὃὊ Ὕὂὕὀ ὅὖ Ὄὕ 

ὃὖὠὌ ὝἽὉ ὅὕ (preprocessing), ὅ ὂ (segmentation), ἱὠἽὠὈ 

ἯὠὀὉὕὍ ὅ ὂ (patch marking) ἱὑ ὠὋ ἳ ὅ .  Ὀὗ  (prosody)  

ὝὑὍὖ ὅὕ  ὅὉ ὅ ὂ ὅ ὝὅὥὂὗἻ, Ἰ ὉὖὉ ὑὖὠὍ ἻὍὖ 

ἻὌὠὑ ὂ ὠὈὉὕὄ ἯὠὌὉὕ .  Ὀὗ  ἱὠἽὠὈ (pitch), ὑὖ ὠἽ (pause), Ὀὕ ὂὖὠὊ 

(duration),  Ἰ ὑ ὠὈ/Ἰ ὈὖὠἻ (loudness) ἱὑ ὠὋ ἳ Ὅὀ . ἱὠἽὠὈ Ὗὅ  

ὋὖὠἻὉὖ ἯὂὖἻ ὝὑὍὖ ὅ  ὅ ὂὖ ἰ .  ὠὁ ὅὕ Ἳ ὝἽ Ὁ ὅ ὀ Ὗὅ Ἵὖ 

ἱὉ ὂ ὠὈὠὉ ὅὕὂὖ  ἻὖὉ ἻὕὊὁὖ Ὀὕ ὂὖὠὊ ἰ .  Ἰ  ὝἽὕ  Ἧ Ὄ  

ὑὕ ἻὖὉ ὂὖ Ὗὑ ὅ ὀ ἱὀ ἻὍὖ ὑ  ἸὟὊ ἳὉὖὝὊὕ Ὗὑ ὅ ὀ Ὀὕ ὂὖὠὊἻὠὍ 
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ὝἻὕ .  ἱὂ  ὅὖ ὑ  ἵ Ἳὕ  ὂὊ ὅ Ὅ: ὃὕ  ἰ  Ὀὁὖ  

ὑὊὌὕὈὕ. ἱ ὂ ὑὕ ἻὖὉ ὂὖ ἳὉὖὝὊὕ /ἰ / Ὗὑ ὅ ὀ ἱὀ ἻὍὖ Ὗὑ ὅ ὀ Ὀὕ ὂὖὠὊὉὖ 

ὑ Ἳὖ Ὃὄ. ἱὠἽὠὈ ἯὠὀὉὕὍ ὂὖ ἯὠὌὑ ὑ Ἳ Ἰ Ὃὖὠὁ Ἳ ὅ ὑὂὕ 

ἱὠἽὠὈὠὉ ἯὠὀὉὕὍ ὅ ὂ ἻὖὉὈὕὄὂὕ.  ἱὠἽὠὈὠὉ Ὀὂὖ  ὝἽ Ὁ 

ὂὕὄὖὉ Ἳ Ὕὅὕ ὂ ὝὃὋὖ ὠὋ (auto-correlation method) ὅὉ ὅ ὂ ὅ Ὅ.   ἻὕὌ 

ἯὍὑὖ ὃὗ Ἵὖ ὂ Ὅ Ὃὖ ἯὂὖἻὅ Ἵ ὂὕὄὖὉ Ἳ Ὕὅὕ ὂ ὠὂ Ἳ ὅὖ ὅὂὕ 

Ἳὁὖ Ἳ ὅ Ἳὖ Ὃ. ἳὠὊ/ὅ ὑ  ἰ  ὃὖὠὌ Ὗὅ Ἵὖ Ἧ ὅὠὀ ἯὌ ἻὍὖ 

ὟἻὕ ὠὑἻὍὕἻ ὅ ὅὕ  ὝἽ ὑὠὂ  ὂὈὖ ὑὖὂὖἻὠὍ ὅὉ ὅ ὑὠὂ 

ἳ ὅ . ὠὁ ὅὕ Ἳ ὃὖὠὌ ἽὕὖὉὕὄ ὑὕὖὠἽἻὖὊὈ ὂὖ ἱ ὑὌ ἻὍὖ 

ἯὠὌὑ ἻὍὖ Ἰ Ὃὖὠὁ ὠὅ ἳ ὅ . ἱὉ ὠἻ ὂ ὠὈ Ἧ ὅὠὀὉὖ 

ἱ ὂὖ ὀ ὑὖὕὖ ὅ ὂὅ Ὅ. 

 Ὗὅ  ὠὁ ὅὕ Ἳ Ὀ  Ἧὑ Ὃὖ ἳὉ ὂ ὃὖὠὌ ὅὉ ὅὕ Ὕὂὕὀ ὅὕἻ 

ὂὈὖ ἳὠὊ-Ὗὅ  ἱὉ ὂὖὊ ὂὖ ὃὠὀ ὠὋὉὕ Ἳ, Ὗὄ Ὃ, ὃὠὀ ὠὋ ὅ ὂ 

Ἵὑὕ Ἳ ἱὑ Ὃὖ ὅ Ὗὑ ὝὃὋὖ ὠὋἻ ἻὈὕἻ Ὃ ὅ Ὅ.  ὅ ὑ -

Ὗὅ  Ἰ ὠὋὉὖ ὃὠὀ ὠὋὉὕ Ἳ Ἰ Ὃὖὠὁ  ὝὃὋὖ ὠὋὠὉ ὅὉ ὅ ὂὖ 

ὝἽ Ὁ ὅ Ἳὖ Ὃ; ὅ ὑ  Ὗὅ  ἱὉ ὂὖὊ ὂὖ ὟὂὠὑὉὕὄ ὅ ὂὖἻὍὕὄ ὝἽὕ 

ὅ ὅὕ ὑὖ (lexical analyzer), Ἰ Ὁ  Ἳ ὅὖ ὅὖ (phoneme identifier), Ὂ  Ὕὅὕ ὂ 

(voice mapping), Ὗὅ  ὠὁ ὅὕ Ἳὖ (speech synthesizer), Ὂ   ἽὗὊὕ Ἳ (voice 

modulation) ἱὠὑὅ Ὃὖ ὑὖὍ Ἳ ὅ Ὅ. ἱ  ὅὉ ὅ ὂ ὅ ὝἽὕ Ὄὕ ὑὖ 

ὑὐ ἻὈὕὄ ὝἽὕ Ὄὕ ὑὖ ὀ Ἰ ὠὈ Ἳὕ Ἳὖ Ὃ; Ἧὠὑ ὂὈὖ ἵ ἻὠὍ 

ἳ ὅ ὂ ἱὉ  (ἵ.Ἳὕ. Ὂ  Ἧ Ἵ ); ὅ ὑὠὌ/ἳὠὊὠὉ Ἰ ὉὖὉ Ἧ ὅὠὀὉὖ 

ἳ Ὅὗ ὝἽ  Ἧ Ὄ  ὂὈὖ ὑὖὠἽ ὅὌὠἻὠὉ ὅὉ ὅ  ὑὖ ὅ Ὗὂ 

ὝἻὕ Ἳὖ Ὃ. ἱ  ὂὊ Ὗὅ ἽὕἻ ὝὑὍὖ ὅ ὂ ὅὀ Ὗὑ   ἵ  ὑὖ ἻὖὋ 

ὅὉ ὅ ὅὑὕὖὀὈὖ ἳὠὊ/ὅ ὑ  ὅὂὖὠὑ Ὕὅ . Ἰ Ὕὑὕ ὝἽὕ  ὅὖ 

ὟὑἻ, Ἳὄ ἯὍ  ὟὅὕὋ Ὀὂὖ Ἳ ὑ ὃὖὠὌὉὕἻ ὠὑ Ἳ ὅ .  

 ἵ.Ἳὕ.  

 /s[75]/v[75]Ἧ/t ὠὄs/[75]Ἰ/t /s[75]/v[75]Ὕὂ/t ὑ  

ἱ  ὝἽὕ ἻὠὍ 75% ὟὑἻ ὂὖ 75% Ἳὄ ἯὍὑὖ  Ὕὅὕ ὂὈὕὄ ἯὠἽ Ἧ ὂ ὂὖ 

ἱὠἽ . ὝἽὕ Ἵὕ ἯὠἽ Ἧ ὂ ἰ ὑὖ ὠὑὉ Ὃ ὑὖὠὍὠὑ ὃὗ Ἳ ἳὂὑ Ὗὑ  
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ὑὕ ἻὖὉὂὖ ὅ Ὗὑ ὅὕἻ Ἳ  ὝὑὍὖ ὅὠὀὉὕἻ Ὃ ὅὀὕὂὠὑ ὂὑὖὊ ὅὖὋὑ Ὃὖ 

ἽὕὖὉὕὄ ἯὠἽ Ἧ ὂ ὠὂ ὟἽ ὅὂ ἻὕἻ ὂ Ὅ ὅ ὑὠὌ ὂὈὖ ἱὌ Ἳὁ ὂὖ ἻὕἻ 

ὅὕὖὟἽὕὂὖ. Ἰ Ὁ  ἯὠὀὉὕὍ Ἳ ὅὖ ὅὖὉὕ Ἧ ὠὄ ἵ Ὃ ὝἽὕ  A  N NAI 

ἵ  ὅ ὅὕ  ὝἽ Ὁ ὅ; ἱὂὖ Ἰ Ὕὑὕ  Ἧὑ Ὃὖ Ὕὂὕὀ Ὅ Ἰ ἻὠὍ 

ὝἻὕ . ἱ Ὗὅὕ  ἵ Ὄὕ ὝἽὕ ὠὌ ὅ ὂὕὉὌὕ.  

ἻὖὟὒὕ Ὀ  ὅὖὋ (Kishore, Rohit Kumar and Rajeev Sangal 2002) 

Ἰ Ὃὖὠὁ  ἯὠἽἻὠὍ Ἧ ὅὠὀὉὕἻ ὅὉ ὅ ὂὖ ὂὊ-ἱὉ Ἳ 

Ἧ ὠὋ/ὝὃὋὖ ὠὋ (data-drivan method) Ἧ ὅὠὀὉὖ  ἱ ὂὖὉ ὝὈὕὐὖἻ  

ἳὠὊὉὖ  Ὗὅ  ὠὁ ὅὕ Ἳ ὂὖ Ὁ Ὅὄ. ἱ ὝὃὋὖ ὠὋὉὖ 

ἯὌ Ὗὂ ὑὐὖ ὠὋὑὠὊ Ὀὗ  Ὕὅὕ ὂ ὝἽὉ ὅὕ ὠὀ ὠἻὉὕ  

Ἧ Ὄ ὠὂ ὝἻὕ Ὅ; ἱ  ὝἽὕ Ἳ, Ὕὂὕὀ Ἳ, ὑὕ ἻὖὉ Ἳ  Ὗὅὕ Ὃ ὝὅὕὖὉ 

ὑὕὖὠἽἻὠὍ ἳ ὅὠὀὉὕἻ Ὗὂ Ὕὂ Ἳ ἱὉ . ὝὈὕὐὖὉ ὅ ὀ ἱ ὂ Ἧ ὠὋ 

ἱ ὂὖὉ ὝὈὕὐὖἻ  ἳὉ ὂ ἽὖὋ ὅ Ὅ Ὗὅ ὠἽ ὂ ὑὂὕἻ Ἳὖ Ὃὄ.   

Ἳὖ ὂὖἻὕ, Ἳὗὂὕ ἰἻὖὟὉὕ (Krithiga M.V. and Geetha T.V. 2004) ἵ .ὅὖ.Ἵὖ. 

Ἧ ὅὠὀὉὖὌὕὄ Ἰ Ὁὖ ὠὈ ὂὊ Ἧ ὂὍ (diaphone database) Ὀ  ἻὕὌ ἯὍὠὑ 

Ὀὕ Ὃ ὑὐὖ ἯὠἽ ἱὠἽὠὈὉὖ Ὀὕ Ὃ ἱὑ ὠὋ ὅὉ ὅ ὂὖ ὂὈὖ ὅ ὑ  Ὗὅ  

ἳ ὑὕ Ἳ ὂὖ ὅ ὅὖ Ὕὄ Ὃ ὠὂ ὅ Ὃὖ ὑὖὍ Ἳὖ Ὃὄ.  Ἰ Ὃὖὠὁ  Ὗὅ  

ὠὁ ὅὕ ἻὖὉὕ (concatenative speech synthesizer) Ὗὅ  ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ. 

ἯὠἽ ἯὌ Ἳ  Ἧὑ Ὃὖ ὅ ὠὅ  ὠὋ ἻὕὈ ἯὌ  ἵ ὠὌἻὍὖ Ὕὅ ὀὊ 

Ὕὂὕὀ ἽὖὉὖ ὠὈὠὉ ὠὋ  ὅ  Ἰ Ὃὖὠὁ Ἳ ὅὀὟὑ. Ἰ Ὃὖὠὁ  ἵ ὠὌὉὖ 

Ὕὅὕ ὂὈὕὄ ἲὝὊὕ ὠὉ ὝἽ ὑὂὕ ἻὕὌ ἯὍὠὑ Ὀ Ὃ ὠὂ ὃὖὠὋὟὑ ὑὂὕ 

Ὗὃ ὂὖ ἶ ὅ ὂ ὅ Ἳὖ Ὃ.  

ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ Ὕὂὕὐὖ ὅ Ὕὄ Ὃ (Technological Development of Indian 

Languages) ἵ Ὃ ἱ ὂὖὉ ἯὊἽὖ ἰ ὑὖ ὂὖ ὀ ὂὖ Ἳὗ ὂὈὖ ὝὈὕὐὖ ἻὕἻ ἵὂὖὝὊὕ ἵ Ὃ 

Ἰ ὠὋ ὝἽ ὠὄ Ἧ ὁὕ  ὅ ἻὠὌ Ἳὐ ὂὕ ἳ ὑὕ Ἳ ὅ Ὅ.  

Ἵὕ ὑ ὂὕὈ Ὀ  ὅὖὋ (Samuvel Thomas, Nageshwara Rao, Hema A. Murthy, 

Ramalingam) Natural Sounding Tts Based On Syllable-Like Units  ἵ Ὃ ὂὈ  Ἳ ὠὊὉὖ 

Ἰ Ὃὖὠὁ ὅὕ Ἳ Ὗὅ  ὠὁ ὅὕ Ἳ ὂὖ ὂὖὉ ἯὠἽὟὅὕ Ὃ ἯὌὠἻ  

ὅὉ ὅ ὑ ὅ Ὃὖ ὑὖὍ Ἳὖ Ὃὄ.  ἱ ὂ ἯὌ Ἳ  Ὀ ὂὕὈὂ Ἧ ὅὠὀὉὖὌὕὄ 
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ὅὖὕὖ ὑὐὖ ὠὋὑὠὊ (delay based segmentation algorithm) Ὀ  Ἰ ὉὖὉ Ἳ 

Ἧ ὅὠὀὉὖ C*VC* (C: consonant, V: vowel) ὑ  Ὕὅὕ ὂ ἱὑ ὠὋ 

ὅὉ ὅ ὂὖ ὂὄὖὉἻὈὕἻ ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃὄ. ἱ ὂ Ἰ ὠὋὉὖ ὂὖὋ ὂὈὖὐὖ 

ἱὉ ὅὕἻ Ἰ  Ὗὅ ὠἽ ὠὁ ὅὕ Ἳ ὝἽ  ὃὖ ὅὖ Ἳ ὅ Ὅ. ἹὊὠἽ 

ἯὌ Ἳ  ὅὂὖὌὕἻ ἲὊὠἽ ἯὌ ἻὠὍ ὅὉ ὅ ὂὖὉὟὅὕ Ὃ ὂ Ἳ ὂὊ Ὗὄ Ὃ 

Ἳὖὠὀ Ἳ Ὕὅ Ὃ; ἱὂ  ὑὖὠὍ ὈὊ Ἰ Ὁὖ ὠὈ Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋὠὉὑὖὀ 

ὈὖἻ ἽὖὋ ὂὂὕἻ ἯὠὈ ὂ. ἱ ὂ Ἧ ὠὋὉὖ ἻὖὉὈὕὄ ἽὕὂἻὃὖὠὌ Ὀὗ  

ὑὖὂὖἻὠὍ ὃὗ Ἳὖὑὖ ὑὂὕ. ὝὅὋ ὅ ὀ Ὗὅ  ἱὉ ὅὕἻ ἯὠὈὑ  ἱ ὂ Ἧ ὠὋὉὖ 

ἽὖὋ ὅὕ. (ἵ ὅὄ ἱὑ ἻὍὖ ὑὕὂ). 

Ὗὑ ἻὟἻὕὅὕὌἻὖ ὁὕ Ὀ  ὅὖὋ (Venugopalakrishna Y R, Ὀ  ὅὖὋ 2008)  

Design and Development of a Text-To-Speech Synthesizer for Indian Languages  ἵ Ὃ ὂὈ  

Ἳ ὠὊὉὖ Ἰ Ὃὖὠὁ ὅὕ Ἳ ὂὖ ἯὌ ἻὍὕἻ ἯὠἽἻὠὍ  ὅ ὌὠἽἻὠὍ ὝἻὕ  

ἯὌ  Ὗὂ  Ἧὠὀ ὅὠὀὉὖὌὕὄ ἳὠὊ-Ὗὅ  ὠὁ ὅὕἻὖὉὖ ὂὖ ὀὑὠὊ Ὀ   

ὃὠὀ ὠὋ ὅ ὂ ὅ Ὃὖ ὑὖὍ Ἳὖ Ὃὄ. ἱ ὂὖὉ ὝὈὕὐὖἻ ἯὠἽὠὉ ὠὈὉὈὕἻ 

ὝἻὕ ὀὠὑ ἰὂὌὕ ἱ ὂὖὉ ὝὈὕὐὖἻ  ἯὠἽὠὉ ἯὌἻὕἻ Ὕὂὕὖ ὝἽ ὂ 

Ὕὅὕ ὂὈὕὄὂὕ. ἯὠἽ Ἧ ὅὠὀὉὖὌὕὄ ὠὁ ὅὕ Ἳ Ὃ ὂ Ἳ Ὀὗ  

Ὀὕ Ὃ ὠὂ Ὗὑ ὀὕὑὖ ὀὕ ἯὠἽὉὖ ὐ  ὃὖὠὋὟὑ Ὃ ὅὀὟὑ Ὁ Ὀὗ  

Ὀὕ Ὃ ὈὊ Ἰ Ὁὖ ὠὈ Ἧ ὅὠὀὉὖὌὕὄ ὠὁ ὅὕ Ἳὠὂὑὖὀ Ὃ ὂ Ἳ ὑὖὂ ὂὖ 

Ὗὑ ὅ ὀὂὕ. (ἵ ὅὄ ἱὑ ἻὍὖ ὑὕὂ). 

ὑὖὟὄὕ Ὀ  ὅὖὋ (Vinodh M.V., Bellur A., Narayan, B.K., Thakare D. M., Susan A., 

Suthakar N.M. and Murthy H.A.) Using polysyllabic units for text to speech synthesis in Indian 

languages  ἵ Ὃ ὂὈ  Ἳ ὠὊὉὖ ὅ ὌὠἽ ἯὌ ἻὠὍ (polysyllabic units) ὅὉ ὅ ὂὖ 

ἱ ὂὖὉ ὝὈὕὐὖἻ  ἳὠὊ-Ὗὅ  Ἰ ὠὋὠὉ ὂὖ ὀὈὖ ὑ Ὀ  ἳ ὑὕ ὑ 

Ὃὖ  ὑὖὍ Ἳὖ Ὃὄ. ὂ  Ἰ Ὁ  Ἧ ὅὠὀὉὖὌὕὄ ἳὠὊ-Ὗὅ  Ἰ ὠὋ 

ἳ ὑὕ Ἳ ὅ ὀ. ὅὖ ὄ ἳὠὊ-Ὗὅ  ἹὊὠἽ ὝἻὕ  ἯὌ  (monosyllable cluster unit) 

ἳ ὑὕ Ἳ ὅ ὀ. (Ὕὅὕ ὂὈὕὄ ἯὌ Ἳ  Ἳὖὠὀ ὂὕ) ὅ ὌὠἽ ἯὌ Ἳ  

ὅὉ ὅ ὂ ὅ Ὗὅὕ ὠὁ ὅὕ Ἳ ὑὕ ἻὖὉ ὂὖ ὂὊ ἯὂὖἻὕὖ Ἳ ἱὉ  ἵ ὅ  

Ἳ ὁὊ ὅ ὀ; ἶὝὄ Ὃὕ ἱ ὈὕὂὖὕὖὉὕὄ Ὗὃ ἻὍὖ ἽὕὝὊὕ ὅὖ (co-articulation) 

ὑὖὠὍ ὂ Ἳὠὑ Ἳ ὅ. ἵὄὟὑ ἱ ὂὖ Ὀ  ὂὈὖ  Ἰ  ὟὈ ὅ ὀ ὑὠἻ ὈὉ Ἳ 
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ἯὌ Ἳ  ὝἻὕ ὀ ὅ ὌὠἽ ἯὌ Ἳ  ἳ ὑὕ Ἳ ὅ ὀὄ. Ἰ ὠὋ ἯὌ  Ὗὂ  

ὝἽὉ ὅὕ Ἳὖ Ὗὅὕ ἯὌ ἻὍὖ ἽὖὋ ὂὠὂ Ὕὂὕὖ Ὕὂ ; ἱὂ ἻὕὊὁὈὕἻ ὟἽ  

Ὗὅὕ  Ἰ Ὃὖὠὁ  Ὗὅὕ  ὑὖὠὍἻὖ Ὃ ἱὐ ὠὅ ὠὋ Ἳ ἱὉ . ἰὊ ὅ Ἳ ὀ 

ὟἻ ὀ ὅὕὖὟἽὕὂὠὄ ὅ ὌὠἽ ἳὠὊ-Ὗὅ  Ἰ ὠὋ ἽὖὋ ὂ ὂὊ ἳ Ὅ  ἵ ὅὠὂ 

Ἳὕ Ἳὖ Ὃ. (ἵ ὅὄ ἱὑ ἻὍ ὑὕὂ). 

ὑὕ Ὂ Ἳὃὕὂὄὖ ὂὈὖ ὂ ὑὖὉ ἻὁὖὄὖἽὕ Ἰ ὉὄὖὉ , ἳὠὊὉὖ  

Ὗὅ Ἵὕ  (Ranganathan 2014, 2016) ὃ Ὄ Ὗὃὕ Ἳὗ ἻὍὕἻ ἯὠὈ .  

 ὂὈὖὐὖ  ἳὠὊὉὖ  Ὗὅ  ἳ ὑὕ Ἳ ὂὖ Ἳὕὄ Ὗὄ ὅὕ Ἳ  ὅὌ ὃὀ Ὅὄ. 

Ὃὖ ὅὕἻ ὝἽ ὠὄὉὖ Ὅ IIT-Ὁὖ  ἱ  Ὕὂὕὀ ὅὕὄ ἰ Ἳ  ὟὈ ὝἻὕ Ὅ ὅ Ὅὄ. 

Ἧ ὃὖ ὑὄ ὂὖ  ὅὁὖ ὕὖ ὂ Ὁ ἼὃὕὊὕὉὁὕ, ὟὔὈὕ ὂὖ, ἱὊὕὟἽ ὂὖὊ  Ὗὅὕ ὟὋὕ  

ἳὠὊὉὖ  Ὗὅ Ὕὂὕὀ ὅὕὄ Ἳ ὑὖἻὠὍ  ὝἽ ὑὂ  Ὁ ἽὖἻ ὟὈ ὝἻὕ  

Ὕὑ ὋὖὝὅ Ὅὄ . Ἧ ὁὕ ὅ ἻὠὌ ἻὐἻ ὂὖ  ὃὠὀὝὅ Ὃ RCTDIL-T ἵ Ὃ 

ἰ ὂὖ ὀ ὂὖ  ἱὂ Ἳὕὄ Ὁ ἽὖἻ  ὝἽ Ὁ ὅ Ὅὄ. ὂὖ ὑὄ ὂ Ὂ ὂὖ Ὅ ἳὌἻ  

ὂὖὊὕὑὖὀ ὝὈὕὐὖἻὍὖ  ὅ Ὅὖ (ISDL) ὈὠὌὉὕὍ ὂὖ  ἳ ὑὕ ἻὖὉ ὈὠὌὉὕὍ ἳὠὊὉὖ  

Ὗὅ  Ἰ ὠὋ ὂὈὖ  ἳὠὊ  ὃ Ὄ Ὗὅ  ὝὑὍὖ ὠὀ  ὂ Ἳὖ Ὃ . ἵ  ἵ  ἵ  

Ἳ ὕὖὠὉ  Ἵὕ ὂ ὃὕἻὊὕἾ  Ἧὑ Ἳ  ἳὠὊὉὖ  Ὗὅ  ἳ ὑὕ Ἳ ὂὖ  ὂὄ  

ὂὖὠὊὠὉ  ὅὂὖ Ὅὕ . 

ἵὂὖὟὊὕ ἵ ὅ  ὂὈὖὐὖ Ἳὕὄ Ἰ  ἳὠὊὉὖ  Ὗὅ  ἱὉ ὂὖὊ ἰ . 

ἳὠὊὉὖ  Ὗὅ   Ὗὂὠὑ ὅ Ἳὖ Ὃ ἵ ὂὝὑὕ ὅὉ ὅὕ  ὝἽ Ἳ ἱὉ Ὀὕ 

ἱὉ ὂὖὊ ὑ ὑὠὈ Ἳ ὅ Ὅ. ὂὈὖ ἳὠὊ ἳ ὍὗὀὕἻ ὑὐ Ἳ ὅ Ὗὅὕ, Ἧ   

ὝἽὉ ὅὕ ὝἽ Ὁὅ , ὝὈὕὐὖὉὖὉ ὑὖὂὖἻὠὍ ὅὉ ὅ ὂὖ Ἰ Ἵὕ 

ὈὉ Ἳ ὠὂ/ὝὂὍὖὑὖ ὠὈἻὠὍ ἯἻ ὑὂ ἻὕἻ Ἰ ὉὖὉ Ἵὕ ἳ ὅ ὂ 

ὝἽ Ὁὅ ἻὖὋ. ἸὟὊ ἵ  Ἧ  ὃὖἻ  ὃὖὠὌὠὉ Ὕὅὕ  Ὕὑ Ὗὑ Ἰ ἻὠὍ 

ὝἻὕ Ἳ  ἵ ὅὂὕ Ἰ Ἵὕ ὈὉ Ἳ/ὝὂὍὖὑὖ ὠὈ ὂὈὖὐὖ ἵ ἻὖὋ. 

ἵ Ἳὕ ὀὕἻ, ὂὈὖὐὖ ἳ Ὅ ὑ ὄ  ἵ Ἳ ( , , , , , ,) Ἰ  ὝἽὕ  

ὃὖἻ  ὃὖὠὌὉὖ Ἧ ὅὠὀὉὖ Ἰ  ὟὈ ὅ ὀ Ἰ ἻὠὍ  ὝἻὕ Ὅὄ. ἱ ὂ 

Ἰ ὝὅὉ  ἳὠὊὉὖ ἳ Ὅ Ἰ Ὕὑὕ ὑὕ ὠὂ CVCV ὈὕὂὖὕὖὠὉ ὅὉ ὅ ὂὖ 

Ἧὂ ὀ  Ὕὂὕὀ ὠὀὉ Ἰ Ὁ ἻὍὕἻ ὅὖὕὖ Ἳ ὅ ἻὖὋ. Ἰ Ὁ Ἳ ἯὠὀὉὕὍ 

Ἳὕὁ ὅ ὀ ὀ, Ἰ Ὁ Ἳ ὀ  Ὕὂὕὀ ὠὀὉ Ἰ  ὟἻὕ Ἳ Ἰ Ὃὖὠὁ Ἳ ὅ 
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Ὗὅ  ὝὑὍὖ ὠὀ ὝἻὕ  ὑὠἻὉὖ ὑὕὖὠἽ ὅ ὂ ὅ Ἳὖ Ὃὄ. ὂ Ὗὅὕ, ἱ ὂ 

ὠὋὠὉ ὅὉ ὅ ὂὖ ὂὈὖ Ὗὅ ὠἽ ἳ ὑὕ Ἳ 4000 ἯὠἽἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. 

ὟὈ Ἳ ὀ ἳὠὊὉὖ  Ὗὅ  Ὀὕ Ὃ Ἰ ὠὋἻὍὖ Ἰ ἽὖὌ ὑὖὕὖὑὕἻ ἻὗὟὐ 

ὂὊ ὅ Ὅὄ. 

3.5.8.2.1. ὅὖ  Ὀ  ὀὕὍὖἻὍὖ ἳὠὊὉὖ  Ὗὅ  Ὀὕ Ὃ 

 ὅὖ  Ὀ  ὅὖὋ (Pilips et al 2005) ἳὠὊὉὖ  Ὗὅ  Ὀὕ Ὃ  ἵ Ὃ 

Ἳ ὠὊὉὖ ὂὕ ἳ ὑὕ Ἳὖ Ὅ ἳὠὊὉὖ  Ὗὅ  Ὀὕ Ὃ Ἰ ὠὋὠὉ ὅ Ὃὖ 

ὑὖὍ Ἳὖ Ὃὄ. Ὕὅὕ ὑὕἻ ἳὠὊὉὖ  Ὗὅ  Ὀὕ Ὃ  ὑὐὖἻὍὖ 

ὝἽ Ὁ ὅ Ἳὖ Ὃ; Ἧὠὑ Ἦὅ Ὀ /Ἰ ὝἽὋὖ Ἧ ὅὠὀ (formant based), ἯὍ  

Ἧ ὅὠὀ (parameter based), Ἰ Ὃὖὠὁ  Ἧ ὅὠὀ (concatenation based). 

 ὂ ὟὅὕὠὂὉ ἳὠὊὉὖ  Ὗὅ  Ὀὕ Ὃ Ἰ ὠὋ ἱὠὁ ὅὕ Ἳ 

Ἧ ὅὠὀὉὖὌὕὄὂὕ. ἱὠὁ ὅὕ Ἳ ἱὊ  ὃὖὠὌἻὠὍ ἳ Ὅὀ : ἱὠὁὉὕ ὃὖὠὌ 

(offline), ἱὠὁ  ὃὖὠὌ (online phase). ἱὠὁὉὕ ὃὖὠὌ Ἧ ὅὠὀ ἯὌ  Ὕὂὕὖ, ὝὈὕὐὖ 

ὑὖὂὖἻὠὍ Ἳ ὀὋὖὂ (Ἰ ὉὖὉ Ἵὕ ὑὖὂὖἻ Ὀ  Ὀὗ Ἵὕ ὑὖὂὖἻ) Ὀ  Ἰ  

ὂὊ ὂὍ ὂὖ Ὕὂὕὖ ἱὑ ὠὋ ἳ ὅ . ἱὠὁὃὖὠὌ ἳ Ὅὗ  ἳὠὊὠὉ  Ἧ ὅὠὀ 

ἯὌ ἻὍὕἻ ὅὖὕὖ ὂ Ὀ  ὂὈὖ ὝὈὕὐὖ ὑὖὂὖἻὠὍ ὅὖὊὟὉὕἻὖ ὂ ὅὖ ὄ Ἧὑ ὠὋ 

Ὗὅ ἽὕἻ Ὀὕ ὂ ἱὑ ὠὋ ἳ ὅ . ἱ ὂ Ἰ ὠὋ Ἰ  ἱ Ὃὖ ὂὠὈὉὕὄ 

ἳὠὊ ὟἻὕ ὠὅ ἶ ὝἻὕ  Ὕὅὕ Ὅὀ Ἳ ἻὠὍ ἵ ἻὍὕἻ ὅ  ἳὠὊ ἰ ὑὖ 

ὃὖὠὌἻ  ὅ ὅὕ  (Ἧὂὕὑ Ἧ ὅὠὀ ἯὌ ἻὍὖ Ἳ ὀὋὖὂ ), ὝὈὕὐὖ 

ὑὖὂὖἻὍὖ ὅὖὊὟὉὕἻ ὂὖ ἱ ὂὖὉὕἻ  Ὗὅ  ὝὑὍὖ ὠὀ ἳ ὑὕ Ἳ Ἰ Ὃὖὠὁ  

ἳ ὑὕ Ἳ ὂὖ Ἳὀ Ἳὖ Ὃ.  
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ὅὀ : ἳὠὊὉὖ  Ὗὅ  ἵ ὂὖὊὂὖ  Ὕὂὕ ὂὖ ὅὀ  

  

 

 

 

 

 

 

 

Ἰ ὉὖὉ Ἵὕ  

ὑὖὂὖἻ  

Ὀὗ Ἵὕ 

ὑὖὂὖἻ  

Ἰ  

ὂὊ ὂὍ  

 
ἳ Ὅὗ ὅ ὅὕ  ὑὖὂὖἻὍὖ  ὅὖὊὟὉὕἻ  Ἰ Ὃὖὠὁ  

ἱὠὁὉὕ ὃὖὠὌ 

ἱὠὁὉὕ ὃὖὠὌ 

ὝὈὕὐὖ ὑὖὂὖἻ (Language Rules) 

ὂὈὖ ἵ Ἳ 

 ὂ ἻὕὌ ὂὈὖ ἵ  ὠὋ 12 ἳὉὖὝὊ Ἳ, 18 ὝὈ  ἵ Ἳ, 216 

ἳὉὖὝὈ  ἵ Ἳ (Ἧὂὕὑ 18 × 12 = 216) Ὀ  ἰ ὂ  ἵὄ ὅ  Ἰ  ἵ  

ἰἻὖὉὑ ὠὋ ὝἻὕ Ὅ.  ἰἻ ὝὈὕ ὂ ὂὈὖὐὖ 247 ὝὈὕ ὂ ἵ Ἳ ἳ Ὅὄ. 

ἳὉὖ Ἳ 

 ἳὉὖ Ἳ Ἧὑ Ὃὖ ἳ Ἵὕὖ Ἳ ὀ Ἳὗ ὑ Ὀὕ ὂὊ ὅ Ὅ. 

ἳὉὖ Ἳ ἳ Ἵὕὖ Ἳ 

Ἧ a 

ἰ  aa/A 

ἱ i 

ἲ ii/I 

ἳ u 

ἴ  uu/U 

ἵ e 

ἶ ee/E 

ἷ ai 

Ἰ o 

Ἱ ao/O 
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Ἲ  au 

ὝὈ Ἳ  (Consonants) 

 ὝὈ Ἳ Ἧὑ Ὃὖ ἳ Ἵὕὖ Ἳ ὀ Ἳὗ ὑ Ὀὕ ὂὊ ὅ Ὅ. 

ὝὈ Ἳ ἳ Ἵὕὖ Ἳ 

 k 

 ng 

 ch 

 nj 

 t 

 N 

 th 

 nth 

 p 

 m 

 y 

 r 

 l 

 v 

 zh 

 L 

 tR 

 n 

ἱ ὂ ὝὈ Ἳ ὋὕἻ ὅ Ἳὅ Ὅὄ. 

 ὑ ὄ : , , , , ,  

 ὝὈ ὄ: , , , , ,  

 ἱὠὀὉὖὄ: , , , , ,  

ἰ ὂ : ἰ ὂ ἵ  Ἦ ἵ  ἵ ὂ ὅ ; h ἵ  ἳ Ἵὕὖ Ἳ ὅ. ἱ  ὂὈὖὐὖ ὠὋὑὕὄ 

ὝἽὕ ἻὍὖὟὌὟὉ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. 
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ἳὉὖ ὝὈ ἵ Ἳ : 18 ὝὈ  ἵ Ἳ 12 ἳὉὖ ἵ Ἳ ὀ ὟἽ  ὑ ὠἻὉὖ 

18x12 = 216 ἳὉὖ ὝὈ ἵ Ἳ ὑὖὠὍἻὖ Ὃὄ. 

 ὂὈὖ Ἰ ὉὖὉ Ἵὕ ὑὖὂὖἻ (Tamil phonetic rules) 

 ὂὈὖ ἵ Ἳ ὂὄὖ ὂ ὠὈὉὕὄ Ἰ Ἳ Ὅ ὑ ὑ ἻὠὍ ὝἻὕ Ὅὄ. ἽὖὌ 

ἵ Ἳ Ἧὠὑ ὑ  ἱὀ  Ἧ ὅὠὀὉὖ Ὗὑ ὅ ὀ Ἰ ἻὠὍ ὝἻὕ ὀ ἸὟὊ ὑ ὠὑ  

ὝἻὕ Ἳὖ Ὃὄ. ἵὄὟὑ ἱ ὂ ἱὀ  Ἧ ὅὠὀὉὖὌὕὄ Ἰ  Ὗὑ ὅὕ 

ὑὖὍ Ἳ ὅὀὟὑ.  ἵ Ἳὕ ὀὕἻ Ἳ ἵ Ὃ ἵ  Ἧὠὑ ὑ  ἱὀ  Ἧ ὅὠὀὉὖ  

[ka], [ha], [ga] ἵ Ὃ Ἰ  Ὗὑ ὅὕ ἻὠὍ ὝἻὕ Ὅ .      

         

    

   Ἳ ( ka)   Ἳ (ha)    Ἳ (ga)   

           

ὂὈὖ ὑ ὄ ἵ Ἳ , , , , ,  ἵ ὅὄ Ἧὠὑ ὑ  ἱὀ  Ἧ ὅὠὀὉὖ 

Ὗὑ ὅ  Ἰ .   

ἱὉ  Ἰ  (Normal sound): ὑ ὄ ὝὈ ἻὍὖ  ἯὠὑἻὟὍ ὑ Ὗὅὕ Ὀ  

ὝἽὕ  Ὕὂὕὀ Ἳ ὂὖ Ὀὕ ὋὈὖ Ὃὖ ἱὉ  Ἰ ἻὍὕἻ ( Ὂ Ὄὕ Ἰ ἻὍὕἻ/voiceless 

sounds) ὑ .  

ὂὈὖ ἵ  ἳ Ἵὕὖ 

Ἳ ka 

Ἵ cha 

ὀ ta 

ὂ tha 

ὅ pa 

Ὃ tRa 

 

Ἳ ὄ Ἰ Ἳ  (Hard Sounds): ὑ ὄ ὝὈ Ἳ  ὝὈ ὄ Ἳ , , , , ,   

ὑ ὠἻὉὖ Ἧὠὑ Ἳ ὄ Ἰ ἻὍὕἻ ( Ὂ  Ἰ ἻὍὕἻ/voiced sounds) ὑ . 
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ὂὈὖ ἵ  ἳ Ἵὕὖ ὄ ὑ  Ἰ   

Ἳ ga  

Ἵ cha  

ὀ da  

ὂ dha  

ὅ bha , ,  

Ὃ dRa  

ὝὈ  Ἰ  (Soft Sound): ὝὈ  Ἰ  ὝἽὕ  Ὀ ὂὖὉὖ Ἧὑ Ὃὖ ὝὈ Ἳ ὄ  ὑὊὕὂ 

ὃὖὠὌὉὖ ὑ . 

ὂὈὖ ἵ  ἳ Ἵὕὖ 

Ἳ ha 

Ἵ sa 

ὀ da 

ὂ dha 

ὅ bha 

Ὃ Ra 

ὂὈὖ Ὀὗ  ὑὖὂὖἻ (Tamil Prosodic rules) 

 Ὀὗ  ἵ ὅ  ὝὑὍὖ ὅὕ  ὅὉ ὅ ὂ ὅ ἻὖὋ Ἰ  ὝὅὥὂὖἻ Ἰ ὉὄὖὉ Ἵὕ 

ὑὖὠὍ ἰ . ἱ ὂ ἱὉ ὠἻὉὕὄ Ἰ  ἳὠὊὠὉ ἳ ὑὕ Ἳ ὅὉ ὅ ἻὖὋ. Ὀὗ  

ὠὋὉὕὄ Ὄὁ ὠὑ  ὝἻὕ Ὅ; Ὀ  ἱὠὀὃὖ ὂ Ἳ, ἱὠἽὠὈ, ἻὕὌ Ὀ  

Ἵ ὂ ὂὖ Ἧ ὅὠὀὉὖ Ὗὅ ἽὕὍὕὖ Ὗὃὕ Ἳ ἻὠὍ Ὀὗ Ὕὀ ὅὠὂ  ὝἻὕ Ὅ. 

Ὗὅ  ἽὈὖ ὠἿὉὖ ὈὖἻ ὝὑὍὖ ὅὠὀὉὕὄ ὅ ὂὖ ἱὠἽὠὈ ἰ . Ὀ Ἳ ὂ Ἳ ἱὠἽὠὈ 

Ὀὕ ὅὕ Ἳ Ὄ  ὂ Ἳ  ἳὁ ἽὖἻὠὍ ὝὑὍὖ ὅ ὂ Ὁ Ἵὖ ἻὖὋὕ Ἳ. ἵὄὟὑ 

ἱὉ ὠἻὉὕὄ Ἰ  Ὗὅ ὠἽ ὝὅὋ ἱὠἽὠὈ Ὀ  ἻὕὌ ἯὍ  ὅ ὋὖὉ ὑὖὕὖὑὕὄ 

ὅ ὅὕ  ὝἽ Ὁ ὅὀ Ὗὑ . ἱ  ὅὌ Ὀ  ὝἽ ὠἻἻ ὀ Ὁ ὈὖἻ  Ἳ ὄὈὕὄ 

ὅὁὖ ἵ ὅὂὕ, ἱ ὂ ὝἽὉ ὅὕ  Ἰ Ὕὑὕ ἯὌἻὖ ἻὕὌ  Ὀ ὟὈ 

Ἳ ὂ ὅ Ὅ . Ὗὂὠὑ ὅ Ὗὅὕ ἽὕὖὉὕὄ ἯὍ  ὝὈὥὄ ὠὂ (silence) ὝἽ ὑ  Ἰ  

ἻὖὉὈὕὄ ὅὁὖὉὕ. ὃὖ ὂ Ὃὖ/ Ὅὖ (full-stop), Ἳὕ Ὅὖ (coma), ἯὠὊ Ὅὖ 
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(semicolon), Ἳὕ Ὅὖ (colon) Ὗὅὕ Ὃ ἱὀ ἻὍὖ ἯὋὖ Ἳ ὅ ὂ ὅὀ Ὗὑ Ὁ 

Ὀὕ ὅὕ Ἳ Ἳὁ Ἳὖ ἵ ὝἻὕ Ὅ ὅ ὀ. 

ὃὠὀ ὠὋ ὅ ὂ/ὝἽὉ ὅ ὂ (Implementation) 

 ἱὠὁὉὕ (ἰἮ ὠὌ ) Ἳ ὀ, ἱὠὁ  (ἰ ὠὌ ) Ἳ ὀ Ὀ  ὅὉὄ 

ἱὠὀ Ἳ ὂὖ ἳ ὑὕ Ἳ ἱὑ ὠὋ ἳ Ὅὀ ἻὖὉ ἳὠὊὉὖ  Ὗὅ  ἱὉ ὂὖὊ ὠὂ 

ὝἽὉ ὅ ὑ  ἱ ὂ ὅὖὕὖὑὖ ὑὖὑὕὖ Ἳὅ ἻὖὋ. 

ἱὠὁὉὕ  (ἰἮ ὠὌ ) Ἳ ὀ 

 ἻὁὖὄὖὉὖ ἱὠὁὉὕ (ἰἮ ὠὌ ) ὝἽὉ ὅὕ  Ἧ ὅὠὀ ἯὌ ἻὠὍ 

Ὗὂ Ὕὂ ὅ Ὀ  Ἰ  ὂὊ ὂὍ ἳ ὑὕ ὑ ἰἻὖὉὠὑ Ἧὀ  

Ἧ ὅὠὀ ἯὌἻὖ Ὕὂὕὖ (Selection of basic unit) 

 Ἧ ὅὠὀ ἯὌ ἻὍὖ Ὕὂὕ ὅὖ ὂὈὖὐὖ ἳ Ὅ Ἧὠὄ  Ἰ Ἳ  / ὝἽὕ Ἳ  

ἱ Ἳ Ὗὑ . ὟὅἽὖ ἱ ὂ ἯὌ  ἯὠἽἻ, Ἰ Ὁ Ἳ, ἲὝὊὕ Ἳ, ὝἽὕ Ἳ, 

ὝἽὕ ὝὋὕὀ Ἳ Ἧ Ὄ  ὑὕ ἻὖὉ ἻὍὕἻ ἱ ἻὌὕ. ἱὑ Ὃὖ ὈὖἻ ὃὗὍὈὕὄ ἯὌ  

ὑὕ ἻὖὉ ἰ ; Ὀ  ἻὖὉ ἯὌ  Ἰ Ὁ /ἲὝὊὕ ἰ .  

 ὃὕ ὑὕ ἻὖὉ ὠὂ (sentence) Ἧ ὅὠὀ ἯὌ  ἵὄ  Ὗὂ ὝἽ ὂὕ, 

Ἰ Ὃὖὠὁ ἻὍὖ ἵ ὁὖ ὠἻ ὠὋὑὕἻ ἱ . ἵὄὟὑ ὂὊ ἯὂὖἻὈὕἻ ἱ . 

ἰὄὕ  ἯὌ ἻὍὖ ἵ ὁὖ ὠἻ ἵ ὠὌὉ ὋὂὕἻ ἱ , Ἧ  ἱ  ἵ ὂὝὑὕ 

Ἳὖὕὖ ὀ ὟὑὠὌ ὝἽ Ὁ Ἧ ὂὠἻὉ ἯὠὈ ὠὅ ὑ ὑὠὈ Ἳ ἱὉὌὕ. 

Diphone 

 ὃὕ Ἰ Ὁὠὄ (phoneme) Ἧ ὅὠὀ ἯὌ  ἵὄ  ὝὂὕὖὝἽ ὂὕ, 

Ἰ Ὃὖὠὁ ἻὍὖ ἵ ὁὖ ὠἻ ἯὂὖἻὈὕἻ ἱ . ἵὄὟὑ ὂὊ ὠὋὑὕἻ ἱ . 

ἱ ὅὖ , ὂὊ ὂὍ ὂὖ ἯὍ  Ἰ  ἻὖὉὈὕὄ Ἳ ὂὖ ὝἻὕ Ὅ Ὗὑ Ὁ ἻὕὊὁὖ 

ἰ . 

 ἯὠἽ  (syllable) Ἧ ὅὠὀ ἯὌ  ἵὄ  Ὗὂ Ὕὂ Ἳ ὅ ὀὕ, ἯὠἽ Ὕὑ Ὗὑ 

ἱὀ ἻὍὖ ὑ Ὗὅὕ Ἧὠὑ Ἰ Ὕὑὕ Ὃὖ Ἰ  Ὀὕ ὅὕ ἻὠὍ ὝἽὉ ὅ ὂ Ὗὑ ; 

Ἧ  Ἵὕ ὂὖὉὈὖ ὠὌ; ἶὝὄ Ὃὕ Ἰ  ἯὠἽ ὂὈὖ ἵ ἻὠὍ Ὀ ὟὈ ὝἻὕ Ὅ. 

 ἲὝὊὕ Ἳ ( ἮὟὅὕ/diphone) ἵ ὅ  ἱὊ  Ἧ Ἳὖ Ὅ ἱὊ  ἯὠἽἻ  

ὃ ὑὖ Ὗὂὕ  Ἰ  ἰ . ἵ Ὃὕ ἱ  Ἧ ὅὠὀ ἯὌ  ἵὄ  Ὗὂ Ὕὂ Ἳ ὅὀὕ 

Ἰ Ὃὖὠὁ  ἳ ὠὌ ὠὋὑὕἻ ἱ . ἰὄὕ  ὂὊ ὂὍ ὂὖ ὟἽὈὖ Ἳ Ὗὑ Ὁ 
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ἯὌ Ἳ  ἵ ὁὖ ὠἻ ἯὂὖἻ ἰ ; ἶὝὄ Ὃὕ Ἰ Ὕὑὕ Ἧ Ἳὖ Ὅ ἯὠἽἻὍὖ 

Ἰ ἻὠὍ ὟἽὈὖ Ἳ Ὗὑ Ὁ  ἯὑἽὖὉ ἰ . 

 ἱ ὂ ἳ ὠὈἻ  Ἧὠὄ ὠὂ  ὅὕὖἽὗ ὂὅὖ, Ἰ Ὁ  ἱὂ Ἳὕὄ Ἧ ὅὠὀ ἯὌ  

ἵὄ  Ὗὂ Ὕὂ Ἳ ὅ Ὅ. ἱ  Ἰ  ὝὈὕὐὖὉὖ Ἧ ὅὠὀ Ἰ  ἯὌ  ἰ . 

ἰ ἻὖὌ ὠὂ Ὕὅὕ ὂὑὠὊ, 26 ἵ Ἳ ἳ Ὅὄ; ἰὄὕ  ἰ ἻὖὌ ὂὖ ὃὖὠὋὉ 

ὈὉ Ἳ Ἳ/ὝὂὍὖὑ Ὃ ὂ ὠὈἻ ἳ Ὅὄ. ὂὈὖὐὖ ὈὖἻ  ὠὋὑὕὄ 

ὈὉ ἻὟὈ/ὝὂὍὖὑὖ ὠὈ ἳ Ὅ  Ἧὑ Ὃὖ ὈὖἻ  ὂὄὖ ὑὈὕὄ ἳ Ἵὕὖ Ἳ ὀ 247 

ἳ Ὅὄ ἳ Ὅὄ ἵ ὅὟὂ ἳ ὠὈ. ὂὖ ὅ Ὗὑ ἵ Ἳ  ὂὈὖὐὖ Ὀὕ 343 Ἰ Ὁ ἻὍὖ 

ὝὅὕὖὉ ὅ ὉὠὌ ἳ ὑὕ ἻὖὋὄ, ἱ  ὂὈὖ Ὗὅ  Ἧ ὅὠὀὉὕἻ ἯὠὈἻὖὋ. 

Ἰ  ὂὊ ὂὍ ὠὂ ἳ ὑὕ ὂ (Creation of sound database) 

 Ἰ Ὁ Ἳ Ἧ ὅὠὀ ἯὌ  ἵὄ  Ὗὂ Ὕὂ Ἳ ὅ ὀὂὕ, ἵ Ὄὕ Ἰ Ὁ Ἳ  

ὅὂὖ ὝἽ Ὁὅ  ὂὊ ὂὍ ὂὖ ὟἽὈὖ Ἳ ὅ ἻὖὋ. Ἰ  ὂὊ ὂὍ ὂὖ ὂὊ Ἰ  

ἻὖὉὈὕὄ ἻὕὊὁὖὉὕ ἳὠὊὉὖ  Ὗὅ ὠἽ Ὕὅὕ ὂὑὠὊὉὖ ὝὑὍὖ  ὂὊ 

ἻὖὉὈὕὄὂὕ.  

 Ὗὅ ὠἽ ὅὂὖ ὝἽ Ὗὅὕ, ὠὋ ὂ 8 ἻὖὟὌὕὝὔ  ὅὂὈὕὂὖὕὖ (sampling) 

ὂ  8-ὅὖ  ὅὂὈὕὂὖὕὖ ἱ Ἳ Ὗὑ . ἱ  ὟὈὕἽὈὕὄ ὂὊὈὕὄ Ὗὅ ὠἽ 

ἳ ὑὕ ἻὖὋ, ἰὄὕ  Ἧὠὂ  ὕὖ ὝἻὕ Ὅ . ὂὊ ὠὂ ὈὕὂὖὕὖὉὖ ἳ Ὅ ὅὖ ἻὍὖ 

ἵ ὁὖ ὠἻὠὉ 12 ὅὖ Ἳ Ἧ Ὄ  16 ὅὖ ἻὍὕἻ ἯὂὖἻὕὖ ὅὂ Ὄ  ὟὈ ὅ ὂὌὕ. 

Ἶὖ ὀὌὕ Ἳ ὃὖὠὌἻὠὍ ἯὂὖἻὕὖ ὅ Ἰ  ἯὠὀὉὕὍ ὋὖὠὉ Ἵ ὂ ὑὖἻὖὂ ὂὖ 

ἯὂὖἻὕὖ. ὅὂὈὕὂὖὕὖ ὑὖἻὖὂὠὂ 8 kHz  ὟὈ , Ἧὂὕὑ 10 kHz, 16 kHz Ἧ Ὄ  20 kHz 

ὑὠὊ ἯὂὖἻὕὖὅ  Ἧὂὖ Ὕὑ ἳ Ὅὀ Ἳ ὠὂ ὟὈ ὅ ἻὖὋ. ἯὂὖἻ ὅὂὈὕὂὖὕὖ Ἧὂὖ Ὕὑ 

ἯὂὖἻ ὂὊ ὠὂ ὂ . ἳὉ ὂὊ Ὗὅ  ὅὂὖ  ὂὖ ὅὖ ὟἻ ὅὂ  16 ἻὖὟὌὕὝὔ  

ὅὂὈὕὂὖὕὖ ὂ  ὃὖὉὕὈὕὄὂὕ. 

 Ἰ  ὂὊ ὂὍ ὠὂ ὝἽὉ ὅ ὑ 4 Ἳ ὀἻὍὖ ὟὈ ὝἻὕ Ὅ ὅ ὀ. 

1. Ἰ ἻὠὍ ὅὂὖ ὝἽ ὂ (Recording sounds): Ἰ ἻὠὍ ὅὂὖ ὝἽ ὑ Ἰ  ἱὉ  

ὂὈὖ ὝὈὕὐὖ Ὗὅ ὅὑὠὊ ὅὉ ὅ ὂὖ ὟὈ ὝἻὕ Ὅ ὅ ὀ. 30-16000 Ὕὔ  Ἧὂὖ Ὕὑ 

ὅὂὖ ὝἻὕ ὀ ὠὈ ὟὊὕἮὟὅὕ Ὄ  Ἵ ὂ ἱ Ὄὕὂ ἯὠὋὉὖ ἱ  ὝἽ Ὁ ὅ ὀ. 16 

ὅὖ Ἳ ὅὂὈὕὂὖὕὖ ἯὍ ὀ  8 kHz ὅὂὈὕὂὖὕὖ Ἧὂὖ Ὕὑὀ  ὅὂὖ ὝἽ Ὁ ὅ ὀ. 
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ὅὂὈὕὂὖὕὖ Ἧὂὖ Ὕὑ ἽὖὋὖὉ ἵ Ὃὕ  ὕὖ ὝἻὕ Ὅ Ὁ Ὂ  ὝὑὍὖ ὠὀ ἳ ὑὕ Ἳ 

ἱ  Ὗὅὕ ὈὕὄὂὕἻ ἱ ὂ. 

2. Ἰ Ὁ ἻὠὍ  ὅὖὕὖὝὂ ὂ (Extracting phonemes): ὅὂὖ ὝἽ Ὁ ὅ ὀ Ἰ  ὟἻὕ  

Ἧὠὄ  ἯὌ Ἳ  (ἳὉὖὝὊ Ἳ, ὝὈ  Ὀ  ὝὈ -ἳὉὖ ὅὖὕὖ Ἳ) Ὕὂὕὀ ἽὖὉὕὄ 

ὟἻὕ ὅὕ. Ἰ Ὕὑὕ Ἰ Ὁ  Ὕὅὕ  ὅ ὂὖ ἱ ὂ ὟἻὕ ὅὖ  

ὅὖὕὖ Ὕὂ Ἳ ὅ Ἰ  ὂὄὖ *.wav ὟἻὕὅὕἻ ὟἽὈὖ Ἳ ὅ ὀ. ἱ  Ἰ  ἵ  

ὝὈ Ὕὅὕ Ὅὕὄ Sound Forgeἷ  ὅὉ ὅ ὂὖ ὝἽ Ὁ ὅ ὀ. 

3. ἱὠἽὠὈ Ὃὖ ὂ (Pitch marking): ἱὂ  Ὕὅὕ  Ἰ Ὕὑὕ Ἰ Ὁὄὖ ἳ ὠὈὉὕὄ 

Ὕὂὕὀ Ἳ Ὀ  ἱ ὂὖ ὍὖὠὉ Ἳ ὀὋὖὂ ἰ . ἱὠἽὠὈ Ὃὖ ὂ ἻὍὖ 

ἯὠὌὑ ὑ Ἳ Ἰ Ὃὖὠὁ Ἳ ὅ ὑὂὕ ἱ  ἯὑἽὖὉ ἰ . ἵὄὟὑ Ἰ Ὕὑὕ 

Ἰ Ὁὄὖ Ὕὂὕὀ Ἳ  ἻὑὄὈὕἻ ὟἻ ὅὂ Ὄ  Ἳ ὀὋὖὉ ὅ ὀ Ὀ  

Ἧ ὂ ἱὊ  ἱὠὀὟὉ ἳ Ὅ ὅ ὂὖ Ὗὂ Ὕὂ Ἳ ὅ Ἰ  ὂὄὖ *.wav ὟἻὕ ὅὕἻ 

ὟἽὈὖ Ἳ ὅ ὀ. Ἧὂ ὅὖὋ ὂὖ Ἰ Ὕὑὕ Ἰ Ὁὄὖ ἳ ὠὈὉὕὄ ἻὕὌ ἯὍ  ὟἽὕὂὠὄ 

Ὀ  ὅὖὠὐ ( trial and error ) Ὄ  ὂὗ Ὀὕὄὖ Ἳ ὅ ὀ. 

4. Ἰ  ὟἻὕ ἻὠὍ ὂὖ ὂ (Editing sound files): ἱὠἽὠὈ Ὃὖ Ἳ ὅ ὀ Ἰ  ὟἻὕ Ἳ 

Ὕὅ ὅὕὌὕὄ Ἵ ὂ ὅ ἻὍὖ ἶ ὝἻὕ Ὅ Ὁ ὂὊ ὂὖ ἱ ὅὂὖὠὌ. ἵὄὟὑ 

ἱὠὁ ὂὕ Ἧὠὑ Ἰ  ὃ Ὄ ὂὊὈὕὄ ὝὑὍὖ ὠὀ ἳ ὑὕ ὅ Ἧὑ Ὃὖ ὂὊ ὠὂ 

ὟὈ ὅ ὂ ὂὖ ὂ Ὗὑ . ἱ ὂ Ἳ ὀ ὂὖ Ὗὅὕ Ἵ ὂ ὠὋ  ὑἽὂὖἻ ἳ Ὅ Ἵ  

ἮὟὅὕ  ἵ ὅ  ὅὉ ὅ ὂ ὅ ὀ. 

ἱὠὁ  (ἰ ὠὌ ) Ἳ ὀ 

 ἱὠὁ /ἰ ὠὌ  Ἳ ὀ ὂὖ ὃὖὊ ἱ  Ὗὅὕ ὅὖ ὄὁὖὉὖ 

ὟὈ ὝἻὕ Ὅ ὅ ὅὁὖἻ Ἧὀ  ἱὉ ἻὖὋ. ἱ   ἻὖὉὈὕὄ Ἳ ὀἻὠὍ 

ἳ Ὅὀ ἻὖὉ, Ἧὂὕὑ ἳὠὊ ὅ ὅὕ  Ὀ  ὅὕ ὅ ὂ (text analysis & parsing), 

ὝὈὕὐὖ ὑὖὂὖἻὍὖ ὅὖὊὟὉὕἻ Ὀ  ἳὠὊὉὖ  Ὗὅ  Ὀὕ Ὃ ἳ ὑὕ Ἳ ὝὈὕὐὖ 

ἯὌ ἻὍὖ Ἰ Ἳὖὠὁ ἵ ὅὄ. 

ἳὠὊ ὅ ὅὕ  Ὀ  ὅὕ ὅὕ : ἱ ὂ Ἳ ὀ ἳ Ὅὗ  ἳὠὊὠὉ ὅ ὅὕ  ὝἽ  

Ἰ ὠὋ ἻὖὍὖἮὠὅ ἵ Ἳ, ἱὊ ὠὀ ἻὖὍὖἮ ἵ Ἳ Ὀ   ἻὖὍὖἮ 

ἵ Ἳ Ἳὕ ὅὖἻὖὋ . ὅὖ ὄ Ἧ  ἳ Ὅὗ  ἳὠὊὠὉ Ὗὅ Ἵὖ Ἧ ὅὠὀ 

ἯὌ ἻὍὖ ὑὕὖὠἽὉὕἻ ὅὖὕὖ ἻὖὋ . 
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ὝὈὕὐὖ ὑὖὂὖὉὖ ὅὖὊὟὉὕἻ/ὅὉ ὅὕ: ἳ Ὅὗ  ἳὠὊὠὉ Ἧὂ  Ἧ ὅὠὀ ἯὌ ἻὍὕἻ 

ὅὖὕὖ ὂ ὅὖὋ, ὂὊ ὂὍ ὂὖ ἽὕὖὉὕὄ Ἰ Ὁὠὄ  ὅὖὕὖ Ὕὂ Ἳ ὝὈὕὐὖ ὑὖὂὖἻ 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. ἱ ὂ Ἳ ὀ ὂὖ ἱὉ ὠἻὉὕὄ Ἰ  ὟὅὠἽ 

Ἰ Ἳὖὠὁ ὅὂ ἻὕἻ/ἳ ὑὕ ὑὂ ἻὕἻ ὝὈὕὐὖ ὂὖ ὀὑ ὀὈὕὄ Ἰ  ὑὖὂὖἻ 

ἱὠὁ ὝἻὕ Ὅὅ ὀὄ. 

Ἰ Ὃὖὠὁ : ἱ ὂὖ Ἳ ὀ ὂὖ Ὗὅὕ, ἽὕὖὉὕὄ ὑὕὖὠἽὉὖ Ἧ ὅὠὀ ἯὌ ἻὍὖ 

ἯὠὌὑ ὑ ἻὍὖ Ἰ Ὃὖὠὁ  ὟὂὠὑὉὕὄ Ἰ  ἯὠὌὑ ὑ ὠὂ ἳ ὑὕ Ἳ 

ὟὈὝἻὕ Ὅ ὅ Ἳὖ Ὃ. Ἧ ὅὠὀ ἯὌ ἻὍὖ ἯὠὌ ὑ ὑ Ἳ ὂὊ ὂὍ ὂὖ 

ὅὖὕὖ Ὕὂ Ἳ ὅ Ἰ Ὃὖὠὁ Ἳ ὅ Ἳὖ Ὃὄ. 

ὅὉὄ ἱὠὀ Ἳ (User Interface) 

 ὑὖὒὙὑ ὟὅἽὖ 6.0-ἷ  ὅὉ ὅ ὂὖ Ἰ  ἵὍὖὉ ὑὠὊἻὠὌ ὅὉὄ ἱὠὀ Ἳ 

graphical user interface (GUI) ἳὠὊὉὖ  Ὗὅ ἱὉ ὂὖὊ ἳ ὑὕ Ἳ ὅ ὀ. ἱὠὀ Ἳ 

ὂὈὖὐὖ ἳὠὊὠὉ ἳ Ὅὖὀ ἳὠὊ  Ὕὅ ὠὉ  Ὗὅ  Ἰ ὠὉ ἱὉ Ἳ Ὕὅὕ ὂὕὠὄ 

ὝἻὕ Ὅ. ἳ Ὅὗ  ἳὠὊ ὂὈὖ ὑὕ ὠὂὉὕἻὟὑὕ Ἰ  ἵ ὁὕἻὟὑὕ 

ὑὕ ἻὖὉὈὕἻὟὑὕ ἱ ἻὌὕ. ἳὠὊὉὖ  Ὗὅ  Ὀὕ Ὃ ὠὂ ἳ ὑὕ Ἳ ἳ Ὅὖὀ ὅὀ 

ἳὠὊὠὉ ὟἽὈὖὠὑ Ἳ Ἧ Ὄ   ὟἽὈὖὠὑ ὂ ἳὠὊὠὉ ὂὖὋ Ἳ Ἰ  ὑὖ ὅ ὠὂ 

ἱὠὀ Ἳ ὅὉὄ  ὑὐ ἻὖὋ. TSC_Avarangal  ἵ Ὃ ὂὈὖ ἵ  ὅὉὄ 

ἱὠὀ Ἳ ὂὖ ἳ ὑὕ Ἳ ὂὖ ὅὉ ὅ ὂ ὅ ὀ. eKalappai 1.0  ἵ Ὃ ὝὈ Ὕὅὕ  

ὂὈὖ ἳὠὊὠὉ ἳ Ὅὗ ὝἽ Ὁ ὅὉ ὅ ὂ ὅ ὀ.   

 ἱὠὂ ὅ Ὃὖ ὅὖ ὑ Ὀὕ ὠὊ ὂὊ ὅ Ὅ: 

 ἵ ὂὝὑὕ ὂ ὄὖ ὠἽὉὕὄ ὂὈὖ ἳὠὊὠὉ  Ὗὅ  ὋὕἻ Ὀὕ Ὃ Ὁ Ἰ  

ἳὠὊὉὖ  Ὗὅ Ὀὕ  ἱὉ ὂὖὊὠὂ ὂὈὖ ὝὈὕὐὖ Ὕὑ ὋὖἻὊὈὕἻ ἳ ὑὕἻ ἱὉ  

ἵ ὅὠὂ  ἱ ὂ ὝἽὉ ὅὕ Ἳὕ ἻὖὋ. ὂὈὖ ὝὈὕὐὖὉὖ Ἧ ὅὠὀ ἯὌ ἻὍὕἻ 

Ὗὂ Ὕὂ Ἳ ὅ ὀ 343 Ἰ Ὁ ἻὍὕ ἳ ὑὕ Ἳ ὅ ὀ ἱὉ ὂὖὊ ὂὖ ὅὖ ὂὍ 

Ἰ ἻὠὈ ὅὖ ἱὂὉὈὕἻ ὝἽὉ ὅ ἻὖὋ. Sound Forge  ἵ Ὃ Ἰ  ἵ  ὝὈ Ὕὅὕ  

Ἰ Ὁ ἻὠὍ ἽὕὖὉὕὄ ἱὠἽὠὈ ὀ ὂὉὕὕὖ Ὗὅὕ ὅὉ ὅ ὂὅ ὀ . Ἰ Ὁ ἻὠὍ  

ὅὂὖ ὝἽὉ 8 kHzἷ ὑὖὀ ἽὖὋ ὂ ὅὂὈὕὂὖὕὖ ὟὑἻ ὠὂ ὅὉ ὅ ὑὂ Ὄ  Ἰ  

ὝὑὍὖ  ὂὊ ὟὈ  ἯὂὖἻὕὖ Ἳ . ἳ ὑὕ Ἳ ὅ ὀ ἳὠὊὉὖ -Ὗὅ  

ἱὉ ὂὖὊ ὝἻὕ Ἳ ὅ ὀ ἳὠὊὠὉ Ἧ ὅὠὀ ἯὌ ἻὍὕἻ ὅὖὕὖ ὅ, ἽὕὖὉὕὄ 
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Ἰ Ὁ ἻὠὍ ὅὖὕὖ Ὕὂὅ , ὂὊ ὂὍὀ  Ὕὅὕ ὑ  Ὀ  ὟὂὠὑὉὕὄ Ἰ  

ἯὠὌὑ ὑ ὠὂ ἳ ὑὕ ὑὂ ἻὕἻ ἽὕὖὉὕὄ ὑὕὖὠἽὉὖ Ἧ ὅὠὀ ἯὌ  

ἯὠὌὑ ὑ ἻὠὍ Ἰ Ὃὖὠὁ ὅ  ἵ ὅὄὑ ὠὋ Ὕὑ ὋὖἻὊὈὕἻ ὝἽὂ . ἵ Ἶὖὄὖ  

ἱ ὂὖὉὖ ὑὖὒὙὑ ὟὅἽὖ Ὄ  ἳ ὑὕ Ἳ ὅ ὀ Ἰ  ὑὠὊἻὠὌ ὅὉὄ Ἳ ἱὠὀ Ἳ 

ἰ . ἱ  ὅὉὄ Ἳ ὂὈὖ ἳὠὊὠὉ ἵ ἻὍὖ Ἧ Ὄ  ἵ ἻὍὖ ἳ Ὅὖὀ 

Ἧ Ὀὂὖ ἻὖὋ. ἱ ὂ ἱὠὀ Ἳ ὅὉὄ ἻὠὍ ἳὠὊὠὉ ὅὖ ὄ ὟἽὈὖ Ὀὗ  ἱὉ Ἳ 

Ἧ Ὀὂὖ ἻὖὋ. ὅὉὄ ἱὠὀ Ἳ ὠὂ ἳ ὑὕ Ἳ ἵ ὑὕἻ TSC_Avarangal  ὂὈὖ 

ἵ  Ὗὂ Ὕὂ Ἳ ὅ ὀ.  

 ἱ ὂ ἰ ὑὖ ἽὕὖὉὕὄ Ἰ Ὃὖὠὁ ὅὖ ἻὕἻ Ἧ ὅὠὀ Ἰ  ἯὌἻὖ Ἰ  

ἻὕὌ ὠὂ ἽὕὖὝἽ Ὁ ἻὖὉ ὑ ὝἻὕ Ἳ ὅ ὀ. ἱ ὅὖ , ὝὑὍὖ ὠὀ 

ἱὉ ὠἻὉὕὄ Ὗὅ  Ὕὃ ἻὈὕἻ Ὀὕ ὑὂ Ἳὕὄ ἱὠἽὠὈὠὉ ἽὕὖὝἽ ὂ Ὄ  

ὟὈ  ὟὈ ὅὕ Ἳ ὟὈὝἻὕ Ὅ ὅὀ Ὗὑ .   

3.5.8.2.2. ἳὂὉ Ὀὕ Ὀ  ὀὕὍὖἻὍὖ ὂὈὖὐὖ Ἳὕὄ ἵ ὂὖ  Ἰ ὉὄὕἻ Ὀὕ  

ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ  Ἳ Ὃ (Decision Tree Learning for Automatic Grapheme to 

Phoneme Conversion for Tamil) 

 ὂὈὖὐὖ Ἳὕὄ ἵ ὂὖ  Ἰ ὉὄὕἻ Ὀὕ  ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ  Ἳ Ὃ  

ἳὂὉ Ὀὕ  ὀὕὍὖἻ (Udhyakumar  et la 2004) ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ Ἳ ὋὠὌ 

ὅὉ ὅ ὂὖ ὂὈὖ ἵ ὠὂ  Ἰ ὉὄὕἻ Ἰ  ὂὖὉ Ἧ ὠὋὠὉ ὑὖὍ Ἳὖ Ὃὄ. 

ὝὈὕὐὖὉ ὅ ὀ ἱ ὂ Ἧ ὠὋ, ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋ ὟὅὕὌ Ὃὖ ὅὊ ὂ 

ἯὍὑὖὌὕὄ ὐ  ὑὖὂὖἻὠὍ ἳ ὑὕ Ἳ ; ἱὂὄὕ Ὀὕ Ὃὂὖ  ἽὖὋ ὂ Ὁ ὠὂ 

ὂ . 

 ἵ ὂὖ  Ἰ Ὁ  Ὀὕ Ὃ (Grapheme to phoneme conversion) ἳὠὊὉὖ   

Ὗὅ  Ὀὕ Ὃ ἯὠὈ  Ὗὅ  ἯὋὖὂ ἯὠὈ  ἻὖὉὈὕὄ ἰ . 

ὝὈὕὐὖὉὖὉὌὕὍ ἻὍὕ ὂὉὕὕὖ Ἳ ὅ ὀ ἯἻὊὕὂὖἻ ὈὖἻ  ὃ ὅἻὈὕὄ ἰὂὕὊὈὕἻ 

ἱ ὂὕ , Ἧὠὑ ἵ ὂ ὝὈὕὐὖὉὖ ἳ Ὅ ὝἽὕ ἻὍὖ ὠὈὉὕὄ ὅ ὉὠὌ ἳ ὅ ὂ 

Ὁὕὂὂὕ Ἧὠὑ Ἰ Ὗὅὕ  ὠὈὉὕὄὠὑ Ἧ Ὄ. Ἰ  ὑὖὕὖὑὕὄ ἯἻὊὕὂὖ ὃὖὠὋὉ 

ὟἽὈὖ ἱὀ ὠὂ  ὅὉ ὅ ἻὖὋ . ἱ  Ὗὅ  Ὕὂὕὐὖ ὅ ἻὠὍ Ὀὕ  ὝἽὕ ὌἻὊὕὂὖ 

ὐ Ἳ  ὅὉ ὅ ὑὠὂ Ἳ ὅ ἻὖὋ. ἵὄὟὑ ἵ  ὑ ὑ ὂὖ  

ἳ Ἵὕὖ ὠὅ Ἳὁὖ  Ὀὕ  ὃὠὀ ὠὋ ἯὑἽὖὉ ἰ . 
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 ὂὕὄὖὉἻὈὕἻ ἵ ὠὂ Ἰ ὉὄὕἻ Ὀὕ ὑὂ Ἳὕὄ ὅὌ Ἧ ὠὋἻ  

ὅὉ ὅ ὂ ὅ Ὅὄ. Ἰ  ὝὈὕὐὖἻὍὕ ἲ Ἳ ὅ, ἵ ὠὂ Ἰ ὉὄὕἻ Ὀὕ ὑ  

Ὕὅὕ ὑὕἻ Ἰ  Ὀ ὑὖὂὖἻὍὕ ὟὈ ὝἻὕ Ὅ ὅ ἻὖὋ. ἯὠὑἻὠὍ ἳ ὑὕ Ἳ ὃὖὠὋὉ 

ὃὖ ὁ ὑ Ὗὂὠὑ ὅ ἻὖὋ Ὀ  ἽὖὌ ὟὃὊ ἻὍὖ ὑὖὂὖ Ἳὗ Ὀ  ὈὖὠἻὠὉ 

Ἵὕὖὅὕ Ἳ Ἳ ὄὈὕἻ ἳ Ὅ . ἰ ἻὖὌ, ὅὖὊ  Ὀ  ὝἾ Ὀ Ὗὅὕ Ὃ ὅὌ ὝὈὕὐὖἻὍὖ 

ἵ ὠὂ Ἰ ὉὄὕἻ Ὀὕ  ὑὖὂὖἻ  ὍὖὑὖὑὊ ὈὕὂὖὕὖὉὠὈ ὂ (Statistical modeling) 

Ὕὑ ὋὖἻὊὈὕἻ ὅὉ ὅ ὂ ὅ Ὅ. ἵ ὠὂ Ἰ ὉὄὕἻ Ὀὕ ὑὂ  ὃὊ ὅὖὉ 

ὑὠὌ ὅὖ ὄ  (neural networks) ὅὉ ὅὕ ἰὊὕὉὅ ἻὖὋ. ἱ ὂ Ἧ ὠὋἻ  ὑὖὂὖ 

ἵ  ὟὃὊ ὠὂ ὂὑὖ ; ἵὄὟὑ ὅὉὖ Ἵὖ ὝἽὉ ὠὋὠὉὠὉ ὑ  ὂὕὄὖὉ ἻὈὕἻ 

ὝἽ Ὁ ἱὉ . ἵ ὂὖ  Ἰ Ὁ  Ὕὅὕ ὂ ὂὖ Ἳὕὄ Ἰ  ὂὗ Ὀὕὄ ἻὖὠὍ Ἵὕ ὂ 

ὂὕὄὖὉ Ἳὖ ἱ Ἳ ὠὊὉὖ ἰ  ὝἽ Ὁ ὅ ἻὖὋ. ἱὂ  ἻὖὉ Ὗὃὕ Ἳ, ὂὈὖ 

ἳὠὊὉὖ  Ὗὅ  Ὀὕ Ὃ Ὀ  Ὗὅ  ἯὋὖὂ (ὟὅἽὖ  ἳὠὊ  Ὀὕ Ὃ) ἰἻὖὉ 

ὅὉ ὅὕ Ἳ ἻὕἻ ὂὗ Ὀὕὄ ἻὖὠὍ Ἧ ὠὋὠὉ  ὅὉ ὅ ὂὖ Ἰ  ὂὕὄὖὉ Ἳὖ 

Ἰ ὠὋὉ ἳ ὑὕ ὑ ἰ . 

 ὅὖὋ ἱ ὂὖὉ ὝὈὕὐὖἻὠὍ ὟὅὕὌὟὑ ὂὈὖ  ἵ  Ἰ Ὁ  ἱὠὀὉὖ 

Ἳὖ ὀ ὂ ὀ Ἰ  Ὕὅὕ ὂ ὠὂ Ἳὕ Ἳὖ Ὃ. ἱ ὅὖ  ὟὃὊ Ὁὕὄ ἵ ὂὖ  

Ἰ Ὁ  Ὕὅὕ ὂ Ἵὕ ὂὖὉ ἱ ὠὌ; ἶὝὄ Ὃὕ ὂὈὖ ἵ Ἳ ἽὖὌ ὐ ἻὍὖ 

Ὗὑ ὅ ὀ Ἰ ὠὉ ἳ ὑὕ .  ἵ Ἳὕ ὀὕἻ  ἵ ὅ  Ἳὀ  ἵ ὅὂὖ k  ἵὄ  ὂ Ἳ 

ἵ ὅὂὖ g ἵὄ  ὅἻ  ἵ ὅὂὖ h ἵὄ  ἳ Ἵὕὖ Ἳ ὅ. ὂὈὖὐὖ ἳ ὅὄὖὉ Ὀ  

Ἰ ὉὖὉ ἰ Ἳ  ἱ ὂ Ὗὑ ὅὕ Ἳ ἽὖὌ Ἵὖ ἻὌὕὄ ὝὈὕὐὖ Ἵὗ ὠὈἻὠὍ (complex 

language regularities) ὅὖ ὅ Ὃὖ ἯὠὈἻὖ Ὃὄ ἵὄ ὃὖ ὅὖ Ἳὖ Ὃὄ. ἱ ὂ ἽὗὊὕὄ ὂ ὠὈ 

ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ Ἳ Ὗὅὕ Ὃ (decision trees) ὂὊ-ἱὉ Ἳ ὅ ἻὠὍ (data-driven 

technique) ὅὉ ὅ ὂ ἻὖὋ. ἻὖὠὍὉὠὈ Ἳ Ὀὄὖὂ Ὁ ἽὖὉὕ Ἰ ὝὅὉ  

ὝἽ Ὁ ὅ ὀ ὈὖἻ ὝὅὕὖὉ ἯἻὊὕὂὖὉὕ ὅὉὖ Ἵὖ ὝἽ Ὁ ὅὀὟὑ . ὂὈὖ  Ἧ ὂὠἻὉ 

ἳ Ἵὕὖ ἯἻὊὕὂὖ ἱ ὠὌ.  ἵὄὟὑ ἳ Ἵὕὖ ἯἻὊὕὂὖὠὉ ἳ ὑὕ Ἳ ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ 

Ἰ ὠὋ ἱ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ; ἱ  ὅὖ ὄ ὠἻὉὕ ὂὖ ὂ ὅ.  

 Ἳ ὠὊ ὅὖ ὑ Ὀὕ ἯὠὈ . ὅὖὕὖ 1 ἯὋὖ Ἳ ἰ ; ὅὖὕὖ 2 ὂὈὖ ἵ ὠὋ 

Ἰ Ὁ  Ὕὂὕ  ὅ Ὃὖ ὑὖὑὕὖ ἻὖὋ. ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ Ὀ  ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ 

Ἧ ὠὋἻ  ὅὖὕὖ 3 Ὀ  4ἱ  ὠὋὟὉ ὑὖὍ Ἳ ὅ Ὅ. ὅὖὕὖ 5 ὂὗ Ὀὕὄ 
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ἻὖὠὍὉὈ ὠὅ ὅὉ ὅ ὂὖ ὂὕὄὖὉὈὕἻ ἵ ὂὖ  Ἰ Ὁ  Ὀὕ ὑὂ  ἻὠὍ 

ὑὐ ἻὖὋ. ἱ ὂὖ ὅὖὕὖ 6 ὠὊὉὕ . 

ὂὈὖ ἵ ὠὋ  Ἰ  Ὕὂὕ ὂὖ 

 ὂὈὖ ἵ  ὠὋ 12 ἳὉὖὝὊ ἻὠὍἻὠὍ  18 ὝὈ  ἵ ἻὠὍ  

ὝἻὕ Ὅ. ὝὈ  ἵ Ἳ ὂὄὖ ὂὄὖὉὕἻ ἳὉὖὝὊ Ἳ ὀ ἱὠὁ  ἳὉὖὝὈ  

ἵ Ὃ 216 ὂ  ἵ ἻὍὖ ὂὖὉ Ὕὂὕ ὠὅ ἳ ὑὕ . Ἦ ἵ Ὃ ἵ  ἰ ὂ  

ἵ Ὃ ὂὄὖ ὑὈὕὄ ὝὅὉ ἳ . ὂὈὖ Ἰ Ἳ  43 Ἰ Ὁ ἻὍὕἻ 

ὑὠἻ ὅ ὂ ὅ Ὅὄ. Ἧ ὀὑὠὁ 1 ὂὈὖ Ἰ Ὁ  Ὀ ὂὖ ὑὖὑὊ ἻὠὍ ἯὍὖ ἻὖὋ. 

ἵ  Ἰ  ἵ Ἳὕ 

Ἧ ax Ἧ Ὀὕ 

ἰ  aa ἰ  

ἱ ih ἱὠὌ 

ἲ iy ἲὠἻ 

ἳ uh ἳὁ  

U  

ἴ  uw ὂ  

ἵ ae ἵ  

ἶ ey ἶὁὖ 

Ἰ ao Ἰ  

Ἱ ow Ἱ  

Ἲ  aw Ἲ  

 sh ὑὖὒ 

 jh Ἶὕὂὖ 

 k Ἳ ὑὖ 

g ὅ  

hh ὅἻ  

 ng ὂ Ἳ 

 ch Ἳὕ Ἵὖ 
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s Ἵ  

 ny Ἷὕὄ  

 t Ἧ ὠὀ 

 d ὑ  

 nn Ἳ  

  tx ὂ  

dh ὅ ὂ 

T Ὀὂὖ 

 nd ὅ  

n ὃὕ  

 p ὅὕὀ 

b Ἧ  

P Ὄὕὅ 

 m Ἳ  

 y Ὁ ὠὄ 

 r ὈὊ 

 l ὈὕὠὌ 

 v ὑὉ  

 lzh ὅὐ  

 ll ἳ Ὅ  

 

 

tr Ἰ Ὃ  

dr Ἳ  

rr ἯὋ  

 n Ἧ ὠὄ 

3.5.8.2.2.3. ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ἵ ὂὖ  Ἰ Ὁ  Ὀὕ Ὃ (Rule-based Grapheme to 

phoneme conversion) 

 Ἧ ὀὑὠὁ 1ἱ  ἳ Ὅ ἵ Ἳὕ ἻὍὖ ὂὈὖ ἵ Ἳ  

Ἰ Ὁ Ἳ  ἱὠὀὟὉ Ἰ  Ἰ  Ἰ  ἽὖὋὖὉ ὑὠὊὅὀ ἱ ὠὌ Ἧ  ὝὂὍὖὑὕἻὖὋ.. 
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ἱ ὅὖ , Ὕὅ ὅὕὌὕὄ Ὗὃ ἻὍὖ ἱ ὂ Ὀὕ ὅὕ Ἳ ὐ  Ἧ ὅὠὀὉὖ 

ὋὖὉ ὂὖὋ ὝἽ Ὁ ὅὀὌὕ. ἵὄὟὑ ὑ Ὅ ὐ  Ἵὕ ὑὖὂὖἻ ἳ Ἵὕὖ ὠὅ ὉὈὕἻ 

Ἳὁὖ Ἳ ὑ ὑὠὈ Ἳ ὅ Ὅ. ὑὖὂὖἻ ὅὕ ὠὑ, ὐ  Ὀ  ἱὌ  Ἰ Ὁ  Ὃὖ ὂ 

Ὃὖ ὅὖ ὀ ὈὊ ἻὠὍ ὝἻὕ Ὅὄ. ἵ.Ἳὕ. ὑὖὂὖ ὝἽὕ k (*) Ý g ἵ ὅ   k ὄ  

ὝἽὕ  (ἵ.Ἳὕ. ng ( )) Ὗὑ  ἶ  Ἰ Ὁὕ  Ὕὂὕὀ ὅ ὠἻὉὖ ὅ  ἵ ὅὂὖ 

ἳ Ὅ  Ὗὅὕ g ἰἻ Ὀὕ . ἵ ὂ ὑ ὃ ἯὠὈ ὟὅὕὌ ἵ Ὄὕ Ὕὂὕὀ ὠὀὉ 

Ὗὃ ἻὠὍ ἵὂὖ ὅὕ ὅ Ἳ ὄὈὕ . ἵ Ἳὕ ὀὕἻ ἻὖὊὕὈ ἵ ὅὂὖ ἳ Ὅ k ἵ ὅ  

ὝἻὕ  ὑὊὕὈὟὌὟὉ g ἵὄ ἳ Ἵὕὖ Ἳ ὅ. ἱ Ὗὅὕ  ὅ ὂ ἵ ὅὂὖ Ὅ p 

ἵ ὅ  ὝἻὕ  ὑὊὕὈὟὌὟὉ b ἵὄ ἳ Ἵὕὖ Ἳ ὅ. ἱ ὂ ὑὖὂὖὑὖὌ Ἳ ὂὄὖὉὕἻ 

ὑὖὂὖὑὖὌ ἯἻὊὕὂὖὉὖ ὟἽἻὕὖ Ἳ ὅὀὟὑ. Ὕὅὕ ὑὕἻ ὑὖὂὖὑὖὌ ἯἻὊὕὂὖ 

ὑὖὂὖἻὍὖ ἻὌὠὑ ὂ ὠὈ  ἱὠὀὉὖ ἲ Ἳ ὀ ἱ . ἱ  ἵ ὂὖ  Ἰ Ὁ  

Ὕὅὕ ὂ ὈὖἻ Ἵὖ ἻὌὕὄ ἵ ὅὠὂ ὃὖ ὅὖ; ἱ  ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ Ὗὅὕ Ὃ 

ἵ ὂὖὊ Ἳ Ὃ ὑὐὖ ὠὋἻ  (machine learning algorithms)  ἱ ὂ Ὄ ὠὂ Ἳὑ ἽὖἻὊὈὕ 

ἰ Ἳὖ Ὃ. 

3.5.8.2.3. ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ Ἧ ὅὠὀὉὖὌὕὄ ἵ ὂὖ  Ἰ Ὁ  Ὀὕ Ὃ 

(Decision tree based Grapheme to phoneme conversion) 

 Ἧ ὠὀ Ἰ ἻὍὖ ἱὉ  Ἧ ὅὠὀὉὖ Ἰ  Ἰ Ὁὄὖ Ἰ ὉὖὉ Ὀὕ ὅὕ ἻὠὍ  

Ἳ ὅὖ Ἳ ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ Ἳ ὅὉ ὅ ὂ ὅὀὌὕ. ἱὠὂ ἵ  ὑ ὑὖ 

Ἧ ὑ ἻὖὋ ἵ Ἳ  ἶ ὅ ὑὖὍ ἻὌὕ; ἱὠὂὝὉὕ  ἱ ὂ Ἰ ὠὋ ἵ ἻὠὍ 

Ἰ ὝὅὉ ὠὅ ἳ ὑὕ Ἳ ἱ ὂ Ἰ ὉὖὉ Ὗὑ ὅὕ ἻὠὍ ὅὉ ὅ ὂ ἱὉ . 

 ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ Ἳ ὑὖὂὖἻὠὍ  ὠὄἻὠὍ  ὝἻὕ ὀ  Ἳ ἻὠὍ 

ὝἻὕ ; Ἧὠὑ ἱὌ  ὑ Ἳ ὀ Ὄ Ὃὖ ὝἽ Ὁ ὅ . Ἰ Ὕὑὕ 

Ἳ ἻὍὖ  Ἰ  ὂὗ Ὀὕὄ Ἧ ὅὠὀ Ὕὅὕ ὠὍ ἱὀ  Ἧ Ὄ  ὑὌ  ὠὁ  

ἻὖὠὍὉὠὈ  Ἰ . Ὕὅὕ  Ἰ  ἱὠὌὠὉ Ἧὠὀ  Ὗὅὕ,  ἱ ὂ ἱὠὌὉὖ ὑ  

Ὄ Ὃὖ Ὃὖ ὅὖ ὀ ἵ ὝὅὉ  ὅὂὖὌὕἻ ὅὉ ὅ ὂ ὅ ἻὖὋ.  

ὑὕὖὠἽ ὅ  ὝἽὉ ὠὋ 

 ὅὉὖ Ἵὖ , Ἰ Ὕὑὕ ἵ  Ἧὂ ὀ  Ὕὂὕὀ ὠὀὉ Ἰ ὀ  

ὑὕὖὠἽ ὅ ὂ ὅὀὟὑ. ὂὈὖὐὖ ἵ Ἳ  Ἰ Ἳ  ἱὠὀὟὉ ἳ Ὅ 

ὑ ὑὕὄ ἳὋ  ἻὕὊὁὈὕἻ, Ἵὖ ἻὌὕὄ ὑὕὖὠἽ ὅ  ὃὠὀ ὠὋἻ ὟὂὠὑὉὖ ὠὌ. 
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ὂὈὖὐὖ ἵ  ὟἻὕ ὠὑἻ Ἰ  ὑὕὖὠἽἻ  ἽὈὈὕἻὟὑὕ Ἧὠὂὑὖὀ ὃὗὍὈὕἻὟὑὕ 

ἱ . Ἰ  ὑὕὖὠἽἻ ὀ Ἰ ὝἻὕ Ὃὕὄ ὑὕὖὠἽ Ὕὅὕ ὂ ὠὂ ὝἻὕ Ἳ 

Ὗὑ ) Ὕὅὕ ὂὈὕὄ ἱὀ ἻὍὖ Ἰ ὉὄὖὉ Ἵὕ ἵ ἽὖὟὌὕ Ἳ ( Ὁ Ἳ 

ὝἽ Ἳ ὅ Ἳὖ Ὃὄ. ἵ Ἳὕ ὀὕἻ ὝἽ ὠὄ ἵ ὅὂὖ Ὅ ἵ   /ch/ ἵὄὟὑὕ /s/ 

ἵὄὟὑὕ ἳ Ἵὕὖ ἻὅὀὌὕ. ὃὕ Ἰ  Ὀ ὂὖ /ch*s/ ἵ Ὃ ὂὖὉ ὠὐὠὑ  ὟἽ ὅὂ 

Ὄ  ἱ ὂ Ὗὃ ὠὑ ἽὈὕὍὖ ἻὌὕ. Ὕὂὕὀ ὠὀὉ Ἰ ὀ  Ὕὅὕ ὂ Ἧ Ὀὂὖ Ἳ ὅ ὀ 

Ἰ ἻὍὖ Ὕὂὕ  Ἰ Ὕὑὕ ἵ  Ὃὖ ὅὖὀ ὅ Ὅ. 

ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈἻὍὖ ὅὉὖ Ἵὖ (Training of decision trees) 

 Ἧ ὅὠὀ ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ ἰ -ἱ ὠὌ ἵ Ὃ ὟἻ ὑὖἻὍὖ Ὕὂὕ ὠὅ 

Ὀ  Ὗὑὕὖ  ἻὖὠὍὉὠὈ ὠὅ ὑὍ Ἳ Ἰ Ὕὑὕ Ἳ  ὅὖὍὑὖ ὂἻὑ ἰὂὕὉ ὠὂ 

ἯὂὖἻὕὖ Ἳ ἽὖὋ ὂ ὟἻ ὑὖὠὉ Ὗὂ Ὕὂ ὅὂ Ἳὕὄ ὃὠὀ ὠὋὠὉ  ὝἻὕ Ὅ. ἱ ὂ 

ὂἻὑ ἵ ὟὊὕὅὖ ἵὄ ἯὍὑὖὀ ὅὀ Ὗὑ  (ἽὈ ὅὕ 1). ὂἻὑ ἯὂὖἻὕὖ ὑὠὊ  - 

ἵ ὟὊὕὅὖὉὖ ὠὋ  ὑὠὊ  Ἰ  Ὕὂὕὀ Ἳ ὃὖὠὌὉὖ  ὑὖ  ὑὠὊὅὖὍ 

Ὕὂὕὀ ἻὖὋ (ἽὈ ὅὕ 2). 

ὂὗ ὈὕὄἻ Ἳὕὄ ὟἻ ὑὖἻ (Questions for decision trees) 

 ἵ ὂὖ  Ἰ  Ὀὕ Ὃ ὂὖ Ἳὕὄ Ἧ ὅὠὀ ἰ -ἱ ὠὌ ὟἻ ὑὖ ὅὖ ὑ Ὀὕ 

ἯὠὈ :  ὂ  ἱὀ  ἵ  m  ἵ ὅὂὕ? . ὂὈὖὐὖ ἵ Ἳ Ἳὕὄ ὟἻ ὑὖἻ 

Ἰ Ἳ Ἳὕὄ ὟἻ ὑὖἻὠὍ ὈὖἻ  Ἰ ὂὖ ὅὂὕ Ἧὠὑ ὟἽ Ἳ ὅὀὑὖ ὠὌ. ὟἻ ὑὖ 

ὃὖὠὌἻὍὖ  ὃὗ ὀ Ὂ Ἰ ὉὄὖὉ  Ὀὕ ὅὕ ἻὠὍ ἳ ὅ ὂ Ὗὅὕ ὈὕὄὂὕἻ ἱ Ἳ 

Ὗὑ . 5 ἵ  ἽὕὍὊ (ἱὀ  ὐ  2 Ὀ  ὑὌ  ὐ  2) Ὕὅὕ ὑὕἻ 

Ὗὅὕ Ὀὕὄ ἵ  Ἳ ὀὋὖὉ ὅ Ὅ . Ἰ  ὅὐὠὈὉὕὄ Ὕὂὕ  ἵ ὅ  Ἧὠὄ  

Ἵὖ Ἳὖ ὀ ὟἻ ὑὖἻὍὖ (Ἰ ὠὋ ἵ /Ὕὃ Ἳὁ  ὅ ὋὖὉ ὟἻ ὑὖ) ἻὁὈἻ/Ὕὂὕ ὅὕἻ 

(set) ἱ . ἵὍὖὠὈὉὕὄ ὟἻ ὑὖἻὠὍ Ὀ ὟὈ Ἧ Ὀὂὖ ὅὂὖ Ἰ  Ἵὖ Ἳ ἱὂ  

ὑὖὠὍὑὕἻ Ὕὑ Ὗὑ ἱὀ ἻὍὖ ἸὟὊ ἱὠὌἻ  ὑὖὠὍ  ὅ  ὂὊ ἯὂὖἻὈὕἻ  

ὅ ὂ ὅὀὌὕ. Ὕὑ Ὗὑ Ἳ ἻὍὖ ὂὊὠὑ ὅὖὕὖ ὅ ὈὖὠἻ/ὟὂὠὑὉ Ὃ 

ὝἻὕ Ἳ  ὠὋ Ἳ ὅ ὀ ὅὉὖ Ἵὖ ὠὋ ὂ Ὁ  ἵ ὟὊὕὅὖ ὠὋ   

ὑὐὖὑ . 

 Ἰ ὀ Ὕὂὕὀ ὠὀὉ ὟἻ ὑὖἻ ὀ "ἱὀ  ἵ  Ἰ  ὝἻὕ Ὁὕ?" Ὗὅὕ Ὃ 

Ἵὖ ἻὌὕὄ ὟἻ ὑὖ Ἳ ὠὑ Ἧ Ὀὂὖ ὂὕ ἻὖὠὍὉὠὈ ὅὖ ἰὐ  Ὕὅὕὖ ὠὋ Ἳ ὅ 
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ὝἽὉ ὂὖὋ ὟὈ ὅ ὂ ὅ ἵ ὅ  ἳ Ὗὃὕ Ἳ ὅ ὀ. Ἵὖ ἻὌὕὄ ὟἻ ὑὖἻ ὂὗ Ὀὕὄ 

ἻὖὠὍὉὠὈ ὑὐὖ ὠὋ ὟὅὊὕὠἽ ὂ ὠὈὉὕ ἶ ὅ  ὂὊὠὑ  ὅ  Ἵὖ ἻὠὌ  

ὂὁὖ . ἳὉὖὝὊὕἻ , ὝὈὝὉὕ Ἳ, ὝἻὕὝὌὕἻ, Ἧὠὀ Ὕὅὕ Ἳ, 

ἳὀ ὅ ὂὖἻ  Ὀ  ὑὠὍὃὕ Ἰ Ἳ  ἰἻὖὉὠὑ Ἰ  ὝἻὕ ἻὍὖ ἽὖὌ ἻὌ  

ὟἻ ὑὖἻὠὍ ἳ ὑὕ Ἳ ὅὉ ὅ ἻὖὋ. 

Ἰ  ὑὕὖὠἽἻὍὖ ἳ ὑὕ Ἳ  Generation of phone sequences 

 ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ Ἳ ὅὉὖ Ἵὖ Ὕὅ Ὃ ὅὖὋ, ὝἽὕ ὝὋὕὠἻὉὖ ἳ Ὅ 

ὝἽὕ Ἳ Ἳὕὄ Ἰ  ὑὕὖὠἽἻὠὍ ἳ ὑὕ ὑὂ Ἧὑ ὠὋ ὅὉ ὅ ὂὌὕ. Ἰ Ὕὑὕ 

ὑὕ ὠὂ , ἸὟὊ ὟὃὊ ὂὖ ὝἽὕ  ἱὀὈὖ  ὑὌὈὕἻ ὝἽ ὑὂ Ὄ  Ἰ  Ἰ Ὁ  

ὑὕὖὠἽ ἳ ὑὕ Ἳ ὅ ἻὖὋ. ὐ  ὂἻὑ Ἧ ὅὠὀὉὖ Ὗὑ  Ἳ ὑὖ  Ὕὂὕὀ Ἳὖ 

ἻὖὠὍὉὠὈ Ἳὀ ὝἽ Ὄ ὅ ἻὖὋ. Ἰ  ἱὠὌὠὉ (ἱ ὂὖὃὖὠὌ) ἯὠὀἻὖὋ ὑὠὊ ὃὖὊ 

(program) ἻὖὠὍὉὠὈ ὑὐὖὉὕἻ ὝἽ ἻὖὋ; ἱὠὌὠὉ ἯὠὀὉὕὍ Ἳὕ ὂ  ὂ ὟὅὕὠὂὉ 

ἵ ὂὖ Ἰ ὝὅὉ ὅὕ. ὅὖ ὄ ὝἽὉ ὠὋ ἱὟὂὟὅὕ  Ἧ ὂ ἵ  ὃἻ ἻὖὋ. 

Ἰ  ὟὑὠὍ Ὗὅὕ Ἰ ὉὄὕἻ ἱ ὂὕ ἱ ὂὖ Ἰ ὝὅὉ ὠὅ ἯὠὀὉ Ὀὕ  ἳ Ἵὕὖ Ἳ 

ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ. ἵ.Ἳὕ. ὝἽ ὠὄ /ch*s ae n h ax y / ἵ ὅ  /ch ae n h ax y / Ὀ  / s 

ae n h ax y / ἰἻ ὑὖὕὖὑὕ Ἳ ὅ ἻὖὋ. 

ὟἽὕὂὠὄἻ 

 ὟἽὕὂὠὄἻ  EMILLE ὑὖὕὖὂὊ/ὂὊ Ὕὂὕ ὂὖ (corpus) ὅὉ ὅ ὂ ὅ ὀ. ἱ ὂ 

ὂὊ Ὕὂὕ ὂὖ ὄὖὟἻὕὀὕ  ἳ ὅ ὂ ὝἽ Ὁ ὅ Ὅ Ὀ  ὝὈ Ὕὅὕ Ὅὕ 

ἵὍὖὂὕἻ ὠἻὉὕὍ ὅ ὑὂἻὕἻ ἰ Ἳὖ Ὗὅὕ Ὃ ἳ ὅ ὂὂὖ ὈὕὋ ὅ ὀ. 

ὂὊ Ὕὂὕ ὂὖὉὖ 85,000 ὝἽὕ Ἳ Ὗὂ Ὕὂ Ἳ ὅ ὀ Ὀ  ὂὗ Ὀὕὄ 

ἻὖὠὍὉὠὈ  ὅὉὖ Ἵὖ ὝἻὕ Ἳ ἯἻὊὕὂὖ ἳ ὑὕ Ἳ ὅ ὀ. ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ Ἳ 

ὃὖ ἽὖὌὕὂὖ Ὅ ὠὑἻὕὟὀὕ ὅ ἻὠὌ ἻὐἻὂὕ (University of Waikato, New Zealand) 

ἳ ὑὕ Ἳ ὅ ὀ ἱὉ ὂὖὊ Ἳ Ὃ ὑὐὖ ὠὋἻ ὀ ὟἽὕὂὠὄ Ἳὕὄ Ἳ ὑὖὉὕὄ Ὕὑ Ἳὕὠὑ  

(Weka) ὅὉ ὅ ὂὖ ὝἽὉ ὅ ὂ ὅ ὀ. 

ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ἵ ὂὖ  Ἰ Ὁ  Ὀὕ Ὃ Ἰ ἻὠὈ  

 ἵὍὖὉ ἵ -Ἰ Ὁ  Ἵὕ ἻὠὍ  Ἳ ὅὖ Ἳ ὝὈὕὐὖὉὖὉ ὑὖὂὖἻ Ἧ ὅὠὀὉὖ  

Ἰ  ὑὌ  Ἰ  ἱὀ  ὐὠὌ  ὅὉ ὅ ὂὖ ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ἯὠὈ  

ὂὉὕὕὖ Ἳ ὅ ὀ. Ἰ  ἵ  ἱὠὀὝὑὍὖὠὉ ὂὕ  ὑὖὂὖἻὠὍ Ἳ ὅὖ ὅ ὑὖὂὖ 
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Ἧ ὅὠὀὉὖὌὕὄ Ἰ ἻὠὈ ὅὖ ὈὖἻ  Ἳ ὄ . Ἰ ὠὋ Ἧὂ  Ὁὂὖ  

ὅὕὖὟἽὕὂὖ Ἳ ὅ  Ἧ ὀὑὠὁ 2 ἱ  ὅ Ὁ ὀ ὅ Ὅ. 

ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ Ἧ ὅὠὀὉὖὌὕὄ ἵ ὂὖ  Ἰ Ὁ  Ὀὕ Ὃ Ἰ ἻὠὈ   

 Ἰ ὝὅὉ ὠὅ ἳ ὑὕ ὑὂ ἻὕἻ ὠἻ ὠὋὉὕἻ ἳ ὑὕ Ἳ ὅ ὀ ἯἻὊὕὂὖὠὉ 

ὅὉ ὅ ὂὖ ὂὗὈὕὄ ἻὖὠὍὉὠὈ Ἳ   ὅὉὖ Ἵὖ ἯὍὖ Ἳ ὅ Ἳὖ Ὃὄ. ἰὊ ὅ ὂὖ ὑὖὂὖ 

Ἧ ὅὠὀὉὖὌὕὄ ἯὠὈ ὠὅ ὅὉ ὅ ὂὖ Ὂὕ ὝἽ Ὁ ὅ ὀ Ὀ  Ἰ  

ὑ ὄ ὝὈὕὐὖὉὖὉὌὕὍὊὕ ὠἻ ὠὋὉὕἻ Ἵὗ ὅ ὂὅ ὀ. ὂ ,  ὂὗ Ὀὕὄ 

ἻὖὠὍἻὠὍ ἳ ὑὕ Ἳ ἵ  ἯὠὀὉὕὍὠὂ  ὅ ὋὖὉ Ἵὖ Ἳὖ ὀ ὟἻ ὑὖἻ 

ὅὉ ὅ ὂ ὅ ὀ. Ἰ ἻὠὈ  ὅὕὖὟἽὕὂὖ Ἳ ὅ ὀ  Ὀ  Ὁ  ὑὖὂὖ 

Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋ ὀ  Ἰ ὅὖὀ ὅὀ .  

 ὟὈ , Ὁ ὠὂ ἯὂὖἻὕὖ Ἳ, ὝἻὕἻ   ἳὉὖὝὊὕἻ , ὅὖ ἳὉὖὝὊὕἻ , 

ὝὈὝὉὕ Ἳ, Ἧὠὀ ὝὅὕἻ  Ὗὅὕ Ὃ Ἰ Ὁ ἻἻὍὖ Ἰ  ἴ ἻὈὍὖ  ὝἻὕ Ἳ  

ἳ ὑὕἻ ὅ ὀ  Ὀ  Ἧὠὑ ἻὖὠὍὉὠὈ Ἳ  ὅὉὖ ἽὖὉὍὖ Ἳ ὟἻ ὑὖἻὍὕἻ 

(Ἵὖ ἻὌὕὄ ὟἻ ὑὖἻ) ὅὉ ὅ ὂ ὅ ὀὄ. Ἧ ὀὑὠὁ 2 ἱ ὂ ὟἽὕὂὠὄἻὕὄ 

ὝἽὉ ὂὖὋ ἻὠὍ ὅ Ὁ ἻὖὋ. 

ἵ ὂὖ  Ἰ Ὁ  Ὀὕ Ὃ 

Ἰ ἻὠὈ  

ὝἽὕ ὃὖὠὌ Ἰ  ὃὖὠὌ 

ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ 94% 95.5% 

ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ 

Ἵὖ Ἳὖ ὀ ὟἻὍὖὑὖἻ 

96.5% 98% 

ὂὗ Ὀὕὄ ἻὖὠὍὉὠὈ 

ἻὌὠὑ ὂ ὠὈὉὕὄ 

ὟἻ ὑὖἻ 

98% 98.5% 

3.5.8.2.4. Ἧ Ὀὕὕὖ ὂὈὖ ἳὠὊ-Ὗὅ  ὠὁ ὅὕ Ἳ Ἰ ὠὋ 

 Ἧ Ὀὕ (2010) ὂὈὖ ἳὠὊ-Ὗὅ  ὠὁ ὅὕ Ἳ Ἰ ὠὋ (Text to speeh 

for Tamil)  ἵ Ὃ ἯὑὊ  ἰ Ὗὑ  ἰ ὑὖ ὂὈὖ ἳὠὊ-Ὗὅ  ὠὁ ὅὕ Ἳ  

Ἰ ὠὋ ὅ Ὃὖ ὑὖὕὖὑὕἻ Ὗὅ Ἳὖ Ὃὕ. ὂ ὟὅὕὠὂὉ ἳὠὊ-Ὗὅ  ὠὁ ὅὕ Ἳ 

Ἰ ὠὋ ἰ  ἱὂ   ὝἽ Ὁ ὅ ὀ ἳὠὊ-Ὗὅ  Ἰ ὠὋἻὠὍ Ἳ ὂὖ 

ὝἻὕ  Ἧὑ ὠὋὑὖὀ ὟὈ ὅ ὀ Ἰ ὠὋὠὉ ἳ ὑὕ  ἵ ὁ ὂὖ ὂὖ ὀὈὖὀ ὅ 
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ὃὠὀ ὠὋ ὅ ὂ ὅ Ὅ ἵ  Ἧὑ  Ἳὖ Ὃὕ. ἱ  ἻὁὖὝὅὕὋὖ ὂὖὠὊὉὖ 

ὅ ὅὠὂὑὖὀ ὟἻ ὅὠὂ ὑὖ ὅὑ Ἳ  Ἶὖ ὀ ἻὠὍ  ὅ Ἳ ὑὖ ὅὕὈ 

ὟἻ Ἳ ὑὖ ὅὑ Ἳ  ἻὁὖὝὅὕὋὖ ὂὖὠὊὉὖ ὅ Ἳ ἱὉὌὕ ὠὋὅὕ 

ἳὠὀὉὑ Ἳ  ἳὂ  Ὗὃὕ Ἳ ὀ ὟὈ ὝἻὕ Ὅ ὅ ὀ. ἱ  Ὃὖ  ἱ ὅ ὂὖὉὖ 

ὑὖὍ Ἳ ὅ Ὅ. 

Ἰ ὠὋ ὂὖ ὀὑὠὊ (system design) 

 Ἰ ὠὋ ὂὖ ὀὑὠὊ Ἰ ὠὋὉὖ ὟὈὟὌὕ ὀ ὅὕ ὠὑ, Ἰ ὠὋ 

Ἳ ὀὠὈ  ἱὑ ὠὋ ἳ ὅ  

Ἰ ὠὋὉὖ ὟὈὟὌὕ ὀ ὅὕ ὠὑ 

 ἱ ὂ Ἰ ὠὋ ὂ ὀ  ὝἽ Ὁ ὅ ὀ ὂὈὖ ὝἽὕ ἻὠὍὟὉὕ ὕὖ ὝἻὕ 

Ὀ  Ἧὂ  Ὕὅὕ ὂὈὕὄ Ὗὅ ὠἽ ἳ ὑὕ . ἱ Ὕὑὕ ὠὋὉὖ ἯὠὈ  

ὅὖ ὄ ὂὊ ὅ Ὅ. ἱ ὂ Ἰ ὠὋ ἱὊ  ὃὖὠὌἻὠὍ ὝἻὕ ὀ. 

¶ ἳὠὊ  ὅ ὅὕ  ὃὖὠὌ  (Text processing) 

¶ ἱὠὁ ὅὕ Ἳ ὃὖὠὌ  (Concatenative phase) 

ἻὗὟὐ ὂὊ ὅ ὀ Ἰ ὠὋ  ἳ Ὅὗ ὟὃὊ ὉὕἻ ὂὊ ἱὉὌὕ; ἽὖὌ ἳὠὊ ὅ ὅὕ  

ὝἽ Ὁ ὅὀὟὑ . ὅὖ ὄ ἱ ὂ ὅ ὅὕ  ὝἽ Ὁ ὅ ὀ ἳ Ὅὖὀ ὅ ὀ ἳὠὊ Ὗὅ  

ὝἽὉ ὅὕ Ἳὖ ἳ ὍὗὀὕἻ ὂὊ ὅ . ὝἽὉ ὅὕ ὑὠὂ  ὂ ὅὖ ὄ 

ὝἽὉ ὅὕ ὝἽ Ὁ ὅ ὀ ἳ Ὅὗ ἳὠὊ Ἧ ὅὠὀὉὖ ὂὊ Ἧ ὂὍ ὂὖ  

Ὕὅὕ ὂὈὕὄ Ὗὅ  ὟἻὕ  ἵ Ἳ ὅὀὟὑ .  Ἰ Ὕὑὕ Ἰ Ὁ  Ἧ Ὄ  

Ἰ Ὁὖ ὠὈ Ἰ  ὂὄὖ Ὗὅ  ὟἻὕ  ὂ ὅ ἱὠὁ Ἳ ὅὀ Ὗὑ .  Ὗὅ  ὟἻὕ ὅὖ 

ἱ ὂ Ἰ Ὃὖὠὁ  ὝἽὉ ὅὕ Ἰ Ὃὖὠὁ  ὃὖὠὌὉὖ ὝἽ Ὁ ὅ Ἳὖ Ὃ. 

Ἰ ὠὋ Ἳ ὀὠὈ  (system architecture) 

 ἳὠὊὉὖ ὝἽὉὅὕ  Ὕὅ  ὑὐὖ ὠὋ ὂὖ ὀ ὠὂ ὅὉ ὅ ὂὖ (Per program) 

ὃὖὠὋὟὑ Ὃ ὅ Ὅ. Ἰ Ὕὑὕ ὝἽὉ ὅὕ Ἳὖ Ἧ ὅὠὀὉὕὄ ὃὠὀ ὠὋ 

Ἰ ὠὋ  Ἰ Ἳ ὀὠὈ ὠὅ ἳ ὑὕ ὑὂὕ; ἶὝὄ Ὃὕ Ἧ  Ἰ  Ἳ ὀὀ ὂὖ 

ὑὠὊὅὀ Ὗὅὕ Ὃ.  ἳὠὊ-Ὗὅ  Ἰ ὠὋὉὖ Ἳ ὀὠὈ  ὅὀ  1-ἱ  2-ἱ  

Ἳὕ ὀ ὅ Ὅ. 

ὅὀ  1: ἳὠὊ-Ὗὅ  Ἰ ἻὠὈ ὅὖ Ἧ ὅὠὀἯὠὈ 
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ἳὠὊ ἳ Ὅὗ   

  

     

 

ἳὠὊ ὝἽὉ ὅὕ  

Ὗὅ  Ὀὕὂὖὕὖ 

ὠὁ ὅὕἻ  

ἱ ὂ Ὗὅ  ὠὁ ὅὕ Ἳ Ἰ ὠὋ ὅὌὑὠἻ ὅὉ ὅὕ ἻὠὍ ὝἻὕ ὀ. Ὗὅ  

ὠὁ ὅὕ ἻὖἻ Ὗὅ  ὕὖὑὕ ἻὍὖ ὝὂὕὠὌὟὅἽὖ Ἧ ὅὠὀὉὖὌὕὄ Ὀ Ἳ ὀ 

Ἳ ὂὕὀ ὝἽ  Ἳ ὂὕὀ ὝἽὉὌ ἻὍὖὠὀὟὉ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. Ὗὅ  

ὠὁ ὅὕ ἻὖἻ Ὀ ἻὍὖὀ Ὗὅ  Ἳ ὂὕὀ Ἧ Ὄὕὂ ὅὉ ὅὕ ἻὍὕὄ ὅὕ ὠὑ 

ὠὋὅὕ Ὅὑ Ἳ   ἳὊ Ἳ ὅ ὂ, ὟὉὕ/Ἳὕ Ἵὖ ὑὖὠὍὉὕ Ἳ Ἧ Ὄ  

ὐ ὠὂἻὍὖ Ὕὅὕ ὠὈἻ ἱὑ Ὃὖ  ἻὖὉ ὑ ὑὕ ὂ. ἱ ὂὖὉὕἻ Ὗὅ  

ὠὁ ὅὕ Ἳὖ ὃὊ  ὟἻὕὍὕ ἻὕὊὁὈὕἻ ὅ Ἳ ἱὉὌὕὂὑ Ἳ  Ὗὑ  ὟὅἽ 

ἱὉ .  
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  ὅὀ  2: ἳὠὊ-Ὗὅ  Ἰ ἻὠὈ ὅὖ ἳ Ὅ ὝἽὉ ὅὕ Ἳ 

    ἳ Ὅὗ  ἳὠὊ 

            

     

   

 

  

 

   

   

    Ὗὅ  ὝὑὍὖ  

      ἳὠὊ  ὅ ὅὕ  

    ἱὌ Ἳὁ  ὑὖὂὖἻ  

      ἯὌ  Ὗὂ  

   Ἰ Ὃὖὠὁ ὅὕἻ  

 

Ὗὅ  ὠὁ ὅὕ Ἳ ὝἽὉ ὅὕ 

 ἳὠὊ-Ὗὅ  Ἰ ἻὠὈ ὅὖ ἻὖὉὈὕὄ ὝἽὉ ὅὕ ἳ Ὅὗ  ἳὠὊὠὉ Ὗὅ  

ὟἻὕ ἻὍὕἻ Ὀὕ ὑὂὕ. ἱ ὂ Ἰ ὠὋὉὖ ὂὈὖ ἳὠὊὠὉ ὂὈὖ Ὗὅ ἽὕἻ Ὀὕ  

ὝἽὉ ὅὕ ὃὖὠὋὟὑ Ὃ ὅ Ἳὖ Ὃ. ἱὠὂ ἻὗὟὐ ὂὊ ὅ Ὅ ἵ Ἳὕ  

ὕὖ ὝἻὕ Ὅ ἱὉ . Ὗὅ  ὠὁ ὅὕ ἻὖὉὖ ὝἽὉ ὅὕ ὅὖ ὑ Ὀὕ ἳὠὊὠὉ 

ἯὠὌὑ ὑὖ Ὀὕ ὑὂὕ. 

   ὂὈὖ ὝὈὕὐὖ ἱὄὖὠὈὉὕὄ.  

 

Ὗὅ  ὠὁ ὅὕ Ἳ Ἰ ὠὋ ἱὊ  ὃὀὑ ὠἻἻὠὍ ἳ Ὅὀ : 

1. ὂ  ἳ Ὅὗ  ἳὠὊὠὉ Ἰ ὉὄὖὉ ἯἻ ἳ ὅ ὂ ὂὈὕἻ (phonemic 

internal representation) Ὀὕ ὑ. 

2. ὅὖ ὄ ἱ ὂ ἯἻ ἳ ὅ ὂὠὂ ἯὠὌὑ ὑὈὕἻ Ὀὕ ὑ. 



200 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

ὂ  ὃὀὑ ὠἻ ἳὠὊ ἰ  (text analysis) ἵ  ἱὊ ὀὕ ὃὀὑ ὠἻ  ἯὠὌὑ ὑ 

ὠὁ ὅὕ Ἳ (wave synthesis)  ἵ  Ἧὠὐ Ἳ ὅ. 

ἳὠὊ  ὝἽὉ ὅὕ (text  processing) 

 Ἰ ὉὄὖὉ ἯἻ ἳ ὅ ὂ ὠὂ ἳ ὑὕ Ἳ Ὗὑ  ὅὌ ὑὐὖἻὍὖ 

ὅ ὑ ὅ ὂ ὅὀὕὂ ἳὠὊ ὝἽὉ ὅὕ Ἳὖ ἳ ὅ ὂ ὅὀ Ὗὑ  Ἧ Ὄ  

ἱὉ ὅὕ Ἳ ὅὀὟὑ.  ἳὠὊ ἱὉ ὅὕ Ἳὂὖ ὂ  ὝἽὉ ὅὕ ὑὕ ἻὖὉὠὂ 

Ὗὀὕ Ἳ ἻὍὕἻ/ ἻὍὕἻ ὅὖὕὖ ὂ. ὠὁ ὅ Ἳ ὂὖ Ὗὑ  ὅ ὂὖὠὉ ὂὄὖ 

ἻὍὕἻ ὅὖὕὖ ὅὂ ὑὕ ἻὖὉ Ὅὖ  ὅὖὋ Ἳὖ Ὃ ἵ  

ἯὋὖὉὟὑ ; . ἵ Ὃ Ὃὖ ὑ  -  ὅὖὋ ὑ  Ὅὖ  ὅὖὋἻ Ὄ. Ἰ  

Ὅὖ  ὈὕὋὕἻ Ἳὕ Ὅὖ ὃὖ ὂ ὋὖὉὕἻ ὑ ὂὕ  ὟἽἻὕὖ Ἳ ὅ ὀ ὝἽὕ ἻὍὖ 

ἱ ὂὖὉὖ ὑὕ ἻὖὉ Ἳὖ Ὃ ἵ  ἯὋὖὉ Ὗὑ . ἱὊ ὀὕὑ ἱὉ ὅὕ Ἳ 

ὝἽὉ ὅὕ ὃὖὠὌὟὅὋ Ὃ ὝἽὕ ἻὠὍ ὠἻὉὕ ὂ ἰ . ὃὖὠὌὟὅὋ Ὃ ὝἽὕ Ἳ ἵ Ἳ , 

ὂὠὌ Ὕὅ ὂ Ἳ, ἻὝἽὕ Ἳ Ὗὅὕ Ὃὄὑ ὠὋ ἳ ὅ . ἵ Ἳὕ ὀὕἻ 

Ὀὕ  31  ἵ ὅ  Ὀὕ   Ἰ  ἵ Ὃ ὌὕὈ Ὀὕ  ὅὂὖ Ἰ  ἵ  

Ὀὕ Ὃ ὅὀὟὑ . . 1  ἵ Ὃ Ἳ  Ἰ  ἵ Ὃ ὌὕὈ ὅὕ Ἰ  ἵ  

Ὀὕ Ὃ ὅὀὟὑ . ἳὠὊ ἱὉ ὅὕ Ἳ ὂὖ ἱὊ ὀὕὑ ὃὀὑ ὠἻ ὃὖὠὌὟὅὋ Ὄὕὂ 

ὝἽὕ ἻὠὍ ἱὉ ὅὕ ὂ ἰ . ἵ Ἳ  Ἧ Ὄ  Ἳ ὝἽὕ Ἳ Ἧὠὑ Ὗὅ ἽὕἻ 

Ὀὕ Ὃ ὅ ὄ  ὑὖὕὖὑὕ Ἳ ὅὀὟὑ.  

 ἵὄὟὑ ὃὕ ὂὈὖὐὖ ὂὄὖ ἵ ἻὠὍ Ἰ ὅὂὖ ὝἽ ὑὂ  ὅὂὖὌὕἻ 

ἵ ἻὍὖ Ἧὂὕὑ Ἰ Ὁὖ ὠὈἻὍὖ Ἰ Ὃὖὠὁ ἻὠὍ ὅὂὖ ὝἽ Ἳὖ ὟὋὕ. 

ἱ ὑὕ  ὝἽ ὑ Ἰ ὠὋὉὖ ἱὉ  ὂ ὠὈὠὉ ὟὈ ὅ .  

 ἱὌ Ἳὁ ὑὖὂὖἻ 

 ἳὠὊ  ὝἽὉ ὅὕ Ἳὖ ὅὖ ὄ ὃὈ  ὝἽὉ ὅὕ Ἳὖ ἳ ὅ ὂ ὅ ὀ ὂὈὖ ἳὠὊ 

Ἳὖὠὀ Ἳ Ὕὅ. Ἧὠὂ ὟὃὊ ὉὕἻ Ὀὕ Ὃ ὝἽὉ ὅὕ Ἳὖ ὂὊ ἱὉὌὕ. ὂὈὖ ἳὠὊ 

ὟὊὕὈ ὑ  Ὀὕ Ὃ ὅὀὟὑ . ἶὝὄ Ὃὕ Ἳὁὖ ὝὅὕὋὖ ὂὈὖ ὂὊὠὑ Ἧ ὅ ὟὉ 

ὝἽὉ ὅὕ ὝἽ Ὁ ἱὉὌὕ; ἵὄὟὑ Ὀὕ Ὃ Ἳ ὀὕὉ ὝἽ Ὁ ὅὀὟὑ .  ὂὈὖὐὖ 

ἵ Ἳ Ὕὑ Ὗὑ ἱὀ ἻὍὖ ὟὑὟὑ ὑὖὂὈὕἻ ἳ Ἵὕὖ Ἳ ὅ Ἳὖ Ὃὄ.   

 ὈὉ Ἳ Ἧ ὅὠὀὉὖ ὂὈὖ Ἰ ὠὋὠὉ ἯὠὈ ὅ ἰ ἻὖὌ Ἰ ὠὋὠὉ 

ἯὠὈ ὅὠὂ Ἳὕ  ἵὍὖὉὂὕ.  ἰ ἻὖὌ ἵ ὠὋ Ὕὃ Ἳὁ  
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Ἧ ὅὠὀὉὖὌὕὄ; ἵ  ἳ Ἵὕὖ  ὟὃὊ  Ὕὂὕὀ ἱ ὠὌ; ὅὌ ἵ Ἳ  

ἳ Ἵὕὖ ἱ ὠὌ. ἵ Ἳὕ ὀὕἻ ἰ ἻὖὌ ὂὖ thought ἵ Ὃ ὝἽὕ ὠὌ 

ἵ ὝἻὕ ὀὕ ἽὖὌ ἵ Ἳ  ὟὃὊ ἳ Ἵὕὖ ἱ Ὄὕὂὠὂ ἯὋὖὉ ἱὉ . ὂὈὖ 

ἵ Ἳ ἯὠἽ Ἧ ὅὠὀὉὖὌὕὄὠὑ; ἵ Ἳ  ὟὃὊ ἳ Ἵὕὖ ἱ Ἳὖ Ὃ.  

ὂὈὖὐὖ ἳ Ὅ ἵ Ὄὕ ὝἽὕ ἻὠὍ ἳ Ἵὕὖ Ἳ ὂὈὖ  ὠὋὑὕὄ ἵ ἻὟὍ 

Ὗὂὠὑ ὅ ; ἰὄὕ  ἵ ἻὍὖ ἳ Ἵὕὖ Ἧὠὑ ὑ  ἱὀ  Ἧ ὅὠὀὉὖ Ὀὕ .  

ἱὠὂ Ἰ ὉὄὖὉ ὑὖὂὖἻὍὕ Ἧ Ὄ  ἱὌ Ἳὁ ὑὖὂὖἻὍὕ ὠἻὉὕὍὌὕ. ἱ ὂ ὑὖὂὖἻὠὍ 

ὝἻὕ  ὃ Ὀὕ ὑ  ἱὀ  Ἧ ὅὠὀὉὖ ὂὈὖ ἵ ἻὍὖ ἳ Ἵὕὖ ὠὅ ἴἻὖ Ἳ 

ἱὉ . ἱ ὂ ὝἽὉ ὅὕ ἱὌ Ἳὁ  Ὕὂὕ ὂὖὉὖ ὝἽ Ὁ ὅ. 

Ὗὅ  ὂὊ Ἧ ὅὠὀ ὂὍ 

 ὂὈὖὐὖ ἳ Ὅ ἵ Ὄὕ ἵ Ἳ  Ἰ ὅὂὖ ὝἽ Ὁ ὅ ὂὄὖὟὉ Ἰ  ὂὊ 

Ἧ ὅὠὀ ὂὍ ὂὖ ὠὑ Ἳ ὅὀὟὑ . ἳὠὊ/ὅ ὑ  ὝἽὉ ὅὕ, ἱὌ Ἳὁ Ὀὕ Ὃ, 

ὟὊὕὈ ἵ  Ὀὕ Ὃ ἱὑ Ὃὖ  ὅὖὋ Ἰ ὠὋ Ὗὅ  ὂὊ Ἧ ὂὍ ὂὖ  

Ὕὅὕ ὂ Ὅ Ὗὅ  ὟἻὕ ὠὅ  ἵ ἻὟὑ .  ὂὈὖ ἵ ἻὍὖ Ὗὅ  Ἰ ἻὍὖ 

Ἰ ὅὂὖ ὂ  ὋὖὠἻ ὝἽὉ ὅὕ Ἳὖ Ὗὑ ἽὖὌ ὟὂὠὑἻὠὍ ἯὑἽὖὉ ὅ.  

 Ἰ ὅὂὖ Ἰ  ὅὕ Ἳὕ ἯὠὋὉὖ ὝἽ Ὁ ὅὀὟὑ ; ὂὈὖ ἵ ἻὍὖ 

ἳ Ἵὕὖ ἽὖὋ ὅὕἻ ἱ ἻὟὑ ; Ὗὅ  ὟἻὕ ὅὖ ἱὠὊ ἽὠὌ ὂὑὖ Ἳ ὃ Ὄ 

Ἰ ὑὕ Ἳὖ ὅὉ ὅ ὂ ὅὀὟὑ . Ὗὅ  ὠὁ ὅὕἻ ὂὖ Ὁ  Ὗὅ  

ὝὑὍὖ ὠὀ ἱὉ ὠἻ ὂ ὠὈ Ἧ ὅὠὀὉὖ Ἳὁὖ Ἳ ὅ Ἳὖ Ὃ.  ἵὄὟὑ ὂὈὖὐὖ ὂὄὖ 

ἵ ἻὠὍ Ἰ ὅὂὖ ὝἽὉὑὂ  ὅὂὖὌὕἻ ὃὕ ἵ ἻὍὖ Ἰ Ὃὖὠὁ ὠὅ Ἧὂὕὑ 

Ἰ Ὁὖ ὠὈὠὉ Ἰ ὅὂὖ ὝἽ Ἳὖ ὟὋὕ. ἱ  ἳὠὊ-Ὗὅ  Ἰ ἻὠὈ ὅὖ ὂὊ ὠὂ 

ἳὉ . 

Ἰ Ὃὖὠὁ ὅὕ Ἳ 

 ἳὠὊ-Ὗὅ  Ἰ ὠὋὉὖ ἱ ὂὖ ὃὖὠὌ Ἰ Ὃὖὠὁ ὅὕἻ  ἰ . ἱ  

ἱὉ ὅὕὄ ὑ ὠὑ  Ὕὅ Ὃ ὅὖ ὂὊ Ἧ ὂὍ ὂὖ  Ὕὅὕ ὂὈὕὄ Ὗὅ  ὟἻὕ ὠὅ 

Ὕὂὕὖ Ὕὂ ὅὠὂ ἱ ὂ ἵ Ὄὕ Ὗὅ  ὟἻὕ ἻὠὍ ἸὟὊ ὟἻὕ ὅὕἻ 

Ἰ Ὃὖὠὁ ὅὠὂ ἳ ὅ .  Ἰ Ὃὖὠὁ ὅ Ἳ ὝἽὉ ὅὕ ὟὈ Ὄὕὅὖ ὑὐὖ ὠὋ 

ὂὖ ὀ ὂὖ ἳὂὑὖὉὕ  ὃὠὀ ὠὋ ὅ ὂ ὅ. ἱὊ  Ὗὅ  ὟἻὕ ἻὠὍ 

Ἰ Ὃὖὠὁ  Ὗὅὕ  ἶ ὅ  ὂ Ὀὕ Ὃ ὠὂ ὂὑὖ Ἳ ὟὈ Ὄ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. 
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ὃὠὀ ὠὋ ὅ ὂ  

ὂὈὖὐὖ ἳὠὊ  Ὗὅ  ὠὁ  ἳ ὑὕ Ἳ ὠὂ Ἰ Ὃὖὠὁ  

ὝὃὋὖ ὠὋὠὉ ὅὉ ὅ ὂὖ ὃὠὀ ὠὋ ὅ  ὠὋ ὅὖ ὑ  ὅὀ ὂὖ 

Ἳὕ ὀ ὅ Ὅ. 

ἳὠὊ-Ὗὅ  Ἰ ὠὋὉὖ Ὕὂὕ ὂὖ ὅὀ  

 

        ὂὈὖ 

  ἳὠὊ ἳ Ὅὗ  

             

    

  ἯὠἽ ὑὕὖὠἽ ὠὋ  

   

 

  ἯὠἽ ὑὕὖὠἽ ὠὋ 

  

 

     Ὗὂ Ὕὂ Ἳ ὅ ὀ ἯὌ Ἳ   

   

   

 

  Ὗὅ  ὝὑὍὖ  

              Ὗὅ  

    ὅ ὑ  ὅ ὅὕ  

    ἱὌ Ἳὁ  ὑὖὂὖἻ  

       ἯὌ  Ὗὂ  

  Ἰ Ὃὖὠὁ ὅὕἻ  

Ὗὅ  Ἧ ὅὠὀ 

ὂὊ  ὂὍ  

ἳὠὊ  ὅ ὅὕ  

 ἳ Ὅὗ ὝἽ Ὁ ὅ ὀ ὂὈὖὠὐ ἯὌ  Ὗὂ  ὟὃὊ ὉὕἻ ὂὊ ἱὉὌὕ; 

ὅὂ ὅ ὂ ὅὀὕὂ ἳὠὊ/ὅ ὑ  ὝἽὉ ὠὋ ὅ ὂ ὅὀὟὑ  Ὀ  Ἧ  ὟὈ  

ὝἽὉ ὠὋ ὅ ὂ  ὂὊ ὅ .  ἳὠὊὉὖ /ὅ ὑ  Ὗὅ  

Ἰ ἻὠὈ  ὃὕ ἳ Ὅὗ ὠὀ ἯὠἽἻὍὕἻ ἯὑἽὖὉ ὅ Ἳὖ ὟὋὕ.  ὝἽὕ ἯὠἽἻὍὖ 

ὑὕὖὠἽὉὕἻ ὂὊ ὅ  Ὗὅὕ  ἱ ὂ Ἰ ἻὠὈ  ἵ ὟἻ ὅὖὕὖ ἻὟὑ ἵ  ἯὋὖὉὕ; 

ἵὄὟὑ ἱ ὂ ὑὕὖὠἽ ἯὠἽὉὕ Ἳ ὠὂ ὝἽ Ὁ ὃὕ ἱὉ ὂὖὊ ὂὖ ὝἽὕ ὠὌὟὉὕ 

ὑὕ ἻὖὉ ὠὂὟὉὕ ἵ ὟἻ ὅὖὕὖ ἻὟὑ ἵ  ὝἽὕ Ὄ Ὗὑ . 

ὝἽὉ ὠὋ ὅ ὂ 
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 ἯὠἽὅὖὕὖ ὝἽὉ ὠὋ ὅ ὂ ὂὖ ὂ ὑὂ   ἽὖὌ 

ὝἽὉ ὠὋ ὅ ὂ ὝἽ Ὁ ὅὀὟὑ .  Ἧὂὕὑ ὝἽὕ ὅὖὕὖ 

ὝἽ Ὁ ὅὀὟὑ .  ὅ ὑ  ἱὉ ὅὕ Ἳ ὂὖ ὂ  ὝἽὉ ὅὕ ὑὕ ἻὖὉ ὠὂ 

ὝἽὕ ἻὍὕἻ ὅὖὕὖ ὅὂὕ.  ὠὁ  ἳ ὑὕ Ἳ ὂὖ Ὗὑ  ὂὈὖ ὅ ὂὖἻὠὍ 

ὂὄὖ ὂὄὖ ἻὍὕἻ ὅὖὕὖ ὅὂ ὂ  ὑὕ ἻὖὉ  Ὅὖ  ὅὖ ὄ 

ὑὠὀ  ἵ   Ὅὖ Ἧ Ὄὕὂ ὂὕ.ὃὕ Ὗὅὕ Ὃὑ Ὃὖ ἳ Ὅ ὍὖἻὍὖ 

Ὃὕ ἵὄ  Ὕὂὕὖ ὝἻὕ ὑ ἯὑἽὖὉ.  ὝἽὕ ὠὌ  ὅὖὕὖ Ὕὂ ὅ ἹὊ  ἵὍὖ; 

Ἧὂὕὑ Ὕὅ ὅὕὌὕὄ ὑὕ ἻὖὉ Ἳ  ὍὖὉὖ .  ἱ ὅὖ  ἱ  Ἳ 

Ὃὖ ἻὍὕ ἯὠὊ ὍὖἻὍὕ Ἧ Ὄ  ὠὂὉ Ὗὃ ὠὑ Ὗὅὕ  ὅὖὋ ὃὖ ὂ 

ὋὖἻὍὕ  ἽὖὌ Ὗὃ Ἳ ἳ Ὅὄ.  

 Ἳ Ὃὖ ἻὠὍ ὑὖὕὖὑὕ Ἳὖ ὟὂὠὑὉ Ὃ ὃὖ ὂ ὋὖἻὠὍ ὃὗ Ἳὖ 

ἱ Ἵὖ Ἳ  ὂὗ Ἳὕὁ ἱὉ . ἵ Ἳὕ ὀὕἻ ὅὖ ὑ  ὑὕ ἻὖὉ ὠὂ 

ἵ ὝἻὕ Ὗὑὕ. 

 Ἧὑ   ὝἽ Ὃὕ. 

ἱ ὑὕ ἻὖὉ ὠὂ Ὅὖ/ Ὅὖ ὀ Ὕὂὕὀ ὅ ὂὖ ὝἽὕ ἻὠὍ 

ὂὄὖ ὂὄὖὉὕἻ ὅὖὕὖ Ἳ ἱὉ ; ἵὄὟὑ  ἱ ὑὕ ἻὖὉ ὂὖ ὝἽὕ ἻὠὍ ὂὄὖ ὂὄὖὉὕἻ 

ὅὖὕὖ ὅὂὖ Ἵὖ Ἳ ἱ ὠὌ. ἰὄὕ  ὅὖὑ  ὑὕ ἻὖὉ Ἵὖ Ἳ ἳ Ὅὂὕ .  

 Ἧὑ  ὂὕ.ὃὕ. ὝἽ Ὃὕ. 

ἱ ὑὕ ἻὖὉ ὂὖ Ἳ Ὃὖ Ἳ ὑ Ἳὖ Ὃὄ; Ἧὑ Ὃὖ ὅὖ Ὅὖ ὑ Ἳὖ Ὃὄ. 

Ἳ Ὃὖ ἻὠὍ ὑὖὕὖὑὕ Ἳὖ ἱ Ἵὖ ἻὠὌ ὂὗ ἻὌὕ.  ἱὂὄὕ ἱὠὂ ὠὂὉ Ὗὃ ὠὑ 

Ὗὅὕ  ὝἽὕ ἻὍὕἻ ὅὖὕὖ Ἳ ἱὉ . ἵ Ὄὕ ὂὈὖ Ἳ Ὃὖ ἻὠὍ ὑὖὕὖὑὕ Ἳ 

ἱὉὌὕ; ἶὝὄ Ὃὕ ἽὖὌ ἯὂὖἻὈὕἻ ὅὉ ὅ ὂ ὅ Ἳ Ὃὖ Ἳ ὂὄὖ ὂὊ 

Ἧ ὂὍ ὂὖ ὟἽἻὕὖ Ἳὅ . Ἧ ὂ Ἳ Ὃὖ  ἱ ὂὕ Ἰ ἻὠὈ  ὅ ὑὠὌ 

ἱὀ ὝὅὉ ; ἱ Ὄὕὑὖ  Ἧ  Ὄ  ὅ ὑὠὌ Ἧ ὑὕὟὋ ὑὖ ὑὖ.  ἵ Ὄὕ 

Ἳ Ὃὖ ἻὠὍ ὂὊ Ἧ ὂὍ ὂὖ ὟἽ ὅ Ἳ ὄ ; ἵὄὟὑ ἽὖὌ ἯὂὖἻὈὕἻ 

ὅὉ ὅ ὂ ὅ Ἳ Ὃὖ Ἳ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. ὅὖ ὑ ὑὄ 

ἵ Ἳὕ ἻὍὕ. 

 ὂὕ.ὃὕ.            ὂὈὖ ὃὕ 

 .  ὅὕ 
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  ὐ ὅ ὠὂ ὂὑὖ Ἳ Ὗὅ Ἵὖ ἱὉ ὠἻ ὂ ὠὈ ὝἻὀὕὂὖ Ἳ  ὂὊ ὅ Ὅ 

ὂὈὖ ὅ ὂὖὉὖ  ὟὂὠὑὉ Ὃ ὃὖ ὂ Ὃὖ Ἳ (:, ;, ,  Ὗὅὕ Ὃὄ)  ὃὗ Ἳ ὅὀὟὑ.  

ἳ Ὅὗ  Ἰ Ὕὑὕ ὅ ὑ  Ἰ Ὃὖὠὁ  Ὗὑ  ἵὂὕὑ Ἰ  ὟἻὕ  

Ἰ Ἳ ὅὀὟὑ .  ὃὕ ἱ ὂ ὃὖ ὂ ὋὖἻὠὍ ὠὑ ὂὖ  Ἧὑ Ὃὖ ἶὂὕὑ Ὗὅ  

ὅ ὑ  Ἰ Ἳὖὄὕ Ἧ  ἱ ὂὖ ὝὑὍὖ  Ὗὅ  ὟἻὕ ὅὖ ἱὉ ὅὖ ὠὈ  

ὝἻὕ ὝἽ . ὂὊ ὅ ὀ ὑὐὖ ὠὋὑὠὊ ἱὑ ὠὋὝὉ Ὄὕ ὝἽ  Ὀ  Ἧ  

ἳ Ὅὗ  ὅ ὑ  ἳ Ὅ ἱὠὀὝὑὍὖἻ  @ Ὃὖ ὠὀ Ἰ .  ἽὖὌ ὅ ὂὖἻὍὖ 

ὂ  ἱὠὀὝὑὍὖ ἱ  Ὀ  ἯὂὖἻ ὅ Ὁὕὄ ὃὖ ὂ ὋὖἻ ἱ ; ὃὖ ὂ Ὃὖ 

Ὕὑ  ἱὠὀὝὑὍὖὉὕἻ ἰ Ἳ ὅ  Ὀ  Ἰ  ὂὄὖ ἱὠὀὝὑὍὖὉὕἻ ὂ  

ἱὠὀὝὑὍὖἻ ἰ Ἳ ὅ . ἱ ὂὖὉὕἻ ἱὠὀὝὑὍὖἻ  @ Ὃὖ  Ἰ Ἳ ὅ; ἱ ὂ @ 

Ὃὖ  Ὀὕ Ὄὕὅὖ ὝὈὥὄὈὕἻ Ἰ Ἳ ὅ.  ἱ  ὟὈ  ὑ  ὝἽὉ ὠὋὉὖ 

ἳὂὑὖὉὕἻὕ ἱ .  

 ὅ ὑ  ὑὐὠὈὉὕ ὑὂὖ Ἧ ὂ ὃὀὑ ὠἻ ὂὊὈ Ὃ ὝἽὕ ἻὠὍ 

ὑὐὠὈὉὕ ὑὂὕ. ἵ Ἳ  Ἧ Ὄ  Ἳ Ὃὖ Ἳ  Ὗὅὕ  ὂὊὈ Ὃ ὝἽὕ Ἳ 

Ὗὀὕ Ἳ ἻὍὕ; ἯὠὑἻ  ἳ Ἵὕὖ Ἳ ὅ ὑὂ ὄ  ὂὈὖ ὝἽὕ ἻὍὖ ὑὕὖὠἽὉὕἻ 

ὑὖὕὖὑὕ Ἳ ὅὀ Ὗὑ . ἱ ὂ ὂὊὈ Ὃ ὝἽὕ ἻὠὍ ὅ ὋὖὉ Ἵὖ Ἳ ἵ ὄὝὑ Ὃὕ Ἧὠὑ 

Ὕὅ ὅὕ ὠὈ ὈὉ Ἳ ἳ Ὅὠὑ. ἵ Ἳὕ ὀὕἻ 1750 ἵ Ὃ ἵ  ὐ  

Ἧ ὅὠὀὉὖ ὠὋ ὂ  Ὗὑ ὅ ὀ ὑὐὖἻὍὖ ὟὅἽ ὅὀ ἱὉ . 

 ὅὂὖὟὄ ἷ ὅ . 

 ἰὉὖὊ  ἵ Ὃὖ ἷ ὅ . 

  ἶ  ἷ  ἾὖὉ. 

ἱ Ὕὑ Ὄὕ Ὗὃ Ἳ  Ἰ  ὂὄὖὉὕὄ ὝὃὋὖ ὠὋὠὉ Ἳ ὂὖ ὝἻὕ ἱ Ἵὖ ἻὠὌ 

ὠἻὉὕὍὌὕ.  ὂὈὖ  ἵ  Ἰ ἻὠὈ  ὠὅ ὂὕ  ὋὖὉὄὖ ἶ ἻὄὟὑ 

ἳ ὑὕ Ἳ ὅ Ὅ. ἱ    Ὁ ὠὂ ὂ ; ἱὠὂ  ὅ ὑ  

Ὗὅ  Ἰ ὠὋὉὖ ἳ ὅ ὂ ἱὉ ; Ἧὄὕ  ἱ  Ἰ ὠὋὠὉ ὂὕὈὂ ὅ .  

ἯὠἽ ὅὖὕὖ ὂ (Syllabification) 

 ἱὠὂ  ὅὌ ὑὐὖἻὍὖ ὝἽ Ὁ ἱὉ ; ἵ Ἳὕ ὀὕἻ ἯὠἽ ὅὖὕὖ ὂ 

ὑὐὖ ὠὋὑὠὊ Ἰ  ὝἽὕ ὠὌ ὠὋ ὂ ἵ ὁὖ ὠἻὉὖὌὕὄ ὅὖὕὖ Ἳ ὑ ὅ 

ὝἽὕ ὠὌ ὅὖὕὖ; ἶὝὄ Ὃὕ ὠὋ ὂ ἵ ὁὖ ὠἻὉὖὌὕὄ Ἰ ὟἽ Ἳ ὠὋ ὂ 
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ὝἽὉ ὠἻ ὑὖὠὍ ἻὠὍ ὝἻὕ . ὑὐὖ ὠὋὑὠὊ ὝἽὕ ὠὌ ἳ ὑὕ  ὅ ὌὠἽ 

ἯὌ Ἳ  Ὗὑ  Ὗὂ ; ἯὌ ἻὍὖ Ἳ ὅὖ  Ὗὑ  ὂὊ Ἧ ὂὍ ὠὂ 

Ὀὗ  Ἵὕὖὅὕ ; ὅὖ ὄ ὝἽὕ ὠὌ Ἧὂ ὅ  ὅὖὕὖ.  ὅ ὌὠἽ ἯὌ Ἳ  

Ἳὖὠὀ Ἳὕὑὖ ὑὐὖ ὠὋὑὠὊ ἱὉ ὅὕἻ ἽὖὋὖὉ ἯὌ ἻὠὍ ἵ . ἱὂ  Ἧ ὂ 

ἯὠἽ ἯὌ Ἳ ὀ  ὝὈὕὐὖὉὖ ἵ Ὄὕ Ἰ ἻὍὕ  ὂὊ Ἧ ὂὍ ὃὖὠὋ Ἳ ὅ ὀὕ 

ὑὐὖ ὠὋὑὠὊ ὝὅὕὖὉ ἯὌ Ἳ  Ἳὖὠὀ Ἳὕὑὖ Ἰ ἻὠὍ Ὕὂὕὖ ὝἽ.  

 ἰὄὕ  ὂ ὟὅὕὠὂὉ Ἰ ἻὠὈ ὅὖ ἱ ὂ ὝὃὋὖ ὠὋ ὅὖ ὅ Ὃ ὅὀὑὖ ὠὌ; ὈὕὋὕἻ 

ὂὈὖ ἵ ἻὠὍ ὝἻὕ  Ὕὅὕ ὂ ὟἻὕ  (mapping file) 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. ἳ Ὅὗ ὝἽ Ὁ ὅ ὀ ὂὈὖ ἵ Ἳ  ὅὂὖ Ὕὂὕὀ Ὅ 

ἳὟὊὕὈ ἵ Ἳ ἵ Ἳ ὅ ἯὠἽἻὍὕἻ Ὀὕ Ὃ ὅ Ἳὖ Ὃὄ.  ἱ ὂ Ὕὅὕ ὂ 

ὟἻὕ ὅὖ ἻὖὉ ὝἽ ὂὖ ἵ ἻὍὖ ὑὕὖὠἽ ὂὈὖ ἵ ἻὍὖ ὃὗὍ Ἧ ὅὠὀὉὖ 

ἯὠὈὉ Ὗὑ .  ἵ Ἳ Ὗὂὠὑ ὅ  ὠὋὉὖ ὑὕὖὠἽ ὅ ὂ ὅὀὕὑὖ 

Ἰ ἻὠὈ  ὂὑ  ὃὖἻ  Ὀ  ὝὑὍὖ  Ἳὖὠὀ Ἳ ὝὅὋὕ. 

 ἵ Ἳὕ ὀὕἻ ἳ ὍὗὀὕἻ Ἧ Ὀὕ ἵ Ὃ ὂὈὖ ὝἽὕ ἱ ὂὕ Ἧ Ὀ   ἵ ὅὄ 

Ἵὖ Ἳ ὑὕ ὂὄ Ἧ Ὄ.  Ὀ ἵ ὅ  Ὀὕ  ὑ ὂὕ ὝὅὕὖὉ Ἵὖ Ἳ ὑ . ὑὐὖ ὠὋὑὠὊ Ὀ-

 Ὗὑ  Ὗὂ ; ὅὖ ὄ Ὀὕ-ἷ Ὀ-ἰἻ ἱὀ  ὝὅὉ .  ἱὂὄὕ Ἰ  

ὕὖ ὝἻὕ Ὅ ὅὀὕὂ ἵ  ὑ ; ἵὄὟὑ Ἰ ἻὠὈ  ἯὌ  Ὗὂ  Ὗὑ  ἱὠὂ  

ὝἽὉ ὅὕ ὝἽ Ὁ ἱὉὌὕ; ἵὄὟὑὂὕ ἵ ἻὍὖ ὑὕὖὠἽ ὠὋ Ἳ ὀὕὉ  ἰ .  

ἻὕὈὊὕἾ ἵ Ὃ ὝἽὕ  ἯὠἽ ὅὖὕὖ 

                          ἳ Ὅὗ  ἳὠὊ 

 

 

    

     ἯὠἽ  

ἻὕὈὊὕἾ  

Ὕὅὕ ὂ  ὟἻὕ  

kA\ma\rA\ja\r 
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ὂὈὖ ἵ -ἳὟὊὕὈ ἵ  Ὕὅὕ ὂ 

ὂὈὖ ἵ  ἳὟὊὕὈ ἵ  

ἱ i 

ἲ I 

ἳ u 

ἴ  U 

ἵ e 

ἶ E 

ἷ ai 

Ἰ o 

Ἱ O 

Ἲ  au 

Ἦ q 

Ἳ ka 

Ἴ nga 

Ἵ sa 

Ἷ nja 

ὀ da 

ὁ  Na 

ὂ tha 

ὃ wa 

ὅ pa 

Ὀ ma 

Ὁ ya 

Ὂ ra 

Ὄ la 

Ἵὕ sA 

Ἵὖ si 
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Ἵὗ sI 

 su 

 sU 

ὝἽ se 

ὟἽ sE 

ὠἽ sai 

ὝἽὕ so 

ὟἽὕ sO 

ὝἽὥ sau 

Ὕὂὕὀ Ὅ ἳὟὊὕὈ ἵ ὀ Ὕὅὕ ὂ ὅ Ὅ ὂὈὖ ἵ   Ὕὅὕ ὂ ὟἻὕ ὅὖ 

ὅὕἻὈὕ. ἱὂὖ ἵ Ἳ ἵ Ὄὕ ὃὗὍ Ἧ ὅὠὀὉὖ ὑὕὖὠἽὅ ὂ ὅ Ὅὄ. 

ἱὌ Ἳὁ ὑὖὂὖἻ 

 ὂὈὖὐὖ ὅ ὑ  ὑ ὑὠὈ ὅὖ ἳ Ὅ ἸὟὊ ἵ  Ἧὠὑ ὑ  Ὗὑ ὅ ὀ ἱὀ Ἳ  

Ἧ ὅὠὀὉὖ Ὗὑ ὅ ὀ ἳ Ἵὕὖ ἻὠὍ ὝἻὕ .  ἱὠὂ  ὅὌ ὑὐὖἻὍὖ ὂὗ  

ἻὕὁὌὕ: ὑὖὂὖἻὠὍ ἵ ὂὖὟὉὕ Ἧ Ὄ  ἵ .ὑὖ.ἵ . ὑὐὖ ὠὋὑὠὊ, ἵ .ἵ .ἵ  Ὗὅὕ Ὃ 

ἱὉ ὂὖὊ Ἳ Ὃ Ἧ ὠὋἻὍὖ Ἰ ὋὕὟὌὕ ὂὗ ἻὁὕὌὕ. ἱὉ ὂὖὊ Ἳ Ὃ 

Ἧ ὠὋὠὉ  ὅὉ ὅ  ὠὂὉ ὅὌ Ἧ ὠὋἻ  ὟὅὕὌ ὌὕὈ ἱ  

Ἰ ὉὖὉ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. 

 ἵ Ὄὕ ἵ ἻὠὍ ἳ Ἵὕὖ ὅὠὂ ὃὖὠὋὟὑ Ὃ ὂὈὖ ἵ Ἳ Ὗὅὕ Ὀὕὄὠὑ 

Ἧ Ὄ ἵ  Ὃ ἱὉ .  ὈὠὌὉὕὍ, Ἳ ὄὀὕ Ὗὅὕ Ὃ Ὕὂ  ὂὖὊὕὑὖὀ ὝὈὕὐὖἻ ἳ Ἵὕὖ 

Ὀὕ Ὃ ἻὠὍ ὠἻὉὕὍ ἯὂὖἻ ἵ ἻὠὍ ὝἻὕ Ὅὄ. ἵὄὟὑ ὂὈὖὐὖ ἳ Ἵὕὖ 

Ὀὕ Ὃ ἻὠὍ ὠἻὉὕὍ  ἱὌ Ἳὁ, Ἰ -Ἰ ὉὄὖὉ ἯὠὈ ἻὠὍ ἯὋὖ ὂὖ ὅ 

ἯὑἽὖὉ. ἰ ἻὖὌ ὂὖ ἵ Ἳ  ἳ Ἵὕὖ ὈὉ Ἳ Ἳὕ Ἳὖ Ὃὄ. ὂὈὖὐὖ Ἧ ὂὠἻὉ 

ὃὖὠὌ ἱ ὠὌ. 

 ὅὖ ὑ  ὑὕ ἻὖὉ ἵ Ἳὕ ἻὠὍ Ὗὃὕ Ὗὑὕ. 

 Ἳὀ  Ὀὖ  ὝἽ Ὃὕ. 

 Ἳὁὅὂὖ ὅ Ὅὖ  ὝἽ Ὃὕ. 
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ὂ  ὑὕ ἻὖὉὂὖ ὂ  ἵ  Ἳ ἵ ὅ  [ka]  ἵὄ  ἱὊ ὀὕὑ ὑὕ ἻὖὉ ὂὖ ὂ  

ἵ  Ἳ ἵὄὅ   [ga] ἵὄ  ἳ Ἵὕὖ Ἳ ὅ Ἳὖ Ὃ. ἱ ὑὖὂὈὕὄ ἳ Ἵὕὖ Ὗὑ ὅὕ Ἳ 

ἳ Ὅ ἵ Ἳ ὂὈὖὐὖ ὟὈ  ἳ Ὅὄ. ὅὖ ὑ  ἵ Ἳὕ ἻὠὍ Ὗὃὕ Ἳ. 

 ὠὀ   ὝἽ Ὃὕ. 

 Ἳὀ  Ὀὖ  ὑ ὂὕ. 

ὂ  ὑὕ ἻὖὉ ὂὖ  ἵ ὅ  [pU]  ἵ  ἱὊ ὀὕ ὑὕ ἻὖὉ ὂὖ  ἵ ὅ  [bU] ἵ  

ἳ Ἵὕὖ Ἳ ὅ Ἳὖ Ὃὄ. ἱ  Ὗὅὕ  Ἵ ἵ Ὃ ἵ  Ὗὑ ὅ  ἳ Ἵὕὖ Ἳ ὅ. ὅὖ ὑ  

ἵ Ἳὕ Ἳ ἱὠὂ ὝὂὍὖ ὅ . 

 Ἧὑ  ὂὖὠἽ Ἳὕ ὄὕ. 

 ὝἽ  ὅ ὠἽὉὕἻ ἱ . 

ὂ  ὑὕ ἻὖὉ ὂὖ ὠἽ ἵ ὅ  [sai]  ἵὄ  ἱὊ ὀὕὑ ὑὕ ἻὖὉ ὂὖ [cai] ἵὄ  

ἳ Ἵὕὖ Ἳ ὅ Ἳὖ Ὃ. ἱ ὂ ἳ Ἵὕὖ Ὀὕ Ὃ ὠὂ ὑὖὂὖἻὍὕ ὂὊ ἱὉ .  ἵ ὅ  

ἳὉὖ Ἳ ἻὖὠὀὉὖ [s]  ἵὄ   ἵ ὅὂ  ὅὖὋ [c] ἵὄ  ἳ Ἵὕὖ Ἳ ὅ Ἳὖ Ὃ ἵὄ 

ὑὖὂὖ ὂὊὌὕ. Ἵ ἵ ὅ  ὝὈὕὐὖ ὂ  ἽὖὌ Ὗὅ  ὃὠὀἻὍὖ [sa]  ἵὄ  Ὗὑ  ἽὖὌ Ὗὅ  

ὃὠὀἻὍὖ [ca] ἵὄ  ἳ Ἵὕὖ Ἳ ὅ. 

 Ἵ Ἳ [sanggam] / [canggam] 

 Ἵὕὂὖ [saadi]   /[caadi] /[jaadi] 

 ὅὖ ὑ  ὑὕ ἻὖὉ ἻὠὍ ἵ ὝἻὕ Ὗὑὕ. 

ὊὕὈ ὅὕὀ ὅ ὂὕ. 

Ἧ  ὅ ὀ ὑὖ ὀὕ. 

ὂ  ὑὕ ἻὖὉ ὂὖ ὀ ἵ ὅ  [da] ἵ  ἱὊ ὀὕὑ ὑὕ ἻὖὉ ὂὖ [ta] ἵὄ  

ἳ Ἵὕὖ Ἳ ὅ ὑὠὂ ἳὁὊὌὕ.  ἱ ὂ ἳ Ἵὕὖ Ὀὕ Ὃ ὠὂ ὑὖὂὖἻὍὕ ὂὊ ἱὉ .  ἵ ὅ  

ἳὉὖ Ἳ ἻὖὠὀὉὖ [d]  ἵὄ  -  ὅὖὋ [t] ἵὄ  ἳ Ἵὕὖ Ἳ ὅ Ἳὖ Ὃ ἵὄ ὑὖὂὖ 

ὂὊὌὕ.  

 ἱὠὑ Ὀ Ὀ Ὃὖ ἽὖὌ ὂὈὖ ἵ Ἳ Ἰ ὂὋὖ Ἧ ὅὠὀὉὖ ὃὗ ὀ, ἻὖὉ, Ὀὖὂ 

ἳ Ἵὕὖ ἯὍὝὑ ὠὌἻὠὍ Ἧὠὑ ὑ  ἱὀ ὂὖ  ὂ ὂὕ Ὗὅὕ ὝἻὕ . 

ἵ Ἳὕ ὀὕἻ  ἵ ὅ  Ἧ  ὑ  ἱὀ ὂὖ  ὂ ὂὕ Ὗὅὕ Ἰ ὂὋὖ Ἧ ὅὠὀὉὖ 

ὃὗ ὀ, ἻὖὉ, Ὀὖὂ ἳ Ἵὕὖ ὠὅ ὝἻὕ . 

 ἵ.Ἳὕ. 
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 ὅ  (  ὃὗ ὀ ἳ Ἵὕὖ ὠὅ ὝἻὕ Ὅ.) 

 ὑ Ἳὖὄὕ (  ἻὖὉ ἳ Ἵὕὖ ὠὅ ὝἻὕ Ὅ) 

 ὅὕ Ἳὕ (  Ὀὖὂ ἳ Ἵὕὖ ὠὅ ὝἻὕ Ὅ) 

ἱ Ὗὅὕ   ἵ ὅ  ὅὖ ὑ Ὀὕ  ἳ Ἵὕὖ ἻὠὍ ὝἻὕ . 

 ὅ  (  ὃὗ ὀ ἳ Ἵὕὖ ὠὅ ὝἻὕ Ὅ.) 

 Ὄὑ (  ἻὖὉ ἳ Ἵὕὖ ὠὅ ὝἻὕ Ὅ) 

 Ἧ ὠὀὉὕ (  Ὀὖὂ ἳ Ἵὕὖ ὠὅ ὝἻὕ Ὅ) 

60% ἵ Ἳ ἱ ὂ ὅ ὠὅ  ὝἻὕ Ἳὖ Ὃὄ. ἵὄὟὑ ὅ ὑ  Ὗὅ  

ὠὁ ὅὕ Ἳ ὂὖ ἱ ὑὠἻὉὖὌὕὄ ὂἻὑ Ἳ Ὗὂὠὑ. ὃὈ  ὑὐὖ ὠὋὑὠὊ 

ἵ ἻὍὖ ἱὀ  Ἧ Ὄ  ὐ  Ἧ ὅὠὀὉὖὌὕὄ ἳ Ἵὕὖ Ὀὕ Ὃ ἻὠὍ ὠἻὉὕ  

ὑὠἻὉὖ ἯὠὈ Ὅ. ὅὖ ὑ  Ἰ ὅὀ ὅ ὑ  Ὗὅ ὠἽ 

ὠὁ ὅὕ Ἳ ὝἽ  ὝἽὉ ὅὕ ὠὀ Ἰ  ἵ Ἳὕ ὀὕ ὑὖὍ . 

 

                   

          

          

ἳὠὊ  ὝἽὉ ὅὕ  

          

       ἳὟὊὕὈ  ὑ ὑ  

 

      ἱὌ Ἳὁ  ὑὖὂὖἻ  

 

Ἧὑ  ὅὕ Ἳὕ  ὑὐ Ἳ ὅ ὀ  

Ἧὑ  ὅὕ Ἳὕ  ὑὐ Ἳ ὅ ὀ  

avanukku paathukAppu vazangkappattathu 

avanukku paathu(M)kAppu vazangkappattathu(L) 

ἳὠὊ ἳ Ὅὗ 

 

Ὗὅ  ὂὊ Ἧ ὂὍ 

 ἱ ὂ ἰ ὑὖ ἻὖὉὈὕὄ ὅ ὂὖ ὂὈὖὐὖ ἵ Ὄὕ ἵ ἻὠὍ Ἧὂὕὑ 247 

ἵ ἻὠὍ  ὟὂὠὑὉὕὄ Ἰ  ἽὖὌ ὑὀὝὈὕὐὖ ἵ ἻὠὍ Ἰ ὅὂὖ ὝἽ ὑὂὕ.  
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ἱ ὂὖὉὖ ὂὊ Ἧ ὂὍ 350 ὑὠὊ Ὗὅ  ὟἻὕ ἻὠὍ ὝἻὕ Ὅ . ἱὌ Ἳὁ 

Ἧ ὅὠὀὉὖ Ἧὂὕὑ ὐ  Ἧ ὅὠὀὉὖ ἳ Ἵὕὖ ὅὖ Ὗὑ ὅ  ἵ Ἳ Ἧὑ Ὃὖ 

Ὕὂὕὀ Ὅ Ὗὅ  ὟἻὕ ὅὖ ὠὑ Ἳ ὅὀὟὑ ; ἵὄὟὑ ἯὠὑἻ  ὟἻὕ ἻὍὖ 

Ἰ ὅὂὖ ὝἽ Ὁ ὅ ὅ ἯὑἽὖὉὈὕ. Ὕὅ ὅὕὌὕὄ ὂὈὖ ἵ Ἳ  

ὑὠἻὉὕὄ ἳ Ἵὕὖ ἻὠὍ ὝἻὕ . ἱ ὂἻὑ Ὗὅ  ὝὑὍὖὉὖ  ἻὖὉὈὕ. 

  ἱὉ ὅὕὄ ἵ ἻὍὖ  ἸὟὊ ἵ ὂὖ  Ὗὑ ὅ ὀ ὑ ὑ Ἳ 

Ἰ ὅὂὖ ὝἽ Ὁ ὅ ὂὊ Ἧ ὂὍ ὂὖ ὟἽἻὕὖ Ἳ ὅὀὟὑ. ἸὟὊ ἵ  Ὗὑ ὅ ὀ 

ἱὀ ἻὍὖ Ὗὑ ὅ  ἳ Ἵὕὖ Ἳ ὅ ὑὂὕ Ἧ ὅὠὀ Ὕὃ Ἳὁ Ἳὖ  ὂὄὖὉὕἻ 

ἱὌ Ἳὁ Ἧ ὅὠὀὉὖ Ἧ Ὄ  ὐ  Ἧ ὅὠὀὉὖ Ὗὑ ὅ  ἵ Ἳ ὂὄὖὉὕἻ 

Ἰ ὅὂὖ ὝἽ Ὁ ὅὀὟὑ . ἱ ὂ ὂὊ Ἧ ὅὠὀὉὕ ὃὕ ὈὖἻ ὉὈὕὄ 

ἳ Ἵὕὖ ὠὅ ὝὅὋ ἱὉὌὕ; Ἧὂὕὑ ἱὉ ὅὕὄ Ἧ Ὄ  ἱὉ ὠἻὉὕὄ ἳ Ἵὕὖ ὠὅ ὝὅὋ 

ἱὉὌὕ. 

 ὃὕ ἵ Ὄὕ ὂὈὖ ὝἽὕ ἻὠὍ Ἰ ὅὂὖ ὝἽ Ὁ ἱὉ ; ἱὂὄὕ ὃὕ ὈὖἻ ἳὉ ὂ 

ἱὉ ὅὕὄ ἳ Ἵὕὖ ὠὅ ὝὅὋ ἱὉ ; ἰὄὕ  ἵ Ὄὕ ὂὈὖ ὝἽὕ ἻὠὍ Ἰ ὅὂὖ 

ὝἽ Ὁ ἱὉὌὕ.  ὠὋ ὂ Ἧ Ἳ ὅὉ ὅ ὂ ὅ ὝἽὕ ἻὠὍ ὂὊ Ἧ ὂὍ ὂὖ 

Ἰ ὅὂὖ ὝἽ  ὠὑ ὂὖ ὅ ὃ Ὄ ἱὉ ὂ ὠὈ ὑὐὖ ὑ .  ὂὊ Ἧ ὂὍ ὂὖ 

ἱὠὂ  ὟἽ ὅ ἯὂὖἻ ἯὍ  ἱὀ  Ὗὂὠὑὅὀὕ;  Ὀ Ὀ Ὃὖ; ὠὂὉ ὝὃὋὖ ὠὋὟὉὕ 

Ἰ ὅὖ ὠἻὉὖ ὝἽὉ ὅὕ ἻὕὌ  ὠὋὑὕ . 

 ἱ ὅὖ  ἱ  ὝἽὕ ὠὌ ὅὂὖ ὝἽ ὑ Ὗὅὕ  ὝὑὍὖ  Ὗὅ  

ἱὉ ὂ ὠὈὠὉ ὂ . Ἧ Ἳ ὅὉ ὅ ὂ ὅ ὝἽὕ Ἳ ἳ ὅὄὖὉ Ἧ ὅὠὀὉὖ 

ὂὖὕὖ ὑὊὌὕ. ἵὄὟὑ ἱ  ἯὂὖἻ ἻὕὌ ὠὂ ἵ  ὝἽὉ ὅὕὀὕ. ἳὉὖ Ἳ Ὀ  

ὝὈ ἻὍὖ Ἰ Ὃὖὠὁ  ὅ ὑ -Ὗὅ  Ἰ ὠὋὉὖ ὃ Ὄ ὑὖὠὍὠὑ ὂ . ἱ ὂ 

Ἰ Ὃὖὠὁ  4457 ὟἻὕ ἻὠὍ ὝἻὕ ; ἱ  ὂὊ Ἧ ὂὍ ὂὖ ὟἽ Ἳ ὅ. 

ἵ Ἳὕ ὀὕἻ Ἰ Ὃὖὠὁ  Ἧ ὀὑὠὁ ὅὖ ὑ Ὀὕ ἯὠὈ . 

ἳὉὖὝὊὕ

Ἳ  

ὝὈ ὝὉὕ

Ἳ  

Ἧ ἰ  ἱ  ἲ ἳ  ἴ  ἵ ἶ ἷ  Ἰ  Ἱ  Ἲ  

 Ἳ Ἳὕ Ἳὖ Ἳὗ   ὝἻ ὟἻ ὠἻ ὝἻὕ ὟἻὕ  ὝἻὥ 
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 Ἴ            

 Ἵ Ἵὕ Ἵὖ Ἵὗ   ὝἽ ὟἽ ὠἽ ὝἽὕ ὟἽὕ ὝἽὥ 

 Ἷ Ἷὕ Ἷὖ Ἷὗ   ὝἿ  ὟἿ ὠἿ ὝἿὕ ὟἿὕ ὝἿὥ 

 ὀ ὀὕ     Ὕὀ Ὗὀ ὠὀ Ὕὀὕ Ὗὀὕ Ὕὀὥ 

 ὁ  ὁὕ ὁὖ ὁὗ   Ὕὁ Ὗὁ ὠὁ  Ὕὁὕ Ὗὁὕ Ὕὁὥ 

 ὂ ὂὕ ὂὖ ὂὗ   Ὕὂ Ὗὂ ὠὂ Ὕὂὕ Ὗὂὕ Ὕὂὥ 

 ὃ ὃὕ ὃὖ ὃὗ   Ὕὃ Ὗὃ ὠὃ Ὕὃὕ Ὗὃὕ Ὕὃὥ 

 ὅ ὅὕ ὅὖ    Ὕὅ Ὗὅ ὠὅ Ὕὅὕ Ὗὅὕ Ὕὅὥ 

 Ὀ Ὀὕ Ὀὖ Ὀὗ   ὝὈ ὟὈ ὠὈ ὝὈὕ ὟὈὕ ὝὈὥ 

 Ὁ Ὁὕ Ὁὖ    ὝὉ ὟὉ ὠὉ ὝὉὕ ὟὉὕ ὝὉὥ 

 Ὂ Ὂὕ ὕὖ ὕὗ   ὝὊ ὟὊ ὠὊ ὝὊὕ  ὟὊὕ ὝὊὥ 

 Ὄ Ὄὕ     ὝὌ ὟὌ ὠὌ ὝὌὕ ὟὌὕ Ὕὑὥ 

 ὑ ὑὕ ὑὖ    Ὕὑ Ὗὑ ὠὑ Ὕὑὕ Ὗὑὕ Ὕὑὥ 

 ὐ ὐὕ ὐὖ ὐὗ   Ὕὐ Ὗὐ ὠὐ Ὕὐὕ Ὗὐὕ Ὕὐὥ 

 Ὅ Ὅὕ Ὅὖ Ὅὗ   ὝὍ ὟὍ ὠὍ ὝὍὕ ὟὍὕ ὝὍὥ 

 Ὃ Ὃὕ Ὃὖ Ὃὗ   ὝὋ ὟὋ ὠὋ ὝὋὕ ὟὋὕ  ὝὋὥ 

 ὄ ὄὕ ὄὖ ὄὗ   Ὕὄ Ὗὄ ὠὄ Ὕὄὕ Ὗὄὕ Ὕὄὥ 

   

 ὂὊ Ἧ ὂὍ ὅ ὂὖ ὑὖ ὀὕ ἱὌ Ἳὁ ὑὖὂὖἻὍὖ ὂὕὄ ὝὑὍὖ  

ἳὟὊὕὈ ὑ ὑὖ ἱ ; ἱ  ἶ ἻὄὟὑ ἯὠἽὅὖὕὖ ὝἽὉ ὅὕ Ἳὖ ἳ ὍὕἻὖ 

ἱ . ἵὄὟὑ ἯὌ  Ὗὂ  ὅ ὂὖ ἽὕὖὉὕὄ Ὗὅ  ὟἻὕ ὠὅ ἶ ἻὄὟὑ 

ἳ ὑὕ Ἳ ὅ ὀ Ὗὅ  Ἧ ὂὍ ὂὖ  ἵ . ἱ ὂ ἯὌ  Ὗὂ ὑὖ ὝἽ Ὁ ὅ 

ἻὖὉ ὝἽὉ ὅὕ Ὕὂὕὀ Ὅ ἯὠἽὅὖὕὖ Ἳ ὅ ὀ ὑὕ ἻὖὉ ὂὖ Ὗὅ  ὟἻὕ ὠὅ 

ἵ  Ὀ  ἱ ὂ Ὗὅ  ἯὌ ἻὠὍ  ἯὠὈ ὠὅ ἳ ὑὕ . 

Ἰ Ὃὖὠὁ ὅὕ Ἳ (Synthesis) 

 ἱ ὂὖὉὕὄ Ὀ  ὑὕὄ ὝἽὉ ὅὕ Ἰ Ὃὖὠὁ  ὝἽὉ ὅὕ Ἳὕ. 

ὑὕὖὠἽ ὅ ὂ ὅ ὀ Ὗὅ  ἯὌ Ἳ  Ἰ Ὃὖὠὁ  ὑὐὖ ὠὋὑὠὊὠὑ ὅὉ ὅ ὂὖ 

Ἰ Ὃὖὠὁ Ἳ ὅ. Ὗὅ  ὟἻὕ ἻὍὖ Ἰ Ὃὖὠὁ  Ὀὕ Ὄὕὠὅ ὅὉ ὅ ὂὖ 
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ὝἽ Ὁ ὅ Ἳὖ Ὃ. Ἰ Ὃὖὠὁ  ὝἽὉ ὅὕ Ἳὖ ἻὖὉὈὕὄ Ἵὖ Ἳ ὟἽ  ἱὀ ἻὍὖ 

ὂ Ὀὕ Ὃ Ἳ ἶ ὅ ὑὂὕ. ἱ ὑὕ ὑὖ ὂ Ὀὕ Ὃ Ἳ Ὗὃ ὂὖὉὕὄ Ἰ ὅὂὖὑὕ 

ὂὑὖἻ ὅ Ὅ. Ἰ Ὃὖὠὁ  ὝἽὉ ὅὕ ἯὌ  Ὗὂ  ὝἽὉ ὅὕ Ἳὖ 

ὝὑὍὖ ὀὕἻ ὂὊ ὅ  ἵ Ὄὕ Ὗὅ  ὟἻὕ ἻὠὍ Ἰ Ὃὖὠὁ  Ὀ  Ἰ  ὂὄὖ 

Ὗὅ  ὟἻὕ ὅὕἻ Ὀὕ . ἱὠὂ ἵ Ὗὅὕ Ὗὑ Ὀὕὄὕ  ἱὉ ἻὟὑὕ ὃὖ ὂὟὑὕ 

ἱὉ . ἱ ὑὕ ὑὖ ἻὖὉὈὕὄ Ὗὃὕ Ἳ Ὗὅ  ὝὑὍὖ  ἱὉ ὠἻ ὂ ὠὈὠὉ/ 

ἱὉ ὂ ὠὈὠὉ Ὕὅ ὑὂὕ.  

 

 ἳὠὊ-Ὗὅ  Ἰ ἻὠὈ ὅὖ ὝὑὍὖ ὠὀ Ἳὕ ὑὂ ὑὠὊὅὀ ὅὉ ὅὕ ὀὕὍ  

ἱὠὀ Ἳ (Graphical User Interface (GUI) ὂὉὕ ὝἽ Ὁ ὅ Ὅ. Ἶὖ. .ἷ.-  ὅὖ ὄὕ 

ὅ ὑ  ὝἽὉ ὅὕ Ἳὖ Ἰ  ὑὐὖ ὠὋὑὠὊ Ἰ Ὃὖὠὁ ὅὕ Ἳ ὂὖ Ὀ ὝὋὕ 

ὑὐὖ ὠὋὑὠὊ ἰ Ἳ ὅ Ὅὄ. ὅ ὑ  ὝἽὉ ὅὕ ὑὐὖ ὠὋὑὠὊ Ὕὅ  

ὑὐὖὉὠὈ ὅὕ ἰ Ἳ ὅ Ὅ.  Ἰ Ὃὖὠὁ  ὑὐὖ ὠὋὑὠὊ ὟὈ Ὄὕ (Mat Lab) 

ὑὐὖὉὠὈ ὅὕ ἰ Ἳ ὅ Ὅ. ὂὈὖ ὑὕ ἻὖὉ ὠὂ ὅ ὑ  Ὕὅ Ὁὖ ὂ ὀ  ὝἽ  

ὅ ὑ - Ὂ  Ὕὅὕ ὂὕὠὄ ὄὕ ἱ ὂὖ Ὗὅ  ὝὑὍὖ  ὟἻ . Ὗὅ  ὟἻὕ ὠὅ 

ὃὖ ὂ Ὕὅὕ ὂὕὠὄ  ἵ ὂ ἻὕὌ ὂὖ ὃὖ ὂ ἱὉ .  

3.6. Ὗὅ Ἵὖ  ἳὠὊὉὕ Ἳ  (speech to text) 

 Ὗὅ  ἯὋὖὂ  (speech recognition) ἵ ὅ  Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ Ἰ  ἱὠὀὃὖὠὌ 

ὠὁ  ὠὋὉὕ ; ἱ  ἻὁὖὄὖἻ Ὄ  Ὗὅ  ὝὈὕὐὖὠὉ ἳὠὊὉὕἻ Ὀὕ Ὃ  

ὝὈὕὐὖὝὅὉ Ἳ ἳὂ  ὠὋἻ  Ὀ  Ὕὂὕὐὖ ὅ ἻὠὍ ἳ ὑὕ ἻὖὋ. ἱ  

ὂὕὄὖὉ Ἳὖ Ὗὅ  ἯὋὖὂ (Automatic Speech Recognition-ASR), Ἳὁὖὄὖ Ὗὅ  ἯὋὖὂ 

Ἧ Ὄ  ὟὅἽὖ  ἳὠὊ (Speech to text - STT) ἵ  Ἧὠὐ Ἳ ὅ ἻὖὋ. ἱ  

ὝὈὕὐὖὉὖὉ, Ἳὁὖὄὖ ἯὋὖὑὖὉ Ὀ  Ὀὖ ὝὅὕὋὖὉὖὉ ὠὋἻὍὖ ἯὋὖ Ὀ  

ἰὊὕ ἽὖὠὉ Ἰ Ἳὖὠὁ ἻὖὋ. 

 ἽὖὌ Ὗὅ  ἯὋὖὂ Ἰ ὠὋἻ  "ὅὉὖ Ἵὖ" ("ὅὂὖ" ἵ  Ἧὠὐ Ἳ ὅ ἻὖὋ) 

Ὗὂὠὑ ὅ ἻὖὋ, Ἧ  Ἰ  ὂὄὖ ὅ ὀ Ὗὅ ἽὕὍ ἳὠὊ Ἧ Ὄ  ὂὄὖὠὈ ὅ ὂ ὅ ὀ 

ὝἽὕ ὝὋὕὠἻὠὉ ἻὁὖὄὖὉὖ ὅ ἻὖὋὕ. Ἳὁὖὄὖ ὃὅὕὖ Ὃὖ ὅὖ ὀ ὊὠὌ ὅ ὅὕ  

ὝἽ , Ἧ ὂ ὃὅὕὖ Ὗὅ  ἯὋὖὂ  ὃ ὋὕἻ ὅὉ ὅ ὑὂ  ὅὉ ὅ ἻὖὋ, ἱὂ  

ὑὖὠὍὑὕἻ Ὁ  ἯὂὖἻὕὖ. ὅὉὖ ἽὖὠὉ ὅὉ ὅ ὂὕὂ ἯὠὈ Ἳ "Ὗὅ ὅὑ 
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ὂ ὂὖὊὈὕὄ (speaker independent) Ἰ ὠὋἻ  ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃὄ. 

ὅὉὖ ἽὖὠὉ ὅὉ ὅ  Ἰ ὠὋἻ  "Ὗὅ ὅὑ Ἵὕ " (speaker dependent) 

Ἰ ὠὋἻ ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃὄ. 

 Ὂ  ἯὋὖὂ (voice identification) Ἧ Ὄ  Ὗὅ ἽὕὍ ἯὠὀὉὕὍ (speaker 

indentification) Ἳὕὁ  ἵ ὅ  Ἧὑ Ἳ ὝἽὕ ὑὠὂ Ἳὕ  Ὗὅ ἽὕὍὠὊ ἯὠὀὉὕὍ 

Ἳὕ ὅὠὂ Ὃὖ ἻὖὋ. Ὗὅ ἽὕὍὠὊ ἯὋὖὂ Ἰ  Ὃὖ ὅὖὀ ὃὅὕὖ Ὂ  

ὅὉὖ ἽὖὉὍὖ Ἳ ὅ ὀ ἯὠὈ ἻὍὖ Ὗὅ ὠἽ ὝὈὕὐὖὝὅὉ ὅὁὖὠὉ ἵὍὖὂὕ ἻὖὋ 

Ἧ Ὄ  ὅὕ Ἳὕ  ὝἽὉ ὅὕ  Ἰ  ὅ ὂὖὉὕἻ Ὗὅ ἽὕὍὕὖ ἯὠὀὉὕὍ ὠὂ ἯὋὖὉ 

Ἧ Ὄ  Ἵὕὖὅὕ Ἳ ἱ  ὅὉ ὅ ὂ ὅὀὌὕ. 

 Ὕὂὕὐὖ ὅ Ἳ Ὗὁὕ ὀ ὂὖ, Ὗὅ  ἯὋὖὂ ὅὌ ὝὅὕὖὉ Ἳ ὅὖ Ἳ ὀ 

ὃὗ ὀ ὑὊὌὕ ὠὋ ὝἻὕ Ὅ. ὈὖἻ ἽὈὗὅ ὂὖ, ἰ ὂ Ἳ Ὃ Ὀ  ὝὅὕὖὉ ὂὊ ἻὍὖ 

Ὗὄ Ὃ ἻὍὕ ἱ ὂ ὠὋ ὅὉὄὠὀ Ὅ. ἱ ὠὋὉὖ Ὗὄ Ὃ ἱ ὂ 

ὠὋὉὖ ὝὑὍὖὉὖὀ ὅ ὀ ἰ Ἳ ὠὊἻ Ὀ Ὀ ὌὕὈ, ὈὖἻ ἻὖὉὈὕἻ ἳὌἻὍὕὑὖὉ 

Ὕὂὕὐὖ ὠὋ Ὗὅ  ἯὋὖὂ ὠὋἻὠὍ ὑ ὑὠὈ ὅὂὖ ὅὉ ὅ ὑὂὖ ὅ Ὗὑ 

ἰὐὈὕὄ Ἳ Ὃ ὠὋἻὠὍ ὅὖ ὅ ὑὂ Ὄ  ἯὋὖὉ ὅ Ἳὖ Ὃ 

3.6.1. Ὗὅ  Ἰ Ἳ  ἵὝὅὉ  

  Ὗὅ Ἵὖ  ἳὠὊὉὕ Ἳ ὝἽ ὑ Ἰ ὑ ὑὖ ἱ  ὟὅὠἽ ἵ  ὑ ὑὖ 

Ὀὕ ὑὂὕ. Ἰ Ἳ  ὂ  Ἰ Ὁ ἻὍὕἻ Ὀὕ Ὃ ὅὀὟὑ . Ἰ Ὁ Ἳ 

ἵ ἻὍὕἻ Ὀὕ Ὃ ὅὀὟὑ . Ὗὅ  ἵ ὅ  Ὕὂὕὀ ἽὖὉὕὄ Ἰ ἻὍὖ ὟἻὕὠὑὉὕ. 

ἱ Ὕὑὕ  ὟἻὕὠὑ Ἰ Ὁ ἻὍὖ ὟἻὕὠὑὉὕἻ Ὀὕ Ὃ ὅὀὟὑ . Ἰ Ὁ ἻὍὖ 

ὟἻὕὠὑ ἳ ὅ ἻὍὖ Ἧ Ὄ  ὝἽὕ ἻὍὖ ὟἻὕὠὑὉὕἻ ἳ ὅ ὂ ὝἽ Ὁ ὅὀὟὑ . 

ὝἽὕ ἻὍὖ ὟἻὕὠὑ, ὝἽὕ ὝὋὕὀ ἻὍὖ ὟἻὕὠὑὉὕἻὟὑὕ ὑὕ ἻὖὉ ἻὍὖ ὟἻὕὠὑὉὕἻὟὑὕ  

ἳ ὅ ὂ ὝἽ Ὁ ὅὀὟὑ . 

 Ἰ Ὁ  ἵ ὅ  Ἰ  Ἳὁ /  Ἰ ἻὍὖ Ὀ  ἰ . Ἰ  Ἳὁ /  Ἰ ἻὠὍ 

Ἰ ὉὄὕἻ ἳ ὅ ὂ ὝἽ ὑ ἽὑὕὌὕὄ ὝἽὉ ὅὕὀὕ. ὝὈὕὐὖὉὖὉὌὕὍ Ἳ ἯὋὖὉὕὂ 

ὝὈὕὐὖὠὉ ἰὑὁ ὅ ὂ Ὁ ὠἻὉὖ Ἧὑ Ἳ ἱὌ  ὝὈὕὐὖ Ὗὅ ὅὕὖ Ὗὅ ὠἽ 

ὕὖ ὝἻὕ ὂὈ  ἱ  ὅὉὖ ἽὖὠὉ ὅὉ ὅ ὂὖ Ἧὠὂ ἵ  ὑ ὑὖ ἵ ὑ. 

ἱ  ἵ ὝὅὉ ἵὄ ὅ  (transcription). ἱ ὂ ἵ ὝὅὉ ὝἽ Ὁ ὅ ὀ 

ἰὑὁ ὠὂ  ὅὉ ὅ ὂὖ Ἧὑ Ἳ ἱὌ  ὝὈὕὐὖὉὖ Ἰ Ὁ ἻὠὍ Ἳ ὅὖ ὅ. ἱ ὂ 
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Ἰ Ὁ  ὟἻὕὠὑἻ ὄ  ὝἽὕ ὄ Ὗὅὕ ὝἽὕ ὟἻὕὠὑἻὍὕἻ ἳ ὅ ὂ 

ὝἽ Ὁ ὅὀὟὑ . ἱ ὝἽὉ ὅὕ Ὗὅ Ἵὖ  ἳὠὊὉὕ ὑὠὂ Ἰ  

 ὝἽὕ ἻὍὖ  ἳἽὕὖ ὠὅ ἰ ὑ  Ἰ ὉὖὉ  Ἰ  ὅ ὂὖὉὕ . Ἰ ὉὄὖὉ  ἳὌἻ 

ὝὈὕὐὖἻὍὖ  ὅὉ ὅ ὂ ὅ  Ὗὅ  Ἰ ἻὍὖ  ἰ ὑὕ . ὃὕ  Ἰ  ὝἽὕ  ἳ Ἵὕὖ ὠὅ 

Ἰ Ἳ  Ἧ Ὄ  Ἳ  ἱὑ ὠὋ ἳ ὅ ὂ  ὝἽ  Ὃὖ ἻὍὖ  ὟἻὕ ὠὑὉὕ  

ἵ  Ὀὕὂὖὕὖ ὅ ὂὌὕ . ὃὕ  Ἰ ἻὠὍ ἰ ἻὖὌ  Ὗὅὕ Ὃ Ὕὃ Ἳὁ  ὝὈὕὐὖὉὖ Ὅ 

ἵ Ἳ ὀ  Ἰ ὠὈ Ὅ Ἰ  Ὃὖ ἻὍὕ  ἳ ὅ ὂ  ὝἽ Ὗὑὕ . 

ἵ Ἳὕ ὀὕἻ, [ ] ἵ ὅὂὕ  ἳ ὅ ὂ ὅ  Ἰ   ἵ Ὃ ἵ ὀ  Ὕὅὕ . 

ἯὟὂὟὅὕὌ  ἵ ὅὂὕ  ἳ ὅ ὂ ὅ  Ἰ  [ ] ἵ Ὃ Ἰὀ  Ὕὅὕ . Ἰ Ἳ  

ἵ ἻὠὍ  Ἳὕ  ὂ  Ὗὑ ὅὕ  ἱ . Ὀὗ  (prosody) ἱὠἽὠὈ (pitch) 

Ὀ  Ὀὕ ὂὖὠὊ (duration)  ἵ ὅὄὑ ὠὋ ἳ Ὅὀ . 

 Ὗὅ ὠἽ ἵ ὝὅὉ ὝἽ Ὁ Ὗὑ  ἳὌἻ Ἰ ὉὖὉ ἻὐἻ ὂὕ Ἰ ἻὍὖ 

Ὕὃ Ἳὁ ὠἻ ὂ Ὅὄ. ἱ  ἳὌἻ Ἰ ὉὖὉ ἻὐἻ ὂὕ Ὕὃ Ἳὁ  (International 

Phonetic Association Alphabets) ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ. ὅὖ ὑ  Ἧ ὀὑὠὁἻ  

ὝὈ ὝὉὕ Ἳ Ὀ  ἳὉὖ Ἰ ἻὍὖ ἳὌἻ Ἰ ὉὖὉ ἻὐἻ ὂὕ Ὕὃ Ἳὁ Ἳ Ὅὕ. 

ἳὌἻ Ἰ ὉὖὉ ἻὐἻ ὂὕ Ὕὃ Ἳὁ  (International Phonetic Association Alphabets)  

  bilabial labio- 

dental 

dental alveolar retroflex palato- 

alveolar 

palatal velar uvular glottal 

plosives uv. p   t Ɍ  c k q ɘ 

v. b   d Ț  ȣ g Ȧ  

fricatives uv.  ̑ f  ̣ s Ɇ ɇ ç x  ̲ h 

v.  ̝ v ð z ɔ ɖ ɡ  ̞ Ʌ Ȫ 

nasals  m ȵ  n ȷ  ȶ ŋ ȸ  

Semi-

vowels 

uv. ɑ          

v. w ɏ  Ƚ ȿ  j    

Rolled / 

trilled 

 Ζ   r     Ʉ  

Tapped / 

flapped 

    ɂ Ɂ      

laterals     l ȱ   ̦ L   
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lateral-

fricatives 

uv.    ł       

v.    Ȳ       

ὟὈ Ἳ ὀ Ἧ ὀὑὠὁὉὖ ἳὌἻ Ἰ ὉὖὉ ἻὐἻ ὂὕ Ὕὃ Ἳὁ  (International Phonetic 

Association Alphabet) Ἵὕ ὂὖὉὈὕὄ ἱὀ ἻὍὖ ὂὈὖ ὝὈὕὐὖ Ὃὖ Ἳ ὂὊ ὅ Ὅὄ. 

= ὊὝὌὕ, ἱ= Ὂ Ὄὕ Ἰ .  

ὝὈ ὝὉὕ Ἳ (Consonants) 

 

 

 

 

 

 

  

ἲὕὖὂ  

 

 

ἱ     

ὅ ὂ  

 

 

ἱ      

ὅ  

 

 

ἱ     

ὄὖὉ  

ὁ / 

Ἧ ὅ  

ἱ       

ὄὖὉ

ὁ  

ὅὖ Ὃ 

ἱ     

ὃὕὑὠὍ  

 

 

ἱ    

ἱὠὀ 

Ὁ ὁ   

 

ἱ    

Ἳὠὀ 

Ὁ ὁ

  

ἱ    

 

Ὕὂὕ

ὠὀ  

ἱ    

Ὂ ὑ

ὠὍ  

 

ἱ   

ὝἻὕ 

            

           m 

 

 

            

           n 

             

           n 

            

           ȷ 

            

            ȶ 

           

           ŋ 

  

Ἧὠὀ  

Ὕὅὕ 

 

p           b 

 

 

 

t            d 

    

Ɍ          Ț 

          

c          j 

 

k         g 

  

ἳὊὝἽὕ

 

   

f           v 

         

s          z 

               

            Ɇ 

    

h 

Ὀ

ὝἻὕ 

                   

           l 

 

 

            

            ȱ 

             

             ̦

   

ἰὝὀὕ

 

                

           r 

      

ὑ

Ὕὀὕ 

     

  ɂ 

      

ἳὉὖὝὊὕ Ἳ (Vowels) 

 front central back 

high i   y Ȭ    ɍ ȳ   u 

 Ȯ   ɓ       Ɏ 

middle e   ø Ƞ     ȝ     ȹ Ȩ   o 

 ȟ   œ Ȕ        ɐ      Ș 

low æ   a  ̜   Ȗ 

ἳὉὖ Ὕὃ Ἳ Ἳὕ ὍὖἻὍὕ ἯὠὀὉὕὍ ὅ ὂ ὅ (ἵ.Ἳὕ. i:). ὝἻὕ 

ἳὉὖὝὊὕ Ἳ ἳὉὖ ὟὈ ὟὀὉὕ ἯὠὀὉὕὍ ὅ ὂ ὅ (ἵ.Ἳὕ. ã) 
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 front central back 

high   ἱ i    ἳ  u 

ἲ i:  ἴ  u: 

middle ἵ e     Ἰ  o 

ἶ e:   Ἱ  o: 

low  Ἧ ̜     

 ἰ  ̜:    

3.6.2. ὂὕὄὖὉ Ὗὅ  ὕὖὂ (automatic speech recognition (ASR) 

 ὂὕὄὖὉ Ὗὅ  ὕὖὂ (automatic speech recognition (ASR) ἰ  Ἰ Ὁὖ ἻὑὖὉ 

Ὃὖ ὀ Ἰ  ὟἻὕ ὠὑ ὝἽὕ ὠὌ Ὕὅὕ  Ἰ ἻὠὈ ἻὠὍ ἳ ὑὕ Ἳὖ Ἳὁὖὄὖ 

Ἧ ὅὠὀὉὖ Ἵὖ ἻὠὌ Ἧ ὑὂὕ . ὂὕὄὖὉ Ὗὅ  ἯὋὖὂ (automatic speech 

understanding (ASU) ἱ ὂ Ὗὃὕ ὠἻ ὝἽὕ ἯὍὑὖ Ἧ ὌὕὈ ὑὕ ἻὖὉ ὂὖ 

Ἰ ὑὠἻὉὖὌὕὄ ἯὋὖὂὠὌ ἳ ὑὕ ὑὂὕ.  

 ἵ ὂ ὐ  ἵ ὂ Ὗὅ ὅὑὊὕ Ὗὅ Ἵὖ ὂὕὄὖὉ Ἰ ὝὅὉ ὅὖ  

Ὕὅὕ ὑὕὄ Ἵὖ Ἳ ἱ ὑὠὊ ὂὗ  Ἧ ὅὕ ὅ Ἳὖ Ὃ. Ἧ ὠὈ  ἻὕὌ ἻὍὖ 

ὂὕὄὖὉ  Ὗὅ  ὕὖὂ Ὕὂὕὐὖ ὅ ἽὖὌ ἵ ὠὌ ὅ ὀ ἻὍ ἻὍὖ  Ὕὂὕὖ ὅ 

ὂὖ Ὅ. Ὀὄὖὂ-Ἳὁὖὄὖ ἴὀὕ ὀ (human-computer interaction) Ἰ  ἻὖὉ 

ὅὉ ὅὕὀὕ. ὅὌ ὝἽὉ ὅὕἻ  Ἳὕ Ἵὖ Ἧ Ὄ   ἱὠὀ Ἳ ὂὕ (visual or pointing 

interface) ὂὗ Ἳ ὅ ὠἻὉὖ ὝὈὕὐὖ Ἳ  ὅὕὖὈὕ Ὃ ὅὉ ὍὂὕἻ ἯὠὈ  

ὝἽὉ ὅὕἻὍὖ Ἧ Ὄ   ὂ ὀ  ὅὌὠἻ Ὕὅὕ ὂὈὕἻ ἱὊὕὂ ὝἽὉ ὅὕἻὍὖ ὂ ὀ  

ὅὌὠἻὠὉὑὖὀ Ὗὅ  ἽὖὋ ὂ ἱὠὀ ἻὈὕἻ ἱ ὅὂ  ὂὖὋ ὝἻὕ Ὅ. ἱ  

ὅὉ ὅ ὅὑ ὠἻὉὕ ὑὂ  Ὕὅὕ ὟὍὕ Ἳ ὅ ὑὂ Ἳ ὑὖὟὉὕ 

ὠὑ ὂὖ  ὠἻἻ  Ἧ Ὄ  Ἳ Ἳ  Ἱ ὑὖ Ὄὕὂὖ ὅὉ ὅὕ ἻὠὍ ἳ ὅ .  

Ὀ ὝὋὕ ὅὉ ὅὕ  ἻὍ  ὝὂὕὠὌὟὅἽὖὉὕ; ἱ  Ὗὅ  ὅὉ ὅὕ Ἧὠὐ ἻὠὍ 

ἶ  ἰὈὕ  ἵ ὅὠὂ  ἯὋὖ  ἱὌ Ἳ ἻὠὍ ὅὂὖ ὅὂ Ἧ Ὄ  Ἧὠὐ ὠὅ 

ὑὐὖὅ ὂ ἳὂ  ἽὖὌ ὅὉ ὅὕ ἻὍὖ Ὗὅ ἽὖὌὕὂ ὑὠὊὅὀ ὅὉὄὕὍὖ ἱὠὀ Ἳὠὂὑὖὀ 

(graphical user interface) Ὗὅ    ἱὠὁ ὂ ὅ Ὀὕὂὖὕὖ ἱὠὀ Ἳ (multi model 

interace) ὂὖὋὠὈὉὕὄὂὕἻ ἱ . ἱ ὂὖὉὕἻ ὂὕὄὖὉ Ἳ Ὗὅ  ὕὖὂ 

ὑὝὂ ὂ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ;  Ἧὂὕὑ Ἰ  ὂὄὖ Ὗὅ ὅὕὖ ὃὗ Ἵὖ Ὃ  

ὂ ὠὊὉὖ Ἰ ὝὅὉ   
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 Ὗὅ  Ὕὂὕὐὖ ὅ ὂὖ Ὗὑ ὅ ὀ ὅὉ ὅὕ Ἳ Ἵὖ Ἳ ἻὍὖ Ὗὑ ὅ ὀ 

Ἳ ὅὕ ἻὠὍ ὠὑ Ἳὖ Ὃ Ὀ  Ὗὑ ὅ ὀ ὑὐὖ ὠὋἻ  ὝἻὕ  

ὝἽ Ἳὖ Ὃ. ἱ  ὃὕ ὃὗ ὀ ὝἽὕ ὝὋὕὠἻ Ὕὂὕὀ ἽὖὉὕὄ Ὗὅ  ὕὖὂ (Large-

vocabulary Continuous Speech Recognition (LVRSR)  ἵ ὅὂὖ Ἳὑὄ  ὝἽ Ὗὑὕ. 

ὃὗ ὀ ὝἽὕ ὝὋὕὠἻ ἵ ὅ  Ἰ ὠὋἻ Ἳὖ ὀ ὂ ὀ 5,000-ἱ  60,000 ὑὠὊ 

ὝἽὕ ἻὠὍ ὝἻὕ  ἵὄ  Ὕὅὕ ὅ. Ὕὂὕὀ ἽὖὉὕὄ ἵ ὅ  ὝἽὕ Ἳ 

ἱὉ ὠἻὉὕἻ Ἰ Ὃὖὠὁ  ὝἽ  ἵ ὅὂὕ . ἱ  ὝἽὕ Ἳ ἱὠὀὝὑὍὖὉὕ ὅὖ 

ὝὂὕὀὊ ὅ ὂ ὠὈ ὅ ὂ ὅ ὀ ὝἽὕ Ὗὅ  ὕὖὂ (isolated-word speech recognition) 

ἵ ὅ ὀ  Ὂ ὅ .  

 Ὗὅ  ὕὖὂ ἵ ὅ  Ὗὅ  ὋὖἻὠὍ ὝἽὕ ἻὍὖ ὑὕὖὠἽἻὍὕἻ Ἰ ὝὅὉ  

ὝἽ  Ἵὖ Ἳ ὀ Ὕὂὕὀ ὠὀ. ἱ ὠὋὉ ὐ  ὃ ὋὕἻ ὝἽὉὌὕ  

Ἰ ὠὋἻ Ὗὅ Ἵὖ ὍὖὉὖὉ ὈὕὂὖὕὖἻὠὍ ὅὉ ὅ Ἳὖ Ὃ. ἱὂ  

Ἧ ὅὠὀὉὖ Ὗὅ , ὝὈὕὐὖ ὈὕὂὖὕὖὉὕ ἳ ὑὕ Ἳ ὅ ὑὂὕἻ Ἳ ὂ ὅ Ἳὖ Ὃ; ἱ  

ἵ Ὄὕ w  ὝἽὕ ὟἻὕ ὠὑἻ  ἳ Ὗὃὕ Ἳ ὅ ὀ ὋὖἻὍὖ  ὂ ὄὖ ὠἽὉὕἻ Pr(w) 

ἵ Ὃ Ὀὂὖ ἻὠὍ f(x|w) ἵ Ὃ ὃὖἻ ὂἻ Ἧὀ ὂὖ ὝἽὉ ὅὕ ὀὕ ἳ ὅ ὂ 

ὝἽ Ὁ ὅ x  ἵ Ὃ ὋὖὉὖ w  ὝἽ ὂὖὠὉ ὋὖὉὈὕ Ἳ (encoding) ὝἽ  Ἰ ὉὖὉ Ἳ 

ὈὕὂὖὕὖὠὉ ὂ Ἳὖ Ὃ. ἳ Ὗὃὕ Ἳ ὅ ὀ Ἰ ὉὖὉ Ἳ Ὃὖ (observed acoustic signal) 

ὂὊ ὅ ὠἻὉὖ ὈὖἻ  Ἵὕ ὂὖὉὈὕὄ ὝἽὕ ὟἻὕ ὠὑὠὉ Ἳ ὅὖ ὅ Ὗὅ  ὕὖὂ 

Ὗὃὕ Ἳ ἰ . Ὗὅ  ὋὖὉὑὖὍ Ἳ/ ὋὖὉ ὂὖὋ  (decoding) Ἵὖ ἻὌὕὄ x ἵ Ὃ Ὗὅ  

Ὃὖ ὂὀ ὅ ὠἻὉὖ w ἵ Ὃ Ἵὕ ὂὖὉ ὠὂ ἯὂὖἻὕὖ ὅὠὂὟὉὕ Ἧὂ  Ἰ ὅὕἻ Pr(w) f(x|w) 

Ὕὅ Ἳ  ὅὌὠὄ ἯὂὖἻὕὖ ὅὠὂ ἳ Ὅὀ Ἳὖ Ὃ.  

 ἱ ὂ Ἰ ὠὋἻ Ἧ ὅὠὀὉὕἻ ὝἻὕ Ἳὖ Ὃ ὝἻὕ ὠἻἻ ὅὌ 

ἰ ἻὍὕἻ ἯὋὖὉ ὅ ὀὂὕ; ἱ  Ὗὅ  ὕὖὂ  ὂἻὑ ὟἻὕ ὅὕ  (information 

theory) ὅὉ ὅὕ ὠὀ (application) Ὗὅ  ἯὠὀὉὕὍ ὋὖὉὖ (speech signal) ὃὖὋὈὕὠὌ 

ἳ ὅ ὂ ὂὖ (spectral representation) ὅὉὠὄ  (use) ὋὖὉ ὂὖὋ Ἵ ὂὖὑὕ ὂ 

ὃὖὊὌὕ Ἳ ὂὖ (dynamic programming) ὅὉὠὄ  ὐ  Ἳ ὀ Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖἻὍὖ 

(context dependent acoustic models) ὅὉὠὄ   ἳ ὅ . ἱ ὂ ἳ ὂὖἻ/ ὅ Ἳ ὅ  

ἰ Ἳ  Ὗὅ ὝὈὕὐὖὉ ὅ ὀὕ Ἧ ὠὈ ἻὕὌ ὂὖ ὑὖὕὖὑὕὄ Ὗὅ  Ὀ  

ἳὠὊ  ὂὊ Ὕὂὕ ὂὖ Ἳὖὠὀ ὅὂ ἻὕὊὁὈὕἻ ὝἽὉ ὅ ὑὂ Ἵὖ ἻὌὕὄ 

ὈὕὂὖὕὖἻὠὍ ὑὐὖ ὠὋἻὠὍ Ἧ Ὀὂὖ  ὟὈ ὅ ὂ ὅ ὀ ὝἽ ὠὋ ἻὕὊὁὈὕἻ 

Ὃ ὂ Ἳὑὖὂ ὂὖ Ὗὄ Ὃ ἶ ὅ Ὅ. ὅ ὂὕ Ἳ  ὄ  ἱ ὂ 
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Ὕὂὕὐὖ ὅ ὂὖ Ὗὄ Ὃ ὃὖὠὌ ὀ Ἰ ὅὖ ὠἻὉὖ  Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖὉὕἻ ὂὖ 

Ὗὄ Ὃ Ἳ Ὗὑ ὅ ὀ ὂὊ ὑὠἻἻ Ὀ  Ἰ ὉὖὉ Ἳ ὃὖὠὌὠὈἻ (Ἳ ὅὕ Ἳ) 

ὅ Ὃὖ Ἳὖὠὀ Ἳ ὝὅὋὟὑ Ὁ ὃὖὉὕὉὈὕὄ ὝἽὉὌὕ Ἳ ὠὂ Ἵὕ ὂὖὉ ὅ ὂὖ Ὅ. 

3.6.3. Ὗὅ  Ὕὂὕὐὖ ὅ ὂὖ ὠὈ  Ἳ Ἳ 

 Ὗὅ  ἯὋὖὂ Ἰ ὠὋ Ὕὅ  Ὄὕὅὖ 1950ἻὍὖ ὂ  ἳ ὑὕ Ἳ ὅ ὀ. ἱ ὂ 

Ἰ ὠὋὉὖ ὟὑὠὌ Ἰ  Ὗὅ ὅὑὕὖ  ἱὠὀὃὖ ὂ ἻὍὕ  ὅὖὕὖ Ἳ ὅ ὀ 

ἱὌ Ἳ ἻὠὍ ( Ἶὖ ὀ ἻὠὍ) ἯὋὖὑὂὕ. ἱ ὂ Ἰ ὠὋ ἯὄὌὕ ἵὌ Ὂὕὄὖ ὠἽ 

ὅὉ ὅ ὂὖ ἳ ὑὕ Ἳ ὅ ὀ; ἱ  Ὃ ὅ ὀ ἱὌ Ἳ ὂὖ Ἦὅὕ ὝὈ Ἳ/ 

Ἰ ὝἽὋὖ Ἳ ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ Ἰ ὂὂὖ ὃὖἻ Ὕὑ ἳ ἽὖἻὠὍ Ἳ ὅὖ  

(resonant frequency peaks) ἯὋὖὂὠὌ ὝἽ Ἳὖ Ὃ. ἱὂ  Ὂ ὂ ὠὈ ὑὖὌ ἻὕἻ 

ἱ ὂ Ἰ ὠὋ 98% Ὁ ὠὂ ἵ ὂ ὂ. ἱ  ἵ ὂὖὊ Ὀὄὖὂ Ὗὅ ὠἽ 

ὕὖὉ  ἵ Ὃ Ἳ ὠὑ ὃὖ ὅὖ ὂ. 

 ἰ  1960ἻὍὖ  1970ἻὍὖ  Ὕὂὕὀ  ὃὀ ὂ; ἱ  ὋὖὠἻ 

ὝἽὉ ὠὋὠὉ (signal processing) Ὀ  Ὗὅ  ἯὋὖὂὠὌ (speech recognition) 

ἳ ὑὕ ὑὠὂ (ἯὠὈ Ὕὅὕ  ἯὋὖὂ (patten recognition) Ἳὑὄ Ὃὖ ὝἽ  

Ἶὖ ὀ Ἳὁὖ ὂ Ὕὂὕὐὖ ὅ ὂὕ ἴ Ἳ ὅ ὂ ὅ ὀ. Ὗὅ  ἰ ὑὖ ἻὖὉὈὕὄ 

ὅ ἻὍὖ Ἳ ὑὖὠὊὑὕὄ Ἦ Ὁ Ὀὕ Ὃ (fast fourier transform (FFT)), ὝἽ Ὂ ἰ ,   

ὟὃὕὖὉ ὄὋὖὑὖ  ὋὖὉὈὕ Ἳ (Linear Predictive Coding (LPC) ἱὑ ὠὋ ἳ ὅ ; 

ἱ  ὄ  ὅὉ ὅ ὂ ὅὀ ὑ Ἳ  ὑ ἻὖἻὠὍ (filter banks) ἱὀ ὝὅὉ ὂ. ὝἽὉ ὠἻ 

ὃὊ  ὑὠὌ ὅὖ ὄ Ἳ (Artificial Neural Net-works) , ὠὀὄὈὖ ὠὀ  ὑὕ ὅὖ (Dynamic 

Time Warping) Ὀ  ὔὖ ὀ Ὀὕ ὝἻὕ ὈὕὂὖὕὖἻ (Hidden Markov Models) ἵ ὅὄ 

Ὕὑ ὋὖἻὊὈὕἻ Ὗὅ Ἵὕ ὑὖ ὅὉ ὅ ὂ ὅ ὀὄ. ἱ ὂ ὑὐὖ ὠὋἻ ὅ Ὗὑ 

ὅὉ ὅὕ ἻὍὖ ὅὌ ὝἽὉὅὕ Ὀ  ὅὉ Ὅ Ἰ ὠὋὉὕἻ ὑὖὠὍ ὂ.  

 1980ἻὍὖ  1990ἻὍὖ  ἰ Ἳ  ὂὄὖὉ Ἳ Ὗὅ Ἰ ὠὋἻὠὍ (Automatic 

Speech Recognition Systems (ASR) Ὗὅ ὅὑ ὂ ὂὖὊὈὕὄ ὂὊ  Ἳὁ Ἳ / Ὀ Ἳ 

(speaker independent data sets), ὝὅὕὖὉ ὝἽὕ ὝὋὕ ὂὖἻ  (larger vocabularies) Ὀ  

ἱὠὊ Ἵ ὑ ὑὕὄ ἯὋὖὂ (noise robust recognition) ἱὑ ὠὋ ἳ ὅ ὂὖὉ ἯὂὖἻ 

ἻὌὠὑ ὂ ὠὈὉὕὄ/Ἳ ὄὈὕὄ ὝἽὉ Ἳ  ὑὖὕὖ ὅ ὂ Ἳὑὄ ὑὖ ὝἽ ὂ. ὝὈ  

ὃὖἻ Ὕὑ ὝἽ Ὂ ὟἻὕἵἮὅὖὒὖὉ Ἳ (Mel frequency cepstal coefficients (MFCC)) 
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Ὗὅὕ Ὃ ὅ  ὅὖὕὖ Ὕὂ  Ὗὅ  ἶ ὅ ἳ ὑὕ Ἳ ὅ ὀ ὋὖὠἻ ὝἽὉὌὕ Ἳ 

ὝὃὋὖ ὠὋἻὠὍ (speech-tailored signal processing methods) ἳ ὅ ὂὖ Ὗὄ Ὃ 

ὝἽ Ὁ ὅ ὀ. ἵ .ἵ .ἵ . ὝὃὋὖ ὠὋἻ (HMM methods) ἵ ὅὄ ὟὈ  ἽὗὊὕ Ἳ ὅ 

ὂὄὖὉ Ἳ Ὗὅ  ἯὋὖὂ ὃὖὠὌὃὖ Ὕὂὕὐὖ ὅὈὕἻ ὈὕὋὖὉ. ὟὈ  ἰ  Ἵ Ἳ 

ἰ ὑὕὍ Ἳ ἻὖὠὀὟὉ Ἰ  ὝἽ Ὁ Ὗὑ  ὂὊ ὑἽὂὖὝἽ ὑὂ ὝὈ Ὕὅὕ  

ὅ Ἳὖὀ ὂ   ἶ ὠὀὉὂὕ Ἳ ὅ ὀ.                              

 TIMIT ὂὊ Ὕὂὕ ὂὖ Ὀ  ὌὑὍ ὟὈὌὕ ὠὈ ὂὊ Ὕὂὕ ὂὖ (Resource 

Management Corpus) Ὗὅὕ Ὃ ὂὊὈὕὄ Ὗὅ  ὂὊ Ἳ Ὕὂὕ Ἳ ὅ 

ὑὖὄὖὟὉὕἻὖ Ἳ ὅ ὀὄ. ὟὈ  ὂὖὋ ὂ Ὄ  ὋὖὉ ἻὠὍ ὝἻὕ ὀ Ὗὅ  ὝὈ Ὕὅὕ  

Ἳ ὑὖ Ὕὂὕ ὂὖἻ Ἳὖὠὀ Ἳ ὂ ἻὄὑὕἻ ὝἽ Ὁ ὅ ὀ; ὔὖ ὀ Ὀὕ ὝἻὕ Ὀὕὂὖὕὖ 

Ἳ ὑὖ Ὕὅ (Hidden Markov Toolkit (HTK) ἵ ὅ  Ἰ  ἵ Ἳὕ ὀὕ. ἱ ὂ ἻὕὌ 

ὅὌ ὑὁὖἻ ὂὉὕὕὖ ἻὍὖ ὝὑὍὖ ἻὍὕ ἻὖὉ ὑ Ὕὅ Ὃ.  ἷὅὖἵ ὑὐὖ Ὂ  (IBM 

Via Voice) Ὀ  ἱὉ ὠἻὉὕἻ Ὗὅ Ἳὖ Ὃ ὊὕἻ Ἰ ὠὋἻ (Dragon Systems 

Naturally Speaking) ἳ Ὅὀ ἻὖὉ ὝἽὕ ὑὝὂ ὂ Ἳὁὖὄὖ Ἰ ὠὋ (personal computer 

dictation systems) ἵ ὅὄ ὈὖἻ Ἳ ὑὕ ὂὠὑ.  

 2000ἻὍὖ ὅ ὂὖὉὖ, Ὀὗ ὃὖἻ ὝἽὉ ὠἻ ὃὊ ὅὖὉ ὑὠὌ ὅὖ ὄ Ἳὀ  

(recurrent neural networks) ἱὠὁ ὂ ὈὠὋ Ἳ ὅ ὀ Ὀὕ ὟἻὕ ὈὕὂὖὕὖἻ Ὗὅὕ Ὃ 

ὅὕὊ ὅὕὖὉ Ἧ ὠὋἻὍὕ Ὗὅ  ἯὋὖὂ ἰὂὖ Ἳ ὝἽ ὂ ὅ ὀ. ἱ ὅὖ , ἱ , 

Ὗὅ  ἯὋὖὂ  ὅὌ Ἧ Ἵ Ἳ 1997 ἱ  ὝἽ Ὗὔὕ ὕὗ ὀ & ἾὛ Ἳ Ὀὖ ὅὊὕ (Sepp 

Hochreiter & Jürgen Schmidhuber, 1997) ὝὑὍὖὉὖὀ ὅ ὀ Ὕὂὕὀ ἽὖὉὕὄ ὃὊ ὅὖὉ 

ὑὠὌὉὠὈ ὅὕὄ ὃὗ ὀ ἻὖὉ-ἻὕὌ ἵ ὠὌ ὃὖὠὄὑἻ [Ὄὕ  ὒὕ -Ὕὀ  ὝὈὈὕὖ 

(ἵ ἵ ἵ) Long short-term memory (LSTM)] ἵ  Ἧὠὐ Ἳ ὅ ἰὐὈὕὄ Ἳ Ὃ (deep 

learning) ὠὋὉὕ ὠἻὉἻ ὅ ὂ ὅ Ὅὄ. ἵ .ἵ . .ἵ  ἰ .ἵ .ἵ .-Ἳ  (LSTM 

RNNs) ὈὠὋ Ὗὅὕ Ἵὕ  ἯὍ  Ἵὖ ἻὠὌ  (vanishing gradient problem) ὂὑὖ Ἳὖ Ὃὄ; 

ὟὈ  ἱ  ἱ  Ὗὅ  ἻὖὉὈὕὄ ἰὉὖὊ Ἳὁ Ἳὕὄ ὂὄὖ ὑὈὕὄ ὟὃὊ ὃὀὅ Ἳ  

 ὃὀ ὂ ὃὖἻ ἻὍὖ ὃὖὠὄ Ἳ Ὗὂὠὑ ὅ ἻὖὋ "ὈὖἻ ἰὐὈὕὄ Ἳ Ὃ" 

ὝἽὉ ὅὕἻὠὍ  Ἳ  ὝἻὕ Ὅ ἱὉ . 2007ἰ  ἰ , ἱὠὁ ὅὕὍ ἻὕὌἽὕ 

ὑὠἻ ὅὕὀὕ (Connectionist Temporal Classification (CTC) (Ἵὖ. .Ἵὖ)) ὅὉὖ ἽὖὉὍὖ Ἳ ὅ ὀ 

ἵ .ἵ . .ἵ  ἽὖὌ ὅὉ ὅὕ ἻὍὖ ὅὕὊ ὅὕὖὉ Ὗὅ  ἯὋὖὂὠὌ ὑὖ Ἵ Ὕὂὕὀ ἻὖὉ. 
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2015ἰ  ἰ , ἻὖὍὖ Ὗὅ  ἯὋὖὂ Ἵὖ. .Ἵὖ-ὅὉὖ Ἵὖ Ὕὅ Ὃ ἵ .ἵ . .ἵ  Ὄ  49% 

ὑὖὉ ὂ ὝἽὉ ὂὖὋ ἯὂὖἻὕὖ ὂὂὕἻ Ὃ ὅ ἻὖὋ, ἱ  ἱ Ὗὅὕ Ἳὖ Ὂ  (Google 

voice) Ὄ  Ἧὠὄ  Ὀὕ Ὗὅὕ ὅὉὄ Ἳ  Ἳὖὠὀ ἻὖὋ (Wikipedia on Speech 

Recognition).  

 2010 ἰ  ἰ  ὅ ὂὖὉὖ, Ὂ  ἯὋὖὂ  (voice recognition) ἵ  

Ἧὠὐ Ἳ ὅ ὀ Ὗὅ  ἯὋὖὂ (speech recognition), Ὗὅ ἽὕὍ ἯὋὖὂ  (speaker 

recognition) ὝὂὍὖὑὕἻ Ὗὑ ὅ ὂ ὅ ὀ, ὟὈ  Ὗὅ ἽὕὍ ὂ ὂὖὊ Ἰ  ὝὅὕὖὉ 

ὂὖ ὠὄὉὕἻ Ἳ ὂ ὅ ὀ. Ἧ ὑὠὊ, ἯὠὈ Ἳ  "ὅὉὖ Ἵὖ" ἻὕὌ Ὗὂὠὑ ὅ ὀ. 

1987ἰ  ἰ  Ἰ  Ὕὅὕ ὠὈ Ἳὕὄ ὑὖὍ ὅὊ "ἱ ὂὖὉὕἻ, ἳ ἻὠὍ ὕὖ ὝἻὕ 

Ὕὅὕ ὠὈ" ἵ Ὃ ὟἻὕὒ ὠὂ ὝἻὕ ὂ (Melanie Pinola. 2011); ἱ ὅὖ  ἱ  

ἵ ὂ ὐ ὠὂἻ ὂ Ἳ Ὂ  ὅὂὖὌὍὖ Ἳ ὅὉὖ Ἵὖ ἯὍὖ Ἳ " ἵ  

ὑὖὑὕὖ Ἳ ὅ ὀ (Wikipedia on Speech Recognition). 

 2017ἰ  ἰ , ὠὈ ὟὊὕἽὕ ἰὊὕ ἽὖὉὕὍ Ἳ ὅὊὑὌὕἻ ὃ Ὀὂὖ ὅὖὀ ὅ ὀ 

ὑὖ Ὗὅὕ ὝἽὉ ὅὕ  ἳὠὊὉὕὀ ὝὂὕὠὌὟὅἽὖ ἳὠὊὠὉ ἵ ὝὅὉ  

ὑὊὌὕ  Ὀὄὖὂ ἽὈὃὖὠὌ ὠὈ Ἳ ὠὌ ἵ ὄ. Ὗὅ  ἯὋὖὂ Ὁ ὠὂ ὟὈ ὅ ὂ 

ὅ ὠὄ ὅὕὄ ἰὐὈὕὄ Ἳ Ὃ ὈὕὂὖὕὖἻ (multiple deep learning models) 

ὅὉ ὅ ὂ ὅ ὀὄ. Ὗὅ  ἯὋὖὂ ὝἽὕ ὅὖὠὐ ὂ  ἸὟὊ ἯὍ ὟἻὕ  Ἰ ὋὕἻ 

ὝἽὉ ὅ ὀ  4 Ὕὂὕὐὖ ὠὋ Ὀὄὖὂ ἵ ὝὅὉ ὅὕὍ ἻὠὍ  (professional human 

transcribers) Ἳὕ  ὠὋὑὕἻ ἱ ὂ (Wikipedia on Speech Recognition). 

3.6.4. Ὗὅ  ὝἽὉὌὕ Ἳ ὂὖ ὑὠἻἻ 

 Ὗὅ  ὝἽὉὌὕ Ἳ ὅὖ ὑ  ἰ  ὑὠἻἻὍὕἻ ὅὖὕὖ Ἳ ὅ Ὅὄ: 

1. Ὗὅ  ὋὖὠἻὉὖ ὝὈὕὐὖἽὕ Ὕὅὕ Ὅὀ Ἳ ὂὖ ὅ ὅὕ ὠὑ ὠἻὉὕ  Ὗὅ  

ἯὋὖὂ 

2. ὟὅὅὑὠὊ ἯὠὀὉὕὍ Ἳὕ ὑὠὂ Ὃὖ ὟἻὕὍὕἻ ὝἻὕ ὀ Ὗὅ ἽὕὍ ἯὋὖὂ 

3. Ὗὅ  ὋὖὠἻἻὍὖ ὑὖὕὖὑὕἻ , ἵ.Ἳὕ. ἱὠὊ Ἵ ὠὋ  

4. Ὗὅ Ἵὖ Ἳ  ὅὊ ὂ 

5. Ὀ ὑ Ὗὃὕ Ἳ ὂὖ ἻὕἻ Ὂ  ὅ ὅὕ   

6. Ὗὅ  ἱὠὁ ὅὕ Ἳ: Ὗὅ Ἵὖ ὝἽὉ ὠἻ ἳ ὑὕ Ἳ 



221 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

Ὗὅ  ὕὖὂ ἵ ὅ  Ἰ ὑὕ ἻὖὉὕ Ἧ Ὄ  ὝὂὕὠὌὟὅἽὖὉὕ ἶ Ἳ ὅ Ἰ ὉὖὉ Ἳ 

ὋὖὠἻὠὉ ὝἽὕ ἻὍὖ Ἳὁ ἻὍὕἻ Ὀὕ  ὝἽὉ ὅὕ ἰ .  

3.6.5. Ὗὅ  ἯὋὖὂ  ὑὠἻἻ 

 Ὗὅ ὅὑὕὖ Ὗὅ  ἯὋὖὂ Ἧ ὅὠὀὉὖ Ὗὅ ὠἽ Ὗὅ ὅὑ Ἵὕ ὂ (speaker 

dependent) Ὀ  Ὗὅ ὅὑ ἽὕὊὕὂ (speaker independent) ἵ  ὑὠἻ ὅ ὂὌὕ.  

Ὗὅ ὅὑ Ἵὕ ὂ 

 ἱ ὑὠἻὉὖὌὕὄ ὈὕὂὖὕὖἻ ἸὟὊἸ ὃὅὕὖ Ὗὅ  ἯὠὈ Ὕὅὕ ὠἻ 

ἯὋὖ / ὕὖ ὝἻὕ. Ὗὅ ὅὑ Ἵὕ ὝὈ Ὕὅὕ  ὑὐ ἻὈὕἻ ὝἽὕ ὑ ἵ  

ὝὈ Ὕὅὕ Ὅὖ (dictation software) ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ; Ὗὅ ὅὑ ἽὕὊὕ ὝὈ Ὕὅὕ  

ὑὐ ἻὈὕἻ ὝὂὕὠὌὟὅἽὖ ὅὉ ὅὕ ἻὍὖ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. Ὗὅ ὅὑἽὕ 

ὝὈ Ὕὅὕ  Ἰ  ὂὄὖ ὃὅὕὖ Ὗὅ Ἵὖ ὂὄὖ ὂ ὠὈὉὕὄ ὅ ἻὠὍ Ἳ ὝἻὕ  

ὝἽὉὌὕ Ἳὖ Ὃ. ὂὖὉ ὅὉ ὅὕ ὀὕὍ Ἳ ὝὈ Ὕὅὕ ὀ ὟὅἽὖ Ἧὠὂ  ὅὉὖ ὑὖ Ἳ 

Ὗὑ ; ἱὂ ὅ  Ἳὁὖ ὝὅὕὋὖ Ἧ ὂ ὃὅ ἵ ὑὕ Ὗὅ Ἳὖ Ὃὕ ἵ  Ἳ ὝἻὕ . 

ἱὂ  Ὕὅὕ  Ὗὅ  ὕὖ ὝἻὕ ὝὈ Ὕὅὕ ὠὍ ὅὉ ὅ ὑὂ  ὅὉὄ Ἳ 

Ἳὁὖ ὝὅὕὋὖ Ἧὂὕὑ ὝὈ Ὕὅὕ  ἽὖὌ ὅ Ἳ ἻὠὍ ὅ  ὂὈ  Ὗὅ ὠἽ 

Ἳὁὖὄὖ ἯὋὖ Ἳ ὅ ὂὟὑ. 

Ὗὅ ὅὑ ἽὕὊὕὂ 

 Ὗὅ ὅὑ ἽὕὊὕ ὈὕὂὖὕὖἻ Ἰ  ὝὅὕὖὉ ὠὑ  Ἵὕ ὂ Ὗὅ ὅὑ ἻὍὖ Ὗὅ  

ἯὠὈ Ὕὅὕ ὠἻ ὕὖ ὝἻὕ Ἳὖ Ὃὄ/ἯὋὖ ὝἻὕ Ἳὖ Ὃὄ. ἱὠὑ ἵ ὂ ὃὅὕὖ ὊὠὌ  

ὕὖ ὝἻὕ ὅ ὑ ὑὠὈ Ἳ ὅ Ὅὄ; ἵὄὟὑ ὅὉὖἽὖ ὟὂὠὑὉὖ ὠὌ.  

ἵὂὖ ὈὠὋὉὕὄ ὂἻὑ ἵ ὄὝὑ Ὃὕ Ὗὅ ὅ ἽὕὊὕ ὝὈ Ὕὅὕ  Ὕὅ ὅὕ Ὗὅ ὅὑ 

Ἵὕ ὂ ὝὈ Ὕὅὕ ὠὍὑὖὀ ὠὋ ὂ Ὁ  ἳ Ὅὂὕ ἱ .  

 Ὗὅ  ἯὋὖ  Ἰ ὠὋἻὠὍ ἯὋὖὉὟὑ Ὁ ἻὍὖ ὑὠἻὉὖ 

ὑὖὍ Ἳ ὂὕ ὅὌ ὑ ἻὍὕἻ ὅὖὕὖἻὌὕ. ἱ ὂ ὑ Ἳ ἵ Ὗὅὕ Ὗὅ ὅὑ Ἰ  

ὠὋ  Ὕὂὕὀ Ἳὖ ἻὖὋ ἵ ὅὠὂ ὕὖ ὝἻὕ Ὗὅ ὕὖ Ἰ ὠὋὉὖ 

ὂὖὋ Ἧ ὅὠὀὉὖ ἯὠὈ . ὅὖ ὑ ὑὄ ἽὖὌ ὑὠἻἻὍὕ . 

ὂὄὖ ὝἽὕ Ἳ ὕὖὑὕ Ἳ 

 ὂὄὖ ὝἽὕ Ἳ ὕὖὑὕ Ἳ (isolated word recognizers) ὑὐ ἻὈὕἻ ὅὂὈὕὂὖὕὖὉὖ 

(sample) ἱ ὅ Ἳ ἻὍὖ ὝὈὥὄ ὠὂ (ὟἻ  ὋὖὠἻἻὍὖ ὠὋ ) Ὗὑ . ἱὂ  
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Ἧ ὂ ἱ  ὂὄὖ ὝἽὕ ἻὠὍ Ὀ  ἶ  ἵ ὅὂ Ὄ; ἱ  Ἰ ὟὃὊ ὂὖ Ἰ  ὠὋ 

Ὗὑ  ἵ ὅὂὕ . Ὕὅ ὅὕ ἱ ὂ Ἰ ὠὋἻ ὟἻ /ὟἻ ἻὕὟὂ ὃὖὠὌἻὠὍ 

ὝἻὕ ; Ἧὠὑ Ἳ ἻὖὠὀὉὖ Ὗὅ ὅὑ Ἳὕ ὂὖ ὅὠὂ Ὗὑ .  

ἱὠὁ Ἳ ὅ ὀ ὝἽὕ Ἳ Ἳὕὄ Ὗὅ  Ἰ ὠὋἻ 

 ἱὠὁ Ἳ ὅ ὀ ὝἽὕ Ἳ Ἳὕὄ Ὗὅ  Ἰ ὠὋἻ (connected word recognition 

system) ὂὄὖ ὝἽὕ Ἳ Ἰ ὠὋὠὉ Ὗὅὕ Ὃὠὑ; ἰὄὕ  ὂὄὖ ἻὠὍ 

Ἧὑ Ὃὖ ἻὖὠὀὟὉ ὠὋ ὂ ἱὠὀὃὖ ὂ ὀ ὟἽ  ὟὅὕἻ Ἧ Ὀὂὖ Ἳὖ Ὃ. 

Ὕὂὕὀ ἽὖὉὕὄ Ὗὅ Ἳὕὄ Ὗὅ  ἯὋὖὂ Ἰ ὠὋἻ 

 Ὕὂὕὀ ἽὖὉὕὄ Ὗὅ Ἳὕὄ Ὗὅ  ἯὋὖὂ Ἰ ὠὋἻ (Continuous speech 

recognition system) ἽὖἻὌὕὄ; ἶὝὄ Ὃὕ  ἵ ὠὌἻὠὍ ὃὖ ὁὉὖ Ἳ ἽὖὋ ὅὕὄ 

ὝὃὋὖ ὠὋἻὠὍ ὅὉ ὅ ὂὟὑ . Ὕὂὕὀ ἽὖὉὕὄ Ὗὅ  ἯὋὖὑὕ Ἳ (continuous 

speech recognizers) Ὗὅ ὅὑὠὊ ἱὉ ὠἻὉὕἻ ὟὅἽ Ἧ Ὀὂὖ Ἳὖ Ὃ; Ἳὁὖὄὖ 

Ὕὅὕ Ὅὀ Ἳ ὠὂ ὃὖ ὁὉὖ. 

ὂ ὄὖὉ ὅὕὄ Ὗὅ  Ὗὅ  ἯὋὖὂ Ἰ ὠὋἻ 

 ὂ ὄὖὉ ὅὕὄ Ὗὅ Ἳὕὄ Ὗὅ  ἯὋὖὂ Ἰ ὠὋἻ (spontaneous speech 

recognition systems) ὝἽὕ Ἳ ὟὈ ὑ, ἳ , ἰὔὕ  Ὗὅὕ Ὃ ἳὁ ὋὖἻ Ὀ  

ἽὖὋὖὉ ὑὖ Ἳ Ἳ Ὗὅὕ Ὃ ὅὌὑὖὂὈὕὄ ἱὉ ὠἻὉὕὄ Ὗὅ  ὅ ἻὠὍ ὠἻὉὕὍ 

ὂὖὋ ὝἻὕ ἻὟὑ . ἱ ὂ Ἰ ὠὋἻ Ὗὅ ὠἽ ἱὉ ὠἻὉὕὄ/ἱὉ ὅὕὄ 

ὐ  ἯὋὖὉὟὑ ; Ὗὅ  Ἰ ὂὖὠἻ ὅὕ Ὗὅὕ ὝἽὉ ὠἻὉὕἻ ἱ Ἳὕ. 

Ὂ  Ἵὕὖὅὕ Ἧ Ὄ  ἯὠὀὉὕὍ Ἳὕ ὂ  

 ἱ ὑὠἻὉὖὌὕὄ Ὗὅ  ἯὋὖὑὕ Ὃὖ ὅὖ ὀ Ὗὅ ὅὑὠὊ ἯὠὀὉὕὍ Ἳὕ  ὂὖὋ 

ὝἻὕ ἻὟὑ . 

3.6.6. Ὗὅ  ἯὋὖὂ Ἰ ὠὋἻὍὖ ὅὉ Ἳ  ὅὉ ὅὕ Ἳ  

 Ὗὅ  ἯὋὖὂ Ἰ ὠὋἻὍὖ ὅὉ Ἳ  ὅὉ ὅὕ Ἳ  ὅὌὑὕ . ὅὖ ὑ ὑὄ 

ὈὖἻ Ὕὅὕ ὑὕὄὠὑἻὍὕ. 

ὝἽὕ ὑὝὂ ὂ (dictation) 

 ὝἽὕ ὑὠὂ ἵ  Ὗὅ  ἯὋὖ  Ἰ ὠὋ ὈὖἻ Ὕὅὕ ὑὕὄ ὅὉ ὅὕὀὕ. ἱ  

Ὀ ὑ Ἵὕ Ἰ ὝὅὉ ὂ (medical transcription) Ἵ ὀ Ἵὕ Ὀ  ὑὁὖἻ 

ὝἽὕ ὑὝὂ ὂ Ὀ  Ὕὅὕ ὑὕὄ ὝἽὕ ὅ ὅὕ  ἱὑ ὠὋ ἳ Ὅὀ . ἽὖὌ 
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Ὗὃ ἻὍὖ Ἰ ὠὋὉὖ Ὁ ὠὂ ἯὂὖἻὕὖ Ἳ ἽὖὋ  ὝἽὕ ὝὋὕ ὂὖἻ  

ὅὉ ὅ ὂ ὅ.  

Ἳ ὀὠὍ  Ἳ ὅὕ 

 ὝἽὉ ὅὕ ἻὠὍ ὝἽὉ ἻὠὍ ὃὖἻ ὂ Ὗὑ  ὑ ὑὠὈ Ἳ ὅ ὀ Ἰ ὉὖὉ Ἳ 

Ὗὅ  ὕὖὂ (Acoustic Speec Recognition (ASR)) Ἰ ὠὋἻ Ἳ ὀὠὍ Ὀ  

Ἳ ὅὕ Ἰ ὠὋἻ (Command and control systems) ἵ  ὑὖὍ Ἳ Ὕὅ . Open 

Netscape , Start a new xterm  Ὗὅὕ Ὃ Ἳ  ἱὠὂ  ὝἽ . 

ὝὂὕὠὌὟὅἽὖ 

 PBX Ἧ Ὄ  Ὂ  Ἧ Ἵ  (Voice Mail) Ἰ ὠὋἻ Ὃὖ ὅὖ ὀ Ὂ ὠὂ Ἧ ὅ 

Ὗὑ  Ὕὅὕ ὂὕὠὄ Ἧ ὑὂ  ὅὂὖὌὕἻ Ἧὠὐ ὅὑ Ἳ Ἳ ὀὠὍἻὠὍ ὟὅἽ 

Ἧ Ὀὂὖ Ἳὖ Ὃ. 

Ὀ ὑ ἴὄ Ἳ  

 ὂὖ ὅὟὃ ὈὖὠἻ Ὁ Ἵὖ ἻὕὉ Ἳ (repetitive strain injuries (RSI), ὂὠἽ Ὗὂ  

(muscular dystrophy) Ὀ  ὅὖὋ ἳὀ Ἵὕ ὂ ἵ ὠὌἻ ἻὕὊὁὈὕἻ ὅὌ  

ὂ ὀ ὝἽ ὑ Ἳ ὄὈὕἻ ἱ ; ἱὑ Ἳ Ὗὅ  ὕὖὂ Ἰ ὠὋὠὉ 

ὅὉ ὅ Ἳὖ Ὃὄ. ὟὅὠἽ ὟἻ ὅὂὖ ἽὖὊὈ ἳ Ὅὑ Ἳ ὝὂὕὠὌὟὅἽὖ ὀ 

ἱὠὁ Ἳ ὅ ὀ Ἰ ὠὋὠὉ ὅὉ ὅ ὂὌὕ; Ἧ  Ἧὠὐ ὅὑ ἻὍὖ Ὗὅ ὠἽ 

ἳὠὊὉὕἻ Ὀὕ Ὃὖ ὂ. 

3.6.7. Ὕὅὕ ὑὕὄ Ὗὅ ὕὖὂ Ἰ ὠὋ  

 Ἰ  Ὕὅὕ ὑὕὄ Ὗὅ  ὕὖὂ Ἰ ὠὋὉὖ (generic specch recognition system) 

ἻὖὉ ἳ Ἳ  ὅὖ ὑ  ὅὀ ὂὖ Ἳὕ ὀ ὅ Ὅ (Lamel and Gauvain, 2003: 306). 

ἻὖὉ ἯὋὖ Ὄ Ἳ  (Ὗὅ  Ὀ  ἳὠὊ ὅὉὖ Ἵὖ Ὕὅὕ Ἳ Ὀ  ἳ Ἵὕὖ ἯἻὊὕὂὖ), 

ὅ  ἰ  (Ἧ Ὄ  ἯὍ ὑὕἻ (parameterization)),  ὅὉὖ Ἵὖ Ἳ ὀ ὂὖ 

Ὀὂὖ ὅὖὀ ὅ Ἰ ὉὖὉ Ἳ Ὀ  ὝὈὕὐὖ ὈὕὂὖὕὖἻ  Ὀ  ὋὖὉ ὂὖὋὅὕ Ἳ/ ὋὖὉ 

ὑὖὍ ἻὖἻ (decoders) ἵ Ὃ ὂὄὖὈ Ἳ Ἳὕ ὀ ὅ Ὅὄ. ἱὑ Ὃὖ ὑὖὍ Ἳ ἻὗὟὐ 

ὂὊ ὅ Ὅ (Lamel and Gauvain, 2003: 306).   
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3.6.8. Ἰ ὉὖὉ Ἳ ἯὍ ὑὕ Ἳ ὈὕὂὖὕὖὉὕ Ἳ 

 Ἰ ὉὖὉ Ἳ ἯὍ ὑὕ Ἳ ὈὕὂὖὕὖὉὕ Ἳ (acoustic parameterizagtion and 

modelling) Ὗὅ  ὕὖὂ Ἳὕὄ ὝὈὕὐὖὉὖὉ ὂἻὑ ἻὠὍ ὅὊὕὈὕὖ Ἳ Ὁ ὠἻὉὖ Ὀὕὂὖὕὖ 

Ἵὖ ἻὠὌ ὠὋ ὅὂ ἻὕἻ Ἰ ὉὖὉ Ἳ ὅ ἻὍὖ Ὗὂ  (choice) Ὀ  

ἳἻ ὅὕ Ἳ ὀ (ὈὖὠἻὉὕ Ἳ) (optimization) Ἧ ἻὠὋὝἻὕ Ὅ. Ἰ ὉὖὉ Ἳ 

ὈὕὂὖὕὖὉὕ Ἳ Ὗὅ  ἯὠὀὉὕὍ ὋὖὉὖ ἱ  Ὀὕ ὅ ὂ ὠὈὉὖ Ὗὑ ὅ ὀ 

Ὄ ἻὠὍ Ἳὁ Ἳὖ ἵ ὝἻὕ ὍὟὑ: ὝὈὕὐὖὉὖὉ ὐ  Ὗὂὕ ὅὠὑ Ὀ   

Ὗὅ ὅὑ Ὀ  Ἰ ὉὖὉ Ἳ ὐ   (ἵ.Ἳὕ. ὅὖ ὄὁὖ ἱὠὊ Ἵ, ἱὠἽ) Ὗὅὕ Ὃ ὝὈὕὐὖὉὖὉ 

Ἧ Ὄὕὂ ὐ  Ὀ  ὅὂὖ ἯὠὌὑὕὖὠἽ (recording channel) (ἵ.Ἳὕ. ὟὃὊ Ὁὕὄ Ἰ Ὕὅ Ἳὖ, 

ὝὂὕὠὌὟὅἽὖ) ἱὑ ὀ  Ὕὂὕὀ ὠὀὉὠὑ. ὂ ὟὅὕὠὂὉ Ὕὂὕὐὖ ὅ 

ὠἻ Ἰ ὝὅὉ  
ἱὉ ὅὕ Ἳ 

ὅ  ὅὖὕὖ Ὕὂ   

ἵ .ἵ .ἵ  ὅὉὖἽὖ 

Ὗὅ  

ὂὊ Ὕὂὕ ὂὖ 

ὅὉὖ Ἵὖ ἯἻὊὕὂὖ 
ἵ   ἻὖὊὕ Ὀὂὖ  

Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖἻ 
ὕὖὑὕ ἯἻὊὕὂὖ ὝὈὕὐὖ Ὀὕὂὖὕὖ 

ὅ  

ὅὖὕὖ Ὕὂ 

ὋὖὉ ὂὖὋ ὅὕ 

ἳὠὊ  ὂὊ  

Ὕὂὕ ὂὖ 

Ὗὅ  Ἵὕ ὅὖ 
Ὗὅ  Ἰ ὝὅὉ  

ὅὉὖ Ἵὖ 

ὋὖὉ ὂὖὋ 
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Ἰ ὠὋἻὍὕὄ (state-of-art systems) Ἰ ὉὖὉ Ἳ ὅ  ὂὖὠἽὉ ἻὍὖ 

(acoustic feature vectors) Ἰ  ὟἻὕ ὠὑὉὖ ὃὖἻ ὂἻ Ἧὀ ὂὖ ὝἽὉ ὅὕ ὠὀ (probability 

density function) ὈὕὂὖὕὖὉὕ Ἳ ὝἽ ὑὠὂ ὝἻὕ  Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖὉὕ Ἳὂὖ 

ὈὠὋ Ἳ ὅ ὀ Ὀὕ ὟἻὕ ὈὕὂὖὕὖἻὠὍ (Hidden Markov Models (HMM)) 

ὅὉ ὅ Ἳὖ Ὃ. ἱ  Ὕὅὕ ὑὕὄ ἯὍ ὑὕ Ἳ Ἳ ὑὖὍ Ἳ ὅ ὑ ὀ Ἰ ὉὖὉ Ἳ 

Ὀὕὂὖὕὖ Ὀὂὖ /Ἳὁ Ἳὗ (acoustic model estimation) Ὀ  ἶ ὝἻὕ ὠἻ (adaptation) 

ὑὖὑὕὂὖ Ἳ ὅ  (Lamel and Gauvain, 2003: 307-312). 

3.6.8.1. Ἰ ὉὖὉ Ἳ ὅ  ἰ  

 Ἰ ὉὖὉ Ἳ ὅ ὋὖἻὍὖ ἰ ὑὖ ὂ  ὅ  ἱὌ ἻὈὕ Ἳ (digitization) ἰ ; 

ἱὂὖ Ὕὂὕὀ ἽὖὉὕὄ Ὗὅ  ἯὠὀὉὕὍ Ὃὖ Ὕὑ ὟὑὋὕὄ Ὀὕὂὖὕὖ ἻὍὕἻ Ὀὕ Ὃ ὅ. 

ὈὖἻ Ὕὅὕ ὑὕἻ ὅὉ ὅ ὂ ὅ  Ὀὕὂὖὕὖ ὂ Ἳ ὟὃὊ Ὁὕὄ Ἰ ὑὕ Ἳὖ 

ἳ Ὅὗ  16 Ἳὖ.Ὕὔ  10 Ἳὖ.Ὕὔ  ἰ ; ὝὂὕὠὌὟὅἽὖ ἯὠὀὉὕὍ ὋὖἻ 8 

Ἳὖ.Ὕὔ  ἰ . Ἧ ὂ ὅ  ὅ  ὅὖὕὖ Ὕὂ ὅὕ (ἯὍ ὑὕ Ἳ Ἧ Ὄ 

ὄὖ ὂὖ ἰ ); ἻὖὉὈὕὄ ὝὈὕὐὖὉὖὉ ὂἻὑἻὠὍ ὂ Ἳὠὑ ὝἻὕ 

ὈὖὠἻὠὈὠὉ ὃὗ Ἳ Ὀὕ ὅ ὂ ὠὈὠὉ ὠὋ Ἳ  Ὁ ἽὖὝἽ ὝἻὕ ὂ  

Ἳ ἽὖὂὈὕὄ ὑὐὖὉὖ ὟἻ Ὕὅὕ ἯὠὀὉὕὍ ὋὖἻὠὍ ἳ ὅ ὂ ὝἽ ὑ Ἧὂ  

Ὗὃὕ ἻὈὕ. Ὕὅ ὅὕὌὕὄ ὕὖὂ Ἰ ὠὋἻ Ἦ Ὁ Ὀὕ Ὃ (Fourier transform) 

Ἧ Ὄ  ὟὃὕὖὉ Ἳὁὖ  Ὀὕὂὖὕὖ (linear prediction model) Ἧ ὅὠὀὉὖὌὕὄ ἻὖὉ ἻὕὌ 

ὝἽ ὀὊ ὅ ἻὠὍ  (short-time spectral features) ὅὉ ὅ Ἳὖ Ὃὄ. Ἳ ἽὖὂὈὕὄ 

ἳ ὅ ὂ ἵ ὅὂὕ  ὟὃὊ ὝἽ ὀὊ ἻὠὍ Ἳὕ  (direct spectral components) 

ὠὋὑὕἻὟὑ ἱὠὉ ὅ ὂ ὅ Ὅ ἵ Ὃ ἻὕὊὁ ὂὕ ὝἽ ὀὊ ἯὍὠἻἻ 

ὅὖὊὅὌὈὕὄὠὑ ἰ . ἱ  ὅ  Ἵὕ ὠὅ (feature dependency) Ὀὕὂὖὕὖ ὅ ὂ 

Ὗὑ Ὁ ὟὂὠὑὠὉ ὠὋ  ἵ .ἵ .ἵ . ἯὍὠἻἻὍὖ (HMM parameters) Ἳὁ Ἳὗ ὠὀ 

ἵὍὖὠὈ ὅ Ἳὖ Ὃ. Ὗὅ  ὋὖἻ Ὕὂὕὀ ἽὖὉὕἻ ὈὕὋὖ ὝἻὕ ὂὕ 

Ὗὅ ὝἽὕ ὅὕ Ἳ ἱὉ ἻὑὖὉ ὑὖἻὖὂ ὂὖ Ὀὗὂὕὄ ἱὉ ὅὖὉ Ἵὕ Ἳ ὅὕ Ἳ 

ἻὕὊὁὈὕἻ ὋὖἻὠὍ ὠὋ ὂ ἻὕὌ ἯὍ ἻὍὖ ὅ ὂὖ ὃὖὠὌὉὕὄὠὑ (quasi-stationary) 

ἵ  Ἳ ὂ ἱὉ  ἵ ὅ  ἱὉ ὅὕὄ ἴἻ  ἰ .   

 ὈὖἻ ὅὖὊὅὌὈὕὄ ἱὊ  Ὀ  ὅ Ἳ ὝὈ  ὃὖἻ Ὕὑ ὝἽ Ὂ (Mel 

Frequency Ceptral (MFC) ὅ ὅὕ ὑὕ Ἧ Ὄ  Ὕὅ-ὝἽ Ὂ ὟὃὕὖὉ Ἳὁὖ  (Per-

ceptral Linear Prediction (PLP) ὅ ὅὕ ὑὕ Ἳὖὠὀ Ἳ Ὕὅ ὝἽ Ὂ ὁἻ Ἳ  (ceptrum 
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coefficients) ἰ . ἱ ὂ ἱὊ  Ὗὃ ἻὍὖ ὝὈ  ἯὍ  ὠὋ ὂἻὕὌ ὂὖὋ ἯὠὌὈὕὠὌ 

(short-term power spectrum) Ἰ  Ὃὖ ὅὖ ὀ ἽὕὍὊ ὂὖ (Ὕὅ ὅὕ ὠὈ 20 ὂ  30 

Ὀὖ ὝἽἻ) Ἳὁὖ Ἳ ὅ Ὅ. Ἰ ὋὖὉὖ ἽὕὍὊὈὕἻ ὂὕ ἶ ὅ ὀ 

Ὕὂὕὀ ὅὖ ὠὈἻ ἻὕὊὁὈὕἻ ἯὠὌὈὕὠὌὉὖ Ὗὅὕ Ὁὕὄ ὈὖἻ ἳὉ ὂ ὃὖἻ Ὕὑ ὠὁ 

ὂὑὖ Ἳ ὔὕὈὖ ἽὕὍὊ (Hamming window) Ὗὅὕ Ὃ Ἰ ἻὖὉ ἽὕὍὊ ὠὂ ὅὉ ὅ ὑ 

Ὕὅὕ ὑὕὄὂὕ. ἽὕὍὊ ὅὖ ὄ ἱὀ ὝὅὉ Ἳ ὅ (Ὕὅ ὅὕ ὠὈ ἽὕὍὊ 

ὅὕὖὈὕὁ ὂὖ Ἳὕ Ἧ Ὄ  ἯὠὊ) Ὀ  Ἧ ὂ ὅ  ὂὖὠἽὉ   (Ὕὑ ὀ) 

Ἳὁὖ Ἳ ὅ. ὈὖἻ Ὕὅὕ ὑὕἻ ὅὉ ὅ ὂ ὅ ἰ ὝἽ (ὃ ὀ ἲ /ὅ Ἳ ἻὖὠὍ) 10 

Ὀὖ  ὝἽἻ  ἰ . ὠὋ ὂ ὃὖἻ Ὕὑ ὅὊ Ὕὅ ὠὌὉὖ (1000 Ὕὔ  Ἳὗ) 

Ὀ  1000  ὟὈ  Ὄὕ ἻὖὊὂὈὖ ἻὕἻ ὟὃὕὖὉὌὕἻ ἱ ὅὂὕ ὝὈ  ἯὍ  Ὀὄὖὂ 

ὝἽὑὖ Ὄ Ἰ ἻὠὈ ὠὅ  (human auditory system) Ἳὖ ὀ ὂ ὀ Ἰ ὂὖ Ἳὖ Ὃ. 

ὑ Ἳ ὑ Ἳὖ ἯὍὠἻἻὍὖ Ὄὕ Ἳὖ Ὀ ὂὠὌ Ὀὕ Ὃ ὠὂ ἵ ὝἻὕ ὝἽ ὀ 

ἯὍὠἻἻ ὝὅὋ ὅ Ἳὖ Ὃ. ἵ .ἵἮ .Ἵὖ. ὁἻ ὂὖ Ὗὃ ὑὖ Ἰ  ὝἻὕὠἽ Ὀὕ Ὃ Ὄὕ 

ὅὑ  ἯὠὌὈὕὠὌ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ;  ἰὄὕ  Ἰ  - ὄὖὉὕ Ἳὁὖ  

ὋὖὉὄὕ Ἳ (root-Linear Predictive Coding (LPC) ὅ ὅὕ  ὅὖ.ἵ .ὅὖ. ὝἽ Ὂ 

ὁἻ ἻὠὍ Ὕὅ ὑὂ ἻὕἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. LVCAR-  ἱ  Ὀ  

ὅ Ἳ  Ὕὑ ὋὖἻὊὈὕἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ; ἰὄὕ  ὅὖ.ἵ .ὅὖ. ὅ ὅὕ  

ὅὖ ὄὁὖ ἱὠὊ Ἵ  ἱ ὅὖ ἽὖὌ Ἰ ὠὋἻ ὂ  ὅὌὈὕὄὂὕἻ 

Ἳὕὁ ὅ Ἳὖ Ὃ. Ἰ  ὋὖὉὖ ἽὕὍὊ ὅ ὂὖ ὀ Ὕὂὕὀ ὠὀὉ ὝἽ ὀ ὁἻ ὂὖ 

Ὀ  Ἵ ὀἻ Ἧ Ὄ  ὅὕὊὈὗ ὀ Ὕὑ ὀ ἵ  Ὃὖ ὅὖὀ ὅ ἻὖὋ . ὝἽ ὀὊ 

ἽὊὕἽὕὖὠὉ Ἳὁὖ ὅ ὝἽὉ ὅὕ Ἳὖ ὄὟὊ Ἰ ὋὖἻ ἵ Ὄὕ Ἳὖὠὀ ὅὠὂ 

Ὗὑ ;  ὝἽὉ ὅὕ ὅὂὖ ὝἽ ὑ ὀ Ἰ ὂὖὠἽὉὟὑ ὑ ἻὖὋ Ἰ ἽὖὌ ὅὉ ὅὕ  

ἱ  Ἧ ὅ Ὁ Ὄ. ἱ Ὗὃ ὑὖ ὝἽ Ὂ ὠὋ ὂ  Ὀὕ ὋὖὉὠὈ Ἳ ὅ ὀ ὑ ὑὠὂ 

ὃὖὠὋὟὑὋ ἱὉ ; ἱὂὖ ἱ ὂὖ n Ἵ ὀἻ ἻὍὖ  (n ἵ ὅ  Ὗὅ Ἵὖ 1s  

ἱὠὁὉὕἻ/Ὕὅὕ ὂὈὕἻ Ἳὖ ὀ ὂ ὀ 100 ἵὄ  Ὕὂὕὖ Ὕὂ Ἳ ὅ) ὃὀ  ἽὊὕἽὕὖ 

Ἳὁ Ἳὖὀ ὅ Ἳὖ Ὃ. Ὗὅ  ὋὖἻὍὖ ἱὉ Ἳ ἱὉ ὠὅ Ὕὅ ὑὂ ἻὕἻ Ὕὀ ὀὕ ἯὍὠἻ 

ὝἻὕ ὀ ὅ  ὂὖὠἽὉὠὄ ἯὂὖἻὕὖ ὅ Ὕὅὕ ὑὕὄὂὕ.  Ἧ ὂ ὂ Ἵ ὀἻ ἻὍὖ 

ἯὍὠἻἻὍὖ ὂ  Ὀ  ἱὊ ὀὕὑ Ὗὑ ὅὕ ἻὠὍ ἵ ὝἻὕ Ὕὀ ὀὕ 

ἯὍὠἻἻ Ἳὁ Ἳὖὀ ὅ Ἳὖ Ὃ.  

3.6.8.2. Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖἻ 
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 ὈὠὋ Ἳ ὅ ὀ Ὀὕ ὟἻὕ ὈὕὂὖὕὖἻ Ἰ ὉὖὉ Ἳ ὅ  ὂὖὠἽὉ ἻὍὖ (acoustic 

feature vectors) ὟἻὕ ὠὑἻὠὍ Ὀὕὂὖὕὖ ὅ ὂ ὅὊὑὌὕἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. 

ἱ ὈὕὂὖὕὖἻ Ἧὠὑ  ὝἽὉ ὂὖὋ Ὀὖ Ἳὠὑ Ὀ  ὃ ὋὕἻ ὃὖ ὑ ὅ ὀ ὅ ἻὠὍ 

ὅὉ ὅ ὂὖ Ἧὑ Ὃὖ ἯὍὠἻἻὠὍ ὂὖὋὠὈὉὕἻ Ὀὂὖ ὅὖὀ ἱὉ  ἵ Ὃ ἻὕὊὁ ἻὍὕ 

ὅὖὊὅὌὈὕὄὠὑ.  ἱὊ  Ἳ ὀ ἻὍὖ Ὗὅ  ὅ  ὂὖὠἽὉ ἻὍὖ (speech feature 

vector) ἳ ὅ ὂὖὠὉ Ὀὕὂὖὕὖ ὅ ὂ  Ἧὠὑ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ.  ὂὌὕὑ Ὀὕ ὟἻὕ 

Ἵ Ἳ Ἰ  ὟἻὕ ὠὑ ὃὖὠὌἻὠὍ ἳ ὑὕ Ἳ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ; ἱὊ ὀὕὑ 

Ἰ Ὕὑὕ ὃὖὠὌ ὀ Ὕὂὕὀ ὠὀὉ ὃὖἻ ὂἻ Ἧὀ ὂὖ ὝἽὉ ὅὕ ὠὀ (probability 

density function) ὅὉ ὅ ὂὖ  Ὗὅ  ὂὖὠἽὉ Ἳ ὝὅὋ ὅ Ἳὖ Ὃὄ. Ὀὕ ὟἻὕ Ἵ Ἳ 

ὃὖὠὌἻὍὖ ἵ ὁὖ ὠἻὉὕ ὃὖὠὌἻ  ἱὠὀὉὖ Ὅ ὃὖὠὌὈὕ Ὃ ὃὖἻ ὂἻ ἻὍὕ 

ὑὖὍ Ἳ ὅ Ἳὖ Ὃ. 

 ἵ .ὑὖ.Ἵὖ.ἵ .ἰ  (LVCSR) Ἰ ὠὋἻὍὖ ὈὖἻ ὅὊὑὌὕἻ ὅὉ ὅ ὂ ὅ 

Ὕὂὕὀ ἻὃὖὠὌ Ἰ ὉὖὉ Ἳ ἯὌ Ἳ  Ἰ  Ἧ ὅὠὀὉὖὌὕὄὂὕ; ἱὂὖ Ἰ Ὕὑὕ Ἰ  

ὠὋ ὂ ἵ ὁὖ ὠἻὉὖὌὕὄ ὃὖὠὌἻ ὝἻὕ ὀ Ὀὕ ὟἻὕ Ἵ Ἳὖ Ὁὕ ἳ ὅ ὂ 

ὝἽ Ὁ ὅ Ὅ. Ὗὑ ὅ ὀ Ἳ ὀὠὈ ὅὖὉ Ἳ ὝὈὕὐὖὉ ὅ ὀὕ ἻὕὌ ἻὕἻ 

ἯὠὌὈὕὠὌ Ὀὕ Ὃ ὠὂ Ὕὅ ὑὂ  ἱὀὈὖ  ὑὌὈὕὄ ὃὖὠὌ ὟἻὕ ὠὑἻὠὍ (state 

sequences) ὅὉ ὅ Ἳὖ Ὃ  (Lamel and Gauvain, 2003: 309). ὈὖἻ ἯὂὖἻὈὕἻ 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ Ἳ ὀὠὈ  Ἰ Ὕὑὕ Ὀὕὂὖὕὖ ἳὈὖ  ὃὖὠὌἻὠὍ Ὃὖ  

ἷ ὂὖ  ἱὠὀὉὖ ὝἻὕ ὅὂὕ; ἱ  ὃὖὠὌἻὍὖ ἵ ὁὖ ὠἻ ἯὌἻὖ  Ἰ  

ὠὋ ὂ ἻὕὌ ἯὍὠὑ ὑ ἻὖὋ. ἽὖὌ Ἳ ὀὠὈ Ἳ Ὗὂὠὑ ὅ Ἳὖ Ὃ ἻὕὌ ἯὍὠὑ 

ὠὋ ὅὂ ἻὕἻ ἽὖὌ ὃὖὠὌἻὠὍ ὂὑὖ Ἳ Ἧ Ὀὂὖ Ἳὖ Ὃ. Ἳὑὄὖ ὂ ὃὖἻ ὂἻ 

(Ἧὂὕὑ Ὗὅ  ὂὖὠἽὉ) ὂ  Ἰ ὠὋ Ὀὕ ὟἻὕ  Ἳ ὟἻὕ (firs-order Markov 

assumption) ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ  ὃὖὠὌὠὉ Ἵὕ ὂὖ ὅὂὕἻ Ἳ ὂ ὅ Ἳὖ Ὃ.  

 ἽὕὖὉὕἻ ὝἽὕ ὄὕ l ἯὍὠἻ ὂὖὠἽὉ ὝἻὕ ὀ n ὃὖὠὌ ἵ .ἵ .ἵ . ὂὊ ὅ ὠἻὉὖ, 

ἵ .ἵ .ἵ . ὑὕ ὅὖὉ ὝἽὉ ὅὕ ὅὖ ὑ  ἱὠὁ ὂ ὃὖἻ ὂἻ Ἧὀ ὂὖ ὝἽὉ ὅὕ ¥(x,s| 

l) x=(x1, .,xT)   ἵ Ὃ Ἳὑὄὖ Ἳ ὅ ὀ Ἰ Ὃὖ  s = (s0, .sT) ἵ Ὃ Ἳὑὄὖ Ἳ ὅὀὕὂ 

ὟἻὕ ὠὑ, 

 

 ¥(x,s| l) x=pso Ô ȕs-s  ¥ xt|st) 

T 

t=11 
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ἱὂὖ pi Ὕὂὕὀ Ἳ Ἵὕ ὂὖὉ ὃὖὠὌ i,  ȕij i ὃὖὠὌὉὖ  j ὃὖὠὌ  ὃὖὠὌὈὕ Ὃ Ἵὕ ὂὖὉ Ὀ  

¥(.|s) ἵ ὅ  Ἰ Ὕὑὕ s ὃὖὠὌ ὀ Ὕὂὕὀ ὠὀὉ ἳὈὖ  PDF. ὅὖ ὑ  ὅὀ  

ὃὖὠὌὈὕ Ὃ ὃὖἻ ὂἻ Ἳ Ὀ  ὅὖ. .ἵἮ Ἳ Ἳὑὄὖ ὂ Ὕὂὕὀ ὠὀὉ  ἵ .ἵ .ἵ . 

 ὃὖὠὌὠὉ Ἳὕ Ἳὖ Ὃ (Lamel and Gauvain 2003:309).  

Ὗὅ  ἻὠὍ ἳ ὅ ὂ ὝἽ  (x1 x2) ὂὖὠἽὉ ἻὠὍ ἳ ὑὕ  ὂὑὖ  ὃὖὠὌ 

ὝἻὕ ὀ ἵ .ἵ .ἵ . Ἰ  ἵ Ἳὕ ὀὕὄ ἱὀὑὌ 3-ὃὖὠὌ Ἰ  

 

Ἰ  Ἧ ὅὠὀὉὕὄ ὈὕὂὖὕὖἻ (phone based models) Ἰ  ὂὊ ὅ ὀ ὝὈὕὐὖὉὖ Ὕὂὕὀ Ἳ 

ἯὌ ἻὠὍ (elementary units) ὅὉ ὅ ὂὖ ἯὋὖὂ ἯἻὊὕὂὖἻὠὍ (recognition dictionaries) 

ὑὖὍ Ἳ ἱὉ  ἵ Ὃ  Ἧ Ὄ ὠὂ ὂ Ἳὖ Ὃ; Ὀ  ὅὌ ὝὈὕὐὖὉὖὉ ἰ ἻὍὖ  

ὃ ὠὈὠὉ  Ὕὅ Ἳὖ Ὃ. Ἰ  Ἰ ὉὄὖὉ ἯἻὊὕὂὖὠὉ ὅὉ ὅ ὂὕὈὟὌὟὉ ὝἽὕ 

ὈὕὂὖὕὖἻ ( word models ) Ἧ Ὄ  ἮὝὅὟὄὕ Ἳ (fenones) Ὗὅὕ Ὃ Ὗὑ ὅ ὀ 

Ὕὅὕ ὂ ὂὕ Ὗὅ  ἯὋὖὂὠὌ ὝἽ Ὁ ἱὉ . (ὝἽὕ Ἳ, ἯὠἽἻ, ἳὅ ἯὠἽἻ Ὗὅὕ Ὃ) 

ὝὅὕὖὉ ἯὌ Ἳ ὀ  Ἰ ὅὖ ὠἻὉὖ ἽὖὋὖὉ ὠὁ ὝἽὕ ἯὌ Ἳ  ἯὍὠἻἻὍὖ 

ἵ ὁὖ ὠἻὠὉ ὠὋ Ἳὖ Ὃ; ὝἽὕ ὈὂὖὕὖὉὕ Ἳ ὠὂ ἱὉὌ ὝἽ Ἳὖ Ὃ; ὂὖὉ 

ὝἽὕ ὝὋὕὠἻὠὉ ἵ ὝἽ Ὄ ὑἽὂὖὝἽ Ἳὖ Ὃ; ὈὖἻ ἻὖὉὈὕἻ Ἧὕὖὂὕὄ ὐ ἻὠὍ 

Ὀὕὂὖὕὖ ὅ ὂ ὅὖ ὑὕ  ὅ Ἳ ὀ (back-off mechanisms) Ὕὂὕὀ ὅ ὂ ἱὉ . 

ἮὝὅὝὄὕ ὂὕὄὖὉ ὅὉὖ Ἵὖ ὂ  Ἧ Ὄ ὠὂ (ὃ ὠὈὠὉ) ὂὊ ἱὉ ; 

1 
2 3 

a22 a33 

a12 

a11 

a0 a23 

       x1                       x2             x3        x4                  x5                x6             x7                  x8           

f(¶/s2) 
f(¶/s1) f(¶/s3) 
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ἱ ὅὖ  ἻὕὊὁἻὕὕὖὉὈὕὄ ὝὈὕὐὖὉὖὉ ἯὋὖὠὑ (a priori linguistic knowledge) ἳ ὅ ὂ 

ὂὖὋὄὖ ὠὌ.  

 Ἰ  ὂὊ ὅ ὀ ἵ .ἵ .ἵ . Ἰ  Ἰ Ὁὖ Ἧ ὠὈὉὖ ὍὠὑἻὠὍ ( ὐ -ἽὕὊὕ Ἧ Ὄ  

Ἰ ὠὋὝὉὕ Ὀὕὂὖὕὖ (context-independent or monophone model) Ἧ Ὄ  Ἰ  Ὃὖ ὅὖ ὀ 

ὐ  Ἰ  Ἰ ὠὉ  (context-dependent model) Ἳ ὂὖ ὝἻὕ ὍὕὈ   Ἰ  Ἰ ὠὉ 

ἳ ὅ ὂ ὝἽ Ὁ ἱὉ . ὐ  Ἰ  ὝἽὕ  (ὝἽὕ-ἱ ὅὖὀ Ἵὕ ) Ἰ  Ἰ Ὁὖ 

ἱ ὅὖὀ ὠὂ ἳ ὅ ὂὟὑὕ ἳ ὅ ὂὕὂὖ ἻὟὑὕ ὝἽ ὉὌὕ Ὀ  ὝἽὕ ἯἻ Ὀ  

 ὝἽὕ ὐ Ἳ Ἰ Ὃὖὠὁ Ἳ ὅὀὟὑὕ Ἧ Ὄ  ὂὄὖὉὕὄ ὈὕὂὖὕὖἻὍὕἻ 

Ἳ ὂ ὅὀὟὑὕ ὝἽ ὉὌὕ. ὝἽὕ Ἳὕὄ ὐ ἻὠὍ ὅὉ ὅ ὑ Ὃὖ ὂὖὋὠὑ 

Ἵὖ ἻὌὕ. ὃὖἻ Ὕὑ Ἧ ὅὠὀὉὖ Ἧ Ὄ  ὝἻὕ ὂὕ Ἳ ὅ ἻὠὍ (clustering 

techniques) Ἧ Ὄ  ὂὗ Ὀὕὄ ἻὖὠὍ ἯὠὈ ἻὠὍ (decision trees) ὅὉ ὅ ὂὖ ὐ  

ἯὌ ἻὠὍ Ὗὂ Ὕὂ Ἳ Ὗὑ ὅ ὀ Ἧ  ὠὋἻ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ; Ὀ  

Ὗὑ ὅ ὀ ὐ  ὑὠἻἻ ὑὖ ἰὉ ὅ Ὅὄ: (ἳ  Ἧ Ὄ   ὝἽὕ)   

ἱ ὅὖὀ Ἵὕ  ὝἻὕ ὀ Ὀ  Ἵὕ ὅὖ Ὄὕὂ ὂὄὖ Ἰ  ὐ Ἳ (single phone contexts), 

Ὕὑὕ Ἳ (triphones), Ὕὅὕ ὠὈὉὕ Ἳ ὅ ὀ Ὕὑὕ Ἳ (generalilzied triphones), 

ὃὕὝὌὕ Ἳ (quadphones), ἷ Ὕὂὕ Ἳ (quinphones). Ὀὕὂὖὕὖ ἯὍὠὑ  ὠὋ  ὅ   

Ὀὕὂὖὕὖ ὃὖὠὌἻ ὝἻὕ ὂὕ Ἳ ὝἽ Ὁ ὅ ὀὄ; ἱ  Ἳ ὀ ὅ ὀ ὃὖὠὌ ὈὕὂὖὕὖἻ ( tied state 

models) ἵ  Ὃὖ ὅὖ ὅ ὑὖὠὍὠὑ ἶ ὅ ὂὖ Ὅ.  

 Ἰ ὉὖὉ Ἳ Ὀὕὂὖὕὖ ὅὉὖ Ἵὖ Ἰ Ὕὑὕ ἵ .ἵ .ἵ . ἯὍὠἻἻὠὍ Ὀὂὖ  ὝἽ ὑὠὂ 

ὝἻὕ . Ὕὂὕὀ ἽὖὉὕὄ Ἧὀ ὂὖ ἻὕἽὖὉ ἻὌὠὑ (Gaussian mixture) 

ἵ .ἵ .ἵ .Ἳ  ἱ  ἽὊὕἽὖὕὖἻὠὍ/ὑὐὖἻὠὍ Ὀ  ἱὠὁὈὕ ὅὕ  ἯὁὖἻ, ἻὌὠὑ 

ἵὠὀἻ Ὀ  ὃὖὠὌὈὕ Ὃ ὃὖἻ ὂἻ Ἳ ἱὑ ὠὋ Ὗὑ . ὈὖἻ ὅὖὊὅὌὈὕὄ 

Ἧ ὠὋἻ  Ὀὕὂὖὕὖ ὅὉὖ Ἵὖ ὂὊ  ὃ Ὄ Ὕὅὕ ὂ ὠὂ ἳ ὂὖὝἽ Ἳὖ Ὃ ἯὂὖἻ 

Ἵὕ ὂὖὉ ἯὍ ὟἻὕὠὌ (maximum likelihood criterion) ὅὉ ὅ Ἳὖ Ὃὄ.   

 Ὀὕὂὖὕὖ ἯὍὠἻἻὍὖ Ὀὂὖ  ἵὂὖ ὅὕ ἳ ἽὈὠὀὉὝἽ ὂ (expectation-

maximization (EM)) ὑὐὖ ὠὋ ὀ ὝἽ Ὁ ὅ Ἳὖ Ὃ; ἱ  Ὀὕὂὖὕὖ ἯὍὠἻἻὍὖ Ὕὂὕὀ Ἳ 

Ὀ ὀ Ὕὂὕὀ ἻὖὋ ὅ ὠὋὃὖἻ ὝἽὉ ὠὋὉὕ. Ὀὕὂὖὕὖ ὃὖὠὌἻ  ὅὉὖ Ἵὖ 

ὂὊ  ὟἻὕ ὠὑἻ ὀ ὑὕὖὠἽ ὅ ὂ ὅ Ἳὖ Ὃ; Ὀ  ἱ ὂ ἯὍὠἻἻ ὅὕ-Ὕὑ  

Ὀὗ Ὀὂὖ  ὑὕ ὅ ἻὠὍ (Baum-Welch re-estimation formulas) (Baum et al 1970; 

Liporace 1982; Juang 1985) ὅὉ ὅ ὂὖ ἱ ὂὖὉ ὑὕὖὠἽ ὅ ὂ Ἧ ὅὠὀὉὖ 
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Ὀὗ Ὀὂὖ ὝἽ Ὁ ὅ Ἳὖ Ὃ. ἱ ὑὐὖ ὠὋ  ὂὊ ὅ ὀ ὅὉὖ Ἵὖ ὂὊ ὈὕὂὖὕὖἻὍὖ 

ὃὖἻ ὑὖὉ Ἰ Ὕὑὕ Ὀ ὝἽ ὠἻὉὖ ἯὂὖἻὕὖ ὅὠὂ ἳ ὂὖ ὝἽ Ἳὖ Ὃ. ὑὕὖὠἽ 

ὅ  Ἳ ὀ ὂὖ ὂὊ ὅ ὀ Ὗὅ Ἵ ὀἻ Ὗὄὕ ἻὖὉ-ὅὖ Ὗὄὕ ἻὖὉ ὑὐὖ ὠὋἻὠὍ 

(forward-backward algorithm) ὅὉ ὅ ὂὖ ὅ ὃὖὠὌἻ  Ἧ Ὄ  ὑὖ ὀ ὅὖ ὑὐὖ ὠὋὠὉ 

(Viterbi algorithm) ὅὉ ὅ ὂὖ Ἰ  ὂὄὖ ὃὖὌ  Ἰ Ἳὗ ὝἽ Ὁ ἱὉ . ἱ ὂ ἱὊ ὀὕὑ 

Ἧ ὠὋ ἽὖὋὖ ὠὋ ὂ ὃὖἻ ὑὖὉ ἻὠὍ ὂ Ἳὖ Ὃ; ἰὄὕ  ὃὠὀ ὠὋὉὖ 

Ὃὖ ὅὕἻ ἯὂὖἻ ἯὍὑὖὌὕὄ ὂὊ Ἳὖὠὀ ὠἻὉὖ Ὁ ὂὖ Ἧ ὑὍὑὕἻ Ὗὑ ὅὕ 

ἱ Ἳὕ. ἵὂὖ ὅὕ ἳ ἽὈὠὀὉὝἽ ὂ ὑὐὖ ὠὋ (EM algorithm) ἳ ὠὈὉὕὄ 

ἯὂὖἻὅ Ἵ ὃὖἻ ὑὖὉ ἯὍὠἻ Ὀὂὖ ἻὠὍ (true maximum likelihood parameter values) 

Ἳ ὀὋὖὑὠὂ ἳ ὂὖ ὝἽ Ὁὕ; Ὀ  ἳ ὠὈὉὕὄ ἯὂὖἻὅ Ἵ ὃὖἻ ὑὖὉ ἯὍὠἻ 

Ὀὂὖ Ἳ (true maximum likelihood estimates) ὝὅὋ ὅὀὕ  Ὗὅ  ἯὋὖὂ  ὈὖἻ 

ἽὖὋ ὂὠὑἻὍὕἻ ἱ Ἳὕ. ἵὄὟὑ ἽὕὖὉὕὄ Ὕὂὕὀ Ἳ ὝἽὉ ὠὋἻ Ὀ  ἯὍὠἻ 

Ὀὂὖ ἻὍὖ Ὀὗ Ἳ ὅὕ ἻὠὍ ὅὉ ὅ ὂ Ὗὅὕ Ὃ ὃὠὀ ὠὋὅ  ὑὖὍ Ἳ Ἳ 

ὈὖἻ ἻὖὉὈὕὄὂὕἻ ἱ ἻὑὖὉ. 

  ὅὉὖ ἽὖὉὖ Ὗὃὕ Ἳ Ἳὑὄὖ Ἳ ὅ ὀ ὂὊ  ὑὖὍ ἻὈὍὖ Ἳ ὃ Ὄ ὈὕὂὖὕὖὠὉ 

Ἳ ὅὖ ὅ ἵ ὅὂὕ Ὗὅ  ἯὋὖὑὕὄὖ (speech recognizer) ὝἽὉ ὂὖὋ ὅὉὖ Ἵὖ 

ὂὊὑὖ ὅὖὊὂὖὃὖὂὖ ὑ ὠὂ Ὃὖ  Ἵὕ  ἱ Ἳὖ Ὃ. ἱ ὂ Ἵὕ ὠὅ ὠὋ ὅὂ Ἳὕὄ 

ἽὖὌ ὠὋἻ  Ἧ ὂὅ ὂὖὉὖ Ὃ ὅ Ὅὄ. ὝὅὕὖὉ Ὗὅ ἽὕὍ ὝὂὕὠἻὉὖ  

ὝὅὋ ὅ ὀ ὂὊὠὑ ὝἻὕ ὀ ὝὅὕὖὉ Ὗὅ  ὑὖὕὖὂὊ Ἳ Ὀὗὂὕὄ Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖἻὍὖ  

ἯὍὠἻἻὠὍ Ὀὂὖ ὝἽ Ὗὅ ἽὕὍ ὂ ὂὖὊ ὝὅὋ ὅ Ὅ.  ἳὀ ὋὖὉὖὉ Ὀ  

Ἵ Ἳ Ὗὑ ὅὕ ἻὍὖ ἻὕὊὁὈὕἻ ἰ  Ὗὅ ἽὕὍ Ἳ  Ὕὅ  Ὗὅ ἽὕὍ Ἳ  

ἱὠὀὉὖ Ὗὅ  ὑ ὑὖ ἻὁὖἽὈὕὄ Ὗὑ ὅὕ Ἳ ἳ Ὅὄ. (ἽὊὕἽὖὕὖὉὕἻ Ὕὅ Ἳ  

Ὗὅ  ὐ  ὃὗὍ ὠὋὑὕἻ ἳ Ὅὂὕ ἱ  ἯὂὖἻ Ἰ ὝἽὋὖ (formant) 

ὃὖἻ Ὕὑ ἻὠὍ ἯὂὖἻ Ἧ ὅὠὀ ὃὖἻ Ὕὑ ἻὠὍ ὑὖὠὍὑὖ ; Ὂ ὑὠὍ 

Ὀὀ Ἳ (vocal folds) ὠὈὉὕἻ ὀὕὂὂ ἻὕὊὁὈὕἻ Ὕὅ ἻὍὖ Ὂ  

Ὕὅ ὅὕ ὠὈ ἽὖὠὊ ὀ ἱ ). ἱὂ  ἻὕὊὁὈὕἻ Ὗὅ  ἯὋὖὂ ὂὖὋὠὄ 

ὟὈ ὅ ὂ ἰ Ἳ  Ὕὅ Ἳ  ὂὄὖ ὂὄὖὉὕὄ ὈὕὂὖὕὖἻὠὍ ὅὉ ὅ ὑ 

Ὕὅὕ ὑὕὄ  ὃὠὀ ὠὋὉὕ; ἱ  ὠὋ ὅ ὉὕἻ ὂὕὄὖὉ ὅὕ ἯὠὀὉὕὍ ἻὕὁὠὌ 

Ὗὑ .  

3.6.8.3. ὂ ὑ  (adaptation) 
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 ἱ ὅ ὂὖὉὖ Ὕὂὕὀ ἽὖὉὕὄ Ἧὀ ὂὖ ἵ .ἵ .ἵ . ὝἻὕ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ 

ὅ Ἳ ὅ Ὃὖ ὑὖὍ Ἳ ὅ  (Lamel and Gauvain 2003:311-312).   

 ὅὉὖ Ἵὖ ὃὖὠὌὠὈἻ  (training conditions) ὟἽὕὂὠὄ ὃὖὠὌὠὈἻ  (test 

conditions) ἱὠὀὉὖ Ὕὅὕ ὂὈὖ ὠὈ (mismatch) ἱ Ὀὕὄὕ Ὗὅ  ἯὋὖὑὕ ἻὍὖ 

(speech recognizers) ὂὖὋ Ἳ ὠὋ . Ὕὅὕ ὂὈὖ ὠὈὠὉ ὠὋ Ἳ Ὕὅὕ ὂὈὕὄ 

ὃὖὠὌὠὈἻὍὖ Ἳὖὠὀ  Ὁ ὠὂ Ὕὅ ὑὂ  ὅὌ Ἧ ὠὋἻ  

ὅὉ ὅ ὂ ὅ ἻὖὋὄ. Ἰ ὉὖὉ ἻὑὖὉ ὐ  (acoustic environment), Ἰ ὑὕ Ἳὖ 

(microphone) Ὀ  Ἰ ὅὊ  ἯὠὌὑὕὖὠἽἻ (transmission channels), Ἧ Ὄ  Ἰ  

Ὃὖ ὅὖ ὀ Ὗὅ ὅὑὕὖ ἽὖὋ ὅὖὉ Ἳ ἱὑ Ὃὖ ἳ Ὅ Ὗὑ ὅὕ Ἳ Ὗὅὕ Ὃ ὅὉὖ Ἵὖ Ὀ  

ὟἽὕὂὠὄ Ἳ ὅὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ Ὕὅὕ ὂὈὖ ὠὈἻὠὍ ἲ ὝἽ Ὁ Ἰ ὉὖὉ Ἳ 

Ὀὕὂὖὕὖ ὂ ὑὠὌ ὅὉ ὅ ὂ ἱὉ . ἱ ὂ ὅ Ἳ ἱὠὊ Ἵ ἲὀὕ Ἳ (noise 

compensation), ἯὠὌὑὕὖὠἽ ὂ ὑ  (channel adaptation), Ὗὅ ὅὑ ὂ ὑ  (speaker 

adaptation) ἵὄ ὠὋὟὉ Ὕὅὕ ὑὕἻ Ἧὠὐ Ἳ ὅ Ἳὖ Ὃὄ. Ὕὅὕ ὑὕἻ ἯὠὌὑὕὖὠἽ ὑὠἻ 

(channel type), ὅὖ ὄὁὖ ἱὠὊ Ἵ ἽὖὋ ὅὖὉ Ἳ (background noise characteristics) Ἧ Ὄ   

Ὗὅ ὅὑ ἱὑ Ὃὖ ὄὋὖ ἱ Ὄὕὂὂ ἻὕὊὁὈὕἻ Ἳ Ἳὕὁὖ Ἳ ὅὀὕὂ ὠὋὉὖ 

(unsupervised mode) ὟἽὕὂὠὄ ὂὊὠὑ (test data) Ὀ  ὅὉ ὅ ὂὖ ὂ ὑ  

ὃὖὠὋὟὑὋ ὅ Ἳὖ Ὃ.  

 ὅὌ Ὗὃ ἻὍὖ ὅὖὊὂὖὃὖὂὖ ὑ ὂὊ Ἳ ὠὋ ὂ ἯὍὑὖὟὌὟὉ Ἳὖὠὀ ὅὂὕ ὠὋ ὂ 

ἯὍὑὖὌὕὄ ὂὊὠὑ ἲ ὝἽ Ὁ Ὗὑ  Ἰ ὉὖὉ Ἳ Ὀὕὂὖὕὖ ὅὉὖ ἽὖὉὖ (acoustic model training) 

ἸὟὊ Ἳ ὑὖἻὠὍ ὅὉ ὅ ὂ ἱὉ . ὅὖὋ ὝὅὕὖὉ ἯὍὑὖὌὕὄ Ὄ  ὂὊὑὖ Ὀὗ 

ὅὉὖἽὖὝἽ Ὁ ὅ ὀ ὈὕὂὖὕὖἻὠὍ ὂ ὑ ὝἽ Ὁ ὅὖὊὂὖὃὖ ὑ ὂὊὑὖ ἽὖὋὖὉ ἯὍὠὑ  

ὅὉ ὅ ὑ Ἧ ὅὠὀὉὕὄ Ἳ ὂὕ. ὅὕ Ἵὕ ὂ (gender-dependent), Ὗὅ ὅὑ 

ὑὠὊὉ Ἳ ὅ ὀ (speaker-specific), Ἧ Ὄ  ὝἽ ὅὕ ὑὠὊὉ Ἳ ὅ ὀ (task-specific) 

ὈὕὂὖὕὖἻὠὍ ἳ ὑὕ ὑ  Ἧ Ὄ  ὝἽὉ ὂὖὋὠὄ ὟὈ ὅ ὂ Ὗὅ ὅὑ ὂ ὑὖὉ 

ὅὉὖ ἽὖὠὉ (speaker adaptive training (SAP)) ὅὉ ὅ ὑ ἵ ὅὄ ἽὖὌ ἵ Ἳὕ ὀὕὄ 

ὅὉ ὅὕ Ἳ ἰ . 

 ἵ .ἵ .ἵ .-ἱ  ἯὍὠἻἻὠὍ ὂ ὑ  Ὕὅὕ ὑὕἻ ὅὉ ὅ ὂ ὅ 

ὂὖ ὀ ἻὠὍ Ὗὑ ὅ ὂ ἱὉ : Ὕὅ ἽὖὉ ὂ ὑ  (Bayesian adaptation), ὟὃὕὖὉὌὕὄ 

Ὀὕ Ὃ Ἳ (linear transformation) Ἧ ὅὠὀὉὖὌὕὄ ὂ ὑ , Ὀὕὂὖὕὖ ἱὠὁ ὅὕ Ἳ ὅ Ἳ 

(model composition techniques). Ὀὕὂὖὕὖ ἯὍὠἻἻ Ὀὗ ὃὖἻ ὂἻ Ἳ ὅὕ ἻὠὍ 

ὟἽ  ὅὉὖ Ἵὖ ὝἽὉ ὠὋὉὖ ὄὋὖὠὑ ἳ ὅ  ὑὐὖὉὕἻ Ὕὅ ἽὖὉ 
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Ἳὁ Ἳὗ ὠὀ ἻὕὁὑὖὉ .  ἵὂὖ ὅὕ ἳ ἽὈὠὀὉὝἽ ὂ ὑὐὖ ὠὋὠὉ (EM algorithm) 

ὝἻὕ , ἰὄὕ  ἯὂὖἻὅ Ἵ ὑὖὂὖὑ ὠὋὉὖὌὕὄ (maximum a posteriori (MAP) 

Ὀὗ Ἳὁ Ἳὗ ὑὕ ὅὕ ἻὠὍ (re-estimation formulas) ὅὉ ὅ ὂὖ  ἵ .ἵ .ἵ . ἯὍὠἻἻ 

ἱ  Ἳὁ Ἳὖὀ ὅ Ἳὖ Ὃ. ἱ  ἯὂὖἻὅ Ἵ ὑὖὂὖὑ ὠὋ (MAP) ὂ ὑ  ὅ ὂὖ 

ὝἻὕ ὝἽ Ἳὖ Ὃ; ἱὂὖ ἵ .ἵ .ἵ . ἯὍὠἻἻ Ὀὗὂὕὄ Ἳ ὅὕ Ἳ ὃὖὌὑὖ Ἳὖ Ὃ 

ὈὕὂὖὕὖὉὖ ἯὍὠἻἻὍὖ Ἧ ὅὠὀὉὖ Ἳὁ Ἳὖὀ ὅ Ἳὖ Ὃ. Ὗὅ ὅὑ ὂὂὊὈὕὄ 

Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖἻ ὅὕ ἽὖὋ  ὂὊὠὑ ὅὉ ὅ ὂὖ ὅὕ ὂ ὑ  Ὕὂὕὀ Ἳ 

ὈὕὂὖὕὖἻὍὕἻ ὝἽὉ ὅὀ ἱὉ . ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ὅὉὖ Ἵὖ ὂὊ Ἳ Ἳὖὠὀ Ἳὖ Ὃ 

ἯὂὖἻὅ Ἵ ὑὖὂὖὑ ὠὋὉὖὌὕὄ (maximum a posteriori (MAP)  ὂ ὑ  ἵ ὂ ὑὖ ὅ Ἳὖ Ὃ 

ὃὖὠὌὠὈὠὉ  ὂ ὑὂ  ὅὉ ὅ ὂ ἱὉ . ὟὃὕὖὉ Ὀὕ Ὃ Ἳ ἯὂὖἻὅ Ἵ 

ὃὖἻ ὑὖὉ ὅὉὖ ἽὖὝἽ Ὁ ὅ ὀὠὑ Ὀ  ἵ .ἵ .ἵ . ἻὕἽὖὉ ἽὊὕἽὖὕὖἻ 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ; Ὀ Ὀ Ὃὖ ἻὕἽὖὉ Ὀὕ ὅὕ  ἯὍὠἻἻ  ὅὉ ὅ ὂ 

ἱὉ . ἯὂὖἻὅ Ἵ ὃὖἻ ὑὖὉ ὟὃὕὖὉ ὅὖ ὄὠὀ ὅ  Ἳ Ἳὕὁὖ Ἳ ὅὀὕὂ 

ὂ ὑ  Ὕὅὕ ὂὈὕὄὂὕ; ἶὝὄ Ὃὕ ὂ ὑ  ἯὍὠἻἻ ὈὖἻ ὠὋὑὕὄὠὑ 

ἰ . ἵ .ἵ .ἵ .ἰ . ὂ ὑ  ὅὕὖὟἽὕὂὠὄ ὂὊ  ὅὉὖ Ἵὖ ὂὊ  ὅὉ ὅ ὂ 

ἱὉ . ὅὖ ὄὁὖ ἱὠὊ ἽὠὌ ὝὑὍὖ ὅὠὀὉὕἻ Ὀὕὂὖὕὖ ὅ ὂὖ Ὀ  ἱ ὂ ὈὕὂὖὕὖὠὉ 

ὂὈὕὄ Ὗὅ  Ὀὕὂὖὕὖ ὀ ἱὠὁ  ὀ ὂ Ἳ ἱὠὊ Ἵ  ἲ ὝἽ Ὁ Ὀὕὂὖὕὖ 

ἱὠὁ ὅὕ Ἳ Ὕὅ ὅὕ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. ἱ ὂ Ἧ ὠὋ ἱὠὊ Ἵ 

ἯὠὌὑὕὖὠἽὠὉ ὟὃὊ ὉὕἻ Ὀὕὂὖὕὖ ὅ Ἧ Ὄ  ἳ Ὅ ; ἱ  ἸὟὊ Ἵὖ Ἳ  

ἵ .ἵ .ἵ .ἰ . ὅ ὂὕ ὃὖὠὋὟὑ Ὃ ὅ Ἳ ὂὄὈὕὄ ὂ ὑ  ἵὂὖὊὕὄ.  

 Ὕὂὕὖ Ὕὂ Ἳ ὅ ὀ ὂ ὑ  ὠὋ Ὕὅὕ ὂὈὖ ὠὈὉὖ ὑὠἻ  Ὕὅὕ  

Ἳὖὠὀ Ἳὖ Ὃ ὂ ὑ  ὂὊὑὖ ἯὍὠὑ  Ὕὅὕ  ἯὠὈ . Ἰ ὉὖὉ Ἳ Ὕὂὕὀ Ἳ 

ὈὕὂὖὕὖἻὍὖ ὂ ὑ  ὂὖὉ ὑὖὕὖὂὊ ὟἻὕ Ἧ Ὄ  ὅὉὖ Ἵὖ ὂὊὑὖ ὠὁ Ὀ ὂὖ ὟἻὕ 

ἱ ὅ  Ὗὅὕ  ὂ ὑ  ὂὊ ὅὉὖ Ἵὖ ὂὊὑὖ (ὅὕ, ἻὖὠὍὝὈὕὐὖ, Ὗὅ ὅὑ, Ἧ Ὄ  

Ἰ ὉὖὉ Ἳ ὃὖὠὌὠὈ ὂὖ ὀὑ ὀ) ὅ ὂὖὉὕἻ ἱ ἻὌὕ Ἧ Ὄ  ὅὉὖ Ἵὖ ὂὊὑὕἻ (Ἧὂὕὑ 

Ἰ ὝὅὉ ὂ ὝἽ ὉὟὑ Ὁ ὂὊ)  ἱ ἻὌὕ.  ὂ ὑ  ὂὊ  Ὗὃὕ Ἳὗ Ἰ ὝὅὉ  

Ἳὖὠὀ Ἳ  ἵ ὅὂὕ ὠὂὉ Ὗὃ ὑὖ  Ἳ Ἳὕὁὖ Ἳ ὅ ὀ ὂ ὑ  ὅ ἻὠὍ 

ὅὉ ὅ ὂ ἱὉ . ὅὖ ὠὂὉ Ὗὃ ὑὖ Ἳ Ἳὕὁὖ Ἳ ὅὀὕὂ ὅ ἻὠὍ ὅὉ ὅ ὂ 

ἱὉ . 

3.6.9.ὝἽὕ Ἵὕ Ὀ  ἳ Ἵὕὖ ὈὕὂὖὕὖὉὕ Ἳ 
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 Ἰ ὉὖὉ Ἳ ὃὖὠὌ ἳ ὅ ὂὂὖ (acoustic-level representation) Ὗὅ  ἯὋὖὑὕὄὖ 

ὝἽὕ ὟἻὕ ὠὑ ὝὑὍὖ  (word sequence output) ἱὠὀὉὖ ἱ  Ὕὂὕὀ 

ἯἻὊὕὂὖ (lexicon) ἰ  (Lamel and Gauvain 2003:311-313). ὝἽὕ ὑ ὑὠὈ  (lexical 

design) ἱὊ  ἻὖὉ ὅ ὂὖἻὠὍ ὂ ὟἻὕ ὝἽ : ὝἽὕ ὝὋὕὠἻ ὝἽὕ ἻὍὖ 

ὑὠὊὉὠὋὑὖὍ Ἳ Ὗὂ  Ὀ  ἯὋὖὑὕὄὖ Ἧ ὅὠὀ Ἰ ὉὖὉ Ἳ ἯὌ ἻὠὍ 

ὅὉ ὅ ὂὖ Ἰ Ὕὑὕ ἳ Ἵὕὖ ὅὂὖὑὖ ἳ ὅ ὂ. ἯὋὖὂ ὂὖὋ ὝὑὍὖ ὅὠὀὉὕἻ 

ὝἽὕ Ἵὕ  ἳ Ὅὀ Ἳ ὅὊ ὀ Ὕὂὕὀ ὠὀὉ Ὀ  Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖἻὍὖ Ὁ  

Ἰ Ὕὑὕ ὝἽὕ ὅὂὖ ὀ Ὕὂὕὀ ὠὀὉ ἳ Ἵὕὖ ὅὖ ἳ ὂὖ ὅὕ ὀ 

Ὕὂὕὀ ὝἻὕ .   

 ἯὋὖὂ ὝἽὕ ὝὋὕὠἻ Ἰ  ὂὊ ὅ ὀ ἯὍὑὖὌὕὄ ἯἻὊὕὂὖὉὖ ὝἽὕ Ἵὕ ἳ Ὅὀ Ἳ 

ὅὊ ὠὅ Ὀὖ ὂὖὉὕ Ἳ Ὕὅ ὅὕ Ὗὂ Ὕὂ Ἳ ὅ Ἳὖ Ὃ. ἽὊὕἽὕὖὉὕἻ 

ὝἽὕ ὝὋὕὠἻὉὖ ἱ Ὄὕὂ ὝἽὕ Ἰ  ὂὄὖ ὅὖὠὐὠὉ ὑὖὀ ὂ  ὅὖὠὐὠὉ 

ὑὖὠὍὑὖ ὅὂὕ ἯὋὖὂ ὝἽὕ ὝὋὕὠἻὠὉ Ὀὂὖ ὅ ὀ Ὗὂ Ὕὂ ὅ ἻὖὉὈὕ. 

ὝἽὕ ὅ Ὁ Ὗὂ  Ἧ ὂ ὂὠὌ ὅὖ ὑὖὍ Ἳ ὅ Ὅ. Ὕὂὕὖ Ὕὂ Ἳὅ ὀ Ὕὂὕὀ Ἳ 

ἯὌ ἻὠὍ (Ὕὅ ὅὕ  Ἰ Ὁ Ἳ  Ἧ Ὄ  Ἰ  Ὗὅὕ Ὃ ἯὌ ἻὠὍ) ὅὉ ὅ ὂὖ 

ὑὖὍ Ἳ ὅ Ὅ Ἰ ὟὋὕ Ἧὂ  ὟὈὟὌὕ ἳ Ὅ ἳ Ἵὕὖ Ἳ Ἰ Ὕὑὕ ὝἽὕ ὅὂὖ ὀ 

Ὕὂὕὀ ὅ ὂ ὅ Ὅ. ἱ ὈἯὌ Ἳ ὝὂὍὖὑὕἻ ὝὈὕὐὖ ὂ ὂὖὊὈὕὄὠὑ.  

ἵ Ἳὕ ὀὕἻ Ὕὅὕ ὑὕἻ ὅὉ ὅ ὂ ὅ Ἰ  Ἳὁ / Ὀ  ἰ ἻὖὌ ὝὈὕὐὖ 45, 

ὝἾ Ὀ ὝὈὕὐὖ 49 , ὅὖὊ  ὝὈὕὐὖ 35, ὅὕὄὖ ὝὈὕὐὖ 26 ἰ . ἳ Ἵὕὖ 

Ἧ ὅὠὀ ὑ ὑ ἻὠὍ ἳ ὑὕ ὑὂὖ Ὕὅ ὅὕὌὕὄ ἯἻὊὕὂὖἻ ὂὊὈὕὄ ἳ Ἵὕὖ ἻὠὍ 

ἳ ὅ  Ὀ  ὝὑὍὖ ὅὠὀὉὕἻ Ὀὕ ὝὋὕ ἻὠὍ (allophones) ἳ ὅ ὂ ὝἽ Ὁὕ. 

ἱ ὂ ἳ ὅ ὂ Ἳ Ὕὅ ὅὕὌὕὄ Ὀὕ ὝὋὕ Ὗὅὂ ἻὍὕἻ ὑὖὂὖἻὍὕ  ὑ ὑ ὠὊ Ἳ 

ἱὉ  Ὀ  Ἧὑ Ὃὖ ὅὉ ὅὕ ὑὖ ὅὕ. ὈὖἻ ἻὖὉὈὕἻ Ἰ  ὂὊ ὅ ὀ Ἰ Ὁὄὖ 

Ὗὑ ὅ ὀ Ὀὕ ὝὋὕ Ἳ  ἱὠὀὟὉ Ὕὅ ὅὕ Ἰ  Ὕὂὕὀ Ἵὖ Ἳὕὁ ὅ ; ἵ  Ἰ  

ὂὊ ὅ ὀ Ὃὖ ὑ Ἳὖ Ὃ ἵ ὅ  ἯἻὑὉὈὕὄὂὕ. Ἰ Ὁ Ἵὕ ἳ ὅ ὂ ὠὂ 

ὅὉ ὅ ὂὖ ἵ ὂ ἳ ὂὖὉὕὄ ὂὗ Ὀὕὄ ὂὖὁὖ Ἳ ὅ ὑὂὖ ὠὌ; ὅὉὖ Ἵὖ ὂὊὑὖ 

Ἳὑὄὖ Ἳ ὅ ὀ Ὀὕ ἻὠὍ ἳ ὅ ὂ ὝἽ ὑ Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖἻὍὖὀ 

ὑὖὀ ὅ Ὅ. ἳ Ἵὕὖ ἯἻὊὕὂὖἻ Ὕὅ ὅὕ (Ἧ Ὄ  ὅ ὂὖ ἯὍὑὖὌὕὑ)  

Ὀὄὖὂ Ὁ ἽὖὉὕὌ ἳ ὑὕ Ἳ ὅ Ὗὅὕ ὂὕὄὖὉ ἻὈὕἻ ὝἽὕ ἳ Ἵὕὖ ἻὠὍ 

Ἳ ὅὂ  ἳ ὑὕ ὑὂ  ὅὌ Ἧ ὠὋἻ  ἰὉ ὅ Ὅὄ.  
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 Ὀὕ  ἳ Ἵὕὖ Ὀὕ Ἳ Ἳὑὄὖ Ἳ ὅ Ὅ  ὅὌὑὠἻ ὝἽὕ Ἳ ἳ Ὅὄ; 

ἱ ὂ Ὀὕ Ἳ ἲ Ὁὖ ὀ ἳ Ἵὕὖ Ἳ ὅ (/ȕi/ Ἧ Ὄ  ὑὕ /ȝ/) ization ἵ Ὃ 

ὅὖ Ὕὄὕ  Ἳὕὁ ὅ ὑ Ὗὅὕ  Ὀὕ ὝὋὕ Ὗὑ ὅὕ Ἳ Ἧ Ὄ. excuse, record, 

produce Ὗὅὕ Ὃ Ὗὑ ὅ ὀ ὝἽὕ ὑὠἻὅὕ ἻὠὍ (ὑὖὠὄὠὉ Ἧ Ὄ  ὝὅὉὠὊ) Ἵὕ ὂ 

Ἰ Ὕὅ  ὝἽὕ Ἳ  (homographs) (ἸὟὊ ἵ ἻὠὍ ἳὠὀὉ ἰὄὕ  Ὕὑ Ὗὑ 

ἳ Ἵὕὖ ἻὠὍ ὝἻὕ ὀ ὝἽὕ Ἳ) Ὀὕ  ἳ Ἵὕὖ Ἳ Ὗὂὠὑ. interest, company Ὗὅὕ Ὃ 

 ἯὠἽἻὠὍ ὝἻὕ ὀ ὝἽὕ Ἳ Ὕὅ ὅὕ ὠὈ ἱὊ  ἯὠἽἻὍὕἻ 

ἳ Ἵὕὖ Ἳ ὅ Ἳὖ Ὃὄ. ἵ Ἳὕ ὀὕἻ interest ἵ Ὃ ὝἽὕ Ὗὑ ὅὀ Ὗὅ ὅὑ ἻὍὕ 

Ὗὑ ὅ  ἳ Ἵὕὖ Ἳὅ Ἳὖ Ὃὄ.  Ἰ  Ὗὃ ὑὖ interest /IntrIst/ ἵ ὅ  t ὃὗ Ἳ ὅ n  

ὑ Ὕὀὕ ὉὕἻ  /InȡIs/ ἵ  Ὀ ὝὋὕ Ὗὃ ὑὖ ἱ  ἯὠἽἻὍὕἻ ὑὖ  ἳὉὖ ἱ Ὃὖ tr  

ὈὉ ἻὈὕἻ /IntrIs/ ἵ  ἳ Ἵὕὖ Ἳ ὅ Ἳὖ Ὃ.  Ὗὂὠὑ ὅὀ Ὀὕ ἻὠὍ ἳ Ὅὀ ἻὖὉ 

ἳ Ἵὕὖ ἯἻὊὕὂὖ ὀ Ὁ ἳἻ ὂ ὑὕὖὠἽὉὕ Ἳ /intrist/, /intris/, /InȡIs/ ἵ ὅὠὑἻὠὍ 

ὝἻὕ ἻὟὑ . ἽὕὖὉὕὄ ὑὕὖὠἽὉὕ Ἳ ὂ  ὉὈὕὄ Ἰ ὉὖὉ Ἳ Ἰ  

ὈὕὂὖὕὖὉὖ ὑὖὠὍ . ἻὑὄὈὕὄ ὝἽὕ Ἵὕ ὑ ὑὠὈ  Ὗὅ  ἯὋὖὂ ὂὖὋὠὄ ὟὈ ὅ .  

 ὑὖὠὊὑὕἻ Ὗὅ ὅὑὕὖ Ἧ Ὄ  ὂὍ  Ὗὅ  ὃὠὀἻ ἳ Ὅ Ὗὅ ὅὑ ἻὍὖ Ὗὅ  

ὑ ὑὖ Ἧ ὂὈὖ Ὄὕὂ ἯὠἽἻ, Ὃὖ ὅὕἻ Ἧ ὂὈὖ Ὄὕὂ ἯὠἽἻὍὖ ὑὕὖὠἽἻ ὝἻὕ ὀ 

ὃὗ ὀ ὝἽὕ ἻὍὖ, ὝὂὍὖὑ ἳ Ἵὕὖ Ἳ ὅ ὑ (Ἧ Ὄ  ἳ Ἵὕὖ ἻὕὈ ὑὖὀ ὅ ὑ) 

Ὕὅὕὑὕὄ Ὗὃ ὑὕ. ὃὗ ὀ ὝἽὕ Ἳ ἵ Ἳὕ ὀὕἻ ὃ ὋὕἻ ἯὋὖὉ ὅ ὀὕ 

Ὕὅ ὅὕ Ἧ ὑ  ὝἽὉ ὅὕ  ὝἽὕ ὃὗ Ἳ ὅ Ἳὖ Ὃ. ἱ ὑὠἻὉὖὌὕὄ 

ὂὑ ἻὠὍ ὠὋ Ἳ positioning (/pȝzȮɇȝnȬŋ/ Ἧ Ὄ (/pȝzȮɇȝnȬŋ/) Ὗὅὕ Ὃ ὃὗ ὀ ὝἽὕ Ἳ  

Ὀὕ  ἳ Ἵὕὖ ἻὠὍ ὑὕ ὃὗ Ἳ Ἧ Ὄ  Ἧ ὂὈὖ Ὄὕὂ ἯὠἽἻὍὖ ἯὠἽ ὝὈ Ἳ 

ἱὑ ὠὋ Ἧ Ὀὂὖ  ἯἻὊὕὂὖὉὖ ἳ ὅ ὂ ὅὀὟὑ. dija  ἵ  ἳ Ἵὕὖ Ἳ ὅ did 

you  Ἧ Ὄ  gonna  ἵ  ἳ Ἵὕὖ Ἳ ὅ going to  Ὗὅὕ Ὃ Ὕὅὕ ὑὕὄ ὝἽὕ 

ὟἻὕ ὠὑἻ  ὠὋ Ἳ ὅὀ ὑ ἻὠὍ ἳ ὅ ὂ ὝἽ  ὑὐὖὉὕἻ  

ὝἽὕ Ἳ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. ὈὕὋὕἻ Ἧ ὈὕὂὖὕὖὉὕὄ ἽὊὍὈὕὄ Ὗὅ  ὑὖὠὍ ἻὠὍ 

Ἰ ὉὄὖὉ ὑὖὂὖἻὠὍ ὅὉ ὅ ὂὖ ὈὕὂὖὕὖὉὕ Ἳ ὝἽ Ὁ ἱὉ . ἱ ὂ Ἰ ὉὄὖὉ 

ὑὖὂὖἻ  ὅὖ ὄὕ ὑ  ὝἻὕ ὠἻἻ ἱ ὈὕὂὖὕὖὉὕὄ Ὗὑ ὅὕ ἻὠὍ Ἳὁ Ἳὖ ἵ Ἳ 

Ἧ Ὀὂὖ Ἳ ἱὉ  Ἰ ὟἻὕ ὠὑἻὠὍ Ὀὕ ὑὂ  ἰ . ἱ ὑὖὂὖἻ ὅὉὖ ἽὖὉὖ 

Ὗὅὕ  ἯὋὖὂ  Ὗὅὕ  ὑὖ ὅὕἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. Ἰ Ὁ  ὑὖὂὖἻ ὂὑὋὕὄ 

Ἰ ὝὅὉ ὅὕ Ὀὕ ὅ ὂ ὅ ὑ ὠὋ  ἰὠἻὉὕ ὅὉὖ ἽὖὉὖ Ὗὅὕ Ἰ Ὁ  
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ὑὖὂὖἻὠὍ ὅὉ ὅ ὑ  ἽὖὋ ὂ ὈὕὂὖὕὖἻὍὖ ὑὖὠὍ . ἯὋὖὂ  Ὗὅὕ Ἧὑ ὠὋ 

ὅὉ ὅ ὑ ὂὑ ἻὍὖ ἵ ὁὖ ὠἻὠὉ ὠὋ  (Lamel and Gauvain 2003:311-

313).  

3.6.10. ὂὈὖὐὖ Ὗὅ Ἵὖ  ἳὠὊὉὕ Ἳ  

 ὟὅἽὖ  ἳὠὊ (Speech to text (STT) Ἧὂὕὑ ὟὅὠἽ ἳὠὊὉὕἻ Ὀὕ ὑ   

ἱὉ ὠἻὝὈὕὐὖ ἰ ὑὖ Ἰ  ἽὑὕὌὕὄ ὅὁὖὉὕ. ἱὠὂ ὅ Ὃὖ ὑὖὕὖὑὕἻ ὄ  

ὅὕ Ὗὂὕ. ὂὈὖὐὖ Ὗὅ Ἵὖ  ἳὠὊ ἳ ὑὕ Ἳ Ὁ ἽὖἻ ὅ Ὃὖ ἱ ὂὠὌ ὅὖ 

ὑὖὍ Ἳ ὅ Ἳὖ Ὃ. 

3.6.10.1. ὂὈὖὐὖ Ὗὅ Ἵὖ  ἳὠὊ ἳ ὑὕ Ἳ Ὁ ἽὖἻ 

 ὝὉ ὄὃὕὊὕὉὁὕ (Nayeemulla Khan and Yegnanarayana 2001.), ὟὔὈὕ ἶ. ὂὖ 

(Lakshmi A. and Hema A. Murthy. 2006), ἶ.Ἶὖ.ὊὕὈἻὖὁ  Ὀ  .ὃὕἻὊὕἾ ἰἻὖὟὉὕ 

Ὗὅ ὠἽ ἳὠὊὉὕἻ Ὀὕ ὑὂ Ἳὕὄ Ἧ ὂὍ ὠὂ ἯὠὈ Ὅὄ. ἶ.Ἶὖ.ὊὕὈἻὖ ὄ Ἰ  

ὝὅὕὖὉ ὝἽὕὝὋὕὠἻὠὉ ἳ Ὅὀ ἻὖὉ ὂὈὖ ὝὑὍὖ ὅὕ ἻὠὍ ἯὋὖὉ ὃὊ ὅὖὉ ὅὖ ὄ 

Ὀ  ὃὖὠὌ ὈὕὋὖἻὠὍ ὅὉ ὅ ὂὖ Ἰ  ὂὕὄὖὉ Ἳὖ Ὗὅ  ἯὋὖὂ ὠὋὠὉ 

ἳ ὑὕ Ἳὖὄὕ. . ὃὕἻὊὕἾ DST-TIDE- ὃὖὂὖ ἳὂὑὖ ὀ "Ὕὅ ὠὍ ὑὕὂ ὝἻὕ ὀ 

Ὗὅ ἽὕὍ Ἳ Ἳὕὄ Ὗὅ -ἳ Ὅὗ  Ὗὅ -ὝὑὍὖ  Ἳ ὅὕὖὈὕ Ὃ Ὕὂὕὀ 

ἳὂὑὖἻ ὑὖ (Speech-Input Speech-Output Communicatin Aid (SISOCA) for speakers of 

Cerebral Palasy) ἵ Ὃ ὝὈὕ Ὕὅὕ ὠὍ ἳ ὑὕ Ἳὖὄὕ. Ὗὅ Ἵὖ  ἳὠὊ ἻὕἻ Ἳὖ 

ἰ ὝὈὕ (Google AdMob) Ἰ  ὝὈ Ὕὅὕ ὠὍ ὝἻὕ Ὅ.  ἱ  Ἰ ὑὕ Ἳὖ Ὄ  

ὟὅἽ ὅ ὊὠὌ ἯὠὀὉὕὍ  Ἳ  ὂὈὖ ἳὠὊὠὉ  ὂὕὄὕἻ ὂ ὀ  ὝἽ . ἱ ὂ 

ὂ ὀ  ὝἽ ὂ ἳὠὊὠὉ Ἰ ὑ ὟἽὈὖ ἵ  ὅὉ ὅ ὂὌὕ. ἱ ὂ ὝὈ Ὕὅὕ  Google 

Chrome (ὅὂὖ 25 Ἧ Ὄ  Ἧὂ  ὟὈ ὅ ὀ) ἳὌὕὑὖὉὖ (browser) Ὀ ὟὈ ὝἽὉ ὅ . 

Ἳὖ ὅὖὟὍ ὂὈὖ ὟὅἽὖ  ἳὠὊ Ὀὕ ὋὖὠὉ ὑὐ ἻὖὋ. ἯὐἻὖ ἰ Ὂὕ  ὅὉ ὅὕ-

Ὂ  ἳ Ὅὗ ἵ ὅ  100+ ὝὈὕὐὖἻἻὕὄ ὟὅἽὖ  ἳὠὊ ὈὕὋὖὉὕ. ἯὐἻὖ 

ἰ Ὂὕ  ὅὉ ὅὕ ὠὀ ὅὉ ὅ  Ὗὅὕ, ὂ ὀ  ὝἽ ὑὠὂ ὂὑὖὊ, Ἰ ὑ ὂὈὖ 

ἳ ὅὀ ὅὌ ὝὈὕὐὖἻὍὖ ὟὅἽὌὕ Ὀ  Ἰ ὑὕὖ ἳὠὊἻὠὍ ἳ ὑὕ ἻὌὕ. ὟἻὕὉ  

ὝἻὕ  ὝὅὕὋὖὉὖὉ Ἳ ὕὖὉὖ ὂ ἻὊὕἾ ὂὈὖὐὖ Ἳὕὄ ὟὅἽὖ  ἳὠὊ ἯὠὈ ὅὖ 

ὑὍ Ἵὖ ὅ ἻὍὖ Ὅὕ (Thankarajan et al 2008 a, 2008 b). ἯἻὖὌὕ Ὀ  ὅὖὋ (Akila 
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and et al 2013, 2015) ὂὈὖὐὖ Ὗὅ Ἵὖ  ἳὠὊ ἳ ὑὕ Ἳ ὂὖ Ἳὕὄ Ὁ ἽὖἻ 

ὟὈ ὝἻὕ Ὅὄ.  

3.6.10.2. Ὗὅ ὂὊ Ἳ 

 Ὗὅ Ἵὖ  ἳὠὊὉὕ Ἳ ὂὖ Ὗὅ ὂὊ ἻὖὉὈὕὄὂὕ. ὠὈ ὕὖ Ὅ 

ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ ὠὈὉ ὃὖ ὑὄ ὂὈὖ Ὗὅ ὂὊὠὑ ἳ ὑὕ Ἳὖ Ὅ. ἱὂ  ὑὖὑὊ 

ἻὗὟὐ ὂὊ ὅ Ὅ. 

ὝὈὕὂ Ὗὅ ὅὑ Ἳ =   453 

ὝὈὕ ὂ ὈὁὖἻ          =     213:37:27 

Ὃὖ :  Ὗὅ  ὂὊὑὖ ὝὈὕ ὂ ὈὁὖἻ ὂὊὈὕὄ ὅὕὖὟἽὕὂὠὄ ὠὈὉὠὀ  Ὗὅὕ 

Ὀὕ .  

Ὗὅ ὂὊ ἯὠἽἻὍὕἻ ὅὖὕὖἻ ὅὀὟὑ . ἯὠἽἻ  Ἰ Ἳ /Ἰ Ὁ Ἳ  

ἯὠὀὉὕὍ ὅ ὂὟὑ .  ἱ ὂ ἯὠὀὉὕὍὅὅ ὂ ὅ ὀ Ὗὅ ὂὊὠὑ ὅὉὖ Ἵὖ 

Ἳ ὀὂὖ ὅὕὖὟἽὕὂὠὄ Ἳ ὀ ὂὖ ὅὉ ὅ ὂὌὕ.  

3.6.10.3.ὂὈὖ Ἳὕὄ ἯὠἽ Ἧ ὅὠὀὉὖὌὕὄ Ὕὂὕὀ ἽὖὉὕὄ Ὗὅ  ἯὋὖὑὕ (A Syllable 

Based Continuous Speech Recognizer for Tamil) 

 Ὄ Ὀὖ Ὀ  ὟὔὈ ἵ. ὂὖ ἵ Ὗὅὕὕὖ (Lakshmi A. and Hema A. Murthy. 2006) A 

Syllable based continuous speech recognizer for Tamil (ὂὈὖ Ἳὕὄ ἯὠἽ Ἧ ὅὠὀὉὖὌὕὄ 

Ὕὂὕὀ ἽὖὉὕὄ Ὗὅ  ἯὋὖὑὕ) Ὃὖ ὅὖὀ ὂ ὂ ἰ ὑὕ . Ὄ Ὀὖ Ὀ  ὟὔὈ ἵ. ὂὖ 

ἵ Ὗὅὕ  ὂὈ  Ἳ ὠὊὉὖ ἯὠὀὉὕὍ ὅὂ ὅὀὕὂ Ἰ ὝὅὉ  ὝἽ Ὁ ὅ ὀ ὅὉὖ Ἵὖ 

ὂὊ ἱ  Ὗὅὕ ἯὠἽὠὉ Ἧ ὅὠὀὉὕἻ ὝἻὕ ὀ Ὗὅ ἯὋὖὑὕὠὄ ἳ ὑὕ  Ἰ  

ὂὖὉ ὅ ὠὂ ὠὑ ἻὖὋὄ . Ἧὑ Ἳ  ὟὅὠἽ  Ὀ  Ὕὅὕ ὂ Ὅ ἳὠὊὠὉ  

Ἰ ὅὖὀ ὂ Ἳ ἯὠἽὟὅὕ Ὃ ἯὌ ἻὍὕἻ Ὃὖὀ  ἱὊ  Ὕὑ Ὗὑ  Ὃὖ  

ὑὐὖ ὠὋἻὠὍ (two different segmentation algorithms) ὠὑ ἻὖὋὄ . Ὗὅ  

ὂὊὑὖ  ὉὈὕἻ ἯὠἽὟὅὕ Ὃ ἯὌ ἻὠὍ Ὃὖὀ Ἰ   ὂὕὈὂὠὂ 

Ἧ ὅὠὀὉὕἻ ὝἻὕ ὀ ἱ  ὃὖὠὌ Ὃὖὀ ὑὐὖ ὠὋὠὉ (group delay based two level 

segmentation algorithm) ὝὈὕὐὖἻὖ Ὃὄ. Ἰ  ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ἳὠὊ Ὃὖὀ 

ὑὐὖ ὠὋ Ὗὅ ὀ Ὕὂὕὀ ὠὀὉ ἳὠὊὠὉ ὂὕὄὖὉ ἻὈὕἻ ἯὠἽ ἯὌ ἻὍὕἻ 

ἯὠὀὉὕὍ ὅ ὂ ὅὉ ὅ ὂ ὅἻὖὋ . ἯὠὀὉὕὍ ὅ ὂ ὅὀ Ὗὅ Ἵὖ  

ἵ Ἳὕ ἻὠὍ ὟἽἻὕὖ ὅὂ Ὄ  ἵ Ὄὕ ὂὄὖ ὑὈὕὄ ἯὠἽἻ  ὅ Ἳ Ἵ ὀ 
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ἯὍὠὑ  (multiple frame size (MFS)) Ὀ  ὅ Ἳ  Ἵ ὀ ὂ ὠὂ  (multiple frame rate 

(MFR)) ὅὉ ὅ ὂὖ Ὕὂὕὀ ὅ Ὃ ὅὕὁὖ ἯὠἽ ὈὕὂὖὕὖἻ (isolated style syllable models) 

ἳ ὑὕ Ἳὅ Ὅὄ. ὂὈὖ ὝὈὕὐὖὉὖ ὃὖἻ ὂ ὅ ὀ ὟἽὕὂὠὄἻ Ὗὅ ἽὋὖ ὝἽὉ ὂὖὋ 

ὠἻ ὠὋὠὉ  ὅὉ ὅ ὂὖ Ὃὖὀὅ ὀ ὅὉὖ Ἵὖ ὂὊὠὑ  ὅὉ ὅ ὂὖ ἳ ὑὕ Ἳ ὅ ὀ 

ἯὋὖὑὕ ὀ Ἰ ὅὖὀ ὂ Ἳ ἵ  Ἳὕ Ἳὖ Ὃ. ἱ ὂ ὟἽὕὂὠὄἻ Ὗὅ  ὂὊὑὖ 

ὑὕ ἻὖὉ ὃὖὠὌ Ἰ ὝὅὉὊὕ Ἳ Ἳὖὠὀ ὂὕ Ὗὅ ἯὋὖ  Ἰ ὠὋὠὉ ἳ ὑὕ  

ὝἽὌὠὑ ὠὋ Ἳ ἱὉ  ἵ  ὅὕὖ ὠὊ Ἳὖ Ὃὄ.  

 Ὕὂὕὀ ἽὖὉὕὄ Ὗὅ  ἯὋὖ  Ἰ ὠὋὠὉ ἳ ὑὕ ὑὂὖ ἱ ὠὋὉ Ἵὑὕ 

ὟὂὠὑὉὕὄ ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ Ἰ ὝὅὉ Ἳ ὅ ὀ ὅὉὖ Ἵὖ ὂὊὠὑ Ὕὅ ὑὂ Ἳὕὄ 

ὝἽὌ ἰ ; ἱ  Ὀὄὖὂ Ἵ ὂὖ Ὀ  ὟὃὊ ἵ Ὃ ἱὊ  Ἧ ὅὠὀὉὖ Ἰ  

ὑὖὠὌ Ὁ ὂ ὝἽὉ ὠὋὉὕ. Ἰ ὝὅὉ  ὝἽ Ὁ ὅὀὕὂ ὂὊὠὑ ὅὉ ὅ ὂὖ 

Ἳ Ἳὕὁὖ Ἳὅὀὕὂ ὅὉὖ Ἵὖ ὅ Ἳ Ἧ ὅὠὀὉὖ ὅὌ ἰὊὕ ἽὖἻ  

ὟὈ ὝἻὕ Ὅ ὅ Ὅὄ. ἱ ὂ ἳ ὂὖἻ Ὕὅ ὈὍὑὖ ὃ ὅἻὈὕὄ Ὗὅ  ἯὋὖὑὕ (trusted 

recognizer), ὝὅὕὖὉ ἯὍὑὖὌὕὄ Ἰ ὉὖὉ ἻὑὖὉ Ἵὕ ὂὊ (acoustic data) Ὀ  Ἰ  ὃ Ὄ 

ὝὈὕὐὖ ὈὕὂὖὕὖὠὉ  (language model) Ὕὅὕὖ ὃ ὅὖ Ὅ. ἯὠἽἻ Ἰ ὉὖὉ Ἳ 

Ἧ ὅὠὀὉὖ ὟἻ  Ἧ ὅὠὀὉὖ ὃὖὠὌὉὕὄ ἯὌ Ἳ  ἵ  ἯὋὖὉ ὅ ὑὂὕ 

Ἳὀ ὂ ὅ ὂὕ ἻὍὕἻ ἯὠἽ Ἧ ὅὠὀὉὖὌὕὄ Ὗὅ  ἯὋὖὂ Ἰ ἻὠὈ ἻὍὖ 

ἻὖὉ ὑ ἳὁὊ ὅ Ὅὄ. ἯὠἽ Ἧ ὅὠὀὉὖὌὕὄ Ὗὅ  ἯὋὖὑὕ  ὅὉὖ Ἵὖ 

ἯὍὖ Ἳ Ἳ Ἳὕὁὖ Ἳ ὅὀὕὂ ἯὂὖἻὕὖ Ἵὕ ὅ Ἳ (unsupervised incremental clustering 

techniques) Ὁ Ἵὖ Ἳ ὅ ὀὄ (Sarada, Nagarajan Hemalatha and Hema A. Murthy 2004). 

ἱ ὂ ὅ Ἳ ἯὂὖἻὕὖ Ἧ ὅὠὀὉὖ ἳ ὑὕ Ἳ ὅ ὀ Ὗὅ  ἯὋὖὑὕὠὄ 

(incrementally built recognizer) ὅὉ ὅ ὂὖ ἯὠἽ  ὝἻὕ ἻὠὍ/ὂὖὊ ἻὠὍ ὂὕὄὖὉ ἻὈὕἻ 

ἳ ὑὕ Ἳ ὅὀ Ἧ Ὀὂὖ Ἳὖ Ὃ Ὀ  ὅὖ ὄ ὝἻὕ Ἳ/ὂὖὊ Ἳ ὠἻ ὠὋὉὕἻ 

Ὄ Ὃὖ  ὝἽ Ὁ ὅ Ἳὖ Ὃὄ. ἱ ὂ Ἧ ὠὋὉὖ ὠὋὅὕ Ὗὑ ὅ ὀ Ἰ Ὗὅὕ 

Ἰ  ἯὠἽἻ Ὕὅ ὅὕ Ἰ ὋὕἻ ὝἻὕ ὂὕἻὖ ὝἻὕ ἻὠὍ Ὄ Ὃὖ ὝἽ ὑὂὖ 

Ἵὖ ἻὠὍ ἶ ὅ Ἳὖ Ὃὄ.  ὠὋὑὕὄ ὉὈὕἻ ὝἻὕ ὂὕἻ ὂὊ (clustered data) 

Ὀ  ὝἻὕ ἻὠὍ Ὄ Ὃὖ ὝἽὑὂ Ἳὕὄ Ὀὄὖὂ ἳὠὐ  ἵ ὅὄ ἱ ὂ ὅ Ἳ 

ὠὋὑὕἻ ὑὖ ὅ ὂ ἻὠὑὉὕἻ ὝἽ Ἳὖ Ὃὄ. 
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 ὂ Ὗὅὕ ἽὕὊὂὕ Ὀ  ὀὕὍὖἻ (Sarada, Nagarajan Hemalatha and Hema A. 

Murthy 2004) Ὗὅ  ὋὖὠἻ (speech signal) ὑὕ ἻὖὉ ὃὖὠὌ Ἰ ὝὅὉ Ἳ ἱ Ἳὖ Ὃὄ 

ἵ  Ἧ Ὀὕὄὖ Ἳὖ Ὃὄ. ἯὠἽ ὃὖὠὌ Ὃὖὀ ὑὐὖ ὠὋ Ἰ ὉὖὉ Ἳ ὋὖὠἻ Ὀὗ 

ὅὖὊὟὉὕἻὖ Ἳ ὅ Ἳὖ Ὃ. ἱ ὂ ἯὌ Ἳ  ὂὕὄὖὉ Ἳ ἯὠὀὉὕὍ ὅ ὂὠὌ ἳ ὑὕ Ἳ 

Ὕὅὕ ὂ ὅ Ἳὖ Ὃὄ. 

 ὠὂὉ ὝἽὉ ὅὕ (Kamashi Prasad et al 2004)  ὂὕὈὂ Ἧ ὅὠὀὉὖὌὕὄ 

Ὃὖὀ ὑὐὖ ὠὋ  ἵ ὠὌἻὠὍ ἽὕὖὉὕἻ ἯὠὀὉὕὍ Ἳὕ ὄὕ   ὉὈὕἻ, 30% 

ἯὠἽ ἵ ὠὌἻ ὂὑὋ ὅ ὀὄ. ὃὕἻὊὕἾ ὀὕὍὖἻ (Nagarajan and Hema A Murthy 

2004) ἵ ὠὌ Ἳ ὀὋὖὂ  ὑὐὖ ὠὋ ὈὕὋὖ 10% Ὗὄ Ὃ ὂὖ ὑὐὖὑ ὂὄ. ἵ ὠὌ 

Ἳ ὀὋὖὂ ὑὐὖ ὠὋἻὍὖ ὑὊ  ἵ ὠὌἻὍὖ Ὗὅ  ὋὖὠἻ ὅ ἻὍὖ Ὁ  

Ὃὖ ὅὕἻ ὠὋ  ὂὕ  ὈὕὋὖ ἯὠἽ ὑὖἻὖὂ Ἵὕ ὂ ἵ Ὃ ἳ ὠὈὉὕ .  ἽὕὊὂὕ 

Ὀ  ὀὕὍὖἻ ἱὊ  ὃὖὠὌ Ὃὖὀ ὑὐὖ ὠὋὠὉ ὝὈὕὐὖἻὖὋὄ ; ἱ  

Ὗὂὠὑ ὅ ὀὕ ἯὠἽ ἻὕὌ ὂἻὑ ἻὠὍ ἯὌ ἻὠὍ Ὀ  Ὃὖὀ  ὅὉ ὅ ἻὖὋ. 

Ἵὕ  Ὀ  ὅὖὋ ὂὈὖ Ὗὅ  ἯὋὖὑὕ ἳ ὑὕ Ἳ Ὁ Ἵὖ ὂὂὕἻ Ἧὑ ἻὍ 

Ἳ ὠὊὉὖ  ὝὂὕὖὉὑ Ἳὖ Ὃ (Charales A.P.H. and Devaraj G. 2004).  

 ἳὠὊ Ὃὖὀ ἵ ὅ  ὝὈὕὐὖὉὖ  ὝὅὋ ὅ ὀ ὝὈὕὐὖὉὖὉ ὑὖὂὖἻὠὍ 

Ἧ ὅὠὀὉὕἻ ὝἻὕ ὀ. ἵ ὂ ἯὠἽ Ἧ ὅὠὀὉὖὌὕὄ ὝὈὕὐὖὠὉ Ὕὅὕ ὑὕὄ 

ὑὖὂὖἻὠὍ ὅὉ ὅ ὂὖ ἯὠἽἻὍὕἻ ὅὖὕὖ ἻὌὕ. ἳὠὊ  ἻὠὍ  Ὗὅ  ἯὌ Ἳ  

ἽὈὈὕἻ ἽὕὖὉὕἻ ἳ ὑὕ Ἳ ἽὖὌ ὝὈὕὐὖ ἽὖὋ ὑὖὂὖἻ ὅὉ ὍὂὕἻ ἱ . ἳὠὊ 

Ὃὖὀὅ ὀ ὅὖὋ Ὃὖὀὅ ὀ ἯὠὌὑ ὑ  Ὃὖὀ ὅ ὀ ἳὠὊ  Ὕὅὕ ὂ ὅ . 

Ἰ Ὕὑὕ ὂὄὖ ὑὈὕὄ ἯὠἽὉὖ ὅ Ἳ ὝὈ ὅ ὂ Ἳ ὅὖὕὖ Ὕὂ Ἳ ὅ Ἳὖ Ὃὄ 

Ὀ  HMMἻ  Ἰ Ὕὑὕ ἯὠἽ  ὅὉὖ Ἵὖ ἯὍὖ Ἳ ὅ Ἳὖ Ὃὄ. Ἰ ὉὖὉ Ἳ ὈὕὂὖὕὖἻ 

ὅ Ἳ Ἵ ὀ ἯὍ Ἳ  (multiple frame sizes (MFS)) Ὀ  ὅ Ἳ Ἵ ὀ ὑὖἻὖὂ Ἳ 

(multiple frame rates (MFR)) ὅ  ὅὖὕὖ Ὕὂ ὂ Ἧ ὅὠὀὉὖὌὕὄ ὅ  

ὅὉ ὅ ὂὖ ἳ ὑὕ Ἳὅ Ὅὄ. ἱ  ἻὕὌ Ὗὅὕ Ἳὖ ὃὖὋὈὕὠὌ Ὀὕ ὅὕ Ἳ  

ὅὉὖ Ἵὖ ὂὊὑὖ ὠὋ  ἻὕὊὁὈὕἻὖὋ. ὂὕὄὖὉ ἻὈὕἻ ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ Ὗὅ 

ἯὋὖὑὕὄὖ ὝἽὉ ὂὖὋ (automatically annotated recognizer (AAR)) ὑὐ ἻὈὕὄ HMM 

Ἧ ὅὠὀὉὖὌὕὄ Ὕὂὕὀ ἽὖὉὕὄ Ὗὅ  ἯὋὖὑὕ ὀ (conventional HMM based continuous 

speech recognizer CCSR) Ἰ ὅὖὀ ὅ Ἳὖ Ὃ. AAR Ὗὅ  ἯὋὖὑὕ ἯὠἽ ἻὕἻ 
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Ὃὖὀ ὅ ὀ ἳὠὊὠὉ   ἵ ὠὌ ὂἻὑ ὝἻὕ ὀ Ὕὂὕὀ ἽὖὉὕὄ ὟὅὠἽ  

Ὕὂὕὀ ἽὖὉὕὄ Ὗὅ  ἯὋὖὑὕ ἻὕἻ ἯὠἽ ὈὕὂὖὕὖἻὠὍ ἳ ὑὕ Ἳ ὅὉ ὅ ἻὖὋ; 

Ἵὖ.Ἵὖ.ἵ .ἰ . ἵ ὠὌἻὠὍ ὂὕὄὖὉ ἻὈὕἻ Ἳ ὀὋὖ  ὑὕὖὠἽ ὅ ὑὂ Ὄ  

Ὕὂὕὀ ἽὖὉὕὄ ὟὅὠἽ Ἰ ὝὅὉ  ὝἽ Ἳὖ Ὃ.  

AAR Ἧ ὅὠὀὉὖὌὕὄ Ἰ ἻὠὈ  

 

 

 

 

 

Ἰ ὉὖὉ Ἳ  Ἳ  

Ὃὖὀ ὅ ὀ ἳὠὊ 

AAR ὅὉὖἽὖὉὕὍ  ἯὠἽ ὈὕὂὖὕὖἻ  ὝὑὍὖ  Ἰ ὝὅὉ  

Ὃὖὀ ὅ ὀ ὅὕὖὟἽὕὂὠὄ  ὋὖὠὈ 

 

CCSR Ἧ ὅὠὀὉὖὌὕὄ Ἰ ἻὠὈ  

   

 

 

 

 

 

ὝὂὕὀὕὖἽὖὉὕὄ ὋὖὠὈ 

Ὃὖὀ ὅ ὀ ἳὠὊ 

CCSR ὅὉὖ ἽὖὉὕὍ  ἯὠἽ ὈὕὂὖὕὖἻ  ὝὑὍὖ  Ἰ ὝὅὉ  

ἯἻὊὕὂὖ ὝὂὕὀὕὖἽὖὉὕὄ ὟἽὕὂὠὄ  ὋὖὠὈ 

                                       

3.7. Ἳ ὠὊ 

 Ἳὁὖὄὖ Ἰ ὉὄὖὉ ἵ Ὃ ὂὠὌ ὅὖ ἯὠὈ  ἱ ὑὖὉ  ἻὖὉ ὅ ὂὖἻὍὕἻ 

ὅὖὕὖ Ἳ ὅ ὂἻὑ Ἳ ὂὊ ὅ Ὅὄ. ὂ  ὅ ὂὖὉὖ Ἰ ὉὖὉ, Ἰ ὅὖὉ, 

Ἰ ὉὖὉ ἻὑὖὉ Ὃὖ  ἱὊ ὀὕ ὅ ὂὖὉὖ ἳὠὊὉὖ  Ὗὅ Ἵὕ Ὃὖ  Ὃὕ 

ὅ ὂὖὉὖ Ὗὅ Ἵὖ  ἳὠὊὉὕ Ἳ Ὃὖ  ὑὖὍ Ἳ ὂὊ ὅ Ὅὄ.  

 Ὕὂὕὀ Ἳ ὂὖ Ἰ ὉὖὉ ἰ , Ἰ ὅὖὉ ἰ , Ἰ ὉὖὉ ἻὑὖὉ ἰ  Ὃὖ ὂ 

Ὕὅὕ ὑὕὄ ὝἽ ὂὖἻ ὂὊ ὅ Ὅὄ. ὂὈὖ Ἰ Ἳ  Ἰ ὅὖὉ Ἧ ὅὠὀὉὖ 

ὅ ὂὕὉ ὅ ὑὖὍ Ἳ ὂὊ ὅ Ὅὄ.  ὂὈὖ ἳὉὖὝὊὕ Ἳ Ὀ  ὝὈ ὝὉὕ ἻὍὖ 

Ἰ ὅὖὉ Ἧ ὅὠὀὉὖὌὕὄ ὑὖὍ Ἳ Ἳ ὂὊ ὅ Ὅὄ. ὂὈὖ Ἰ ὉὖὉ ἻὑὖὉ Ὃὖ  
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ὅὌ ἰ Ἳ  ὟὈ ὝἻὕ Ὅ ὅ ὝὑὍὖὑ Ὅὄ. Ἰ  ἵ Ἳὕ ὀὕὄ ἰ  

Ἧ ὅὠὀὉὖ ὂὈὖ Ἰ Ἳ  Ἰ Ὁὖ ἻὑὖὉ Ἧ ὅὠὀὉὖ ἰὉ ὅ  ὑὖὍ Ἳ 

ὂὊ ὅ Ὅὄ. ὂὈὖ ἳὉὖὝὊὕ ἻὍὖ Ἰ ὝἽὕὋὖ ἯὠὈ  ὅ Ὃὖ ὑὖὕὖὑὕἻ 

ὑὖὍ Ἳ ὅ Ὅ. ὂὈὖ ὝὈ ὝὉὕ Ἳ Ἰ ὉὖὉ ἻὑὖὉ Ἧ ὅὠὀὉὖ ἰὉ ὅ  

ὑὖὍ Ἳ ὅ Ὅὄ. ὂὈὖ ἳὉὖὝὊὕ Ἳ, ὝὈ ὝὉὕ Ἳ ἱὑ Ὃὖ ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ Ἳ/ 

Ἰ ὑ ὁὠὄ  ὅὀ Ἳ ὂὊ ὅ Ὅὄ. ὃὖὋὈὕὠὌ ὃὖὐ ὅὀ ἻὠὍ/Ἰ ὑ ὁὠὄ  

ὅὀ ἻὠὍ Ἰ ἻὍὖ  ὅὌ ὅὕὖὈὕὁ Ἳ  Ἧ ὅὠὀὉὖ  ὂὊ ἱὉ ἵ Ὃὕ  ὅ Ἳ ἻὍὖ  

ἵ ὁὖ ὠἻ Ἳ ὂὖ ἵ Ἳὕ ὀἻ Ἰ  ἽὖὌ Ἰ ὑ ὁὠὄ  ὅὀ ἻὟὍ ἱ  ὂὊ ὅ Ὅὄ. 

 ἱὊ ὀὕὑ  ὅ ὂὖ ἳὠὊὠὉ  Ὗὅ ἽὕἻ Ὀὕ  ὝἽὉ ὅὕ Ὃὖ ὂὂὕ . 

Ὕὂὕὀ Ἳ ὂὖ  ἳὠὊὉὖ  Ὗὅ Ἵὕ Ἳ ἯὋὖ Ἳ ὝἽὉ ὅἻὖ Ὃ. Ἧ ὂὂὕἻ 

ὟὅὝἽὕἻὍὖ Ἰ ὝὅὉ , Ἰ Ὁ  ὑὖὂὖἻ ὃὖὠὌ ὈὕὋὖἻ, ἳὠὊὉὖ  

Ὗὅ Ὗὑ ἳὠὊὠὉ Ἰ Ὁ Ἳ  Ὕὅὕ ὂ, ἳὠὊὉὖ  Ὗὅ Ἵὖ Ὀὗ  

ἵ ὅὄ ὅ Ὃὖ ὑὖὍ Ἳ ὅ Ὅὄ. ὟὈ  Ὗὅ  ὠὁ ὅὕ Ἳ ὂὖ ὑὊὌὕ, Ὗὅ  

ὠὁ ὅὕἻ Ἧ ὠὋἻ , ἳὠὊ-Ὗὅ  Ἰ ὠὋἻὍὖ ὅὉ ὅὕ Ἳ ἱὠὑ 

ὅ Ὃὖ ὑὖὕὖὑὕἻ ὑὖὍ Ἳ ὅ Ὅὄ. ἱὂ  ὅὖ ὄ ὂὈὖὐὖ  ὟὈ ὝἻὕ Ὅ ὅ ὀ 

ἳὠὊὉὖ  Ὗὅ Ἵὕ Ἳ Ὁ ἽὖἻ  Ὃὖ  ὑὖὍ Ἳ  ὂὊ ὅ Ὅ . 

 Ὃὕὑ ὅ ὂὖ Ὗὅ Ἵὖ  ἳὠὊὉὕ Ἳ Ἧὂὕὑ Ὗὅ  ὕὖὂ Ὃὖ ὂὂὕ. 

Ὗὅ ὠἽ ἳὠὊὉὕἻ Ὀὕ  ὝἽὉ ὅὕ Ἳὕὄ ὟἻὕ ὅὕ Ἳ Ὀ  ὝἻὕ ὠἻἻ Ὃὖ  

ὂ  ὑὖὍ Ἳ ὅ Ὅὄ. ὅὖ ὄ ὂὈὖὐὖ Ὗὅ Ἵὖ  ἳὠὊὉὕ Ἳ ὂὖ 

ὟὈ ὝἻὕ Ὅ ὅ ὑ Ἳὖ Ὃ ἰ Ἳ  Ὃὖ  ὑὖὍ Ἳ ὂὊ ὅ Ὅὄ.  
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ἱὉ  4 

ἻὁὖὄὖἽὕ ἳ ὅὄὖὉ 

4.1. ἯὋὖ Ἳ 

 ὝἽὕ ἻὠὍ  ἻὁὖὉὕ  ὅ  Ἧὂ  Ὕὅὕ ὂ  ἻὠὍ (ἳ ὅ ἻὠὍ) 

ἰ ὑ  Ἧ ὂὠἻὉ Ὕὅὕ ὂ  Ἵὖ  ἻὠὍ ὝἻὕ  ὝἽὕ ἻὠὍ ἰ ὑ  Ἳὁὖὄὖ 

ἳ ὅὄὖὉ  ἰ ὑὕ . ὂὌὕὑ  ἳ ὅὄὖὉ  ὅ ὅὕ  (morphological analysis) ἵ  

ἱὊ ὀὕὑ  ἳ ὅὄὖὉ  ἰ Ἳ  (morphological generation) ἵ  ἯὋὖὉ ὅ . ὝἽὕ ἻὠὍ 

ἵ Ὄὕ  ἯἻὊὕὂὖ  ὂ  Ἧὂ  Ὕὅὕ ἻὠὍ  ὂ ὑ  ἽὕὂὖὉὈὕὄὂ Ὄ Ὀ Ὀ Ὃὖ 

Ἵὖ ἻὈὕὄὂ Ὄ. ἰ ἻὖὌ Ὗὅὕ Ὃ ἵὍὖὉ ἳ ὅὄὖὉ ἯὠὈ  ὝἻὕ ὀ ὝὈὕὐὖἻ  ἱ  

Ἰ ὟὑὠὍ Ἵὕ ὂὖὉ ὅὀὌὕ; ἰὄὕ  ὂὈὖ Ὗὅὕ Ὃ ἻὌὠὑ ὂ ὠὈὉὕὄ ἳ ὅὄὖὉ 

ἯὠὈ  ὝἻὕ ὀ ὝὈὕὐὖἻ  ἱ  Ἵὕ ὂὖὉὈ Ὄ. ὅὖ ὑ  ὝἽὉ ὅὕ Ἳ  ἻὁὖἽὕ 

ἳ ὅὄὖὉ ὅ ὅὕ ἳ ὅὄὖὉ ἳ ὑὕ Ἳ  ἻὖὉὈὕὄὂὕ: 

¶ ἱὉ ὠἻὝὈὕὐὖ ὅὉ ὅὕ Ἳ (natural languge applications) 

 ὅ ὅὕ  (parsing) 

 ἳὠὊ/ὅ ὑ  ἰ Ἳ  (text generation) 

 ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ (translation) 

 ἯἻὊὕὂὖ ἳ ὑὕ Ἳ (dictionary/lexicon making) 

 ὝἽὕ Ὄὄὕ Ἳ (lemmatization) 

 ἳ ὅὄὖὉ ἰ  (morphological analysis) 

 ἳ ὅὄὖὉ ἰ Ἳ  (morphological] generation) 

 Ἧ  ἳ ὅ  Ἧ Ὄ  Ὗὑ  ἳ ὅ ἻὠὍ ἰ ὂ  (stemming) 

¶ Ὗὅ  ὅὉ ὅὕ Ἳ 

 ἳὠὊὉὖ  Ὗὅ  Ἰ ἻὠὈ Ἳ 

 Ὗὅ  ἯὋὖὂ 

¶ ὝἽὕ ἰ  ὅὉ ὅὕ Ἳ 

 ἵ ὅὖὠὐ ὂὖ ὂὖ 

 ἳὠὊ ἳ Ὅὗ 

¶ ἰὑὁ  Ὀὗ  
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4.2. ἳ ὅὄὖὉ ἯὋὖ Ἳ  

 Ἰ  ὝὈὕὐὖὉὖ ἳ ὅ ἻὠὍ Ἳ  ὅὖ  Ἧὑ Ὃὖ ὅ ὉὠὌ ἳ ὑὕ ὑ  

ἳ ἻὠὍ ἳ ὅ ἻὍὖ Ἳὗ Ὀὕ ἻὍὕἻ ἯὠὀὉὕὍ Ἳ  ὅ Ὁ ὑ  

ἳ ὅὄὖὉ  Ὗὃὕ ἻὈὕ. ὝὈὕὐὖ ἯὠὈ ὅὖ ἱὊ ὀὕὑ Ὀ ὀὈὕἻ ὑ ὑ  ἳ ὅὄὖὉ 

ἰ . ὝἽὕ ἻὍὖ ἯἻ ἯὠὈ ὠὅ ὅ Ὃὖ ὑ  ἳ ὅὄὖὉὌὕ. ἳ ὅὄὖὉ  ἰ Ἷ  

ὝἽὕ ὑ ἻὠὍ Ἧὑ Ὃὖ ἰ Ἳ ἻὍὕἻ (ἳ ὅ ἻὍὕἻ) ὅὖὕὖ Ἧὠὑ 

Ἰ Ὕὑὕ Ὃὖ ἯὠὈ Ὕὅὕ ὠἻ Ὃ Ὁ ὑ. ὝἽὕ ὑὠἻ ὅὕ  ἶ ὅ 

ἳ ὅ ἻὍὖ ἱὠὁ  ὠὋἻ  ὑ ὠἻ ὠὋἻ  Ὗὑ ὅ . Ἰ ὑὊ Ὗὅ  

Ἰ Ὁ ἻὍὖ Ἧ ἻὕἻ Ὀ ὟὈ ἯὠὈ Ὀὕὄὕ Ἧὑ  Ὗὅ ὑ  Ἧ Ὗὅ Ἵὖὠὄ Ὀ Ὃὑ Ἳ 

ὟἻ ὅ  ὟὑὠὌὉὕ . Ὗὅ ὑὂὕ ὟἻ ὅὂὕ Ἳ ὅὕὖὈὕ Ὃ 

ὃὖἻ ὑὂὄὕὟὌὟὉ Ὗὅ Ἵὖὠὄ ἰὊὕ ὑ ὟὂὠὑὉὕἻὖ Ὃ. Ἳ ἻὠὍ ὅὕὖὈὕὋ ἻὖὋ 

ἵ Ὃὕ, Ἧὂ  ἻὕὊὁ ἳ ὅὄὠὈ  ἰ . Ὗὑ ὑὠἻὉὖ ὝἽὕ ὄὕ ἳ ὅ ἻὟὍ 

Ὕὅὕ ὠὍ ὝὑὍὖ ὅ Ἳὖ Ὃὄ. Ὕὅὕ  Ἰ Ὁ  ὟὃὊ  Ὕὂὕὀ ὅὖ ὠὌ. Ἱ  

Ἰ Ὁ  ὂὄὖ Ὗὂὕ Ὗὑ  Ἰ Ὁ ἻὟὍὕ ὟἽ Ὗὂὕ Ἱ  Ἰ Ὁ  ἰἻὖ Ὃ. ἱ ὂ 

Ἰ Ὁ ὠὋὟὉ ἳ ὅ  ἵ Ἳὖ ὟὋὕ. ἱ  Ὕὅὕ ὠὀὉ. Ἵὕ ὋὕἻ ὂὈὖὐὖ ἰ  

ἵ  Ἰ Ὁ  Ὕὅὕ  ἱ ὠὌ. Ἧ Ὗὑ ὂὄὖ  Ἰ  ἳ ὅὄὕ (ἹὝὊ  Ἰ  

ὝὈὕὐὖὉὕ) ὑ Ὗὅὕ ἱὌ ἻὖὉ ὂὖ ὅ  ἵ ὅὠὂ Ὃὖ Ἳὖ Ὃ. ἱ ὑὕὟὋ ἰ  ἵ ὅ  

 ἵ ὅ  ὟἽ  ἰ  ἵ  ἳ ὅὄὕἻ ὑ Ὗὅὕ ὂὕ ἰ  ὂ ὠὈ ὠὀὉὑ 

ἵ  Ὕὅὕ  Ὗὂὕ Ἳὖ Ὃ. ἱ ὑὕ  Ὕὅὕ  ὂ Ἳὖ Ὃ ὈὖἻ ἽὖὋὖὉ Ἰ Ὁ ὟὋ 

ἳ ὅ  ἵὄ ὅ Ἳὖ Ὃ. ἱ  ὈὖἻ ἽὖὋὖὉ ἵ ὅ  ὟὈ  ὅὖὕὖ ἻὑὖὉὌὕὂ ἵ  Ἳ ὂὖ 

ὑὐ Ἳ ὅ Ἳὖ Ὃ. ὃὕ Ἳ ἵ  ὝἽὕ ὠὌ ὃὕ + Ἳ  ἵ  ὅὖὕὖ Ὕὅὕ  

ὝἻὕ ὍὌὕ. ἰὄὕ  ὃὕ ἵ ὅὠὂὟὉὕ Ἳ  ἵ ὅὠὂὟὉὕ ὟὈ  ὅὕὖ  Ὕὅὕ  

ὝἻὕ ὍὑὖὉὌὕ. ἵὄὟὑ ὃὕ, Ἳ  ἰἻὖὉ ἱὊ  ἳ ὅ ἻὍὕ .  

 ὟὈὟὌ ὋὖὉ ἵ Ἳὕ Ὗὀ ἳ ὅὄὖὉ  Ὀ ὝὋὕ ὅὉ ὅὕ ὠὀ 

ὑὖὍ Ἳὖ Ὃ. ὃὕ ἵ ὅ  Ἰ  ὑὖὌ ἻὖὠὄὉ Ὃὖ Ἳὖ Ὃ. Ἳ  ἵ ὅ  ὅ ὠὈὠὉ 

Ὃὖ Ἳὖ Ὃ. Ἧὂὕὑ Ἳ  ἵ Ὃ ὝἽὕ  ὝἽὕὝὅὕ  (lexical meaning) ἱ ὠὌ, 

ἱὌ Ἳὁ  Ὕὅὕ ὂὕ (grammatical meaning) ἱ Ἳὖ Ὃ. Ὗὑ ὑὠἻὉὖ ὝἽὕ ὄὕ 

ἳ ὅ Ἳ ὂὕ  ἱὌ Ἳὁ ἳὋ ἻὠὍ  ὝὑὍὖ ὅ Ἳὖ Ὃὄ. ἱ ὑὕ  Ἰ  Ὃ  

Ἰ ὉὄὖὉ  Ὕὅὕ ὠὈὉὖὉ  ὅὕὌὈὕἻ Ὀ Ὃ Ἰ ὉὄὖὉ  
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ἱὌ Ἳὁ ὂὖ  ὅὕὌὈὕἻ ἳ ὅὄὖὉ ἯὠὈἻὖ Ὃ. ὝἽὕ ἻὍὖ ἯἻ ἯὠὈ ὠὅ 

ὅ Ὃὖ ὑ  ἳ ὅὄὖὉὌὕ. ἳ ὅὄὖὉ ἰ Ἷ  ὝἽὕ ὑ ἻὠὍ Ἧὑ Ὃὖ ἰ Ἳ  

ἻὍὕἻ ὅὖὕὖ Ἧὠὑ Ἰ Ὕὑὕ Ὃὖ ὑ ὠἻ ὠὋὠὉ Ὃ Ὁ ὑ. 

 ὂὖὕὖ ἰ Ἳ  (Inflection and derivation) 

 ὝἽὕ ὂὖὕὖ (Inflection)  

 Ἱ  Ἧ  ὝἽὕ ὅ Ὗὑ ἳ ὅὄὖὉ ἯὠὈ ἻὍὖ ἱὀ  Ὕὅ  ἯὂὟὄὕ ὅ Ὗὑ 

ἳ ὅ Ἳ ὟἽ  ὑ  ὃὖὠὌὉὖ Ἧὂ  Ὄ  ὝὅὋ ὅ ὀ ἱ ὂὖ ὑ ὑὈὕὄ Ἧ  ἵ ὂ 

ὑὠἻ Ἧ  ὝἽὕ  ὝὅὋ ὅ ὀὟὂὕ Ἧ ὑ  ὝἽὕ Ἵὕ Ὅ ἱὌ Ἳὁ  Ὕὅ  

ὅὖὕὖὠὑ Ἵὕ Ὗὂ ἵ ὂὑὖὂ Ὀὕ Ὃ  ὝὅὋὕὈ ἯὠὈ . ὅὖ ὑ  ἵ Ἳὕ  ὅ  

ἵ ὅ  ὑὖὠὄὉὕἻ ὝἽὉ ὅ ὑὂὕ Ἧὂ ὀ  ὑὖὠὄ ὕὖὉ ὅὖ Ὕὄὕ Ἳ 

ὟἽ Ἳ ὅ. Ἧ ὂὠἻὉ Ἰ Ἳ ὂὖὕὖ Ἰ Ἳ ἵὄ ὅ ; ἱ ὝἽὕ Ὄὕ Ἳ ὝἽὕ 

ὂὖὕὖ Ἧ Ὄ  ὂὖὕὖ ἵὄ Ὃ ὅ : ὅ , ὅ  +  + ἳ > ὅ , ὅ  +  +Ἧ > ὅ ὂ, ὅ  

+  +ἰ+Ὀ  > ὅ ἻὕὈ, ὅ + +ἰ  > ὅ ὂὕ. 

ὝἽὕ Ὄὕ Ἳ (Derivation) 

 ὝἽὕ ἻὠὍ ὂὖὂὕἻ ἳ ὑὕ ὂὠὌ ὂὕ  ἰ Ἳ  ἵ ἻὖὟὋὕ. Ἱ  Ἧ  ὝἽὕ ἽὖὌ 

ἳ ὅὄὖὉ ἯὠὈ ἻὍὖ ἱὀ  Ὕὅ  ἯὂὟὄὕ ἽὖὌ ἳ ὅ Ἳ  ὟἽ  ὑ  ὃὖὠὌὉὖ 

ὝὅὋ ὅ  ἱ ὂὖ ὑ ὑὈὕὄ, Ἧ  ἵ ὂ ὑὠἻ Ἧ  ὝἽὕ  ὝὅὋ ὅ ὀὟὂὕ 

Ἧὂὖ  Ὀὕ ὅ  Ὗὑ  ἱὌ Ἳὁ  Ὕὅ  ὅὖὕὖὠὑ Ἵὕ ὂὂὕἻ ἯὠὈ . ἱ ὂὠἻὉ 

ἯὠὈ ὅὖ  Ὀὕ Ὃ Ἳὕὁ ὅ ἻὖὋ. Ἧὂὕὑ Ἧ  ὝἽὕ Ἱ  ἱὌ Ἳὁ  ὅὖὕὖὠὑ 

Ἵὕ ὂὕἻ ὝὅὋ ὅ  ἳ ὅὄὖὉ ἯὠὈ ὅὕὄ Ὀ ὝὋὕ ὑὠἻ ἱὌ Ἳὁ  ὅὖὕὖὠὑ 

Ἵὕ ὂὂὕἻ ἯὠὈἻὖὋ. ἵ Ἳὕ ὀὕἻ, ὂὈὖὐὖ, ὑὖὠὄ + ὝὅὉὊὕ Ἳ Ἰ  > ὝὅὉ ἵὄ 

ἰ Ἳ  Ὕὅ : ὅὕ + ὠὑ > ὅὕ ὠὑ, ὑὕ  + ὠἻ > ὑὕ ὠἻ, ὅ  +  > ὅ . ἵὄὟὑ 

ὠὑ, ὠἻ,  ἵ ὅὄ ὝἽὕ Ὄὕ Ἳ/ἰ Ἳ Ἰ Ἳ ἵὄ ὅ . ἱ ὝἽὉ ὅὕ ὝἽὕ Ὄὕ Ἳ 

ἵὄ ὅ .  

ἳ ὅὄὖὉ  ἻὖὠὍἻ (branches of morphology) 

 ἳ ὅὄὖὉὠὌ ὝἽὕ ὂὖὕὖ ἳ ὅὄὖὉ, ὝἽὕ Ὄὕ Ἳ (ὝἽὕ ὑὐὖ ἳ ὅὄὖὉ) ἵ  

ἱ  ἻὖὠὍὉὖὉἻὍὕἻ ὅ ἻὌὕ. ὝἽὕ ὂὖὕὖ ἳ ὅὄὖὉ ὝἽὕ Ὄ ἻὍὖ (lexemes) 

ὅὌὑ ὑ ἻὠὍ ὅ Ὃὖ Ἳὖ Ὃ. ἰὄὕ  ὝἽὕ Ὄὕ Ἳ ὂ Ὅ Ἧ Ὁὖ  ὂὖὉ 

ὝἽὕ ἻὠὍ ἰ ὑ  ὅ Ὃὖ Ἳὖ Ὃ. ὝἽὕ Ὄὕ Ἳ ὠὂ ἰ Ἳ ὅὕ (derivation) ἵ  
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ὀὕ Ἳ (compounding) ἵ  ὑὠἻ ὅ ὂὌὕ. ἰ Ἳ ὅὕ Ἰ ὀὕ Ἳ ὂὕ ὂὖὉ 

ὝἽὕ Ὄ ἻὠὍ ἳ ὑὕ ὑὠὂ ὅ Ὃὖ Ἳὖ Ὃ. ὀὕ Ἳ ἱὊ  Ἧ Ὄ  

ἱὊ  ὟὈ ὅ ὀ ὂ ὂὖ ὑὕ ὂ ὅ ὂὖἻ ὟἽ  ὂὖὉ ὝἽὕ Ὄ ἻὠὍ ἳ ὑὕ ὑ 

ὅ Ὃὖ Ἳὖ Ὃ. ἰ Ἳ ὅὕ ὠὀ ὑ  ὈὕὋὕ ἰ Ἳ ὅὕ, ὑ  Ὀὕ  ἰ Ἳ ὅὕ ἵὄ 

ἱ  ὑ ἻὍὕἻ ὅὖὕὖ ἻὌὕ. Ἧ Ὁὖ  ἯὟὂ ὑ ὠὅ Ἵὕ ὂ ὝἽὕ Ὄ ἻὠὍ 

ἰ ὑ  ὑ  Ὀὕ Ὃὕἰ Ἳ ὅὕὀὕ (ἵ.Ἳὕ. ὟὑὠὌ + ἰ  > ὟὑὠὌὉὕ); Ἧ Ὁὖ  

Ὗὑ ὅ ὀ ὝἽὕ ὑ ὠὅ Ἵὕ ὂ ὝἽὕ Ὄ ἻὠὍ ἰ ὑ  ὑ  Ὀὕ  

ἰ Ἳ ὅὕὀὕ (Ἧ  + ἰἻ> Ἧ ὅὕἻ, ὑὕ+ὠἻ> ὑὕ ὠἻ). ὀὕ Ἳ ὠὂ 

ἰ Ἳ ὅ ὀ ἻὍὖ ὑ ὑ ὑ  Ἧ ὅὠὀὉὖ  ὝὅὉ, ὑὖὠὄ ἵὄ  

ὅὖὕὖ ἻὌὕ. ἰ Ἳ ὅὕ ἻὠὍ Ὕὅὕ ὠὈὉὖὉ Ἧ ὅὠὀὉὖ ἳ ὑ ὀ  (ἵ.Ἳὕ. 

Ὀὕὅὐ , ὈὕὈὊ), ὝὑὍὖὑ ὀ  (ἵ.Ἳὕ. Ἳὕ ὃὠὀ), ὟὃὕὖὠὉ , ἳ ὠὈ 

ὝὂὕὠἻ  ἵὄ  ὅὖὕὖ ἻὌὕ (ἵ.Ἳὕ. ὝἽ  ὝἻὕ Ἳ). ἻὗὟὐ ὂ Ὅ ὅὀ  ἳ ὅὄὖὉ  

Ἧ ὅὠὀὉὕὄ ὅὕ ὅὕ ἻὠὍ Ἳὕ .  
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ὂὖὕὖ 

(ὂὄὖὝἽὕ Ὄ ἻὍὖ ὂ  

ὅὌ ὑ Ἳ  ὝὅὋ  ὅ ὠὂ  

ἻὖὋ ) 

ἰ Ἳ  

( ὂὖὉ ὝἽὕ Ὄ ἻὍὖ  

ἳ ὑὕἻ ὠὂ ὅ Ὃὖ ἻὖὋ ) 

ὑ ὈὕὋὕ  

ἰ Ἳ ὅὕ  

ὑ Ὀὕ  

 ἰ Ἳ ὅὕ  

  

ὝὅὉὊὕἻ  

 

ὑὖὠὄὉὕἻ  

 

ὝὅὉὊὠὀὉὕἻ  

 

ὑὖὠὄὉὠὀὉὕἻ  

ἰ Ἳ ὅὕ  ὀὕἻ  

ἳ ὅὄὖὉ  

ἳ , ἳ ὅ , Ὀὕ ὅ (Morph, morpheme, and allomorph  

 Ἰ Ἳ  ὂὄὖ  ὃὖ ὟὋὕ ὅὌ ὟἽ  ὃὖ ὟὋὕ ὝἽὕ Ὕὅὕ ὠὍὟὉὕ Ἧ Ὄ  

ἱὌ Ἳὁ Ὕὅὕ ὠὍὟὉὕ ὂ ὈὕὉὖ Ἧὂὠὄ ἳ ὅ  ἵὄὌὕ. ἳ ὅ  ἵ ὅ  ὝὈὕὐὖὉὖ 

Ἳὕὁ ὅ  Ἰ  Ὕὅὕ  ὂ  ἽὖὋὖὉ ἯὌ  ἰ . ὝἽὕ ἵ ὅ  Ἰ  ἳ ὅὠὄὟὉὕ Ἧ Ὄ  

Ἰ  ὟὈ ὅ ὀ ἳ ὅ ἻὠὍὟὉὕ ὝἻὕ . ἳ ὅὄὖὉ  Ἧ ὅὠὀ  

ἳ ὅ  ἰ . Ἰ  ὠὋ Ἧ Ὄ  ὝἽὕ ὠὌ Ὕὅὕ  ὂ  ἯὌ ἻὍὕἻ ὅὖὕὖ ὅ 

ἳ ὅὄὖὉ ἰ ὑὕ . ἱ ὑὌὠἻ ὟὈ  ὅὖὕὖ Ἳ ἱὉὌὕ. ἱ ὂὠἻὉ ὟὈ  ὅὖὕὖ Ἳ 

ἱὉὌὕὂ Ὕὅὕ ὠὈ ὂ  ἯὌ ἻὠὍ ἳ ὅ Ἳ ἵ  Ἧὠὐ ἻὌὕ. ἵ ὑὕ 
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Ἰ Ὁ Ἳ  Ὀὕ ὝὋὕ Ἳ ἳ ὍὄὟὑὕ Ἧ  ὟὅὕὌὟὑ ἳ ὅ  Ὀὕ Ἳ 

ἳ Ὅὄ. ἵ Ἳὕ ὀὕἻ ὅὖ ὑ  ὝἽὕ ἻὠὍ ἵ ὝἻὕ ὀὕ ὈὊ, ὈὊ-Ἳ . ὈὊ 

ἵ ὅ  ὈὊ  ἵ ὅ  ὈὊ ἵ Ὃ ἳ ὅὄὖ Ὀὕ Ἳ ἵὄὌὕ. Ἰ  ὝἽὕ ὠὌ 

Ὕὅὕ ὠὈ ὂ  ἻὍὕἻ ὅὖὕὖ ὠἻὉὖ Ἧὑ ὠὋ ἳ Ἳ ἵ ὂὕ Ἧὠὐ Ἳ 

Ὗὑ . ἱ Ἳ Ἧὑ Ὃὖ ὝἽὉ ὅὕ Ὀ  ὑ ὠἻ ὠὋ Ἧ ὅὠὀὉὖ 

ἳ ὅ ἻὍὕἻ Ὀ ὅ .  

ἳ ὅὄὖὉ ἰ  (Morphological Analysis)  

 Ἰ  ὝὈὕὐὖὉὖ ἳ ἻὠὍ  ἳ ὅ ἻὠὍ  ἳ Ὅὀ ἻὖὉ  ὅ ὂὖ ἳ ὅὄὖὉ 

ἵὄ ὅ .  Ἰ  ἳὠὊὉὖ ὠἻὉὕὍ ὅ Ὅ ὝὈὕὐὖὉὖ ἳ ὅ Ἳ, ἳ Ἳ, Ὀὕ Ἳ 

ἰἻὖὉὑ ὠὋ ἰ  ὝἽ ὂ ἳ ὅὄὖὉ ἰ  ἵὄ ὅ .  

ἳ ὅὄὖὉ Ὀὕ Ὃ (Morphological Change)  

 ἻὕὌ Ὗὅὕ Ἳὖ Ἰ  ὝὈὕὐὖὉὖ Ὗὂὕ  Ὀὕ Ὃ ἳ ὅὄὖὉ ὈὕὋ  ἵὄ ὅ . 

ἵ Ἳὕ ὀὕἻ ὅὐ ὂὈὖὐὖ ὑὐ Ἳὖ ἱ ὂ ὂ ὠὈ ὑὖὠὄ  ὑὖ ὂὖἻὍὕὄ -ἵ , -Ἧ , 

Ἧ  Ὗὅὕ Ὃὠὑ ὂ ἻὕὌ ὂὈὖὐὖ ἱ ὌὕὈ ἱ ὅὠὂ ὋὌὕ.  

ἳ ὅὄὖὉ Ἳ ὅὕ (Morphological Condition) 

  ἳ ἻὍὕ ὑὖὂὖ Ἳ ὅ Ἳ ὅὕ ἳ ὅὄὖὉ  Ἳ ὀ ὅὕ ἵὄ ὅ . 

ἵ Ἳ ὀὕἻ ὂὈὖ ὝὈὕὐὖὉὖ Ἰ  ἵ Ὃ Ἧὠὀ ὝὈ ὝὉ ὂὖ Ὕὂὕὀ  ὝἽὕ ὀ  

(Ἰ  Ὕὅ ), Ἱ  ἵ Ὃ Ἧὠὀ ἳὉὖὝὊ ὂὖ Ὕὂὕὀ  ὝἽὕ ὀ  (Ἱ  ἯὠἽ) ὑ ὂ  

ὑὖ ὂὖἻὍὖ Ἧ  ὑὖ ὂὖ ὄ  ὑ  -Ἧ  - ἽὕὕὖὠὉὠὉ Ὃὖ . ἵ Ἳὕ ὀὕἻ 

ὝἽ ὂὄ.  

ἳ ὅὄὖὉ ὑὠἻ ὅὕ   (Morphological Cateory)  

 ἱὌ Ἳὁ Ἳ  ὝἻὕ ὀ ἳ ὅ ἻὠὍ ὑὠἻ ὑὠἻὉὕἻ ὅὖὕὖ ὂὠὌ ὂὕ  

ὑὠἻ ὅὕ ἵὄὌὕ. ἳ ὅὄὖὉ ὑὠἻ ὅὕ   ἵ ὅ  ὝἽὕ Ὕὅὕ Ἧ Ὃ, 

ἱὌ Ἳὁ  Ὕὅὕ  ὝἻὕ ὀ ἳ ὅ Ἳ ἵὄ ὅ . ἵ Ἳὕ ὀὕἻ ὂὈὖ ὝὈὕὐὖὉὖ 

ὅ ὠὈ ὑὖ ὂὖ -Ἳ . Ὗὑ ὠὈ ἳ Ἳ -ἷ-,  Ὗὅ ὋὠὑἻὠὍ ὋὌὕ.  

ἳ ὅὄὖὉ ὅὕ ὅὕ (Morphological Classification)  

  ὅὕ ὅὕ ἵ ὅ  Ὗὑ ὅὕ Ὕὂὕὖ ὑὠἻὉὖ ὅὖὕὖ ὅὖὕὖ ἰ . ἳ ὅὄὖὉ 

ὅὕ ὅὕ ἵ ὅ  ὝἽὕ ἻὠὍ Ἧὠὑ ἶ  ὑὊ Ὁ ὑὖ ὂὖἻὍὖ Ἧ ὅὠὀὉὖ 

Ὗὑ ὅ ὂὖ Ἳὕ  ὅὕ ὅ ὑ ἵ  Ὕὅὕ ὅ.  
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Ἧ ὝἽὕ (stem)  

 Ἧ ὝἽὕ ἵ ὅὂ  ἰ ἻὖὌ ὃὖἻὊ stem ἰ .  Ἧ ὝἽὕ Ὗὑ ὝἽὕ ὌὕἻ 

(ἵ.Ἳὕ. ὂὈὖὐὖ ὑὖὄὉ ἻὍὕὄ ὅ , ὑὕ ἵ ὅὄ) ἱ ἻὌὕ Ὗὑ ὝἽὕ  Ὗὑ  ἳ ὅ  

ὟἽ ὂ Ἰ ὋὕἻ  ἱ ἻὌὕ (ὂὈὖὐὖ ὑὖὠὄὉ ἻὍὕὄ ἵ.Ἳὕ. ὅ ὅὖ, ὑ ὑὖ ἵ ὅὄ). 

 ἳ ὅ ἻὍὖ ὑὠἻἻ (types of morpheme) 

  ὈὊ ἳ ὅὄὖὉὖ ἳ ὅ ἻὠὍ Ἧὑ Ὃὖ ἱὠὁ  ὠὋὉὖ Ἧ ὅὠὀὉὖ 

ὟἽ ὠἻ ἳ ὅ Ἳ (additive morphme), ὠὋ  ἳ ὅ Ἳ  (substrative morpheme), ὅὂὖ 

ἳ ὅ Ἳ (replacive morpheme) ἵὄ  ὑὠἻἻὍὕἻ ὅὖὕὖ. ἱὠὑ ὠὋὟὉ ὂ , 

ὠὋὂ, ὅὂὖὌὕ ὑ ὂ  ἵ Ὃ  ἱὠὁ  ὝἽὉ ὅὕ ἻὠὍ Ὃὖ ὅὖ.  

ὟἽ ὠἻ ἳ ὅ  (Additive Morpheme) 

  ὝὈὕὐὖὉὖ ὑὐ Ἳὖ Ὃ Ἰ Ἳ  Ἧὠὄ  ὟἽ ὠἻ ἳ ὅ ἻὟὍ. Ἧ ὝἽὕ  

ὄὟὊὕ ὅὖ ὄὟὊὕ Ἧ Ὄ  Ἧ ὝἽὕ ὟὌὕ ἱὠὑ ὟἽ Ἳ ὅ Ἳὖ Ὃὄ. 

ἵ Ἳὕ ὀὕἻ, Ἧ + ὃὗὂὖ > Ἧὃὗὂὖ, ὑὕ  + ὠἻ > ὑὕ ὠἻ, im + possible   >   impossible, 

Arabic example: ktb + (i-a)  >   kitab (book) . 

 Ἰ ὟὋὕὝὀὕ  ὃὖὠὌὠὉ ἳὠὀὉ ἳ ὅ ὅἻ, Ὗὑ  ἳ ὅ Ἳ (roots, 

Ὕὄὕ Ἳ (prefixes), ὅὖ Ὕὄὕ Ἳ (suffixes), ἳ ὝὍὕ Ἳ (infixes), Ἧ Ἳ 

(reduplicatives) ὂ Ὁὠὑ ὃὖὠὌ ἳ ὅ ἻὍὕ . ἱὑ Ὃὖ ὃὕ ὑὠἻ Ἰ Ἳ  

Ἳ ὀ ἳ ὅ Ἳ (bound morphmes) ἰ . Ἳ ὀ ἳ ὅ Ἳ  ὂὄὖ ὝἽὕ ὌὕἻ 

ὑὊὑὖὉὌὕὂ ἳ ὅ ἻὍὕ . ὂὄὖ ὝἽὕ ὌὕἻ ὑὊὑὖὉ ἳ ὅ Ἳ  (ἵ.Ἳὕ. ὂὈὖὐὖ ὠἻ, Ἳὕ 

ἵ ὅὄ) ὂὄὖ ἳ ὅ ἻὍὕ  (free morphemes), 

  Ὕὄὕ Ἳ ἵ.Ἳὕ. Ἧ-ὃὗὂὖ ἵ ὅὂὖ Ὅ Ἧ-, un-happy ἵ ὅὂὖ Ὅ un-  

 ὅὖ Ὕὄὕ Ἳ ἵ.Ἳὕ.: Ἳὕ-Ἳ  ἵ ὅὂὖ Ὅ -Ἳ , ὑὕ -ἷ ἵ ὅὂὖ Ὅ ἷ.  

 ἳ ὝὍὕ Ἳ ἵ.Ἳὕ. ἻὗὟὐ ὂὊ ὅ Ὅ.  

Ὕὄὕ  (Prefix)  

 Ἧ  ὝἽὕ  ὄὕ  ἱὠὁ Ἳ ὅ  Ἰ  Ὕὄὕ  ἵ  ὝὅὉ. 

faith-ful ὃ ὅὖ ὠἻὉὕὄ un-faithful ὃ ὅὖ ὠἻὉ Ὃ possible :  im-possible Ὁὕ  

necessary Ὗὂὠὑ: unnessary ὟὂὠὑὉ Ὃ; ἱὑ Ὃὖ un-, im- ἵ Ὃ ἵὂὖ ὈὠὋ Ἰ Ἳ 

Ἧ  ὝἽὕ  ὄὕ  ὟἽ Ἳ ὅ Ὅὂὕ Ἧὠὑ Ὕὄὕ Ἳ  ἵὄ ὅ Ἳὖ Ὃὄ. 

ὂὈὖὐὖ  Ἰ Ἳ ἱ ὠὌ. ἰὄὕ  Ἳὀ  ὝἽὕ ἻὍὖ Ὕὄὕ Ἳ ὟἽ  ἱ  
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ὂὈὖὐὖ ὑὐ Ἳ ὅ Ἳὖ Ὃὄ. ἵ Ἳὕ ὀὕἻ ὃὗὂὖ > Ἧὃὗὂὖ, ὃὕ Ὃ > ὃὕ Ὃ, ὃὖὉὕὉ > 

ἯὃὖὉὕὉ, ὈὌὕ > ἯὈὌὕ ἱὑ Ὃὖ Ἧ  ἵ Ὃ ἵὂὖ ὈὠὋ Ἰ ὀὕἻ  - ἵ ὅ  'ὝἻ ὀ' 

ἵ Ὃ Ὕὅὕ ὠὀὉ Ὕὄὕ ὀὕἻ ἯὠὈ Ὅὄ.  

ὅὖ Ὕὄὕ (Suffix)  

 Ἧ  ὝἽὕ  ὅὖ ὄὕ ὟἽ Ἳ ὅ  Ἰ  ὅὖ Ὕὄὕ ἵ  ὝὅὉ. 

ἱ ὠὋὉ ὂὈὖὐὖ Ὕὅ ὅὕ ὠὈὉὕὄ Ἰ Ἳ ὅὖ Ὕὄὕ ἻὍὕἻὟὑ ἯὠὈ Ὅὄ. 

Ὗὑ ὠὈ ἳ ὅ Ἳ , ὅὕ ἳ ὅ Ἳ, ἵ Ἵ ἳ ὅ Ἳ, ἻὕὌ ἳ ὅ Ἳ ἵ Ὄὕ ὂὈὖὐὖ 

ὅὖ Ὕὄὕ ἻὍὕἻὟὑ ἯὠὈ Ὅὄ. ἵ Ἳὕ, ὅ + +ἰ > ὅ ὂὕ, ὑ+ +ἳ> 

ὑ , ὅὕ+ὠὑ > ὅὕ ὠὑ, ὃὀ+ +ἰ  > ὃὀ ὂὕ.  

ἹὊἸ Ἳ (circumfixes)  

 Ὕὄὕ  ὅὖ Ὕὄὕ  ἱὠὁ  Ἰ  Ἧ ὅὠὄ  Ἰ  ἳ ὅὄὕἻ 

ὝἽὉ ὅ . ἱ Ὕὑὕ Ἳ ἹὊἸ Ἳ (circumfixes) ἵὄ ὅ . ἹὊἸ Ἳ ἵ ὅὂ 

ἰ ἻὖὌ ὃὖἻὊ circumfixes ἰ . ἵ Ἳὕ ὀὕἻ ὝἾὈ  ὝὈὕὐὖὉὖ ἳ Ὅ ὅὖ ὑ  ἹὊ 

Ἰ ἻὠὍ ὋὌὕ:   

 film-en to film                     ge-film-t filmed 

frag-en  to ask                      ge-frag-t  asked 

lob-en to praise                   ge-lob-t parised 

zeig-en to snow                   ge-zeig-t shown 

ge- ἵ ὅ  - t ἵ ὅ  ἱὠὁ  ἱὋ ὂἻὕὌ ὠὂ Ὃὖ ὅὖ. ἱὠὑ ἹὊ Ἰ Ἳ  

ἵ Ἳὕ ὀὕ. 

ἳ ὝὍὕ Ἳ (Infixes)  

 ἳ ὝὍὕ Ἳ Ἰ  ὝὂὕὀὊὕ Ἧ ὠὉ (ὝὂὕὀὊὕ ἳ ὅὠὄ= discontinous morpheme) 

ἳ ὑὕ . ὑὖὉ ὃὕὈὖ ὟὅἽ ὅ ἽὊ ἵ Ὃ ὝὈὕὐὖὉὖ ἳ ὝὍὕ Ἳ 

Ἳὕὁ ὅ Ἳὖ Ὃὄ.  

(Charau, a language of Vietnam) 

sulat write 

s-um-ulat wrote 

s-in-ulat was written 
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-um-, -in- ἵ Ὃ Ἰ Ἳ sulat ἵ Ὃ ἳ ὅὠὄ ἱὊ ὀὕἻ ὅὖὕὖ ἳ ὟὍ 

ὝἽ Ἳ ὅ Ὅὄ. ἱὠὑ ἳ ὝὍὕ Ἳ  ἵ Ἳὕ ὀὕ.  

ὝἽ  Ἰ Ἳ (interfixes)  

 ὝὂὕὀὊὕ Ἰ ἻὠὍ  ὝὂὕὀὊὕ Ἧ ἻὠὍ  ἳ Ὅὀ ἻὖὉ Ἰ  ὂὄὖ ὂ ὠὈὉὕὄ 

ἳ ὝὍὕ Ἳ ὝἽ  Ἰ Ἳ (interfixes) ἵὄ ὅ . ἱἾὖ ἽὖὉ -ἯὟὊὅὖὉ (Egyptian 

Arabic) ὝὈὕὐὖὉὖ ἱ ὑὠἻὉὖὌὕὄ Ἰ Ἳ Ἳὕὁ ὅ . ἱὂὖ Ἧ Ἳ  ὝὈ ὝὉ ἻὍὖ 

Ἵ ὀἻ Ἳ ὟὅὕὌ ἱ . ἱὂὖ ἳὉὖὝὊ Ἳ Ἰ ἻὍὕἻ ὝἽ Ἳ ὅ. 

 Egyptian Arabic 

 ktb write 

 katab he wrote 

 jiktib he will write 

 mak taba bookshop 

 ma kaatib book shops 

 kaatib clerk    

ἱὠὀὝὉὕ  (Infix)  

 Ἧ  ὝἽὕ  ἳ ὟὍ Ἧὂὕὑ Ἧὂ ὠὀὉ ὑ ὑ ὂὖ ἱὠὀὉὖ ὟἽ Ἳ ὅ  

Ἰ  ἱὠὀὝὉὕ  ἵ  ὝὅὉ. ὂὈὖὐὖ ἱὠὀὝὉὕ  ἻὖὠὀὉὕ, ἯὊὕὅὖ ὝὈὕὐὖὉὖ 

ἱὠὀὝὉὕ  ἳ . ἵ Ἳὕ: ktb to write : katab to write kitab book . 

ὝὈ ὝὉ Ἳ ἻὖὠὀὉὖ ὝἽ Ἳ ὅ ἳὉὖὝὊ Ἳ ἱὠὀὝὉὕ Ἳ ἵὄ ὅ .  

ἱὊ ὠὀ ὅ (reduplicative morpheme)  

 Ἧ Ὁὖ Ἰ  ὅ ὂὖ ἱὊ ὑὂὕ ὑὖὠὍ  ἳ ὅ  ἱὊ ὠὀ ὅ (reduplicative 

morpheme) ἵὄ ὅ .  Ἧ  ἱὊ ὂὕ Ἧ  ὀὕ Ἳ ὠὂ Ἰ .  

ἵ.Ἳὕ. Afrikaans ὝὈὕὐὖὉὖ  

sumulat to write          su-sulat will write 

bumasa to read           ba-basa will read 

          ?umaral  to teach        ?a-?aral will teach 

 ἱὠὁὝὉὕ  (Suprafix or Simulfix) 

 Ἧ ὂ (stress, Ὂ (pitch) Ὗὅὕ Ὃὑ ὠὋ ἳ ὅὄὕἻ ὝἻὕ  Ὗὅὕ Ἧὠὑ 

ἱὠὁὝὉὕ  ἵ  ὑὐ Ἳ ὅ. Ἳ ὁ  ἵ Ὃ ὝἽὕ ὠὌ ἵ ὂὑὖὂ Ἧ ὂ  
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ἱ ὌὕὈ  Ὗὅὕ ἱὉ ὅὕὄ Ὕὅὕ ὠὍ  Ἳ ὁ  ἵ  Ἰ  ὑὖὂ Ἧ ὂ Ὗὂὕ 

 Ὗὅὕ 'Ἳ ὁὄὕ' ἵ Ὃ Ὕὅὕ ὠὍ  ὂ ἻὖὋ. ἱ ὂ Ἧ ὂ Ὕὅὕ  

Ὗὑ ὅὕ  ἻὕὊὁὈὕἻ ἯὠὈὑὂὕ ἱ  ἱὠὁὝὉὕ  ἵ  ὑὐ Ἳ ὅ ἻὖὋ.  

ἰ Ἳ Ἰ  (Derivational Affix) 

  ὑὖὑὊὁ ὝὈὕὐὖὉὖὉ Ἰ  ὑὖ ὂὖ ἱὠὁ  Ἰ  ὝἽὕ  Ὀ ὝὋὕ ὝἽὕ ὠὌ 

ἳ ὑὕ ὂ ἰ Ἳ  ἵὄ ὅ . ἵ Ἳὕ ὀὕἻ ὅὕ  ἵ Ὃ Ἧ  ὝἽὕ ὀ ὂ  ἵ Ὃ 

Ἰ  ἱὠὁ  ὅὕ ὂ ἵ Ὃ ὝἽὕ ἳ ὑὕἻὖὋ. ἱ  Ἰ  ὝἽὕ ὑὠἻὉὖ  

Ὀ ὝὋὕ ὝἽὕ ὑὠἻὠὉ ἰ Ἳ  ὅ Ἳὖ Ὃ; ἱ ὑὖὂ ὂὖὉ ὝἽὕ ὠὌ ἰἻ  ὅὉ ὅ  

Ἰ  ἰ Ἳ Ἰ  ἵὄ ὅ . ὝἽ  ἵ Ὃ ὑὖὠὄὉὖ  ὝἽ ὠἻ ἵ Ὃ ὝὅὉὠὊ 

ἰ ὑὂ  ὠἻ ἵ Ὃ Ἰ  ὅὉ ὅ ἻὖὋ.  

ὠὋ  ἳ ὅ  (Subtractive Morpheme)  

 ἽὖὌ ὝὈὕὐὖἻὍὖ Ἧ ὝἽὕ  ἳ Ὅ ἽὖὌ Ἰ Ὁ Ἳ ὠὋ Ἳ ὅ ὑὂ Ὄ  

Ὕὅὕ  Ὗὑ ὅὕ ὝἻὕ ὀ ὂὖὉ ἳ ὅ Ἳ ἳ ὑὕ Ἳ ὅὀὌὕ. ὠὋ  ἳ ὅ Ἳ  

ὝὈὕὐὖὉὖ ὈὖἻ Ἧ ἻὖὟὉ Ἳὕὁ ὅ Ἳὖ Ὃὄ. Ὕὅὕ ὑὕἻ ὑὊὌὕ  ὕὗὂὖὉὖ Ὕὅὕ ὠὍ 

Ὗὑ ὅ Ἳὖ Ὃ Ἰ  Ὀὕ Ὃ ἶ ὅ ὑὂὖ Ὄ  ἱ ὠὋ  ἳ ὅ Ἳ ὃὖὌ Ἳὖ Ὃὄ. 

ὅὖ ὑ  ἵ Ἳὕ  ἰ ὅὕ  ἳ ὅὠὄ Ὕὅ ὅὕ ἳ ὅὄὖ  ἱ ὂὖ Ἰ Ὁ  

ἯὌ  ὠὋ Ἳ ὅ ἰ Ἳὅὀὂὕ . ἵὄὟὑ ἰ ὅὕ  ἳ ὅ ἻὠὍ Ὕὅ ὅὕ 

ἳ ὅ ἻὍὖ ὠὋ  ἳ ὅ  ἵὄὌὕ. ὅὖὊ  ὝὈὕὐὖὉὖ ὝὅὉὊὠὀ Ἰ Ὕὑὕ Ὃὖ 

ἰ ὅὕ  Ὕὅ ὅὕ ἵὄ ἱ  ὅ ὑ Ἳ ἳ . ὝἻ ὀ ἵ  Ὕὅὕ Ὅὖ ὑ  

ἰ ὅὕ  / movez / ἵ ὅ  Ὕὅ ὅὕ  /mov̠ / ἵ ὅ  ὑ ἻὖὄὋὄ. ἱ ὑὕὟὋ 

Ἳὗ ὑ ὑὄ ἳ Ὅὄ:  

 ἰ ὅὕ          Ὕὅ ὅὕ  

 /mov̠z/  /move/ ὝἻ ὀ 

 /cerΆz/   /cerΆ/  ὈἻὖ ἽὖὉὕὄ 

 /šod/   /šo/ ὀὕὄ 

 /gras/    /gra/ ὝἻὕ ὂ 

 /fr̠š/   /fr̠/ ὂὖὉ 

ὅὂὖ ἳ ὅ  (replacive morpheme)  
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 ὅὂὖ ἳ ὅ  ἵ ὅ  Ἧ ὝἽὕ  Ἰ  ὅ ὂὖ  ὅὂὖὌὕ ὑ  ἳ ὅὄὕ . 

ἵ Ἳὕ ὀὕἻ ἰ ἻὖὌ ὂὖ Ἰ ὠὈ-ὅ ὠὈ ὑ ἻἻὍὕὄ foot [fut]-feet [fi:t] ἵ ὅὂὖ Ὅ 

u -> i: ὅὂὖ ἳ ὅὄὕ .  

Ἳ Ὄὕ Ἧ Ὄ  ὂὄὖ ἳ ὅ   (Free Morpgheme)  

 Ἳ Ὄὕ Ἧ Ὄ  ὂὄὖ ἳ ὅ  ἵ ὅ  Ἧὂ  ὄὟὊὕ ὅὖ ὄὟὊὕ ὑ  

ἳ ὅ ἻὠὍ Ἵὕ  ὑὊὕὈ ὂὄὖ  ὑ . Ἧὂὕὑ ἱὂ  ὑ ὠἻ ὅὖὋ ἳ ὅ ἻὍὕ 

Ἳ ὅ ὂ ὅὀὕὈ ὂὄὖ ὝἽὕ ὌὕἻ ὑ . ἱ  ὅὖὋ ἳ ὅ ἻὍὖ ὠὄὉὖ Ὃὖ ὂὄὖ  

ἱὉ Ἳὖ ὑ ὑὂὕ Ἳ Ὄὕ Ἧ Ὄ  ὂὄὖ ἳ ὅ  ἵὄ ὅ .. ἵ Ἳὕ ὀὕἻ ὃὀ, Ὗὅὕ, 

ὑὕ, ὝἽ , ὈὊ, ὝἽ , Ὀ ,  Ὗὅὕ Ὃ ὝἽὕ Ἳ Ἳ Ὄὕ ἳ ὅ ἻὍὕ . ἱ ὅ Ἳ 

ὂὄὖ  ὝὈὕὐὖὉὖ ὅὉὖ  ὑ .  

Ἳ ὅ (Bound Morpheme)  

 Ἳ ὅ ἵ ὅ  ὂὄὖ  ἱὉ ἻὕὈ Ἧὂ  ὄὟὊὕ ὅὖ ὄὟὊὕ ὑ  

ἳ ὅ ἻὠὍ Ἵὕ Ὗὂ ὝὈὕὐὖὉὖ ὑ . Ἧὂὕὑ ἱὂ  ὑ ὠἻ ὅὖὋ ἳ ὅ ἻὍὕ 

Ἳ ὅ ὂ ὅ. ἵ Ἳὕ ὀὕἻ, ἱὋ ἻὕὌ ὠὂ Ὃὖ ὅὖ - -, - - (ὅ - -ἰ , ὑ-

-ἰ )  ἵ Ὃ Ἰ Ἳ  ὃὖἻ ἻὕὌ ὠὂ Ὃὖ ὅὖ -Ἳὖ-, -Ἳὖ - (ὅ - Ἳὖ-ἰ , ὅ -

Ἳὖ -ἰ ) ἵ Ὃ Ἰ Ἳ   ἵὂὖ ἻὕὌ ὠὂ Ὃὖ ὅὖ - , -ἳ  (ὑ - -ἰ , ὑ -ἳ ) 

ἵ Ὃ Ἰ Ἳ ,  Ἧ ἵ Ὃ ὝὅὉὝὊ Ἵ Ἰ  (ἵ.Ἳὕ. Ἱ Ὁ ( ὂὖὠὊ)) ὂὄὖὉὕἻ ὑὊὕ;  Ἰ  

ὑὖὠὄὀ  ὟἽ Ὗὂ ὑ . ἵὄὟὑ Ἧὠὑ Ἳ ὅ Ἳ ἵὄ ὅ . 

Ὗὅὕ ὝὈ Ὕὀὕ ἳ ὅ  (portmanteau morpheme)  

 Ἰ  ὟὈ ὅ ὀ Ὕὅὕ ὁ  Ἰ  ἻὌὠὑ ὂ ὠὈὉὕὄ ἳ ὅὠὄ 

Ὗὅὕ ὝὈ Ὕὀὕ ἳ ὅ  (portmanteau morpheme) ἵ  Ὃὑ . ἵ Ἳὕ ὀὕἻ 

ἱὌ ὂὗ ὝὈὕὐὖὉὖ Ἰ ὠὈ, ὅ ὠὈ Ὕὅ ὠὈἻ  Ὗὑ ὠὈ Ὕὅὕ ὠὈἻ  ἻὌ ὂ 

Ἰ  ἻὌὠὑ ὂ ὠὈὉὕὄ ἳ ὅ Ἳ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. ἱὑ ὠὋ Ὗὅὕ ὝὈὄὟὀὕ 

ἳ ὅ  ἵ ὅ. ἵ Ἳὕ ὀὕἻ ἱὌ ὂὗ ὝὈὕὐὖὉὖ Ὅ ANNUS year   ἵ ὅὂ  ὂὖὕὖ 

ὅὖ ὑ Ὀὕ ἯὠὈ :  

           Ἰ ὠὈ      ὅ ὠὈ  

 ἵ ὑὕ Ὗὑ ὠὈ (Nominative)      ann-us                     ann-i: 

 ὑὖὍὖὟὑ ὠὈ (Vocative )                     ann-e                       ann-i: 

 ὝἽὉ ὅ Ὕὅὕ Ὗὑ ὠὈ (Accusative)     ann-um                    ann-o:s 
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 ἳὠὀὠὈ Ὗὑ ὠὈ (Genitive)        ann-i:                        ann-o:rum 

 -Ὗὑ ὠὈ (Dative)               ann-o:                      ann-i:s 

 ὃὗ Ἳ Ὗὑ ὠὈ (Ablative )     ann-o:                       ann-i:s 

ὟὈ Ἳ ὀ ἵ Ἳὕ ἻὍὖ ὑ  ὅὖ Ὕὄὕ Ἳ Ὁὕ  Ἰ ὠὈ Ἧ Ὄ  ὅ ὠὈὠὉ  

Ὗὑ ὠὈὠὉ  ἸὟὊ ἽὈὉ ὂὖ Ὃὖ ὅὖ ὃὖ ὅὠὂ ἳὁὊὌὕ.  ἱ ὑὕ  Ἰ  

ὟὈ ὅ ὀ ἱὌ Ἳὁ  ἻὠὍ Ἧ Ὄ  ὝἽὉ ὅὕ ἻὠὍ ὝὑὍὖ ὅ ὂὖ ὃὖ  

ἳ ὅ ἻὠὍ Ὗὅὕ ὝὈ Ὕὀὕ ἳ ὅ  ἵὄὌὕ. ἱ Ὗὅὕ   ὅ ὂὕ = ὅ - -ἰ , 

ὅ ὂὕ = ὅ - -ἰ  ἵ Ὃ ὝἽὕ ἻὍὖ ὑ  ἰ , ἰ  ἵ ὅὄ ὅὕ (ἰ ὅὕ  

Ὕὅ ὅὕ) Ὗὑ ὅὕ ὠὀ Ἰ ὠὈὠὉ  Ὃὖ  ὃὖ Ἳὖ Ὃὄ. ἱ ὅ ἻὠὍ 

Ὗὅὕ ὝὈ Ὕὀὕ ἳ ὅ Ἳ  ἵὄὌὕ.  

Ἳ ὀὕὉὈὖ Ὄὕ ἳ ὅ  (Optional Morpheme)  

 ἽὖὌ ἯὠὈ ἻὍὖ ἱ ὂὠἻὉ ἳ ὅ Ἳ ὑ ὂὠὈ ὂὕ ὑ ὂὠὈὉὕὑὖ ὀὕ 

Ὕὅὕ  Ὀὕ ὅὕ ἵ  Ὗὂὕ ὑὂὖ ὠὌ. ἵὄὟὑ ἱὂὠὄ Ἳ ὀὕὉὈὖ Ὄὕ ἳ ὅ  ἵ  

ὋὌὕ. ἵ ἻὕὀὕἻ ὃὕ  ὈὊ Ὕὑ Ὗὄ, ὃὕ  ὈὊ ὠὂ Ὕὑ Ὗὄ ἵ Ὃ 

ὑὕ ἻὖὉ ἻὠὍ ἵ ὝἻὕ ὀὕ, ὂὌὕὑ ὑὕ ἻὖὉ ἱὊ ὀὕ Ὗὑ ὠὈ (-ἷ) 

ἱ Ὄὕ ὑ Ἳὖ Ὃ. ἱ ὑὕ  Ἳ ὀὕὉ ὑὊὕὈ ἱ  ἳ ὅ  Ἳ ὀὕὉὈὖ Ὄὕ ἳ ὅ  

ἵὄ ὅ . ἱ  Ὗὅὕ  ἳὠὀὉ/Ἧ  ἵ Ὃ ἳὠὀὠὈ Ὗὑ ὠὈ ἳ  Ἳ ὀὕὉὈὖ Ὃὖ 

ὑὊ Ὄὕ. ἵὄὟὑ Ἧὠὑ  ἳ ὅ Ἳ Ἳ ὀὕὉὈὖ Ὄὕ ἳ ὅ  ἵὄ ὅ : Ἧ  ἵὄ  

ὂἻ, Ἧ  ἵ ὠὀὉ ὂἻ, Ἧ  ἵ  ὂἻ.  

Ἳ ὀὕὉ ἳ ὅ  (Obligatory Morpheme)  

 Ἱ  ἳ ὅὄὖὉ ἯὠὈ ὅὖ Ἳ ὀὕὉὈὕἻ ἯὠὈὉ Ὗὑ Ὁ ἳ ὅ  Ἳ ὀὕὉ ἳ ὅ  

ἵὄ ὅ . ἵ Ἳὕ ὀὕἻ, ὃὕ  ὅ Ὗὂ (ὅ + +ἶ  + ὅ Ὗὂ) ἵ Ὃ ὑὕ ἻὖὉ ὂὖ 

ἶ  ἵ Ὃ ἳ ὅ  Ἳ ὀὕὉὈὕἻ ὑὊὟὑ . ἵὄὟὑ ἶ  ἵ ὅ  Ἳ ὀὕὉ ἳ ὅ  ἵὄ 

Ἧὠὐ Ἳ ὅ. ἱ  Ὗὅὕ  ὃὕ Ἳ ὝἽ Ὗὂὕ (ὝἽ+ +Ἱ = ὝἽ Ὗὂὕ) ἵ Ὃ 

ὑὕ ἻὖὉὂὖ Ἱ  ἵ ὅ  Ἳ ὀὕὉ ἳ ὅὄὕ .  

ὝὂὕὀὊὕ ἳ ὅ  (Discontinuous Morpheme)  

 ἳ ὅὄὕὄ ἱὠὀὝὑὍὖ ὑὖ  ἱὊ ,  ὅὖὕὖὑὕἻ ἯὠὈ Ὀὕὄὕ Ἧ  

ὝὂὕὀὊὕ ἳ ὅ  ἵ  ὑὐ Ἳ ὅ ἻὖὋ. ἵ Ἳὕ ὀὕἻ, ἱὊὕὈ  Ἳ ὁ  ἵ Ὃ 
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Ὕὂὕὀὕὖ -ἳ -ἳ  ἵ ὅὄ ὝὂὕὀὊὕ ἳ ὅὄὕ . ἱ  Ὗὅὕ  ἽὗὂὕὟὑὕ ἱὊὕὈὟὄὕ ἵ Ὃ 

Ὕὂὕὀὕὖ -Ἱ -Ἱ ἵ ὅὄ ὝὂὕὀὊὕ ἳ ὅὄὕ .  

ἳ ὅ  Ἳ  Ὀὕ  (morphologically conditioned allmorph) 

  Ἰ  ἳ ὅὄὖ Ὕὅὕ  Ὗὑ ὅὕ Ὄὕὂ ἳ Ἳ Ὀὕ Ἳ  ἵὄ ὅ . ἱὠὑ 

ὠὁὃὖὠὌ ὑ ὠἻ ὠὋὉὖ ὑ . Ἰ  ὝὈὕὐὖὉὖ Ἰ  ἳ ὅ  ὑ ὂὕ Ὀ ὟὈ ὑὊ Ὁ 

Ἰ  Ὀὕ  ἳ ὅ  Ἳ  Ὀὕ  ἵὄ ὅ . ἵ ἻὕὀὕἻ, ὅὐ ὂὈὖὐὖ ὝὈὕὐὖὉὖ 

ἰ ὅὕ  Ἰ ὠὈ ὑὖ ὂὖὉὕὄ Ἧ , ἰ  ἰἻὖὉὠὑ Ὀὕ Ἳ. ἱὑ  Ἧ  ὑὖ ὂὖ Ἧ  

ἽὕὕὖὠὉ ὑ ὂὕ Ὀ ὟὈ ὑ . ὑ ὂὄ  (ὑ  + Ἧ  + Ἧ ); ἰ  ὅὖὋ ἱὀ ἻὍὗ ὑ  (ὑ  

+ ἰ ). Ἧ  ἵ Ὃ ὑὖ ὂὖ Ἧ  ἵὄὋ ἽὕὕὖὠὉ ὀ Ὀ  ὑ ὑὂὕ ἱ  ἳ ὅ  Ἳ  

Ὀὕ  ἵὄ ὅ .  

ὃὖὠὋ ὝἽ Ὁὕ ἳ ὅ  (Non-completive Morpheme)  

 ἳ ὅ  ὃὖὠὋ ὝὅὋὕὈ ὑ ὂὕ Ἧὂὕὑ Ἧ  ὑ  ἯὠὈ ὅὖ ὠὈ ὝὅὋὕὈ 

ὑ ὂὕ Ἧ  ὃὖὠὋ ὝἽ Ὁὕ ἳ ὅ  ἵὄ ὅ . ἵ Ἳὕ ὀὕἻ, ὑ-  > ὑ -, ὝἽ -ἰ  > 

ὝἽ Ὁὕ- ἵ ὅὄ ὃὖὠὋ ὝἽ Ὁὕ ἳ ὅ ἻὍὕ .  

ὃὖὠὋ ὝἽ  ἳ ὅ  completive Morpheme)  

 Ἱ  ἳ ὅὄὖὉ ἯὠὈ ὅὖ ἽὖὌ ἳ ὅ Ἳ ὃὖὠὋ ὝἽ  ἳ ὅ ἻὍὕἻ 

ἯὠὈἻὖ Ὃὄ. Ἧ Ὕὅὕ  ὂὕ  Ἧ ὑὠὈ  ὠὈ Ὕὅ  ὑὖὍ . ἯὂὠὄὟὉ ὃὖὠὋ 

ὝἽ  ἳ ὅ Ἳ  ἵ  Ἳὖ ὟὋὕ. ἵ Ἳὕ ὀὕἻ, ὑ- -ἰ  > ὑ ὂὕ, ὝἽ -

-ἰ  > ὝἽ Ὃὕ, ὃὀ -Ἧ  > ὃὀ ὂ ἵ ὅὄὑ Ὃὖ ἰ , ἰ , Ἧ  ἵ ὅὄ ὃὖὠὋ 

ὝἽ  ἳ ὅ ἻὍὕ . ὂὈὖ ὈὊὅὖὌ Ἳὁ ἱὑ ὠὋ ὑὖὠὄ  ὑὖ ὂὖ ἵὄ  .  

ἱὊ ὠὀ ἻὖὍὑὖ (Reduplicative  Morpheme)  

 ὈὊὅὖὌ Ἳὁ ὂὖ ἻὖὍὑὖ ἵ ὅ  ὝἽὕ ἵ ὅὠὂ Ὃὖ ὅὖ. ὅὖὕὖ ὂὕ Ὕὅὕ  

ὂὊὕὂ Ὀὕὄ Ἰ  Ὃὖ  Ὗὅὕ Ὃ ὝἽὕ ἻὖὍὑὖ ἵὄ ὅ . Ἰ  Ὃὖ ὅὖ ὀ Ἰ Ὁ  ὑ ὑ  

Ἧ Ὄ  Ἰ Ὁ  ὟἽ ὠἻ ἱ ὠὋὟὉὕ Ἧ Ὄ  Ἧὂ  ὟὈὟὌὕ ὑ  Ἰ  Ὃὖ ὅὖ ὀ 

Ὕὅὕ ὠὍ ὝὑὍὖ ὅ ὈὕὉὖ Ἧ  ἱὊ ὠὀ ἻὖὍὑὖ ἵὄ ὅ . ἱ ὑὕ  ἱὊ  ὑ  

ἳ ὅὄὖ Ἰ  ὅ ὂὖὠὉ Ἧὂὖ  ὅὖὕὖ ὂὕ Ἧ ὑ ὑ  Ὕὅὕ Ὅ ὋὂὕἻὖ ὑὖ ἻὖὋ. 

ἵ Ἳὕ ὀὕἻ, ὂὈὖὐὖ ἽὌἽὌ (ἽὌἽὌ ὂ), ὅὍὅὍ (ὅὍὅὍ ὂ), ὅὀὅὀ (ὅὀὅὀὝὑ  

Ὕὑ ὂ 

4.3. Ἳὁὖὄὖ Ἵὕ ἳ ὅὄὖὉ ἰ  
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 ἻὁὖὄὖὠὉ ὅὉ ὅ ὂὖ ὝἽ Ὁ ὅ ἳ ὅὄὖὉ ἰ  ἻὁὖὄὖἽὕ ἳ ὅὄὖὉ 

ἰ  ἵὄ ὅ . Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ ἻὖὉὈὕὄ Ἧ ὅὠὀ ὝἽὉ ὅὕ ἵ ἻὍὖ 

Ἧ Ὄ  Ἰ Ὁ ἻὍὖ ὟἻὕὠὑὠὉ ἳ ὍὗὀὕἻ ἵ ὝἻὕ Ἰ  ἰ ὠὑ/ὅ ὅὕ ὠὑ 

ὝὑὍὖ ὀὕἻ ὂ ὑὂὕ  (Trost, 2003: 25-47). ἳ Ὅὗ ὝἽ  ὟἻὕ ὠὑὠὉ ἳ ὠὋ  

ἳ ὅ ἻὍὕἻ (undelying morphemes) Ἧ Ὄ  ἳ ὅὄὖὉ-ὝὂὕὀὕὖὉ Ὕὅὕ ὟἻὕὍὕἻ 

(morphosyntactic interpretation) Ἳ ὀὋὖὉ (Ὕὅὕ ὂ) ἱὉ  

 ἵ.Ἳὕ.  

 Ἧ.Incompatiblities  

 ἰ . in+con+partible+ity+s  

 ἱ. incompatibility+NounPlural 

Ἧ-ὠὑ ἱ-ἰἻ  Ἳ ὀὋὖ  ἵὍὖὉ ὑὐὖ ἯἻὊὕὂὖὉὖ  ὑ ὑ ὠὂ  ὂ ὑὂὕ . Ἧὂὕὑ 

ἱὀ  ὅ Ἳ ὝἽὕ ὠὌ ὑὌ  ὅ Ἳ Ἧὂ  Ὕὅὕ ὟἻὕὠὍ ὂ  ὑὖὂὈὕἻ 

ἱὠὁἻὍὖ ὅ ὉὠὌ ὂ ὑὂὕ . ἱὂ  ὃ ὠὈ ἵὍὖὠὈ ἵ Ὄὕ Ἵὕ ὂὖὉὈὕὄ 

ὃὖἻ ἻὍὖ ὅὖὊὟὉὕἻ ἰ . ἱὂ  ὅὕὂἻ ὈὖὠἻἻ (redundancy) ἯἻὊὕὂὖὉὖ 

ὂὊὑὖὉὌὕὂ ὑ ἻὠὍ ὠἻὉὕὍ ἱὉὌὕὂ ὃὖὠὌ  ἰ .  

4.3.1. ἳ ὅὄὖὉὠὌ Ὀὕὂὖὕὖὅ ὂ 

 Ἳὁὖὂ,  ἱὉ ὅὖὉ Ὀ  Ἳὁὖὄὖ ἯὋὖὑὖὉ ἰἻὖὉὑ ὠὋ ὅὉ ὅ ὂὖ Ἵὖ ἻὌὕὄ 

ἯὠὈ ἻὍὖ ὃὀ ὠὂὠὉ ἳ ὑἻ ὅ ὂ ὅ Ἳ  ἻὁὖὄὖἻὠὍ ὅὉ ὅ ὑ 

Ἳὁ Ἳὗ/Ἳὁὖὄὖ ὈὕὂὖὕὖὉὕ Ἳ/Ὀὕὀ  (computational modeling) ἰ . Ἰ  

Ἳὁ Ἳὗ/Ἳὁὖὄὖ ὈὕὂὖὕὖὉὖ ἶὊὕὍὈὕὄ ὈὕὋὖἻ ἳ Ὅὄ, Ἧὠὑ ἰ  ὝἽ Ὁ ὅ 

ἯὠὈ ὠὅ ὑὠἻ ὅ Ἳὖ Ὃὄ (Wikipedia on computational model). ἳ ὅὄὖὉὠὌ 

ἻὁὖὄὖἽὕ Ὀὕὂὖὕὖ ὅ ὂ (computational modeling of morpholgy) ἵ ὅ  ὝὈὕὐὖὉὖ 

ἳ ὅὄὖὉ ἯὠὈ ὠὅ  (morphological structure) ἳ ὅ Ἳ  ὑ ὠὋὠὉ  

(morphotactis) ἳ ὅὄὖὉ (morphology) Ὀ  ἳ Ὕὅὕ ὉὄὖὉ (morphophonemics) 

ὑὖὂὖἻὠὍ ἻὁὖὠὉ ὅὉ ὅ ὂὖ Ὀὕὂὖὕὖ ὅ ὑὂὕ. 

4.3.1.1. ὝὈὕὐὖὉὖὉ ὟἻὕ ὅὕ Ἳ 

ὝὈὕὐὖὉὖὉ  ὟἻὕ ὅὕ Ἳ  ἳ ὅὄὖὉ  ἰ ὑὖ  Ἳ Ὀὕὄ ἯὌἻὕἻ Ἧ Ὄ  

Ἧ ὅὠὀ ἯὌἻὕἻ ἳ ὅ  ἳ ὅὄὖὉ  ὟἻὕ ὅὕ ἻὍὖ  ὅὕ ὠὑὉὖ  ὈὖἻ  

Ὗὑ ὅ Ἳὖ Ὃὄ. ἳ ὅὄὖὉ  ἰ ὑὖ  ἻὖὉὈὕὄ ὝἽ ὂὖ Ἧ ὅὠὀ ἳ ὅὄὖὉ  ἯὌἻὖ  

ὂὄὖ ὅ ὀ Ὀ  Ἰ Ἳὖὠὁ Ἳ ὅ ὀ ὝἽὉ ὠὈ Ὗὃὕ ἻὍὖ  ἯὠὀὉὕὍ  Ἳὕὁ  
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ἳ ὅ ὂ  ἰ . ὔὕ ὝἻ  (Hockett, 1958) ἳ ὅὄὖὉ  ἱὊ  ὈὕὂὖὕὖἻὍὕὄ 

ὝἽὕ  ὑὕὖὠἽ ὠὋ  (Item and Arrangement (IA)) Ὀ  ὝἽὕ  ὝἽὉ ὅὕ  (Item 

and Process (IP)) ἵ ὅὄ ἳ ὅὄὖὉ  ἯὠὈ ὅὖὉ  Ὗὃὕ ὠἻ ἳ ὅ ἻὖὋ . 

ἱ ὑ ὂ ὂὖ  Ἰ  ἳ ὅ  Ἰ  ὝὈὕὐὖὉὖ  Ὃὖ  ὈὖἻ ἽὖὋὖὉ ὂὄὖ ὅ ὀ Ὕὅὕ  ὂ ἻὖὋ 

ὂὄὖὈ  ἰ. ὝἽὕ  ὑὕὖὠἽ ὠὋ  Ὀὕὂὖὕὖ ἱὠὑ Ἰ  ὟἽ Ἳ ὅ  Ἧ ὠὋ 

(concatenative approach) ἰ . ἱὂὖ  ἳ ὅ Ἳ  ὝἽὕ  ἯὌ ἻὍὕ  (lexical units); 

ἳ ὅὄὖὉ  ἱ ὈὕὂὖὕὖὉὕὄ ἯὌ ἻὍὖ  Ἰ ὃὖὠὌὉὕ  (agglutination); ὝἽὕ Ἳ  

ἳ ὅ ἻὍὖ  ἻὖὠὀὃὖὠὌ ὑὕὖὠἽ  ὝὂὕὀἽὖἻὍὕἻ  Ἳ ὂ ὅ Ἳὖ Ὃὄ. ἽὖὌ ὑ ὑ Ἳ  ὅὖὋ 

ὑ ὑ Ἳ ὀ  ὅ ὂὖ Ἰ ὉὖὉ  Ὕὅὕ ὠὈὉὖὉ  (partial phonetic-semantic resemblance) 

Ἰ ὠὈὠὉ  ὅὖὊὂὖὅ  ἵ ὅ  ἱ ὈὕὂὖὕὖὉὖ  ὠὈὉ  ὅὕ ὠὑὉὕ . Ἰ  ὝὈὕὐὖὉὖ  

ἳ Ὕὅὕ ὉὄὖὉ  ἯὠὈ Ὕὅὕ ὠἻ ὑὖὍ ὑ  ἳ ὅ ἻὍὖ  Ὕὂὕὖὑὠὀ Ἳ  (items), 

ἱ ὅ Ἳ  ὑ Ἵὕ ὂὖὉὈὕὄ Ὕὂὕὀ ἽὖἻ  (arrangement) Ὀ  ὝὈὕὐὖὉὖ  Ἰ Ὕὑὕ  

ἳ ὅ  ὝὈ ὅ ὂ ὅ  ἳ ἻὍὖ  ὑὖὍ Ἳ  (morphological link) ἵ ὅὄὑ ὠὋ 

ἳ Ὅὀ . ὝἽὕ Ὄὕὄ  ἵ ὝἽὉ ὅὕ ὠἻ  ἳ ὅ ὂὕὂὂὕἻ ἳ ὅ ἻὍὖ 

Ἧ Ὀὂὖ Ἳ ὅ ὀ Ὕὂὕὀ ἽὖὉὕἻ ἰὉ ὅ ἻὖὋ . ἱ ὑὕ  ὝἽὕ  ὑὕὖὠἽ ὠὋ  Ὀὕὂὖὕὖ 

ἳ ὅ Ἵὕ ὂ ἰὄὕ  ὝἽὉ ὅὕ  ἽὕὊὕὂ ὈὕὂὖὕὖὉὕ .  

4.3.1.1.1. ὝἽὕ  ὝἽὉ ὅὕ  Ὀὕὂὖὕὖ 

  ἱ Ὀὕὂὖὕὖ ὝἽὕ  ὑ Ἳ  ἯὠὈ  Ὀ  ὝἽὉ ὅὕ  (structure and function) 

Ἧ Ὄ  ὑ ὑ  Ὀ  Ὕὅὕ ὠὈ (form and meaning) ἱὑ Ὃὖ  ἱὠὁ  

ὅ ἻὠὍ  ὝἻὕ ἻὖὋ  Ὀ  Ἧ ὂὄὖὈ Ἳ  Ὀὕ Ὃ Ἳ  (transformations) ὑὐὖ   

ὂὖὉ ὑ ὑ ἻὠὍ ὑὖὠὍὑὖ Ἳ Ὗὑ ὅ ὀ Ὀὕ ὂ ἻὠὍ (modifications) ἯὠὀἻὖὋ  ἵ Ὃ 

Ἳ ὑὕ Ἳ ὂὖ  ὝἽὉὅ Ἳὖ Ὃ . ὂὖὉ ὝἽὕ  ὑ ὑ ἻὠὍ ἳ ὑὕ Ἳ Ὗὑ  

ἳ ὅ Ἳ  ὈὗὟὂὕ ὝἽὕ Ἳ  ὈὗὟὂὕ ὅὉ ὅ ὂ ὅ  Ἰ  Ὀ ἰ Ἳ  ὝἽὉ ὅὕ Ἳ  

ἳ ὅὄὖὉ  ἵ  Ἳ ὂ ὅ Ἳὖ Ὃ . ἵὄὟὑ ὝἽὕ  ὝἽὉ ὅὕ  ὈὕὂὖὕὖὉὖ  ἸὟὊ Ἰ  

ἯὋὖὉ ὅ ὀ ἳ ὠὋ  Ἧ ὅὠὀ Ὀὕ  (underlying basic allomorph) ὂὕ  

ἱ ἻὖὋ . ἱ  ὐ  Ἧ ὅὠὀὉὖ  Ὀὕ ὅὖ  ὑ ὠὑ ἵ .  

4.3.1.1.2. ὝἽὕ  Ἧ  Ὀὕὂὖὕὖ  

ὝἽὕ  Ἧ  Ὀὕὂὖὕὖ (word and paradigm model) ὈὕὋὖἻὍὖ  Ἧ Ἳὖ  

(paradigm of variables) ὝἽὉ ὅ  ὝἽὕ ὠὌ ἯὅὠὀὉὕἻ ἶ ἻὖὋ . ὝἽὕ  Ἧ  

Ὀὕὂὖὕὖ Ἰ Ὕὑὕ  ὝἽὕ ὠὌ  ὠὈὉὕἻ  Ἧ  ὝὑὍὖ ὅ ὅ ἻὍὖ  (characters) 

ὂὄὖ ὅ ὀ Ὀ ὂὖ  Ἧὂ  Ἰ ὝὈὕ ὂὈὕὄ ὑὖὠὍὠὑ  Ἳὑὄ ὑὖ  ὝἽ ἻὖὋ  

ἵ Ὃ ἯὍὑὖ  Ὗὑ ὅ ὀ . ἱ Ὀὕὂὖὕὖ ἻὌὠὑ ὂ ὠὈὠὉ ὑὖὌ ἻὖὋ; ἶὝὄ Ὃὕ  ἱ  
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Ἰ  ὝἽὕ ὠὌ ἱὊ  ἱὠὁὉὕὄ ὟὈ Ὃ  ὝἽ Ὁὕὂ ἯὌ ἻὍὕἻ  ὅ ἻὖὋ : Ἰ  

ὑ ὑ  ὂ Ὀ Ἳ ἻὕἻ (formal units) Ὀ ὝὋὕ  ὝἽὉ ὅὕ  ὁ Ἳ ἻὕἻ (functional 

properties). ὝἽὕ  Ἧ  Ἵ ὀἻ ὂὖ  ἱ  ἳ ὅ Ἰ ὉὄὖὉ  (morphophonemic) ὑὖὂὖὉὕ. 

Ἰ  ὝἽὕ ὀ  Ὕὂὕὀ ὠὀὉ ἳ ὅὄὖὉ-ὝὂὕὀὕὖὉ  (morphosyntactic)  Ὀ  

ἳ ὅὄὖὉ-Ὕὅὕ ὠὈὉὖὉ  (morphosemantic)  ὝἽὉ ὠὈἻὍὖ  ἸὟἽ ὂ Ὀ  

ἰ ; Ἰ ὉὄὖὉ  (phonemics) ὑὖὂὖὉ Ὄ. ὅ ὅὕ  Ἰ ὉὄὖὉ  ὟὃἻ  ἱὠὁὉὕἻ 

ἳ ὅὄὖὉ  ὅ Ἳ  ἳ ὅὄὖὉ  ὑ ὑ Ἳ  ἱὠὀὉὖὌὕὄ Ὕὅὕ ὂ ἻὍὖ  

ἱὉ  Ἧ Ὄ  ἵ ὁὖ ὠἻὠὉ ἵ ὠὌ ὅ  ὠὈὉὕὄ Ἳ ὅὕ Ἳ  ἱ ὠὌ. 

ὀ  (Stump 1998) ὂὖὕὖ  ὝἽὕ  Ὀ  Ἧ  Ἧ ὠὋὠὉ  ὅὖ ὑ Ὀὕ  

ὑὖὍ ἻὖὋὕ: X ἵ Ὃ Ἰ  ὅ ὂὖ  (stem) ὅὉ ὅ ὂ ἱὉ . Ἰ  ὑὖὂὖ X-ἳὀ  

Ὕὂὕὀ ὠὀὉ Ἰ  Ὀ ἳ ὅὄὖὉ  - ὝὂὕὀὕὖὉ  ὅ ἻὍὕὟὌὕ X-ἱ  Ἰ ὉὄὖὉ  

ὑ ὑὕὟὌὕ Ἰ  Ὃὖ ὅὖ ὀ ἳ ὅὄὖὉ  ὑ ὅὖ  X-ἱ  ἳ ὅὖὄ  ὃὖὠὌὉὕὟὌὕ Ἧ Ὄ  

ἱ ὈὕὂὖὕὖὉὕὄ ἻὕὊὁ ἻὍὖ  ἶὂὕὑ  Ἰ ὠἻὉὕὟὌὕ Ἳ ὅ ὂ ὅ . ἱ  ὂὖὕὖὅὖ  

ὑὖὂὖἻ  Ὀ ἻὍὕἻ  Ὃὖ ὅὖὀ ὅ ἻὖὋ . Ἰ Ὕὑὕ  Ὀ  Ἧὂ  ὑὠἻ  Ἰ Ὃὖ  

Ὀ ὟὈ ὅὉ ὅ ὂ ὅ ἻὖὋ . ἰ Ἳ ὠὋ ἱὌ Ἳὁ  ἱὌ Ἳὁ  ὟἻὕ ὅὕ  

ἵ Ὃ ὂ Ἳ Ἵ ὂὖ ὑὕ ὂ ἳὅὕὉ ὠὂ (device) ἳ ὑὕ ἻὖὉ . Ἧὂὕὑ  Ὗὑ ὅ ὀ 

ὝὈὕὐὖ Ὀ ὀ ἻὠὍ ἱὠὁ  Ἳὁὖ  Ἳ ὑὖὉὕὄ Ὀὕ Ὃ ἻὠὍ (transformations) 

ἳ ὑὕ ἻὖὉ . ἳ ὅὄὖὉ  ὝἽὉ ὅὕ Ἳ  Ὀὕ Ὃ  ὝἽὉ ὠὈἻ  (transformational 

operations) ἵ ὅὠὂὑὖὀ ἰ Ἳ ἱὉ Ἳ ὝὃὋὖἻὍὕἻ  (derivational mechanism) Ἳ ὂ Ὕὅ Ὃὄ. 

ἱ  ἰ Ἳ ὠὋ ἱὌ Ἳὁ ὂὖ  ἳ ὅὄὖὉ ὂὕὄὖὉ  ἳ Ὃὖ  (autonomous 

component)  ὟὂὠὑὠὉ ὝὑὍὖ ὅ ὂὖὉ ὝἽὕ ὉὌὕ  Ἳ ὟἻὕ  (lexicalist hypothesis) 

ὝὈὕὐὖ ὂ . ἱ ὟἻὕ ὅὕ  Ἰ  ὝὈὕὐὖὉὖ  ἱὌ Ἳὁ ὂὖ  Ἰ ὅ ὂὠὌ  ὅ Ὃὖ 

ἱὊ  ὠὈὉ ὑὕὂ ἻὠὍ ὠὑ ἻὖὋ :  

1. ἵ Ὄὕ ἳ ὅὄὖὉ  ὝἽὉὅὕ Ἳ  ὝἽὕ  ἳ Ὃὕ  (lexical component)  

ἰ ὠὈ ὝἽ Ὁ ὅ  

2. ἵ Ὄὕ ἳ ὅὄὖὉ  ἳ ὠὈἻ  ὝἽὕ Ὄὕ Ἳ ὑὖὂὖἻ  (word formation rules) ἵ Ὃ 

ἽὖὋ ὅὕὄ ὑὖὂὖἻὍὕ  Ὃ ὅ . 

 ὔ ὟὌὉὖ ὠὀὉ (Halle, 1973) ἰ ὠὊ ὝἽὕ ὉὌὕὕὖ  Ἳ ὟἻὕ ὀ  (Lexical 

Hypothesis) ἱὠὉ ὂ ὂ ὈὕὂὖὕὖὉὕ . ἳ ὅὄὖὉ  ὝὈὕὐὖ Ὗὅ ὅὑὕὖ  

ἳ ὁ  ἱὠὀὉὖ Ὅ Ὕὂὕὀ ὠὅ  Ἳὕ ὀ ὔ ὟὌ ἳ ὅ ἻὍὖ  

ὝὂὕὖὑὠὀὠὉ , Ἰ   ὝἽὕ Ὄὕ Ἳ ὑὖὂὖἻὠὍ  (Word Formation Rules (WFR), 

ὝἽὕ Ὄὕ Ἳ ὑὖὂὖἻὍὕ  ἰὉ ὅ ὀ Ἵὕ ὂὖὉὈὕὄ ἰὄὕ  ἱ Ὄὕὂ ὝἽὕἻὠὍ  ὂ Ὅὖ 
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ὠὑ  ὑ Ἳ ὠὉ  (filter), ἵ Ὄὕ Ἧ  ὑ ὑ Ἳ ὀ  (paradigmatic form) 

ὝἽὕ ὝἽὕ Ἳ  ὂὉὕὊὕἻ ἱ  ὝὈὕὐὖὉὖ  ἵ Ὄὕ ἰὄὕ  ἳ ὠὈὉὕὄ ὝἽὕ ἻὠὍ 

Ὀ  ὝἻὕ ὀ ἯἻὊὕὂὖὠὉ  ὝἻὕ  ὈὕὂὖὕὖὠὉ ἳ ὑὕ Ἳὖὄὕ . ἱὂ  ἵὂὖὊὕἻ 

ἱὂ ὀ  Ὗὑὅ ὀ ὝἽὕ  Ἧ ὅὠὀ Ὀὕὂὖὕὖ (word based model) ἵ  Ἧὠὐ Ἳ ὅ ὀ 

Ὀὕὂὖὕὖ, ἰὊὟὄὕ  (Aronoff, 1985) ἵ ὅὑὊὕ  ὝὈὕὐὖὉ ὅ ὀ . ἰὊὟὄὕ ὅὖ  

Ἳ ὟἻὕ  ὅὖ ὑ ὑὄὑ ὠὋ ἵ ὠὊ Ἳὖ Ὃ: 1) ἵ Ὄὕ ἽὗὊὕὄ ὝἽὕ Ὄὕ Ἳ  

ὝἽὉ ὅὕ  ὝἽὕ  Ἧ ὅὠὀὉὖὌὕὄ; 2) ὂὖὉ ὝἽὕ ἶ ἻὄὟὑ ἱ  

ὂὄὖ ὝἽὕ ὀ  ἽὗὊὕὄὑὖὂὖὠὉ ὅὉ ὅ ὂὖ ἳ ὑὕ Ἳ ὅ; 3) ὂὖὉ ὝἽὕ Ἳ  ἶ ἻὄὟὑ 

ἱ  ὝἽὕ Ἳ  ἻὖὉ ὝἽὕ  ὑὠἻ ὅὕ ἻὍὖ  (major lexical categories) 

Ἧ Ἳ ὂὖὄ ἻὍὕἻ ὑ .  

ὝἽ  ὑὠὌ  ὅὖ ὄ  Ὀὕὂὖὕὖ (word network model) (Sing and Ford, 1984) 

ἳ ὅὄὖὉ  Ἰ  ἳὋ Ἵὕ  Ἧ ὠὋὠὉ  (relational approach) ὅὖ ὅ Ὃὖ ἯἻὊὕὂὖὉὖ  

Ὀὗ  ἳ ὅὄὖὉ  Ἵὕ ὠὑ ὃὖ Ἳὖ Ὃ . ἱ ὑ ὠὋ ἳ ὅὄὖὉὠὌ ἱὊ  

ὂ ὠὈὉὕὄ ὝἻὕ ὠἻἻὍὕ  ὑὖὑὊὠὁ ὝἽ Ἳὖ Ὃ : 1) ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ  

Ἧ ὅὠὀ ἳ ὅ  ἯὌ, ὝἽὕ Ὄὕ 2) ὝἽὕ Ἳ  ἯὌ ἻὍὕἻ Ἰ Ὕὑὕ ὀ  ἻὌὠὑ  

ὂ ὠὈὉὕὄ ὑὠὌ ὅὖ ὄὌὕ  Ὕὂὕὀ  ὝἻὕ Ὅὄ. ὝἽὕ  ὑὠὌ ὅὖ ὄ  Ὀὕὂὖὕὖ 

ἳ ὅὄὖὉ  ἱὉ  ἵ ὄ ἵ ὅὠὂ  ὅ Ὃὖ  ἽὖὌ Ὃὖ ὅὖ ὀ Ἧ ὅὠὀὉὕὄ 

Ἧ Ὀὕὄ ἻὠὍ  ὝἻὕ Ἳὖ Ὃ :  

1) ὅ Ἳ ἳ ὅὄὖὉ ἻὍὖ  (multiple morphologies) ὑὖὌ Ἳ; ἲὕὖὠὁ ὑὠἻἻὉὕὄ 

ὂὖὕὖ  ἰ Ἳ ὂὖ  (inflection vs derivation), Ἰ ὟἽ ὂ  ὅὖὕὖ ὂ  

(concatenative vs non-concatenative)  Ἧ Ὄ  Ὕὂὕὀ ἽὖὉ Ὃὂ  (non-linear) 

ἱὠὀὉὖ  ἵ ὂὑὖὂ Ὗὑ ὅὕ  ὝἽ Ὁ ὅὀὑὖὠὌ.  

2) ἳ ὅὄὖὉ  ὝἽὉ ὠὈ ὝἽ  Ἧ ὅὠὀ ἯὌἻὕἻ  ὝἽὕ ὠὌ  ὂὗ Ὀὕὄὖ ὂ . 

Ὗὑ  (root),  ὅ ὂὖ (stem), ὝἽὕ Ὄ  (lexeme) Ὗὅὕ ὋὠὑἻ  ἵ ὂ ἳ ὅὄὖὉ  

Ἧ ὂ  ὂὊ ὅὀὑὖ ὠὌ.  

3) Ἰ Ἳὖὠὁ ὂ (unified)  ἳ ὅὄὖὉ  ὝἽὉ ὠὈ Ὀὗ  ὃὖὠὌὃὖ Ὃ . ἳ ὅὄὖὉ 

Ἰ ὉὄὖὉ  ἱὠὀὉὖ  ἳ ὅ ὂ ὂὖ  ἱὠὀ ὅ ὀ Ὀ ὀ  

Ἧ Ὀὂὖ Ἳ ὅὀὑὖ ὠὌ. ἵ ὂ ἳ ὅὄὖὉ  ὝἽὉ ὠὈἻ  Ἧ ὅὠὀ (basic) 

Ἧ Ὄ  ἰ Ἳ ὅ ὀ (derived) ὑ ὑ ἻὍὖ  Ἳ ἻὠὍ  ὂ ὑ  Ὗὅὕ Ὃ 

ἽὖὋ ὅὕὄ ὂὖὠἽ ἱ ὠὌ.  

5) ἵ ὂ ὑὠἻ ὅὕ  ἳ ὅὄὖὉὌὕ Ὀ  ὂὗ Ὀὕὄὖ Ἳ ὅὀὑὖ ὠὌ ἵ ὅ  

ὑ ὂ ὅ Ἳὖ Ὃ .  
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6) ὝἽὕ  ἳ ὅὄὖὉ  ἽὗὕὖὉὃὖὠὌὉὖ  ἰὂὕὊ  ἵ ὂ Ἳ ὅὕ ἻὟὍὕ 

ὑὠὊὉὠὋἻὟὍὕ ἵ ὝἻὕ Ὅ ὅὀὑὖ ὠὌ (ἵ.Ἳὕ. ὅ Ἳ ἱὠὁ  Ἳ ὅὕ 

(adjacency condition) Ὗὅὕ Ὃὑ Ὃὖ  ἱὀὈὖ ὠὌ). ἳ ὅὄὖὉ  ἱ  ὑ ὑ 

Ἧ ὅὠὀὉὖ  Ὕὅὕ ὠὈὉὖὉ  Ἧ ὅὠὀὉὖ  ἳὋ ὝἻὕ ὀ ὝἽὕ ἻὍὖ  

ἰ ὑὕἻ  Ἳ ὂ ὅ Ἳὖ Ὃ . ὝἽὕ  ἵ ὅὠὂ  Ἳ ὂὖ  ὝἻὕ Ὅ Ἰ  ὝὑὍὖ ὅὕ  

 ὅ  Ἳ  ὝἻὕ ὅὂὕ  ὅ ὅὕ Ἳ  ὝἽ Ὁ ὅ Ἳὖ Ὃ : 1) 

Ἰ ὉὄὖὉ  ὑ, 2) ὑὠἻ ὅὕ  Ὀ 3) Ὕὅὕ ὠὈ. ὝἽὕ  ὑὠὌ ὅὖ ὄ  

Ὀὕὂὖὕὖ ὝὈὕὐὖἻὠὍ  Ἳὀ ὂ Ὕὅὕ ὠὈἻὠὍ  ὠἻ ὝἻὕ  Ἰ  ὂὄὖὉὕὄ 

Ἰ Ἳὖὠὁ ὂ ὟἻὕ ὅὕ ὠὀ (single unified theory) ὝὈὕὐὖἻὖὋ . ἱ  

ἳ ὅὄὖὉ  ἳὌἻ  Ὕὅὕ ὠὈἻὠὍ ὟἻὕ  ὝἽ Ἳὖ Ὃ . ἳ ὅὄὖὉ  ὂὖ ὀ  

(Morphological strategy (MS)) Ἧ Ὄ  ὝἽὕ Ὄὕ Ἳ  ὂὖ ὀ  (Word Formation Stategy 

(WFS)) ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ ἳ ὅὄὖὉ  ἳὋ ἻὠὍ ὑὖὑὊὠὁ ὝἽ Ἳὖ Ὃ .  

4.3.1.2. ἳὍὝὈὕὐὖὉὖὉ  ὟἻὕ ὅὕ   

4.3.1.2.1 Ὀὄ ὝἽὕ ἻὍ ἽὖὉ ὂὖ  ἳ ὅὄὖὉ  ἯὠὈ ὅὖ  ὟἽἻὕὖ  ὈὗὍ Ὕὅ ὂ   

ἳ ὅὄὖὉ  Ὕὅὕ ὑὕὄ ὅὕ ὠὑ Ἰ  ὝὈὕὐὖὉὖ  ἻὌὠὑ  ὂ ὠὈὉὕὄ ὝἽὕ ἻὍὖ  

ἯἻ ἯὠὈ ὠὅ ὑὖὍ ὑὂὕ . ἱ Ὕὑ Ὄὕ  ὝἽὕ Ἳ  ἳ ὠὈὉὖὟὌὟὉ 

ἱ Ὄὕὂὖ ἻὌὕ; ἰὄὕ  ἱὠὑ ἳ ὅὄὖὉ  ὝἽὉ ὠὈἻὍὖ  Ἰ  Ὀ 

ἯὠὈ Ὕὅὕ Ἳὕ  ἰ ὠὈ ὝἽ Ὁ ὅ Ἳὖ Ὃὄ. ὝἽὕ ἻὍ ἽὖὉ ὠὂ  ὅ Ὃὖ ὅὌ ὅὕ ὠὑἻ  

ὠἻ ὝἻὕ Ὅὅ Ἳὖ Ὃὄ. Ἰ  ὝὈὕὐὖὉὖ  ἯἻὊὕὂὖ Ὃὖ ὂ Ὕὅὕ  Ἳ  ὈὕὋὕἻ, 

ἯἻὊὕὂὖ ὂὄὖ ὅ ὀ ὂ ὂὖὊὈὕὄ ἳ ὠὋ  ὝὈὕὐὖ ἳ ὋὕἻ ὃὀ ὂ ὅ ἻὖὋ . ἱ  

ὑὐὖὉὖ  ὝἽὕ ἻὍ ἽὖὉ ὠὂ Ἰ  ὝὈὕὐὖὉὖ  ἱ ἻὖὋ ὝἽὕ  Ἧ ἻὍὖ  ὅ Ὁ  ἵὄ 

ὑὖὑὊὠὁ ὝἽ ὉὌὕ; ἱὠὑ Ὗὅ ὅὑὊὕ  ἯὋὖὉ ὅ Ἳ Ὗὑ; ἶὝὄ Ὃὕ  Ἧὠὑ 

ἱ Ὃὖ ὂ ὠὈὉὕὄ ὋὖἻ; ἽὖὌ ὑὐὖὉὖ  Ἧ Ὀὕὄὖ Ἳ ἱὉὌὕὂὠὑ (Aronoff and Ashen, 

1998). 

 ἻὕὊὁ ἻὕὕὖὉ Ἧ ὅὠὀὉὖ  ἳ ὅὄὖὉ  Ἵὕ ὂὖὉὈὕὄ ὝἽὕ ἻὍὖ  

ὝἽὕ ἻὍ ἽὖὉ ὂὖ  ὝἽὉ ὅ ὑὂὕ  ἳ ὠὈὉὖ  ἳ ὍὂὕὉὖ  ὝἽὕ ἻὍὖ ὂὕ  

ἱὊ ὠὀ  Ἰ ὠὋὝὉὕ  ἱὠὁ  Ὕὅὕ ὑὕὄ ὅ Ἳ  ἱὠὌ ἵ  Ἰ ὑ  

Ἧ Ὀὕὄὖ ἻὌὕ . ἳ ὠὈὉὖὟὌὟὉ ἱὊ  ἻὖὉ ἻὕὊὁ Ἳ ἻὕἻ ἱὠὂ  ὂὑὋὕὄ 

Ἳ ὂὕἻ ὃὖ ὅὖ Ἳ ἱὉ :  

1. ἳ ὅὄὖὉ  ἯἻὊὕὂὖ  ὂ ὠὈὉὕἻ  ὝἽὕ ἻὠὍ  ὠἻὉὕ Ἳὖ Ὃὄ. ὟὈ  

ἸὟὊ ὝὈὕὐὖ  ὝἽὉ ὅὕἻὠὍ  ὝἽ Ἳὖ Ὃὄ.  

2. ἳ ὅὄὖὉ  ἯἻὊὕὂὖ  Ἧ ὅὠὀὉὖ  ὂ ὂὖὊὈὕὄ ἳὋὠὑ  ὅ Ἳὖ  

ὝἻὕ Ἳὖ Ὃὄ.  
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ἰ Ὗὄὕ  Ὀ  ἰ Ἵ  (Aronoff and Anshen 1968) ἵ ὅὑ Ἳ  ὅὖ ὑ Ὀὕ  

Ἳὖ Ὃὄ : ἵ ὝἽὕ Ἳ  ἱ ἻὖὋ  Ὀ  ἵὠὑ Ἵὕ ὂὖὉὈὕὄὠὑ ἵ ὅὂ  

ἱὠὀὉὖὌὕὄ Ὗὑὅὕ Ἳ  ὂὄὖ ὅ ὀὑὕὖ  ἯἻὊὕὂὖ Ὀ  ἳ ὅὄὖὉ  ἱὑ Ὃὖὄὕ  

Ὀ  ὑὖὑὊὠὁ ὝἽ Ὁ ὅ Ἳὖ Ὃ . ἳ ὅὄὖὉ  ἯἻὊὕὂὖ  Ἰ Ὃὖ  Ἰ  

Ὕὂὕὀ Ἳὖ Ὃ  ἵ ὅ  ἳ ὅὄὖὉ  Ἧ ὅὠὀὉὖ  ἻὌὠὑ  ὂ ὠὈὉὕὄ ὝἽὕ ἻὍὖ  

ἳ ὑὕ ἻὌὕ  ὈὠὋ ἻὈὕἻ  Ὃὖ ὅὖὀ ὅ Ἳὖ Ὃ. ἱ  Ὕὅ ὅὕ  Ὗὅ ὅὑὕὖ  Ὀὄ 

ἯἻὊὕὂὖὉὖ  ὟἽἻὕὖ Ἳ ὅ Ὅ ἳ ὠὈὉὖ  ὑ  Ἧ ὅὠὀ  ὝἽὕ ἻὍὖ  Ὀὗ  ἳ ὅὄὖὉ  

ὑὖὂὖἻὍὖ  ὅὉ ὅὕ ὀὕ  ὝἽ Ὁ ὅ Ἳὖ Ὃ . ἳ ὅὄὖὉ  ὑὖὂὖἻὍὕ  ὝἽὕ Ἳ  ἰ ὠὈ 

ὝἽ Ὁ ὅ  Ὀ ὝὋὕ  ὃὖἻ  Ἰ Ἳὖ ὠὈὉὖ  ὈὊ ὕὖὠὈὉὕ  (inheritance of irregulaity). 

ἱὂὖ  ὈὊ  Ὕὅὕ ὠὈὉὖὉὠὌ ἳὠὀὉ ἻὌὠὑ  ὂ ὠὈὉὕὄ ὝἽὕ Ἳ  Ἧὑ Ὃὖ  

ἴἻὖ Ἳ ὅ ὀ Ἧ ὂ ὂὖ  ἽὖὋὖ  Ὀὕ ὅὕ ὠὀ ὝὑὍὖ ὅ ἻὖὋ . ἳ ὅὄὖὉ  

ἯἻὊὕὂὖὠὉ  Ἵὕ ὂὖ ἻὖὋ . ἱ ὅὖ  ἳ ὅὄὖὉ  Ἧ ὅὠὀὉὖ  ἻὌὠὑ  ὂ ὠὈὉὕὄ 

Ἧ Ἳ  ἱὉ ὅὕἻ  ὝἽὕ  ὅὂὖ ἻὍὕ . ἳ ὅὄὖὉ  ὟἻὕ ὅὕ  ὝἽὕ  ὕὖ  ὝἻὕ ὠἻ 

ὝἽὉ ὅὕ ἻὍὖ  ὅὌ ὅὕ ὠὑἻ  ὠὈὉ ἯἻὊὕὂὖὉὖ  ἵ ὑὕ  ἳ ὅὄὖὉ  ἯὠὈ Ἳ  

ἳ ὅ ὂ  ὝἽ Ὁ ὅ Ὅὄ ἵ Ὃ ὟἻ ὑὖ  Ἵὕ ὂὖὉὈὕὄ ὂὗ ἻὍὕἻ 

ὝὈὕὐὖὉ ὅ Ὅὄ. ἱὠὂ  ὅ Ὃὖ ὅὌ ὟἻ ὑὖἻ  ἵ Ἳὖ Ὃὄ.  

ὟὈ  Ὀ  Ἳ Ὄ  (McQueen and Cutler, 1998) ἵ Ὗὅὕ  ὅὖ ὑ Ὀὕ  

ὟἻ Ἳὖ Ὃὄ : Ὀὄ ἯἻὊὕὂὖ ἳ ὅὄὖὉ  ἳὋ ἻὠὍ  ὋὖὉὕ Ἳ  ὝἽ Ὀὕ  

Ἰ ἻὠὈ Ἳ ὅ Ὅὂὕ? ἵ Ἳὕ ὀὕἻ, ἱὊ  ὝἽὕ Ἳ  ὝἽὕ ἻὍ ἽὖὉ ὂὖ  

ὋὖὉὕ Ἳ  ὝἽ Ὁὅ Ὅ ἸὟὊ ὅ ὂὖὠὉ Ἧ Ὄ  ἸὟὊ Ἰ ὠὀ ὅ Ἳὖ  ὝἻὕ Ἳὖ Ὃὄ 

ἵ ὅ  ἳ ὠὈὉὕ? ἱ  ὂ ὠὈὉὕἻ ἳ ὅ ὂ  ὅ ὋὖὉ ὟἻ ὑὖὉὕ : ὃὗ ὀ ὃὕ  

ὃὖὠὄὑὖ  (long-term memory) ὝἽὕ ἻὍὖ  ἯἻ ἯὠὈ  ὅ ὋὖὉ ἵ ὂἻὑ  

ὟἽἻὕὖ Ἳὅ Ὅ? ἵ ὑὕ? Ὗὅ  Ἧ Ὄ  ἵ  ἳὍὗ  Ὀὄ ἯἻὊὕὂὖ  

ὌὄὋὖ  ὂἻὑ  Ὕὅὕ ὂὑὠὊὑὖ  (mapping) ὝἽὉ ὅὕ Ἳὖ  ἳ ὅὄὖὉ  ἯὠὈ  

ἵ ὅ ἻὍὖ ὠὅ  ὝἽ Ἳὖ Ὃ? ὟὈ  ἰ  Ὀ  ἳ ὅ ὂ  ἱὑ ὠὋ  ὅ ὋὖὉ 

ὟἻ ὑὖἻ  ἱ Ἳὖ Ὃὄ. ἵ ὑὠἻὉὖὌὕὄ ἳ ὅὄὖὉ  ὅ ὅὕ  ὃὀ Ἳ Ὗὑ; 

Ὀ  Ἧ ὂ  ἳ ὅ ὂ ἻὍὖ  (access representation) ἵ ὑ ὑ  ἱ ὈὕὂὖὕὖὉὕὄ 

ὝἽὉ ὅὕ Ἳὖ  ὑὖὠὍὑὕἻ ἱ Ἳ Ὗὑ?  

ὝἽὕ ἻὠὍ  Ὕὅ ὠἻὉὖ  Ὀὄὖὂ  ὝἽὕ ἻὠὍ ὅ ὂὕ Ἳὖ Ὃὕὄὕ? 

Ἧ ὅ ὝὉ Ὃὕ  ἵ ὟἻὕ ὅὕ  Ἧ ὅὠὀὉὖὌὕὄ, ὂ Ἳ Ἧ ὅὠὀὉὖὌὕὄ Ἧ Ὄ  

ὍὖὉὖὉ  Ἧ ὅὠὀὉὖὌὕὄ Ἧ Ὀὕὄ Ἳ  ἱ ὑὕ ἻὠὍ ἳ ὠὋ ὝἽ? ἱὠὑ 

Ὀ ὝὋὕ  Ὀ  ὟἻ ὑὖἻὍὕἻ ἯὠὈἻὖ Ὃὄ. ἵὠὑ ἱὑ Ὃὖ  ὂὗ ὈὕὄὈὕἻ 

ὑὖὠὀὉὍὖ  Ἧ Ὄ  ὟἻ ὑὖ  ὅ ὋὖὉ ὂὗ ὈὕὄὈὕἻ ἵὠὂ ὃὖ ὑ ἱὉ, ἵ ὂὠὄ Ὗὅ ὅὑ  
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ἱ ἻὖὋὕ ἻὟὍὕ Ἧ ὂὠὄ ἳ ὅὄὖὉ Ἳ  ἱἻὖ Ὃὄὑὕ ἵ ὅὄὑ ὠὋ  Ἳὑὄ ὂὖ  

ὝἻὕ ὍὕὈ, ὑὖὂὖ ἯὠὈ Ὕὅὕ Ἳ  ὑὖὂὖὑὖὌ  ἱ ὌὕὂὠὑὉὕἻ ἱ ὅὂ  ἻὕὊὁὈὕἻ, 

ἳ ὅὄὖὉ  ὅὌ ἵ ὁὖὠἻὉὖὌὕὄ ὝἽὕ ἻὍ ἽὖὉ ἻὠὍ  Ἳὀ ὂ Ἰ  Ὕὅὕ ὑὕὄ 

ἳὌἻ Ὕὅὕ  Ἵ ὀἻ ὠὂ  ὂ Ἳὖ Ὃ . Ἰ  ὝἽὕ ἻὍ ἽὖὉ ὠὂ  ὂὄὖ ὅ ὂ ὅ ὀ 

Ἳ ὑὕ ἻὈὕἻ  (individualized conception)  Ἳ ὂ ἱὉ  ἵ Ὃὕ, ἳ ὅὄὖὉ  

ὝἽὉ ὅὕ Ἳ  Ὗὑ ὅ ὀ ὝἽὕ ἻὍ ἽὖὉ ἻὠὍ  Ἳὀ  ὝὑὍὖ ὅ  

Ὕὅὕ ὠὈὉὕ Ἳ ἻὠὍ  Ἳ ὝἻὕ . ὝἽὕ ἻὍ ἽὖὉ ὂὖ  Ἳὕὁ ὅ  Ὗὑ ὅὕ Ἳ  

ἳ ὅὄὖὉ  Ἳὕὁ ὅ  Ὗὑ ὅὕ ἻὍὕἻ  Ἳ ὂὅὀ  ὟὂὠὑὉὖ ὠὌ.  

ὝἽὕ ὠὌ Ἧ ὂ  ἳ ὅὄὖὉ  ὅ ἻὍὖ ὠὅ  ὅ ὋὖὉ Ὗὑ ὅ ὀ 

Ἧ ὠὋἻὠὍ ἰὉ ὅὖ ὑ  ἳ ὅὄὖὉ  ἳὍὑὖὉ  ὈὕὂὖὕὖἻὠὍ  Ἳ ὂὖ  

ὝἻὕ ὍὌὕ . 

4.3.1.2.2. ὈὕὂὖὕὖἻὍὖ  ὑὠἻἻ   

ἳ ὅὄὖὉ  ἳὍ ὝὈὕὐὖὉὖὉ  ὈὕὂὖὕὖἻ  Ὕὂὕὀ ὅὕἻ  ὅὌ ὟἻ ὑὖἻὠὍ ἵ ὅ 

ἱὉ . Ὕὅ ὂ  (access) ἳ ὅὄὖὉ  ἯὠὈ ὅὖ  ὌὄὋὖ  ἶὂὕὑ  ὅ ἻὍὖ  

ὝἽ ἻὖὋὂὕ Ἧ Ὄ  Ἧὂὖ  ὑ ἻὖὋὂὕ? ὅ ὂὖἻ  (stem) Ἰ Ἳ  (affixes) ἸὟὊ 

ἯἻὊὕὂὖὉὖ  Ἰ ὀ  Ἰ  ἱὠὁ  ὟἽἻὕὖ Ἳ ὅ  ὈὗὍ ὝὅὋ ὅ ἻὖὋὂὕ Ἧ Ὄ  

Ὗὑ ὅ ὀ ὅὂὖὟὑ Ἳ  (records) Ὀ  ὝἽὉ ὅὕ Ἳ  ἳ ὅ ὂ ὅ ἻὖὋὂὕ? 

ἯἻὊὕὂὖὉὖ  ἱὉ  Ὀ  Ἧὂὖ  ὝἽὕ  ὑ ἻὍὖ  ἳ ὅ ὂ  ἱὑ ὠὋ  

Ὕὅὕ ὂὑὠὊὉὖ  ὝἽὕ ἻὍὖ  ἵ ὂ ὅ ὀ ὟὅἽ ὅ ὀ, ὅ Ἳ ὅ ὀ Ὀ  ὟἻ Ἳ ὅ ὀ 

ὑ ὑ Ἳ  ἱὠὀὟὉ ἳ Ὅ Ὗὑ ὅὕ ἻὠὍ ἱ ὌὕὈ  ὝἽ ὅ  ὟἽἻὕὖ  Ἧ ὑ  

ὂ ὠὈὉὕὄὂὕ? Ἧ Ὄ  Ἧὠὂ  ὂὄὖ ὂὄὖὉὕὄ Ὕὂὕ ἻὍὕἻ ἰὄὕ  Ἰ ὝἻὕ  

ἱὠὁ Ἳ ὅ ὀ ὑ ὄὕὖ  ὝἽὕ ἻὍ ἽὖὉ ἻὍὕἻ  Ἳ ὂὌὕὈὕ?  

ἱὠὑἻ  ἵ Ὄὕ  ὝἽὕ  Ὕὅ ὠἻὉὖ  ἳ ὅὄὖὉ  ἯὠὈ ὅὖ  Ἧ ὂ ὀ  

(ὅ ὃὖὠὌ ὀ ) Ὕὂὕὀ ὅ  ἻὖὉὈὕὄ ὟἻ ὑὖἻὍὕ . ὝἽὕ ἻὍ ἽὖὉ ὂὖ  

ἵ ὑὕ Ἰ  ὝὈὕὐὖὉὖ  ὝἽὕ ἻὝὍ Ὄὕ  ὝὅὋὅ ἻὖὋ  ἵ Ὃ ὟἻ ὑὖ ἵ ὑὕ  Ὀὄὖὂ Ὀὄ  

ἻὌὠὑ  ὂ ὠὈὉὕὄ ὝἽὕ ἻὠὍ  ὅ ἻὖὋ  ἵ ὅὠὂ  ὂὗ Ὀὕὄὖ  ἰ Ὃ Ὅὂὕ . 

Ὀὄ ἳ ὅὄὖὉὠὌ  ὅὕὖὟἽὕὂὖ  Ὁ ἽὖὉὖ  ὝἽὕ  ὕὖ  ὝἻὕ ὠἻὉὖ  Ἰ ἽὖὌ 

ἻὖὉὈὕὄ ἳὍὝὈὕὐὖὉὖὉ  ὈὕὂὖὕὖἻ  ἰὊὕὉ ὅ ὀὄ. ὝἽὕ  Ὕὅ ὂ  Ὗὑ ὅ ὀ 

ὟἻὕ ὅὕ Ἳ  ὝὈὕὐὖὉ ὅ ὀὄ. ἻὗὟὐ ἱὑ ὠὋ  ὅ Ὃὖ ὑὖὍ Ἳ ὅ ἻὖὋ .  

ὟἻὕ ὠὑ ὑ  ὈὕὂὖὕὖἻ  (String-Scan Models) 

Ὀὕ Ὃ ὑὠὌ ὅὖ ὄ  Ὀὕὂὖὕὖ (Transition Network Model) 

Ἦὅὕ ὀ  (Forstor, 1976) Ὗὂὠὑ ὅ ἻὖὋ ὟἻὕ ὠὑ  Ὀὄὖὂ Ὁ Ἵὖ Ἵὕ  ἯἻὊὕὂὖ  

Ὗὂὀ  ὝἻὕ ὠἻ Ἧ ὅὠὀὉὖ  ἯὠὈ ὂ Ὀὄ ἯἻὊὕὂὖὉὖ  Ἰ  ὝἽὕ ὠὌ 

Ὀὗ Ὕὀ ὅὂ  Ὁ  ὝἽὕ  Ἧ Ἳ  ὟὃὊ  ὈὕὂὖὕὖὠὉ  ὅὕὖ ὠὊ ἻὖὋὕ . ἱ ὑὖὉ Ἳ 
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ὝὃὋὖ Ὀὕ Ὃ ὑὠὌ ὅὖ ὄὌὕ (Forstor, 1976). ἱ  ἱὀ  ὅ Ἳ ὂὖ  ὑὌ  ὅ Ἳ ὂὖ  

ὟἻὕ ὠὑὠὉ ὑ ἻὖὋ  (ἰ ἻὖὋ ). ὟἻὕ ὠὑ ὂὗ ὑ  ὑὠὊ Ἰ  ὟὃὊ ὂὖ  Ἰ  ἵ  

ἵ Ὃ ὑὖἻὖὂ ὂὖ  Ὕὂὕὀ ἽὖὉὕἻ Ὗὄ . Ἰ Ὕὑὕ  ὃὖὠὌὉὖ  Ὕὅὕ ὂ  

Ἳὕὁ ὅ ὀὕ  Ὀὕ Ὃ  (transition) Ὗὄ . Ὗὂὠὑ ὅ  ὟὃὊ ἻὍὖ  ὅὖ ὝἽ ὠἻ 

(back tracking) ὃὖἻ . ὟἻὕ ὠὑ Ἳὕὄ Ὗὂὀ  ἯἻὊὕὂὖ  Ὗὂὀ  (dictionary search) 

Ἧ ὅὠὀὉὖ  ἯὠὈ ὂ; ἱὂὖ  Ἵὕ ὂὖὉὈὖ Ὄὕὂ ὝὑὍὖ  Ἰ ὉὄὖὉ  Ἳ ὅὕ ὀὕ  

ὃὗ Ἳ ὅ . Ὗὄ Ὃ  ἽὕὖὉὕὄ ὑὐὖὉὖ  ἱ ὂὕ  ὝἽὕἻὕὄ ὃὖὠὌ 

ὑὠὌ ὅὖ ὄ  ὂὗ Ὀὕὄὖ . Ἵὖ Ἳὄ  ὅὖ ὑ ὑὄὑ Ὃὖ  Ἳὕὁ ὅ ἻὖὋ .  

1. ὑὐὖἻὍὖ  Ἰ Ὃὖὠὁ  (Merging of pathways): ὑὐὖἻὍὖ  Ἰ Ὃὖὠὁ  ὝἽὕ  

Ἰ Ὕὑὕ  ἱὀ ὂὖ  Ἰ  ἵ ὂὖ  Ἰ  ὂὄὖ Ὗὃὠὑ  ὑὂὕ  ὝὅὋ ὅ  

ἵ  ὂὄὖὈ ἻὍὖ ἯὠὈ  ἱ ὅὖὀ, Ὃὖ ὅὖ ὀ ὅὂὖ ἻὍὖ  ἱ ὠὅ 

ὑὖὑὊὠὁ ὝἽ Ὁ  Ὗὂὀ  ὑὐὖἻὠὍ Ἧ Ὀὂὖ .  

2.ὑὐὖἻὍὖ  ἵ ὁὖ ὠἻ (Number of pathways): ὑὠὌ ὅὖ ὄ  ὑὐὖὉὖὌὕὄ 

Ὃὖ ὅὖὀ ὅ ὀ ὑὐὖἻὍὖ  Ὗὃ Ἳ  ἵ Ὄὕ  Ἵὕ ὂὖὉὈὕὄ Ὀὕ Ὃ ἻὠὍὑὖὀ  

ὠὋὑὕ .  

3. ὑὐὖἻὍὖ  ἯὠὈ  (structure of pathways) ὑὐὖἻὍὖ  ἯὠὈ  ὑ ὀ   

ὑ ὑὂ  ὄὟὊ ὝἽὕ  ὑ ὠὑ  ἽὕὖὉὕἻ  Ἳὁὖ .  

ὅὖ ὑ ὑὄ Ἦὅὕ ὀ  Ἳ ὀὋὖ  ἱ Ὀὕὂὖὕὖ Ὗὃὕὖ Ἧ ὌὈὖ ὠὈἻ  ἰ :  

1. ἱ Ὄὕὂ ὝἽὕ Ἳ  (non-words) ὈὖἻ ἵὍὖὂὖ  Ἳ ὝἻὕ Ὅ  Ὁὠὑ.  

2. ὃὗ ὀ ὝἽὕ ἻὠὍ ἯὠὀὉ ὂ  ἻὕὌ  ἵ .  

ἱ Ὀὕὂὖὕὖ ὝἽὕ  ὃὖἻ Ὕὑ  ἻὕὊὁὖὠὉ Ἳὁ ἻὖὝὌ  ὝἽὕ  Ἧ Ἳ  Ἰ  Ὗὃὕ ὠἻ 

ὑὖὍ Ἳ  ὂὑὋὖὑὖ ὀὂὕἻ  Ἳ ὀὋὖὉ ὅ Ὅ . ἱ Ὀὕὂὖὕὖ ὝἽὕ ὠὌ  Ἳ ὅὖ  

ὈὕὂὖὕὖὉὕἻ ἱ ὌὕὈ  Ἰ Ὁὠὄ Ἳ ὅὖ  ὈὕὂὖὕὖὉὕἻ  ὝὂὕpἻὖὋ . ὟὈ  Ἳὕ ὝὈ  

(Garman, 1990:262) ἵ ὅὑ  ἱ ὑὖὉ Ἳ ὝὃὋὖὉὖ  ὠὋὅὕὀὕἻ  Ὃὖ ὅὖ  Ἧὑ  

ὅὕ ὠὑὠὉ  Ἳ ὂὖ  ὝἻὕ ὍὕὈ  ὑὖ ὑὖὀὌὕἻὕ : ἯἻὊὕὂὖ ὂὄὖὉὕἻ  

ὅ Ὁ ὀ ὅ Ὅ ἵ Ὄὕ ἯὌ Ἳ  ὑ ὈὕἻ ἳ Ἵὕὖ Ἳ ὅ  ὂὊ ὅ  Ἰ  ὂἻ 

ὑ  ἰ ; ἱ  ὅ Ἳ ἻὠὍ  Ὂ ὑ  Ἧὑ Ὃὖ  Ὕὅὕ Ὅὀ Ἳ ὠὂ ὑ ὑ  

ἵὄ ὅ  ὅὉ ὅὕ  ἵὍὖὠὈ Ἧ ὅὠὀὉὖ  ὂ  ὈὖὠἻὠὉ  ὝἻὕ ἻὖὋ; Ὀὄ  

ὝἽὕ ἻὍ ἽὖὉ ὠὂ  Ὕὅὕ ὂὑὠὊ ἱ ὈὕὂὖὕὖὉὕὄ Ἰ ὠὋ ὟὂὠὑὉὖ ὠὌ Ὀ  

ὂ  ὑὖὠὌὈὂὖ Ὅ . 

4.3.1.2.2.1 ὂὄὖ ὂὖὉ  Ὗὂὀ  Ὀὕὂὖὕὖ (Autonomous Search Model) 

ὟὃὊ  ὈὕὂὖὕὖὉὖ  Ὗὂὕ ὑὖ ὅὖ ὄ  Ἦὅὕ ὀὕὖ  (1979) Ὀ ὝὋὕ  Ὀὕ ὅ ὀ Ὀὕὂὖὕὖ 

ἱ ὃὖὠὌ ἰ  ὈὕὂὖὕὖὉὕ  (two stage processing model); ἱ  ὝἽὉ ὠὈὉὖ  
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Ὕὂὕὀ ἽὖὉὕὄ ὅὕ ὠἻ  ὝἻὕ ὀ; ἱὂὖ  ὂ  ὃὖὠὌ ἱὊ ὀὕὑ  ὃὖὠὌ Ὕὂὕὀ ὑὂ  

 ὑὖ . ὂ  ὃὖὠὌὉὖ  Ὗὂὀ  ὝἽὕ  ἯὌ ἻὍὖ  ὃὖἻ Ὕὑ ὁὕ  

ὃὖὊ ὅ ὂ ὅ Ὅ . ὄ  ὋὖὉ Ὀὕὂὖὕὖ Ὗὅὕ  ἱ ὌὕὈ  ἱ  ὝὅὍὂὖἻ ἯὠὈ ὠὅὑὖὀ 

ὃὖἻ Ὕὑ  ὂὊὃὖὊ  (frequency rank ordering) Ἳὑὄ ὑὖ  ὝἽ ἻὖὋ . ἳ Ὅὗ  

ὟἻὕ ὠὑὉὖ  ὑ ὀὠὌὑὖὀ ὝἽὉ ὠὈὉὖ  ἱὊ ὀὕὑ  ὃὖὠὌὉὖ  Ἧ ὑ ἱὀ Ὃὖ (abstract 

location marker) ὂ  ὃὖὠὌὉὖ  ὝὅὋ ὅ ὀ Ὃὖ  Ἧ ὅὠὀὉὖ  ὝἽὕ  ἯὌἻὖ  

Ἧ ἻὠὌ  ὝὅὋ ἳὂ ἻὖὋ . ἱ ὝὃὋὖ ὠὋ ὅ Ὁ  ὑὕὖὠἽ (cataloguing) Ὗὅὕ Ὃὂὕ . 

Ἰ  ἻὖὉ ὟἻὕ  (master file) ὑὕὖὠἽ ὅ ὂ ὅ ὀ ὂἻὑὠὌ  ὝἻὕ ἻὖὋ; ἱ  

ὂὌὕὄ Ἧ Ἳ  Ὕὅ ὠἻ  ἳὂ ἻὖὋ . ὂὄὖ ὂὖὉ  Ὗὂὀ  Ὀὕὂὖὕὖ ὅὖ ὑ  

Ὃὖ ἻὠὍ  ὝἻὕ ἻὖὋ :  

1. ὂ  ὃὖἻ Ὕὑ  ἳ Ὅ ὝἽὕ Ἳ  ὠὋ ὂ ὃὖἻ Ὕὑ  ἳ Ὅ ὝἽὕ ἻὠὍ 

Ἳὕ  ὑὖὠὊὑὕἻ Ἧ Ἳ ὅ . 

2. ἱ Ὄὕὂ ὝἽὕ ἻὠὍ ὑὖ ὑὖ ὂ  ἳ ὠὈὉὕὄ ὝἽὕ ἻὠὍ ἶ ὝἻὕ ὑὠὂ  

Ἳὕ  ὂ  ἻὕὌ  ἵ . 

ἱ ὅὖ  ἱ Ὀ ὀ ὈὕὂὖὕὖὉὖ  ὟἻὕ ὅὕ  Ὀ  ὂ Ἳ  ὝἻὕ ὠἻἻ  ὟὈ ὅ ὀὠὑἻ  

Ἧ Ὄ ἵ  ὅὕὖὟἽὕὂὠὄἻ  Ἳὕ Ἳὖ Ὃὄ.  

4.3.1.2.2.2 ὟὌὕὟἻὕἻ  Ὀὕὂὖὕὖ (Logogen Model) 

Ὀὕ ὀὄὖ  (Morton, 1969) ἰ ὑὖ Ἰ ὉὄὖὉ  ἰ  Ὀ  ὝἽὕ  Ἧ Ἳ  

ἱὑ Ὃὖ ἻὖὠὀὟὉ ἳ Ὅ Ὕὂὕὀ ὅὖ  ἳὂὑὖ ὀ  Ἰ Ὕὑὕ  ὃὖὠὌὉὖ  Ὗὂὕ  

ἳ Ὅὗ  ὟἻὕ ὠὑὉὖ  ὝἽὕ  ἯὠὀὉὕὍ  Ἳὕ ἻὠὉ  ὅ ὋὖὉ Ὗὄ ὋὈὕὄ 

Ἧ Ὀὕὄ ἻὠὍ ὝἽ ἻὖὋ . Ὗὂ  Ἧ ὅὠὀὉὖ  Ἰ ὂὖὠἽ Ὅ ὅὂὖ  ὁ ἻὍὖ  

(selectively tuned response characteristics) Ἧ ὅὠὀὉὖ  ὝἽὕ Ἳ  ὝὈ ὅ ὂ  

ὝἽ Ὁ ὅ Ἳὖ Ὃὄ. ἱ Ὕὑὕ ὠὋ Ὃὖ ὅὖ ὀ ὝὈὕὐὖὉὖὉ  ὅ ἻὠὍ  

Ἵὕ ὂὖ ὅ ὀ  ὝὈὕὐὖ  ὝὑὍὖὟὉ ἳ Ὅ ὋὖἻὍὖ  ὝἽὕ ἻὍὖ  ἱ  

Ὃὖ ἻὠὍ ἵ Ἳ ἱὉ . ἱὠὑἻ ὂὕ  ὟὌὕὟἻὕὝἻ  (Logogens) ἰ ; Ἧὂὕὑ  

Ὄ ὁ  Ὀ  Ὕὅὕ ὠὈ ἳ Ὅὗ  ὅὂὖὌὍὖ  Ἰ ὂὖὠἽ Ἳ ὅ ὀ Ὄ ὁ  

Ἵὕ  ἳὅὕὉ Ἳ  ἰ . ὌὄὋὖ  Ὀ  ὐ  ἳ Ὅὗ Ἳ  ἴὀὕ ὀ  ὝἽ  ὌὄὋὖ 

Ἰ ὠὋ  (cogniative system) ὝὑὍὖ ἻὠὍ  ὂ Ἳὖ Ὃὄ.  

ὟὌὕὝἻὕὝἻ  Ὀὕὂὖὕὖ ὂ  ὃὖἻ Ὕὑ  ἳ Ὅ ὝἽὕ Ἳ ὠὋ ὂ ἵ ὠὌ 

ἱ ἻὖὋ, ἵὄὟὑ Ἧ ἻὠὌ  Ὕὅ ὑὂ  ὠὋ ὂ ὝἽὉ ὅὕ  Ὗὅὕ Ὀὕὄ  ἵ  

Ὃὖ Ἳὕ Ἳὖ Ὃ . Ἦὅὕ ὀ ἱ ὈὕὂὖὕὖὉὖ  ὑ Ἳ ὀ ὅ ὂὖ  ὂὖὋὠὄ ὑὖὄ ἻὖὋὕ . 

Ἧὂὕὑ  ἳὉ ὂ ὃὖἻ Ὕὑ  ἳ Ὅ ἯὌ Ἳ  ἽὕὖὉὕὄ Ὀ  ὂὑὋὕὄ ὅὂὖ ἻὍὕἻ  

ὂὌὕἻ  Ἳὖὠὀ Ἳ  Ὁὂὕ  ἱ Ἳὖ Ὃὄ. ὝἽὕ ἻὍὖ  ὝἽὑὖ Ὄ Ὀ  Ἳ Ὄ 
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ὅ ἻὍὖ  Ὀὗ  ὑὖὉ  ὝἽ  ἳ ὠὈὉὕὄ ὝἽὕ  Ἳὅὖ  ὈὕὂὖὕὖὉὕἻ (word-

detection model) ἱ  Ἳὕὁ ὅ ὂὕ  Ἧὑ Ὃὖ  ὐ Ἳ  Ὀ  ὝἽὕ ἻὍὖ  

ὃὖἻ Ὕὑ  ὂὊ, ὂὑὋὕὄ ἰ ἻὠὍ ὑὖ ὑὖ  ὂὖὋὈὖ ὠὈ ἵ ὅὄ ἱ ὈὕὂὖὕὖὠὉ  

ὂ  Ὀὂὖ ὍὂὕἻ  ὝἽ Ὁὑὖ ὠὌ.  

4.3.1.2.2.3 ὟἻὕὟἻὕ  Ὀὕὂὖὕὖ (Cohort Model) 

  ἱ  Ὀὕ ὓὌ-ὑὖ ὝἽ  Ὀ  Ὕὑ  (Morslen-Wilson & Welsh, 1978) 

ἵ ὅὑ ἻὍὕ  ἳ ὑὕ Ἳ ὅ ὀ . ἱ  Ὀὕ Ὃ ὑὠὌ ὅὖ ὄ  (ὑἽὉἱὍὠὑi ἱ 

ἱὃὑὋ ἽὈ) Ὀ  ὟὌὕὟἻὕὝἻ  ὈὕὂὖὕὖἻὍὖ  Ὀὗὂὕὄ Ὗὄ ὋὈὕ . ἱὂὖ  

ἴ Ἳ ὅ  Ὀ ὀ ἻὠὍ ὈὖἻ ἽὕὖὉὕἻ  Ὃ ἱὉ ἯὋὖὉ ὅὀὕὂ ὑὖἻὖὂ ἻὍὖ  

ὟὌὕὟἻὕὝἻ Ἵὖ  ὅ ὂὖ ( ὠὈὉ Ὃ) ἴ Ἳ ὂὖ  ὅὂὖὌὕἻ ἴ Ἳ ὅ ὂ  ἱὊ  

ἯὍ ἻὍὖ  ἱ  Ὀ ὂὕ  Ὃ ὅ Ὅ  ( ἾὖὉ  Ἧ Ὄ  ὠὈ) ὟἻὕὟἻὕ  ; 

(Cohort) ἵ Ὄὕ ἳ ὅὖὄ ἻὍὖ   ὑὖὍ Ἳ  ἳ Ὅὗ  ὝὂὕὀἽὖὉὖ  ὂ  ἯὌἻὖ  

Ἧ ὅὠὀὉὖ  ὃὖἻ ἻὖὋ; Ἧὂ  ὅὖ ὄ  ὂὄὖὉὕὄ ἳὉ  ἵ ὠὌ Ὀὂὖ Ἳ  ὅ ὂὖ 

ἴ Ἳ ἻὍὖ  Ὕὂὕ  ὅὂὖὌὕἻ  Ὕὂὕὀ ἽὖὉὖ  ἱὀὈὖ  ὑὌὈὕὄ ὅ ὅὕ  

Ὕὂὕὀ Ὗὅὕ   ἴ Ἳ ὅ ὂ ὅ ὀ ἯὌ ἻὍὖ  Ὗὄ ὋὈὕὄ ὃὗ Ἳ  (progressive 

elimination ἱ . ὕὖὂ  ἱὀ  ὟἻὕ ὠὑὉὖ  ἱ ὂὖὉὕ  Ἧ ὌὕὈ  

ὟἻὕὟἻὕ  ἱ ὂὖ Ὀὕ ὅ ὀ ἵ ὂὖ  ὃὗ ἻὌὕ  ἳ ὂὖ ὝἽ Ὁ ὅ  ὠὂὉ 

ὈὕὂὖὕὖἻὍὖ  ἻὌ  ὅ  (hybrid features)  ἻὖὉ Ὕὂὕὀ ὅ ὂ ἻὠὍ 

ὑὖὠὍὑὖ .  

1. ἱ  ὝἽὑὖ Ὄ  Ὃὖ  Ὕὂὕὀ ἽὖὉὕὄ ἱὉ ὠὅ  ὝἽὕ  ὕὖ  ὝἻὕ Ὅ  

ἱὉ  ὟὃὊ ὉὕἻ ἳ Ὅὀ Ἳὖ Ὃ . 

 2. ὝὈὕὐὖὉὖ  ἵ Ὄὕ  ὅὖὋ ὝἽὕ ἻὍὖ  (Ὀ  ὟἻὕὟἻὕ ) Ὕὂὕὀ ἽὖὉὕὄ 

ἯὠὈ ἻὍὖ  Ἧ ὑὌ  ὑὖὌ  ὂὄὖ ὅ ὀ ἱὀ  ἱ ἻὖὋ .  

ὟἻὕὟἻὕ  Ὀὕὂὖὕὖ ὂὖ  (Kunuth, 1973) ὑὖὍ Ἳ ὅ Ὅ  Ὗὅὕ  ἵ-

ἻὖὠὍὉὠὈ  ὟἻὕ ὅὕ ὠὀ (letter-tree theory) ὅὖ ὅ ἻὖὋ . ἱ ὅὖ  ὟἻὕ ὅὕ  

Ἧ ὅὠὀὉὖ  ἱ ὈὕὂὖὕὖὉὖ  ἱὉ Ἳ ὅ  Ἧ Ὀὕὄ Ἳ  ὟἻ  (Katz, et al, 1987) 

Ὗὅὕ Ὃ ὟἻὕ ὅὕ ὀὕὍ ἻὍὕ  ὂὗὈὕὄὖ Ἳ ὅὀ ἱὉὌὑὖ ὠὌ.  

4.3.1.2.2.4. ὑὠἻ ὅὕ-ὅὖὍ  ὈὕὂὖὕὖἻ  (Category-Split Models) 

ὀὕἮ  Ὀ  Ἦὅὕ ὀ  ὈὕὂὖὕὖὉὖ  ὔ ὀ Ἵὄὖ  ὂὖὋὄὕ  ὂ ὠὋὉὕἻ Ἰ 

ἳὍὝὈὕὐὖὉὖὉ  Ὀὕὂὖὕὖ ὝἽὕ  ὕὖὂ  ἳ ὅὄὖ  ὅ ὅὕ ὑὖ  ὅ ὠἻ ὝὑὍὖ ὅ ὂὖὉ; 

Ὃὖ ὅὕἻ ὀὕἮ Ὀ  Ἦὅὕ ὀ  (Taft and Forster, 1975)  ἵ ὅὑ ἻὍὕ  ἳ ὑὕ Ἳ ὅ ὀ 

ἵ ὂ ὅ ὀ ὝἽὕ  ὕὖ ὝἻὕ Ὅ Ἳὕὄ Ὀὕὂὖὕὖ ἱ  Ἳ ὂὖ  ὝἻὕ Ὅ ὅὀ Ὗὑ . 
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ἱ ὅ ὅὕ  ὝἽὕ  Ἧ Ἳ  ὄὟὊ ὅ ὂὖἻὍὖ  Ἰ ἻὠὍ ὃὗ ὑὠὂ 

ἳ ὅ . ἱὂ  ὝἽὉ ὅὕ  ἻὖὉὈὕὄ  ὝἽὕ ἻὍὖ  ἵ ὠὌἻὠὍ  Ἳ ὝἻὕ ὑ  

ἰ . ὅὖ ὑ  Ἰ  ὑὠὊὅὀ  (Flow chart) ἱ ὈὕὂὖὕὖὉὖ  ὝἽὉ ὅὕ ὠὀ ἵ  

Ἳὕ . 

 

 

 

 

 

 

 

 

 

 

 

ἵ ἻὍὖ  ὟἻὕ ὠὑ 

ὝἽὕ ὠὌ Ὕὄὕ ὀὕἻ  

ὅ ὂὖὉὕἻ  ὅὖὕὖ Ἳ ἱὉ Ὀὕ? 

ὝἽὕ ἻὍ ἽὖὉ ὂὖ  

ὝἽὕ ὠὌ  Ὗὂ. ὝἽὕ ὀ  

Ὕὂὕὀ ὠὀὉ ὅὂὖ  

Ἳ ὅὖ Ἳ ὅ Ὅὂὕ? 

ὅὂὖ  

ἱ ὠὌ 

ὅὂὖ  

ἰ  

ἯὌ  Ἰ  ὂ ὂὖὊὈὕὄ 

ὑ ὑὈὕ? 

ὝἽὕ ὠὌ ἳ ὑὕ Ἳ 

Ὕὄὕ ὠὀὠὉ ὟἽ Ἳ 

ἱὉ Ὀὕ? 

ἰ  

 

ἱ ὠὌ 

ἱ ὠὌ 

 

ἰ  

 

ἰ  

 

ἱ ὠὌ 

 

 

ἵ ἻὍὖ  ὟἻὕ ὠὑ ἰ  ἱ ὠὌ ἰ  ἱ ὠὌ ἰ  ἱ ὠὌ ἱ ὠὌ ὝἽὕ  ὕὖ  

ὝἻὕ ὠἻὉὖ  ἳ ὅὄὖὉ  ὅ ὅὕ  (ὀὕἮ  Ὀ  Ἦὅὕ ὀ  (1975:644) ἱ  

Ἳὕ ὄὕ  ἵ ὂὕὍ ὅ ὀ . ἱ Ὀὕὂὖὕὖ Ὕὂὕὀ ἽὖὉὕὄ Ἰ; ἱ  ὃὖὊ ὅ ὂ ὅ ὀ 

ὠὋὉὖ  Ἰ  Ὀ Ὀ ὀ ἻὍὖ  Ὀὗ  ὝἽὉ ὅ ἻὖὋ . Ἰ  ὅ ὂὖ (stem) Ἧὂ  Ἰ  ὂὄὖ 

ὃὖἻ ὑὕ  ἳ ὅὂ  ὝἽ Ὁ ὅὀ Ὗὑ Ὁὖ ὅὂὕ  ἱ ὑὖὂὈὕὄ Ὃὖὀ  Ὀὕὂὖὕὖ 

ὟἽἻὕὖ Ἳ ὅ ὀ ἳ ὅ ὂ ἻὍὖ  Ἵὖ Ἳὄ ὠὂ Ἧ Ὀὂὖ ἻὖὋ . Ἰ Ὕὑὕ  Ὀ ὀ ὂὖ  

ὃὗ Ἳ  ὝἽὉ ὅ ἻὖὋ; Ὀὗὂὖ  ὅ ὂὖὉὖ  Ἧ ὅὠὀὉὖ  ὝἽὕ  Ὗὂὀ  Ὕὂὕὀ ἻὖὋ . ἱ Ὀὕὂὖὕὖ 

Ἰ  Ὀ ὅ ὂὖ  ἳ ὅ  ὅὂὖἻ  (stem-morpheme entries) Ὀ  ὃὗ Ἳ ὅ ὀ Ἰ ἻὍὕ  

ὝἽὉ Ἳ  ὝἽ Ὁ ὅ ὀ Ἰ  Ὀ ἱὠὁ  ὑὖὂὖἻ  (composition rules) ἱὑ ὠὋ 

Ὗὑ ἻὖὋ . ἱ  Ὀ ὅ  Ὃὖ ὅὖ ὀ ὝἽὕ  ἰ Ἳ ἻὍὖ  ὅ ἻὠὍ  ὂὗ Ὀὕὄὖ ἻὖὋ .  

4.3.1.2.2.5 Ὕὅὕὖὂὕ Ἳ ὅ ὀ Ὗὑ ὀὅ ὀ ἳ ὅὄὖὉ  (augmented addressed morphology) 
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 ἱ Ὀὕὂὖὕὖ ἳ ὅὄὖὉ  Ὃὖὀ  Ὄ  ὝἽὕ  Ἧ ἻὠὌ  ὝἽ ὑὠὂ ὃ  ὀὕἮ  

Ὀ  Ἦὅὕ ὀ  ἵ Ὗὅὕὕὖ  Ὀὕὂὖὕὖ  ἵὂὖὕὖὠὀὉὕ . ἻὕὊὈὕὓὕ (Caramazza, et al, 1998) 

ἵ Ὗὅὕ  Ὕὅὕὖὂὕ Ἳ ὅ ὀ Ὗὑ ὀ ὅ ὀ ἳ ὅὄὖὉ  ὟἻὕὅὕ ὠὀ ἰὂὕὖ Ἳὖ Ὃὄ . ἱ  

ἳ ὅὄὖὉ  Ἧ ὅὠὀὉὖ  ἻὌὠὑ  ὂ ὠὈ ὠὀὉ ὝἽὕ Ἳ  Ὀὄ ἯἻὊὕὂὖὉὖ  ἸὟὊ ὟὃὊ ὂὖ  

 ὝἽὕ ὠὌ  Ἧὂ  ἳ  ἳ ὅ ἻὠὍ   ἵ Ὃ ὅὕ ὠὑὠὉ ἰὂὕὖ . 

ὝἽὕ  Ἧ Ἳ  ὂ  ἵὂὖ ὝἻὕ Ὅ ὅ  ἵ ὂ ὑ ὑὕ  ὝὅὋ ὅ . ἱ  ἳὅὄὖὉ  

Ὃὖὀ  ὑὐὖ ὝἽὕ  Ἧ ἻὠὌ ὃ  ὀὕἮ  Ὀ  Ἦὅὕ ὀ  Ὀὕὂὖὕὖ  ἵὂὖὕὖὠὀὉὕἻ 

ἱ ἻὖὋ . ὅὕὖὟἽὕὂὠὄἻ, ὝἽ Ὁ ὅ ὀ Ἧ Ὀὕὄ Ἳ  ὑὖὠὍ ὀ  Ἰ ὂὖ Ἳὑὖ ὠὌ 

ἵ  Ἳὕ Ἳὖ Ὃὄ.  

4.3.1.2.2.6. ὠὁ ὟἻὕ  ὅὂὖ Ἳ  Ὀὕὂὖὕὖ (Satellite Entries Model) 

ἻὕὟὀὌὕ Ὗὅὕ ὟὋὕ  (Lukatela et al, 1988) ὠὁ ὟἻὕ  ὅὂὖ Ἳ  ὈὕὂὖὕὖὠὉ  

ὠἻ ὝἻὕ Ἳὖ Ὃὄ . Ὕὂὕὀ  ὠὋὉὖ  (relational manner) ἵ Ὄὕ  ὅὖὋ Ὀὕ ἻὠὍ  

Ἰ ὟἽ  Ἰ  Ἧ ὅὠὀ Ὀὕ ὠὅ ἱὂ  Ἳ ὟἻὕ  ἻὖὋ . ἱ  ἳ ὅὄὖὉ  

ὝἽὕ Ὄ  ὟἻὕ ὅὕ  ἽὖὋὖ  Ὗὑ ὅ ἻὖὋ . Ἧὂὕὑ  Ἧ ὑ ὑὖ  

Ὀὕ ὅ ἻὠὍ ἰ ὑὂ  ὅὂὖὌὕἻ  ὝἽὕ  ὑὠὌ ἯὠὈ  ὟὅὕὌ Ἰ Ὕὑὕ  ἳὋ  

Ἧ ὅὠὀὉὖ  ἱὠὁ Ἳ ὅ ἻὖὋ .  

ὟὊὕ  (Sproat 1992) ἵ ὅὑ  Ἳὕ Ὕὀ ὈὕὂὖὕὖὠὉ ἳ ὅὄὖὉ  ὅ ὅὕ  

Ὀὕὂὖὕὖ  Ἧὀ ἻὌὕ ἵ Ὃ Ἳ ὠὂ  ὝἻὕ ἻὖὋὕ . Ἧ ὅὠὀ Ὀὕ  

ἻὖὉ ὑ  ὂὊ ὅ  Ἧὂὖ  ἵ Ὄὕ  ὅὖὋ Ὀὕ Ἳ  ἳὋ ὅ ὂ ὅ Ἳὖ Ὃὄ.  

4.3.1.2.2.7 ὂὄὖ-ὅὂὖ Ἳ  Ὀὕὂὖὕὖ (Separate- Entries Model) 

  Ὀ ὝὋὕ  ὂὄὖ-ὅὂὖ Ἳ  Ὀὕὂὖὕὖ (Andrews 1986; Fowler 1985; Grainger et al 1991; 

Schreuders et al 1990; Schriefers et al 1991, 1992)) Ἰ  ὝἽὕ  Ὗὑ ὅ ὀ ὑ Ἳ  

Ἧὑ Ὃὖ  Ὃ ὑ ὑ  ὑὐὖ Ὕὅ ὅὀ Ὗὑ  ἵ  ὃ ἻὖὋ . ἱ  Ὗὑ ὅ ὀ Ὃ 

ὑ ἻὍὖ  ὃὖἻ Ὕὑ ὠὁ Ἧ ὅὠὀὉὕἻ  ὝἻὕ ὀ .  

4.3.1.2.2.8 ἵὍὖὉ Ὃὖὀ ὅ ὀ Ὀὕὂὖὕὖ (Naïve Decompositional Model) 

 ἵὍὖὉ Ὃὖὀ ὅ ὀ Ὀὕὂὖὕὖ ὅ ὂὖἻ  Ὀ  Ἰ Ἳ  ὑὐὖ ὝἽὕ  Ἧ ἻὠὌ ὝἽ  

ὀὕἮ  Ὀὕὂὖὕὖ ὑὐὖὉὖ  ἯὠὈ ὂ .  

4.3.1.3 ἳὍὝὈὕὐὖὉὖὉ  Ἳ ὅὖ ὂ ἻὍὖ  Ὃὖ Ἳ  (Implications of Psycholoinguistics 

Findings) 

  ὂὕ ὝὈὕὐὖ Ὗὅ Ὗὑὕ  ὝὈὕὐὖὉὖ  ἳ ὅὄὖὉ  ἯὠὈ ὅὖ  ἳ ὠὋ ἯὋὖὠὑ (internal 

knowledge) ὝἻὕ ἻὖὋὕ Ἳ  Ὀ  Ἧὑ Ἳ  ἳ ὅὄὖὉ  Ὃὖὀ  ὑὐὖ 

ὝἽὕ ἻὍ ἽὖὉ ὠὂ Ἧ ἻὖὋὕ Ἳ  ἵ Ὃ ἳ ὠὈ ἳὍὑὖὉ  Ἵὕ ἻὍὕ  

ὃὖ ὑ ὅ Ὅ  (Caramazza 1988; Taft & Forster 1975; Tyler & Nagy 1990; Holmes & O  
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Regan 1992; Laudanna et al 1992, Marslen Wilson 1994) ὟἻὕ ὠὑ ὑ ὀ  ὈὕὂὖὕὖἻὠὍὑὖὀ 

(String-Scan Models) ὑὠἻ ὅὕ-ὅὖὍ  ὈὕὂὖὕὖἻ  (Category-Split Models) ὂ  

ἻὖὉ ὑ  ὂὊ ὅ ἻὖὋ  ἵ ὅὂὖ  ἷὉὈὖ ὠὌ.  

Ἦὅὕὀὕὖ  ὈὕὂὖὕὖὠὉ (Foster s Model) ὝἽὕ ὂἻὑ  ὠὈὉ ὂὖ  (Hash-table 

representation) Ἵὖ  Ἧ ὀὑὠὁ ἳ ὅ ὂὈὕἻ (Hash-table representation) 

Ἳὁὖ ὝὅὕὋὖὉὖὉ  Ἧ ὅὠὀὉὖ  ὅὕ ἻὌὕ . ὂ  ἽὖὌ ἵ ἻὍὖ  Ἧ ὅὠὀὉὖ  

ἳ ὑὕ Ἳ ὅὀ ὔὕ  ὋὖὉ Ἳ  (Hash codes) ὂ ὠὈ  ὝἽὕ ἻὍ ἽὖὉ ὂὖ  (Main 

lexicon) ὝἻὕ  ὝἽ  ὝἽὕ ὠὌ Ἧὂ  ἳ ὅ ὂ  ὄὟὊ ὑ ὑ ὠὊ  Ὀὕ Ὃ 

ὑὠὌ ὅὖ ὄ  ὈὕὂὖὕὖὠὉ  ὅ ὋὖὉ ὅὕ ὀὕὖ  Ἧ Ὀὕὄ  Ἳ ὂ ὅ ὀ ὝἽὕ  ὀ  

ὂὑὋὖὉ ὅὂὖ ὝἽὉ  ἻὕὌ ὠὂ  Ὕὅὕ ὂὑὠὊὉὖ  ὂὑὋὕἻ  ὟὅὕὑὂὕἻ  ὟὂὕἻὖ Ὃ . 

ὝἽὕ Ἳ  ἳὍ ὝἽὕ ἻὍ ἽὖὉ ὂὖ  ὃὖἻ Ὕὑ  ὂὊ ὂὕ  ὃὖὊ ὅ ὂ ὅ Ὅ  ἵ ὅ  

ἳ ὁ  Ἵὕ ὂὂὕ . ἱ ὈὕὂὖὕὖὉὕὄ Ἳ ὠὑ ὑ ὈὕἻ ἶ ὝἻὕ Ὅ 

ἱὉὌὕὂὠἻὉὕ  ἱὂ  Ἧ ὅὠὀὉὖὌὕὄ Ἳὁὖ ὝὅὕὋὖ ὈὕὂὖὕὖὠὉ ἳ ὑὕ ὑ  

Ἵὕ ὂὖὉὈὖ Ὄὕ  ὑ . ἱὟὂ ὑὐὖὉὖ  ὂὕὄὖὉ Ἳ Ὗὂὀ  Ὀὕὂὖὕὖ  ὅὊὑὌὕἻ  

ὅὉ ὅ ὂὑὖ ὠὌ ἵ  Ὗὂὕ ἻὖὋ . 

4.3.1.4 Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ἰ Ἳὕὄ Ὕὅὕ ὂὈὕὄ Ὀὕὂὖὕὖ  

ὟὊὕ  ὅὖ ὑ  ὟἻ ὑὖἻὠὍ  ὟἻ ἻὖὋὕ :  

1. Ἰ ὠὋὉὖ  ὅὉ ὅ ὂ ὅ  ὝἽὕ  Ὀὗ  Ὀὕὂὖὕὖ (Lexical Retrieval Model) 

ἳ ὠὈὉὖὟὌὟὉ Ὀὄὖὂ Ἳ  ἵ ὄ ὝἽ ἻὖὋὕ Ἳ  ἵ ὅ ὀ  Ἰ ὂὖ ἻὖὋὂὕ?  

2. Ἳ ὂ ὂ Ἳ  ὂὖὋ Ὅ Ὕὅ ὅὕ ὠὈὉὕὄ Ἳὁὖ ὝὅὕὋὖ ὈὕὂὖὕὖἻ  ἳ ὅὄὖὉ  

ὋὖὉὀ  ὂ  ἯὍὠὑὟὉὕ ὠὋ ὂ ἯὍὠὑὟὉὕ ἳ ὅ ἻὖὋ . ὑὐὖ ὠὋ 

ὑὠὊ Ἳ  (Algorithms) ἳ ὅ ὂ Ἳ  Ὀὄὖὂ ὝἽ  ὠὋὉὖ  ὃὖὉὕὉὈὕὄ 

ὈὕὂὖὕὖἻὠὍ  ὅὉ ὅ ἻὖὋὂὕ? 

 ἳ ὅὄὖὉ  ἰ ὑὖ  ἳὍὑὖὉ  ἳ ὠὈ ἳὁ ὑὈὕὄ ὑὐὖὉὖ  ἱὉ ὠἻ ὝὈὕὐὖὉὖ  

ὅ ὅὕ ὑὖ  ὃ ὅὖ ὠἻ ὠὑ  Ἰ ἻὠὈ  ὟὂὠὑὉὕ . Ὀὄ  

ὝἽὕ ἻὍ ἽὖὉ ὂὖ  ὝἽὕ ἻὠὍ Ἧ ὑ  -ὝἽὕ  ἽὕὂὂὕἻὟὑὕ (pre-lexical 

( ὠὋ ἻὈὕὄ ) ὅὖ-ὝἽὕ  Ἵὕ ὂὂὕἻὟὑὕ (post-lexical (ὟὃὊ Ὁὕὄ ) ἱ ἻὌὕ  -

ὝἽὕ  Ἧ Ἳ  ὝἽὕ ἻὍ ἽὖὉ ὂὖ  ὅὂὖὑὖ  ἱὀ  ὑὠὊ ἳ Ὅὗ  ὅ ὅὕ ὠὑ 

ἳ ὅ . Ἧὂὕὑ  ὝἽὕ Ἳ  Ὀὄ ὝἽὕ ἻὍ ἽὖὉ ὂὖ  Ὕὂὕὖ ὝἻὕ ὑὂ ὟἻὕ 

ὂὖ ὅ  Ὕὅ ὑὂ ὟἻὕ ὄ  Ἧὑ Ὃὖ  ἳ  ἳ ὅ ἻὍὕἻ  ὅὖὕὖ Ἳ ὅ . ὅὖ-ὝἽὕ  

ὅ ὅὕ  ὝἽὕ  ὅὂὖ  Ἧ Ἳ ὅ ὀὅὖ ὄ  ὃὖἻ ἻὖὋ . Ἧὂ  Ἰ ὉὄὖὉ  Ὀ  

ἵ ὂὖὉ  ὑ ὑ  Ὃὖ Ἳ  ἰ ἻὕἻ ἸὟὊ ὟὃὊ ὂὖ  Ἳὖὠὀ . 
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 ὀὕἮ  Ὀ  Ἦὅὕ ὀ (Taft and Forster) Ὀὕὂὖὕὖ Ὀὗὂὕὄ ἰ Ἳ  ἵὟὈὕὟὊ 

(Emmorey, 1998) ἵ ὅὑὊὕ  Ὕὑ ὋὖὉὠὀὉὕὂ  ἵ  Ἳ ὂ ὅ ὀὕ  ὅὕὖὟἽὕὂὠὄἻ  

ἳ ὠὈὉὕὄ ὅ ὂὖἻὠὍ  Ἰ ἻὠὍ  Ὗὅὕ  Ἧ Ἳ  Ὀ  Ὗὅὕ  Ἰ ἻὠὍ ὑὖὀ 

ἵὍὖὂὖ  ἱ Ὄὕὂ ὝἽὕ ἻὍὕἻ  (non-words) ὂ Ὅὖὠὑ ἻὌὕ  ἵ  Ἳὕὄ. Ἧ Ὀὕὄ Ἳ  

ἵ ὅ Ὁὖ ὂὕ  ὂὖὕὖ  ὑ  ἳ ὅὄὖὉ  Ὃὖὀ  ὝἽὉ ὅὕ ὠἻ ὃὖ ὁὉὖ ἻὖὋὖ  ἵ Ὃ 

ὂὕ  ἱ  ὅὌ  ὂ ὑὂὕ . ὟὈ  Ὀ  Ἳ Ὄ  (McQueen & Cutler) ὅὖ ὑ Ὀὕ  

Ἳὖ Ὃὄ : ἳ ὅὄὖὉ  Ἧ ὅὠὀὉὖ  ἯὠὈ ὅὕ Ἳ  ὝἽ Ὁ ὅὀ ὝἽὕ  

ἳ ὅ ὂ ἻὍὖ  Ἧ Ἳ  ὝὑὍὖ ὅὠὀὉὕἻ ἳ ὅὄὖὉ  ἯὠὈ ὠὅ ἳ ὅ ὂ  

ὟὂὠὑὉὖ ὠὌ; ἰ Ἳ ὑ ἻὍὖ  Ὃὖὀ  ὝἽὕ  Ἧ Ἳ  ὝὃὋὖ ὠὋ Ὗὂὕ ὑὖ  

Ὗὅὕ  ἱ  ὑὖ  ὝὃὋὖ ὠὋ ἰ . 

 ὅὕὖὟἽὕὂὠὄἻ, ἰ ἻὖὌ ὝὈὕὐὖ  ὝἽὕ ἻὍὖ  ὅ ὅὕ  ὝὄὕἻὠὍ 

Ἰ  ἯὌ ἻὍὖ  ὅὕὖ Ὕὂ ὠἻὉὖ  Ὕὂὕὀ Ἳὖ ὅ ὂὖἻ  ὟὄὋὖ  ὅὖ ὄ  

ὅὖ Ὕὄὕ Ἳ  ὝἽ Ἳὖ Ὃ  ἵ  ὃὖ Ἳὖ Ὃ . ἱ ὈὕὂὖὕὖἻὍὖ  Ἰ  ὅὂὖ Ἳὕὄ 

Ἰ ὂὋὖ Ἧ Ἳ  ὟὃὊ  ὂ Ἳ ὂὖ  ὑὖὒὉὈὕ . ἳ ὅὄὖὉ  ἵ Ἳὁὖὄὖ ἳ ὅ ὂ  

Ὀὄὖὂ Ὀὄὂὖ ἱὉ ὠἻ ὝὈὕὐὖ ἰ ὑὖ  ἱὉ ὠὅ ὑὖὑὕὖ Ἳ ἳὍὑὖὉ  Ἵὕ Ὃὖ  ἽὖὌ 

Ὗὃὕ ἻὠὍ  Ἵὕ ὂὖ Ἳ  ὟὂὠὑὉὕ . ὈὕὂὖὕὖἻὍὖ  ὅὉ ἻὠὍ ὠὋὅὕ ἻὠὍ  

Ὀὄὂὖ  ὠὑ ὝἻὕ  ὝἽὕ  ὑὕὖὠἽ ὠὋ  (IA)  Ἧ Ὄ  ὝἽὕ  ὝἽὉ ὅὕ  

(IP) Ἧ Ὄ  ἱὊ  ὅ  Ἳ ἱὠὁ ὂ ὈὕὂὖὕὖὠὉ Ἧ ὅὠὀὉὕἻ  ὝἻὕ ὀ 

ἳ ὅὄὖὉ  ἰ ὠὑ  Ὗὅὕ Ὀὕὄ ἯὍ  Ἳὁὖ  ἵ ὂ ὑὠἻ ὅὕ-ὅὖὍ  ὈὕὂὖὕὖὠὉ  

(Category-split model)  ὅὉ ὅ ὑὂ  ἽὕὂἻὈὕὄὂὕἻ  ὝἻὕ ὍὌὕ . ἵ ὂ Ἰ  ἵ ὂ  

ὅ ὂὖ ὀ  ὟἽ  ἵ  ὑὖὑὊὠὁ ὝἽ  Ἳ ὅὕἻ ὀ  ὅ ὂὖἻ  Ὀ  Ἰ ἻὍὖ  

ὅ ὉὠὌ ὂὄὖ ὂ ὠὈὉὕἻ ἰ ὅὖ  ἳ ὅ . ἱὠὑ Ἳὖ ὟὈὕ ὈὕὂὖὕὖὉὖ  

Ὕὂὕὀ ἽὖὉὕὄ ἯὠὈ Ὕὅὕ ἻὍὕἻ  ὅὉ ὅ ὂ ὅ . ἱ  Ἰ ὉὄὖὉ  Ὀ  

ἳ ὅὄὖὉ  ἱὑ Ὃὖ  ἻὖὉὈὕὄ ὑὖὂὖἻ ὀ  Ἧ ὅὠὀ ἳ ὅ  ὑ ὑ ἻὍὖ  ὟἽὈὖ ὠὅ 

ὟἻὕ  ὝἽ . Ὕὅ  (PERL) ὑὐὖὉὠὈ  ὝὈὕὐὖὉὖ  ἳ ὑὕ Ἳ ὅ ὀ ὅ ὅὕ ὑὖ 

ἵὍὖὠὈ ἻὕὊὁὈὕἻ ἳ ὅὄὖὉ  Ἧ Ἳ  Ἧ ὅὠὀὉὖ  ἯὠὈ ὂ ὅὅὕ  ἱὉ Ἳ 

ὅ ὀ  ὝἽὕ  ὑὕὖὠἽ ὠὋ  Ὀ  ὝἽὕ  ὝἽὉ ὅὕ  ἵ Ὃ ἱὊ  

ὈὕὂὖὕὖἻὍὖ  ὅἻὠὍ ἳ Ὅὀ ἻὖὉ ὈὕὂὖὕὖὉὕ  (Vaishnavi Ramaswamy, 2003:48). 

4.3.2. ὂὈὖ  ἳ ὅὄὖὉ  (Tamil Morphology) 

ὂὈὖ  ἳ ὅὄὖὉ  ὑ Ὀὕὄ/ὃὖὠὋὑὕὄ ὅὖὠὁ  ἳ ὅὄὖὉ  (Concatenative 

Morphology) ἵὄὌὕ . ἱὂ ὅ  ἳ Ἳ  ἵ Ὄὕ  Ὕὂὕὀ ἽὖὉὕἻ Ἰ ὀ ὅ Ὅὄ. ὂὈὖ  

ὅὖὠὁ  ἳ ὅὄὖὉ  ὅὖ Ὕὄὕ ἻὍὕἻ ὅ ὂὖ  ὅὖ ὄ  ὟἽ Ἳ ὅ Ὅ . ἱὠὂ  

ὅὖ ὑ Ὀὕ  ἳ ὅ ὂ  ὝἽ ὉὌὕ .  
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ὅ ὂὖ (+ Ἰ )n  

ἱὂὖ  n ὅὖ Ὕὄὕ Ἳ  Ἰ ὟὋὕ ὅὌ ὂὀὠὑὟὉὕ ὑ ὑὠὂ  Ὃὖ ὅὖ . ἳ ὅὄὖὉ  Ὀ  

ὝὂὕὀὕὖὉ  Ἧ ὅὠὀὉὖ  ὂὈὖ  ὝἽὕ ἻὠὍ ὅὖὑ Ὀὕ  ἵ  ὝἽὕ  ὑ ἻὍὕἻ  

ὅ ἻὌὕ .  

1. ὝὅὉ Ἳ  (Nouns) 

2. ὑὖὠὄἻ  (Verb) 

3. ὅὖ Ἳ  (Post Position)  

4. ὝὅὉὊὠὀἻ  (Adjectives)  

5. ὑὖὠὄὉὠὀἻ  (Adverbs)  

6. ἯὍὠὑ ἯὠὀἻ  ( ἱ ἱὑὠἻὠὃἽὍ)  

7. ἯὠὀὝἻὕὍὖ ἯὠὀἻ  (Determiners) 

8. ἱὠὁ ὅὖἻ  (Conjanction)  

4.3.2.1.ὝὅὉ  ὂὖὕὖ  (Nouns and Inflection) 

 ὝὅὉ Ἳ Ὗὑ ὠὈ  ἵ ὁὖ  ὂὖὕὖ ἵὄ  ὅὕ Ὗὂὕ. ὂὖὕὖ Ὃ Ἰ  

ὝὅὉ ὝἽὕ ὝὅὉ ὅ ὂὖ, ἵ  Ὀ  Ὗὑ ὠὈ ἵ Ὃ  ἳ ὅ ἻὍὖ Ἰ ὉὄὖὉ 

ἳ ὅ ὂ ἰ . ἱὠὂ  ὅὖὑ Ὀὕ ὝὑὍὖὅ ὂὌὕ: 

 ὝὅὉ (+ ἵ ) (+ Ὗὑ ὠὈ)  

Ἰ ὉὄὖὉ ὃὖὠὌὉὖ ὂὖὕὖ Ὃ ὝὅὉ ὑ ὑ  ὟὈ ὝἽὕ ὄ  ἳ ὅ ἻὠὍ  

ὝὈ ὅ  ὝἽ   ἳ ἻὠὍ Ὀ  ἵ Ὕὅὕ  ὝἻὕ ὅὂὖ ὠὌ. 

ἶὝὄ Ὃὕ ὝὅὉ  ὂὖὕὖ Ὗὅὕ ἱὌ Ἳὁ ἳ ὅ ἻὠὍ ὝὈ ὅὂ  ὝἽ  ἵ  

Ὀ  Ὗὑ ὠὈ ὅὖ Ὕὄὕ Ἳ ὂὑὖὊ ὝἽὕ Ἧ Ὄ  ἱὌ Ἳὁ ὝἽὉ ὅὕ Ὄὕὂ ἽὖὌ 

Ἰ ὉὄὖὉ Ἰ Ἳ  ὑὊὌὕ. ἱ Ὕὑὕ ὉὄὖὉ ὅὖ Ὕὄὕ Ἳ Ὕὑ ὅ Ἳ 

(empty morpheme) ἵὄ ὅ . Ἧὂὕὑ Ἧὠὑ Ἰ  ἳ ὅὠὄ ἳ ὅ ὂ ὝἽ Ὁὕ. 

ἱὌ Ἳὁ ἻὍὖ ἱ ὅὄὖὉ ὅὖ Ὕὄὕ Ἳ ἽὕὕὖὠὉἻ (inflectional increments) 

ἵὄ ὅ . Ἳ ὀὕὉ Ὀ  ὑὖ  Ἰ ὉὄὖὉ ὅὖ Ὕὄὕ Ἳ/ἽὕὕὖὠὉἻ 

ἱὑ ἻὖὠὀὉὖ Ὗὑ ὅὕ ὠὀ Ἳ ὂὌὕ. ὃὕ Ἳ ὀὕὉ ὂὖὕὖ ἽὕὕὖὠὉ ὠὍ ὂὖὕὖ 

(oblique) ἽὕὕὖὠὉἻ Ἧ Ὄ  ὂὖὕὖ Ἰ Ἳ  ἵ  ὋὌὕ. ὑὖ  ὂὖὕὖ ἽὕὕὖὠὉἻὠὍ 

Ἰ  ὃὖὊὑ (euphonic) ἽὕὕὖὠὉ Ἧ Ὄ  Ἰ  ὃὖὊὑ ὅὖ Ὕὄὕ Ἳ ἵ  Ὃὖ ὅὖὀὌὕ. 
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 ἳ ὠὋ ἯὠὈ ὅὖ ἱ  ἱὌ Ἳὁ ἳ ὅ Ἳ (Ἰ  ἵ  ἰἻ  Ὀ ὝὋὕ  

Ὗὑ ὠὈὉὕἻ ὑ ) ὝὅὉ ἳ ὅ ὀ  ὑ . Ἰ ὉὄὖὉ ὃὖὠὌὉὖ ὃὕ  ὑὠἻὉὕὄ 

ἳ Ἳ (ὅὖ Ὕὄὕ Ἳ) ὝὅὉ  ὅ ὂὖ ὀ ὟἽ  ὑ . Ἧὠὑ ὅὖ ὑ ὑὄὑὕ. 

1. ὅ ὠὈ ὅὖ Ὕὄὕ 

2. ὂὖὕὖ ὅὖ Ὕὄὕ (ἽὕὕὖὠὉ) 

3. Ἰ ὃὖὊὑ ὅὖ Ὕὄὕ (ἽὕὕὖὠὉ) 

4. Ὗὑ ὠὈ ὅὖ Ὕὄὕ 

ἱ ὃὕ  ὅὖ Ὕὄὕ Ἳ ὝὅὉ ὅ ὂὖὀ  ὅὖ ὑ Ὀὕ ὑ : 

    1. ὝὅὉ ἵ ἻὕἻ ὂὖὕὖ Ὗὅὕ ὅ ὠὈ ὅὖ Ὕὄὕ ὝὅὉ  ὅ ὂὖὉὖ 

ὟἽ Ἳ ὅ. 

 ὝὅὉ  ὅ ὂὖ + ὅ ὠὈ ὅὖ Ὕὄὕ 

 ἵ.Ἳὕ. 

 - Ἳ , ἵ - Ἳ  

2. ὝὅὉ Ὗὑ ὠὈ ἻὕἻ ὂὖὕὖ Ὗὅὕ Ὗὑ ὠὈ ὅὖ Ὕὄὕ ὝὅὉ  ὅ ὂὖὀ  

ὟὃὕὖὠὀὉἻὟὑὕ ὂὖὕὖ ὅ ὂὖ ὀὟὄὕ ὟἽ Ἳ ὅ. 

        ὝὅὉὕὖ ὂὖὕὖ ὅ ὂὖ ὝὅὉ ὀ ὂὖὕὖ Ἰ ὠὀ ὟἽ ὅὂὄὕὟὌὕ ὃὖὠὌ ὝὈὕὐὖὉὖ 

ἱ ὂὖ ὝὈ ὝὉὕ ὠὉ ἱὊ ὑὂὕὟὌὕ ἳ ὑὕ Ἳ ὅ. Ἰ  ὃὖὊὑ ἽὕὕὖὠὉ ἱ  (ἽὖὌ 

Ὗὃ ἻὍὖ Ἧ ) ὝὅὉ Ἧ Ὄ  ὂὖὕὖ ὅ ὂὖ  Ὗὑ ὠὈ ὅὖ Ὕὄὕ  

ἱὠὀὉὖ ὑὖ ὅὕἻ ὑ . ἱ ὅ  ἯὠὈ Ὕὅὕ ὠἻ (morphotactics) ὅὖ ὑ Ὀὕ 

ὂὊὌὕ: 

 ὝὅὉ ὅ ὂὖ / ὂὖὕὖ ὅ ὂὖ + (Ἰ ὃὖὊὑ ἽὕὕὖὠὉ) + Ὗὑ ὠὈ ὅὖ Ὕὄὕ 

 - Ἳ (-ἱ )- ἷ > ἻὠὍ/ ἻὍὖὠὄ 

 ὠἻ-Ἳ (-ἱ )- ἷ > ὠἻἻὠὍ/ὠἻἻὍὖὠὄ 

ὝὅὉ Ἧ Ὄ  ὂὖὕὖ ὅ ὂὖ ὀ ὅ ὠὈ, Ὗὑ ὠὈ Ὀ  Ἰ Ὁ  Ἰ ἻὠὍ 

ὟἽ Ὗὅὕ ὅὌ ἳ Ὕὅὕ ὉὄὖὉ ὑὖὂὖἻ ὝἽὉ ὅ . ἵ Ἳὕ ὀὕἻ 

ἱὠὀὝὑὍὖὠὉ (hiatus) ὂὑὖ Ἳ  Ἧ Ὄ   ἵ Ὃ Ἰ Ὁ  ὑ  ἳὀ ὅ ὂὖὉὕἻ (glide) 

ὝἽὕ Ἳ ὅ. ἱὠὂ ὅ Ὃὖ ὅὖ ὄὕ ὑὖὕὖὑὕἻ Ὃ ὅ Ὅ. 

4.3.2.2 ὝὅὉ  ὅ ὂὖ 
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 ὝὅὉ ὅ ὂὖ ἵ ὅ  ὂὖὕὖ ὅὖ Ὕὄὕ Ἳ ὟἽ Ἳ ὅὀὕὂ ὝὅὉ ὑ ὑὈὕ . 

ἱ ὑ ὑὖ ὂὕ ὝὅὉ Ἳ ἯἻὊὕὂὖὉὖ ὅ Ὁ ὀ ὅ Ὅὄ. ἱὠὑ ἵ ὑὕ ὑ ὑὖ  

ὑ . ὝὅὉ ὅ ὂὖ ὂὄὖὉὕἻὟὑὕ ἻὌ ὅὕἻὟὑὕ ὑὊὌὕ. ὝὅὉ ὅ ὂὖ Ἰ  ὝὅὉ ὟὑὠὊ 

ὝἻὕ  (ἵ.Ἳὕ.  Ἳ ); Ἰ  ἻὌὠὑ ὝὅὉ ὅ ὂὖ Ἰ  ὟὑὠὊ  (ἵ.Ἳὕ. Ἰ  ὑὖὠὄ 

ὅ ὂὖ) Ἰ  ἰ Ἳ Ἰ ὠὀ  (ἵ.Ἳὕ. ὝὅὉὊὕ Ἳ ὅὖ Ὕὄὕ  ) ὝἻὕ ἻὌὕ. 

   [Ὕὅ[ὑὖ ὅ ] - ] 

Ἧ Ὄ  Ἧ  Ἰ  ὟὑὠὊ  ὅὕ ὅὖ Ὕὄὕ ὠὀ ὝἻὕ ἻὌὕ. 

Ὀὕὁ- -Ἧ >Ὀὕὁὑ , Ὀὕὁ- +ἱ > Ὀὕὁὑὖ,  Ὀὕὁ- -Ἧ > Ὀὕὁὑ 

ὂὠὌ- -Ἧ > ὂὠὌὑ ,     ὂὠὌ- -ἱ>  ὂὠὌὑὖ,  ὂὠὌ- -Ἧ  > ὂὠὌὑ 

ἱὂὖ -Ἧ  ἵ ὅ  ἰ ὅὕ  ὅὖ Ὕὄὕ ὀὕ. -ἱ ἵ ὅ  Ὕὅ ὅὕ ὅὖ Ὕὄὕ ὀὕ. -

Ἧ  ἵ ὅ  ὅὌ ὅὕ (ἳὉ  ὅ ὠὈ) ὅὖ Ὕὄὕ ὀὕ. ὅὌ ὝὅὉ ὅ ὂὖἻ Ἧ ἵ ὅὂὖ 

 ὟὑὠὊ  ὅ ὂὖὠὉ ἳ ὑὕ  (stem forming)  ὅὖ Ὕὄὕ ὀὕὄ  ἵ ὅὠὂ  

ὝἻὕ . 

 ὈὊ-  > ὈὊ, ὅὐ-  > ὅὐ , ὃὖὌ- > ὃὖὌ, ὂὖ ὀ- > ὂὖ ὀ 

  4.3.2.3 ὂὖὕὖ ὅ ὂὖ 

  ἽὖὌ ὝὅὉ Ἳ ὝὅὉ ὅ ὂὖ ὀ ὂὖὕὖ ὅ ὂὖ (oblique stem) ἵ     Ἧὠὐ Ἳ ὅ 

ὂὖὕὖ ὝὅὉ ὑ ὑ ὠὂ  ὝἻὕ . ἽὖὌ ὂὖὕὖ ὅ ὂὖὠὉ ὝἻὕ Ἳὕ. 

ὂὖὕὖ ὅ ὂὖ ὃὕ  Ὀὀ  ὝἽὉ ὅὕ ὐ  ὑ ὠἻ  ἱ . ὟὈ ὝἽὕ ὄ 

ἵ Ἳὕ  Ἳὕ Ὅ Ὗὅὕ ὂὌὕὑ, ἱ ὝὅὉ ὑ ὑ ὀ ὂὕ  Ὗὑ ὠὈ 

ὅὖὝὄὕ Ἳ ὟἽ Ἳ ὅ Ἳὖ Ὃὄ; ἱὊ ὀὕὑ ὝὅὉὕὖ ὑ ὑ ὂὕ ὝὅὉ Ἰ  

ἯὠὀὉὕἻ ἻὖὐὠὈ ὝἽὉ ὅὕ ὀ ὂὠὌὠὈ ὝὅὉ  ὄὕ  ὑ  ὑ ὑὈὕ ; 

Ὃὕὑ ἱ ὝὅὉ ὑ ὑ ὂὕ ὝὅὉ  Ἳ Ὀὕὄ ὂὖ ὂ  ὝὅὉ  ὂὄὖὈὈὕἻ 

ὑ  ὑ ὑὈὕ . ὃὕ Ἳὕὑ ἱ ὝὅὉ ὑ ὑ ὂὕ ὅὌ ὅὖ Ἳ  ὑ  

ὑ ὑὈὕ . ὂὖὕὖ ὅ ὂὖὉὕἻ ὑ . ὝὅὉ Ἳ ὂὖὕὖ ὅ ὂὖὉὕἻ ὑ Ὀὕ ὑὊὕὂὕ ἵ ὅὂ  

Ἧ ὅὠὀὉὖ ὂὖὕὖ Ἧ ὉὕἻ ὑ ὂὕ Ἧὑ Ὃὖ Ἰ ὉὄὖὉ  ὑ ὑ  Ἧ ὅ Ὁὖ 

ὝὅὉ ἻὠὍ ὃὕ  ὑ ἻὍὕἻ Ὗὑ ὅ ὂὖ Ἳὕ ὀὌὕ. 

1)  ἵ Ὃ ὂὖὕὖ Ἰ  ἳὠὀὉ ὂὖὕὖ ὅ ὂὖ 

2) Ἧ  ἵ Ὃ ὂὖὕὖ Ἰ ὠὀὉ ὂὖὕὖ ὅ ὂὖ 

3) ὝὈ ὝὉὕ Ἳ ἱὊ ὅὕ ἳ ὑὕ Ἳ ὅ ὂὖὕὖ ὅ ὂὖ 

4) Ὀὕ  ὝὅὉ ἻὍὖ ὂὖὕὖ ὅ ὂὖ 
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 4.3.2.3.1.  ἵ Ὃ ὂὖὕὖ Ἰ  ἳὠὀὉ ὂὖὕὖ ὅ ὂὖ 

 ἱ ὑ ὅὖ ὑ  ὝὅὉ Ἳ Ἧ  ἵ Ὃ ἱ ὂὖ ἯὠἽὠὉ ὝἻὕ  (ἵ.Ἳὕ. 

ὈὊ, ὃὖὌ, ὅὐ ). ἱ ὝὅὉ Ἳ Ἧὑ Ὃὖ ἱ ὂὖ Ἰ Ὁὄὕὄ  ἵ ὅὠὂ  ἵ Ὃ ὂὖὕὖ 

Ἰ ὀὕ ἱὀ ὝὅὉ  ὂὖὕὖ ὅ ὂὖὠὉ ἳ ὑὕ . 

 ὈὊ-  > ὈὊ , ὅὐ- >ὅὐ , ὃὖὌ- >ὃὖὌ , Ὗὂὕ ὀ- >Ὗὂὕ ὀ 

ἱ ὂὖὕὖ ὅ ὂὖὉὖ ὑ ὠἻὉὖ ὃὕ  ὐ Ἳ ἻὗὟὐ ἵ  Ἳὕ ὀ ὅ Ὅὄ. 

1. ὂὖὕὖ ὅ ὂὖ + Ὗὑ ὠὈ Ἰ  

 Ὗὂὕ ὀ- -ἱ  > Ὗὂὕ ὀ ὂὖ 

2. ὂὖὕὖ ὅ ὂὖ + ὂὠὌὠὈ ὝὅὉ  

 Ὗὂὕ ὀ- -  Ἳὂ  > Ὗὂὕ ὀ  Ἳὂ  

3. ὂὖὕὖ ὅ ὂὖ + ὝὅὉ (ὝὅὉ-ὝὅὉ ) 

 Ὗὂὕ ὀ- -   > Ὗὂὕ ὀ   

4. ὂὖὕὖ ὅ ὂὖ- ὅὖ  

 Ὗὂὕ ὀ- -  ὅ Ἳ > Ὗὂὕ ὀ  ὅ Ἳ 

ὂὖὕὖ ὑ ἻὠὍ Ὕὂὕὀ  ὑ  ὝὅὉ ἻὍὖ Ἧ Ὄ  ὅὖ ἻὍὖ Ὕὂὕὀ Ἳ Ἧὠὀ  

Ἰ ἻὍὕἻ  , , ,   ἵ ὅὄὑ Ὃὖ Ἧ ὅὠὀὉὖ ὄ  ὑ  ὂὖὕὖ ὅ ὂὖ 

Ἵ ὅ ὂ ὅ ὀ Ἧὠὀ Ὕὅὕ  ἱὊ ὂ Ἰ ὠὉ  ὝἻὕ ὅὠὂ ἳὁὊὕὌὕ. 

 4.3.2.3.2. Ἧ  ἵ Ὃ ὂὖὕὖ Ἰ ὠὀὉ ὂὖὕὖ ὅ ὂὖ 

 ἱ ὑ  ἷ  ὝὅὉἻὠὍ  (Ὀὕ  ὝὅὉ ἻὠὍ) ὝἻὕ . ἱὠὑ ἸὟὊ 

ὂὖὕὖ Ἰ ὠὀ ἶ  ἵ ὅὂ  Ἧ ὅὠὀὉὖ Ὕὅὕ ὑὕὄ ὅ ὠὅ  ὝἻὕ Ἳὖ Ὃὄ. 

ἱὠὑ ὅὌ, ἽὖὌ,Ἧὠὑ Ὀ  ἵ Ὄὕ ἵ ὅὄὑὕ . ἱ ὝὅὉ Ἳ Ἧὑ Ὃὖ ὂὖὕὖ 

ὅ ὂὖὠὉ Ἧ  ἵ Ὃ ὂὖὕὖ Ἰ  ὟἽ Ἳ ὅ Ὗὅὕ ἳ ὑὕ . ἵ Ὄὕ ἵ ὅὂὖ  

ἵ ὅ  ὃὗ Ἳ ὅ. ἱὠὑ, Ἧὠὑ ἵ ὅὄὑ Ὃὖ ἷ ἵ ὅ  Ἧ ἵὄ Ἳ ὅ. 

 ὅὌ- -Ἧ  > ὅὌὑ  

 Ἧ- -Ἧ  > Ἧὑ  

 ἵ Ὄὕ- -Ἧ   > ἵ Ὄὕὑ   

ἱ ὂ ὑὠἻὉὖ ὅ  ὂὖὕὖ ὅ ὂὖ ὑ  ὐ Ἳ ἻὗὟὐ ὅ Ὁ ὀ ὅ Ὅὄ. 

1. ὂὖὕὖ ὅ ὂὖ + Ὗὑ ὠὈ Ἰ  

 ὅὌ- -Ἧ -Ἱ  > ὅὌὑ ὟὋὕ 
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2. ὂὖὕὖ ὅ ὂὖ + ὂὠὌὠὈ ὝὅὉ 

 ὅὌ- - Ἧ -ἱ  ὑὖὠὌ > ὅὌὑ Ὃὖ ὑὖὠὌ 

3. ὂὖὕὖ ὅ ὂὖ +  Ὕὂὕὀ 

 ὅὌ- - -ἱ  ὅ Ἳ > ὅὌὑ Ὃὖ ὅ Ἳ 

ἱ ὑὠἻὉὖ ὅ ὝὅὉ Ἳ ὀ (Ὀὕ ὝὅὉ Ἳὀ ) ἱ  ἵ Ὃ Ἰ ὃὖὊὑ ἽὕὕὖὠὉ 

Ἳ ὀὕὉὈὕἻ Ἧ  ἵ Ὃ ὂὖὕὖ Ἰ  ὅὖ ὄὕ Ἧὠὑ ὝὅὉ ὑὖὟἽὀὁὈὕἻ 

ὑ ὟὅὕὝὂὕ Ἧ Ὄ  ὅὖ ὅὕ ὝὂὕὀὊ ὅ ὟὅὕὟὂὕ ὑ . 

 4.3.2.3.3 ὝὈ ὝὉὕ Ἳ ἱὊ ὅὕ ἳ ὑὕ Ἳ ὅ ὂὖὕὖ ὅ ὂὖ 

  Ἧ Ὄ   ἵ Ὃ ἯὠἽἻὍὕ ἱ ὂὖ  ἵ Ὄὕ ὝὅὉ Ἳ  ἱ ὑ ὅὖ 

Ἧὀ  (ἵ.Ἳὕ. , ὃὕ, ἰ , Ἳὖὁ). ἱ ὑ ὠὅ Ἵὕ ὂ ὝὅὉ Ἳ ἱ ὂὖ ἯὠἽὉὖ 

ὝὈ ὝὉ Ἳ ἱὊ ὀ ὂὖὕὖ Ἧ ὠὉ ἳ ὑὕ . 

  > , ὃὕ > ὃὕ , ἰ  > ἰ , Ἳὖὁ  > Ἳὖὁ  

ἱ ὑὠἻὉὖ ὅ ὂὖὕὖ Ἧ Ὁὖ ὑ ὠἻ ὐ  ἻὗὟὐ ὅ Ὁ ὀ ὅ Ὅὄ. 

1. ὂὖὕὖ ὅ ὂὖ + Ὗὑ ὠὈ Ἰ  

 - -ἱ >  

Ἳὖὁ- - ἱ >Ἳὖὁ Ὃὖ  

2. ὂὖὕὖ ὅ ὂὖ + ὂὠὌὠὈ ὝὅὉ 

 - -  Ἳὂ >  Ἳὂ  

Ἳὖὁ- -  ὑ> 

3. ὂὖὕὖ ὅ ὂὖ + ὝὅὉ 

 -  ὟὑὠὌ > ὟὑὠὌ 

Ἳὖὁ- -  ὂ ὁὗ > Ἳὖὁ  ὂ ὁὖ 

4. ὂὖὕὖ ὅ ὂὖ +  Ὕὂὕὀ 

 - -  ὅ Ἳ >  ὅ Ἳ 

Ἳὖὁ- -  ὅ Ἳ >Ἳὖὁ  ὅ Ἳ 

ὟὈ ὝἽὕ ὄ  ὑ ὅὖ ὅὀὕὂ ὝὅὉ  ὝἽὕ Ἳ Ὁὕ  ὝὅὉὕὖ ὃὕ Ἳὕὑ ὑ ὅ  

Ἵὕ . ἱὠὑἻ ὂὕ ὝὅὉ ἻὍὖ Ὕὅ ὅὕ ὠὈὉὕ ὅὖὋ ὑ ὠὅ Ἵὕ ὂ ὝὅὉ Ἳ 

Ἧὑ Ὃὖ ὂὖὕὖ ὅ ὂὖὉὕἻ ὑ Ὀὖὀ ἻὍὖ ἱὠὑ Ἧὑ Ὃὖ ὝὅὉ  ὅ ὂὖὉὕἻ ὑ . 

1. ὂὖὕὖ ὅ ὂὖ + Ὗὑ ὠὈ Ἰ  

 ὂὠὌ- -ἱ  > ὂὠὌὉὖ 
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2. ὂὖὕὖ ὅ ὂὖ + ὂὠὌὠὈ ὝὅὉ 

 ὂὠὌ ὈὉὖ  

3. ὂὖὕὖ ὅ ὂὖ + ὝὅὉ 

 ὂὠὌ ὑ  

4. ὂὖὕὖ ὅ ὂὖ + ὅὖ  

ὂὠὌ ὟὈ  

4.3.2.3.4.  Ὀὕ  ὝὅὉ ἻὍὖ ὂὖὕὖ ὅ ὂὖ 

 Ὀὕ  ὝὅὉ Ἳ ὝὅὉ ὝἽὕ ὑὠἻ ὅὕ  Ἰ  Ἧὠὀ ὅ ὀ ὠὁ  

ὈὈὕ . Ὀὕ  ὝὅὉ Ἳ ὝὅὉ ἻὍὖ ὠὁ ὈὈὕἻ Ὀ ὅ ὑὂὖ ἻὕὊὁ 

Ὕὅ ὅὕ ὝὂὕὀὕὖὉ Ἵὕ ὂὂὕ. ἵὄὟὑ Ὀὕ  ὝὅὉ Ἳ ὝὂὕὀὕὖὉ 

ὑὠἻ ὅὕ ὠὀ Ἵὕ ὂὂὕἻ Ἳ ὂ ὅ Ἳὖ Ὃὄ. ἷ  ὑὠἻ ὅ  Ὀὕ  ὝὅὉ ἻὍὖ Ἰ  

ὑὠἻ  Ἧὂὕὑ ὑὖὀ Ὀὕ  ὝὅὉ Ἳ  ὂὖὕὖ ὅ ὂὖ ἱ Ἳὖ Ὃ. ὂὌὕὑ, 

ἱὊ ὀὕὑ Ὀ  ὃὕ Ἳὕὑ ἱὀὈὕ  ὝὅὉ Ἳ , Ὃὕὑ ἱὀ ὅ ὠὈ 

ἯἮὋὖὠὁ Ὀὕ  ὝὅὉ Ἳ  ὂὖὕὖ ὅ ὂὖ ἱ Ἳὖ Ὃ. ὂὌὕὑ, ἱὊ ὀὕὑ 

Ὀ  ὃὕ Ἳὕὑ Ὀὕ  ὝὅὉ Ἳ Ἧὑ Ὃὖ ὂὖὕὖ ὅ ὂὖὠὉ Ἧὑ Ὃὖ Ὀὕ ὝὅὉ Ἳ 

ὑ ὑὖ Ἰ ὉὄὖὉ Ὀὕ Ὃ ὂὕ ἳ ὑὕ Ἳὖ Ὃ. ὅὀ ὠἻ ἱὀ  ὅ ὠὈ ἯἮὋὖὠὁ 

Ὀὕ ὝὅὉ Ἳ Ἧ  ὂὖὕὖ Ἰ Ὕὅ Ὃ ὂὖὕὖ ὅ ὂὖ ἱ Ἳὖ Ὃ. ὅὖ ὑ  

Ἧ ὀὑὠὁ Ὀὕ  ὝὅὉ ἻὠὍ Ἧὑ Ὃὖ ὂὖὕὖ ὑ ὑ ἻὠὍ  Ἳὕ . 

ἱὀ  Ὀὕ ὝὅὉ ὂὖὕὖ ὑ ὑ  

ὂ ὠὈ Ἰ ὠὈ ὃὕ  ἵ  ( ), ἵὄ 

ὄὖὠὌ Ἰ ὠὈ ὃὗ ἳ  ( ), ἳ  

ὅὀ ὠἻ Ἰ ὠὈ ἰ ὅὕ  ἱὑ /Ἧὑ  ἱὑ /Ἧὑ  

ὅὀ ὠἻ Ἰ ὠὈ Ὕὅ ὅὕ ἱὑ /Ἧὑ  ἱὑ /Ἧὑ  

ὅὀ ὠἻ Ἰ ὠὈ ἯἮὋὖὠὁ  ἱ /Ἧ  ἱ /Ἧ  

ὅὀ ὠἻ Ἰ ὠὈ ἰ ὅὕ  / 

Ὕὅ ὅὕ 

ἱὑ /Ἧὑ  ἱὑ /Ἧὑ  

ὂ  Ἰ ὠὈ ὂὕ  ὂ /ὂὄ 

ὂ ὠὈ ὅ ὠὈ ὃὕ Ἳ/ὃὕ ἵ Ἳ/ ὃ ( ), ὃὈ 

ὄὖὠὌ ὅ ὠὈ ὃὗ Ἳ ἳ Ἳ  

ὅὀ ὠἻ ὅ ὠὈ ἰ ὅὕ / 

Ὕὅ ὅὕ 

ἱὑ Ἳ/Ἧὑ Ἳ ἱὑ Ἳ/Ἧὑ Ἳ 
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ὅὀ ὠἻ ὅ ὠὈ/ ἯἮὋὖὠὁ ἱὠὑ/Ἧὠὑ 

ἱὠὑἻ /ἯὠὑἻ  

ἱὑ /Ἧὑ  

ἱὠὑἻ /ἯὠὑἻ  

ὂ  ὅ ὠὈ ὂὕ Ἳ ὂ Ἳ 

ὟὈ ὝἽὕ ὄ Ἧ ὀὑὠὁ ὅ ὃὕ  ἵ Ὃ ὂ ὠὈ ὝὅὉ   ὂὖὕὖ ὅ ὂὖ 

ὑ ὑ Ἳ ἱ Ἳὖ Ὃὄ: ἵ , ἵ , ἵὄ. ἵὄ ὃὕ Ἳὕὑ Ὗὑ ὠὈ ὅὖ Ὕὄὕ  

,  ἵ  ἵ ὅ  ἱὀ  ἵ Ὃ ὅὖ  , ἵ  ὂὠὌὠὈ ὝὅὉ  

 ὅὖὋ ὅὖ Ἳ   ὑ . 

1. ὂὖὕὖ ὅ ὂὖ + Ὗὑ ὠὈ Ἰ  

 ἵὄ-  > ἵὄ , ἵ -ἱὀ  > ἵ ὄὖὀ 

2. ὂὖὕὖ ὅ ὂὖ + ὂὠὌὠὈ ὝὅὉ 

 ἵ   

3. ὂὖὕὖ ὅ ὂὖ + ὅὖ  

 ἵ  ὅ Ἳ 

4.3.2.3.5. Ἰ  ὃὖὊὑ ἽὕὕὖὠὉἻ ἱ , Ἧ  

 ὄ  , Ἧ  ἵ Ὃ ὂὖὕὖ ἽὕὕὖὠὉἻὠὍ ὅ Ὃὖ ὅὕ Ὗὂὕ. ἱὠὑ ὂὑὖὊ ἱ , 

Ἧ  ἵ Ὃ Ἰ ὉὄὖὉ ὅὖ Ὕὄὕ Ἳ ὑ ὑ ὂὖ  ὑὖ  ὂὖὕὖ ἽὕὕὖὠὉἻ 

ἱ Ἳὖ Ὃὄ. ἱὠὑ Ἰ  ὃὖὊὑ Ὕὄὕ Ἳ ἵ  Ἧὠὐ Ἳ Ὕὅ. ἱ  ἵ ὅ  

ἵ Ὄὕ ὝὅὉ Ἳ ὀ Ὀ  ὑ . Ἧ  ἵ ὅ  ἱ  Ὀ  Ἧ  ἵ Ὃ 

Ὀὕ ὝὅὉ Ἳ ὀ Ὀ  ὑ . ἱ Ὕὑὕ ὃὖὊὑ Ἰ ἻὍὕὄ ἱ  ἵ ὅ  Ἧ  

ἵ ὅ  ὑ  ὐ Ἳ ἻὗὟὐ ὂὊ ὅ Ὅὄ: 

1. Ὗὑ ὠὈ ἻὕἻ ὂὖὕὖ Ὃ ὝὅὉ ἻὍὖ Ἰ ὃὖὊὑ ὅὖ Ὕὄὕ ὝὅὉ ὅ ὂὖ 

Ἧ Ὄ  ὂὖὕὖ ὅ ὂὖ  Ἧ Ὄ  ὅ ὠὈ Ἰ  Ὗὑ ὠὈ ὅὖ Ὕὄὕ  

ἱὠὀὉὖ ὑ . 

 ὠἻ(-ἱ )-ἰ  > ὠἻὉὕ/ὠἻὉὖὄὕ 

Ἧ (-Ἧ )-ἰ  > Ἧὂὕ/Ἧὂὄὕ 

 ὂ- (-ἱ )-ἰ  > ὂ ὂὕ/ ὂ ὂὖὄὕ 

 Ἳ -Ἳ (-ἱ )-ἰ  >Ἳ ἻὍὕ/Ἳ ἻὍὖὄὕ 

2. ἯὠὀὉὕἻ ὑ  ὝὅὉ Ἳ ὀ ἳὠὀὠὈ Ὗὑ ὠὈ ὝἽὉ ὅὕ  ὂ ὠὈ 

ὝὅὉ   ὑ .  

 ὠἻ(- -ἱ )  ὂἻ > ὠἻὉὖ ὂἻ 
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 ὈὊ(- -ἱ ) ἻὖὠὍ > ὈὊ ὂὖ ἻὖὠὍ 

 ὠὅὉ -Ἳ (-ἱ ) Ἵ ὠὀ > ὠὅὉ ἻὍὖ Ἵ ὠὀ 

3. Ἰ  ἻὖὍὠὈ ὅὖ Ὕὄὕ   ὑὖ ὅὕἻ, ἽὖὌ ὝὅὉ Ἳ ὀ Ἳ ὀὕὉὈὕἻ 

ὝὅὉ ὅ ὂὖ Ἧ Ὄ  ὂὖὕὖ ὅ ὂὖ Ἧ Ὄ  ὅ ὠὈ Ἰ  ὅὖ ὑ . 

 Ἵὕὑὖ( -ἱ ) Ὄ  > ἽὕὑὖὉὖ Ὄ  

Ἧ (-Ἧ ) Ὄ  > Ἧὂ  Ὄ  

 ὈὊ(- (-ἱ ) Ὄ  > ὈὊ ὂὖ Ὄ  

 ἰὁὖ-Ἳ (-ἱ ) Ὄ  >ἰὁὖἻὍὖ Ὄ  

4.3.2.4. ἵ  Ὃὖ  

     ὂὈὖὐὖ Ἰ ὠὈ, ὅ ὠὈ ἵ Ὃ ἱὊ  ἵ Ἳ  ἱ Ἳὖ Ὃὄ. ὅ ὠὈ Ἰ  -Ἳ /-

Ἳ  ἵ ὅὂὕ ἳ ὅ-Ἰ ὉὄὖὉ Ἧ ὅὠὀὉὖ Ὃὖ  ὝἽ Ὁ ὅ Ὅ. ὄ  

ὋὖὉὅ ὅ ὠὈ Ἰ  ὝὅὉ ὅ ὂὖ ὀ ὟἽ Ἳ ὅ ἻὖὋ; ὝὅὉὕὖ ὂὖὕὖ Ἧ ὀ  

ὟἽ Ἳ ὅ ὑὂὖ ὠὌ. ὅ ὠὈ Ἰ  Ἳ , Ἳ  ἵ Ὃ ἱ Ὀὕ Ἳ ἱ Ἳὖ Ὃὄ. 

Ἧὑ Ὃὖ ὑ ὠἻ ὅὖ ὑ Ὀὕ ἯὠὈ : Ἳ  Ὕὃ Ὁὖ ἱ ὂὖὉὖ ὑ  ἵ Ὄὕ 

ὝὅὉ Ἳ ὀ  ἱὊ  Ὁὖ ἳ Ὅ ἯὠἽἻὠὍ ὝἻὕ ὀ ἳ ἵ Ὃ ὉὖὊὕ 

ἱ ὂὖ  ὝὅὉ Ἳ ὀ  ὟἽ  ὑ ; ὅὖὋ ἱὀ ἻὍὖ Ἳ  ὑ . 

 Ἰ ὠὈ ὝὅὉ -  ὅ ὠὈ ὝὅὉ     Ἰ ὠὈ ὝὅὉ -  ὅ ὠὈ ὝὅὉ 

  -  - Ἳ   Ἳ  - Ἳ - Ἳ  

 ἲ -  ἲ- Ἳ   ὈὊ - ὈὊ - Ἳ  

 ὅ  -  ὅ - Ἳ    - -Ἳ  

 Ὕὂ  -  Ὕὂ - Ἳ   Ἳ  - Ἳ - Ἳ  

4.3.2.5. Ὗὑ ὠὈ Ὃὖ /ἳ  

 ὝὅὉ  Ἧ Ὄ  ὝὅὉ Ὕὂὕὀ  ὑὖὠὄ  Ἧ Ὄ  ἱὊ  ὝὅὉ Ἳ  

Ἧ Ὄ  ὝὅὉ Ὕὂὕὀ Ἳ ἱὠὀὉὖ ὑ  ὝὂὕὀὕὖὉ Ὀ  Ὕὅὕ ὠὈὉὖὉ 

ἳὋ ἻὠὍ Ὗὑ ὠὈ ὝὑὍὖ ὅ . ὑὖὠὄ ὅὉὄὖὠὌἻ Ἰ  ὑὕ ἻὖὉ ὂὖ Ἳ ὀὕὉ 

Ὀ  ὑὖ  ὅ ὝἻ ὅὕὍ ἻὠὍ ἵ  (ἵ.Ἳὕ. ἵ ὑὕ  ὝὅὉ  Ὕὂὕὀ Ἳ, 

ὝἽὉ ὅ Ὕὅὕ, ὝὅὉ Ὕὂὕὀ Ἳ, ὑὖὠὄὉὠὀἻ). ἱ ὑὕ  Ὗὑ ὠὈ Ὃὖ Ἳ 

(ἳ Ἳ) ὝὅὉ Ὕὂὕὀ  ὑὖὠὄ ὅὉὄὖὠὌ  ἱὠὀὉὖ Ὅ ὝὂὕὀὕὖὉ Ὀ  

Ὕὅὕ ὠὈὉὖὉ ἳὋὠὑ ὝὑὍὖ ὅ ἻὖὋ. Ἧὂὕὑ Ἧὠὑ Ἰ  ὅ ὝἻ ὅὕὍ ὝὅὉ  

Ὕὂὕὀὕὖ ἱὌ Ἳὁ ὝἽὉ ὠὈὠὉ Ἳὕ  (ἵ.Ἳὕ. ἵ ὑὕ ὝἽὉ ὅ Ὕὅὕ ). ὟὈ  
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Ἧὠὑ ὅὉὄὖὠὌὉὕ Ἳ ὂὖ ὅ ὝἻ ὅὕὍ ὝὅὉ Ὕὂὕὀὕὖ Ὕὅὕ ὠὈὉὖὉ 

ὅ ἻὍὖ ὠὅ ὝὑὍὖ ὅ  (ἵ.Ἳὕ. Ἰ  ὝἽὉ  Ἧ Ὄ  ὃὖἻ ὑὖ ἻὕὊὁ, ὃὖἻ Ἧ Ὄ  

ὃὖὠὌὉὖ ἱὀ , ἱὉ Ἳ ὂὖ Ὄ  Ἧ Ὄ  ἱὌ ). ἳὠὀὠὈ Ὗὑ ὠὈ ἱὊ  

ὝὅὉ Ὕὂὕὀ ἱὠὀὉὖ ἳ Ὅ ἳὋὠὑ ὝὑὍὖ ὅ . 

 ἳ ὅὄὖὉ, ὝὂὕὀὕὖὉ Ἧ ὅὠὀὉὖ Ὗὑ ὠὈ Ὃὖ  ἱ  ὑὐὖἻὍὖ 

ἳ ὅ ὂ ὝἽ Ὁ ὅ ἻὖὋ. 

1. Ὗὑ ὠὈ ὅὖ Ὕὄὕ ἻὍὕ 

2. ὅὖ ἻὍὕ (ἱὑ Ὃὖ ἽὖὌ Ἳ ὀ ὑ Ἳ) 

ὅὖ Ὕὄὕ ἻὠὍ Ὕὅὕ ὂὠὑὠὊὉὖ Ὗὑ ὠὈ Ὃὖ  Ὗὑ ὠὈ ὅὖ Ὕὄὕ 

Ὀ  ὅὖ  ἱὑ Ὃὖ Ἰ ὟἽ ὠἻὉὕ ἳ ὅ ὂ ὝἽ Ὁ ὅ ἻὖὋ. 

ἵ Ἳὕ ὀὕἻ Ἳ ὑὖὉὖ Ὕὅὕ ὁὠὈ ὅ ἻὍὖ ἰ  ἵ Ὃ ὅὖὝὄὕ ὀὕ  (ἵ.Ἳὕ. 

ἽὕὑὖὉὕ) Ὄ  ἵ Ὃ ὅὖ ὅὕ (ἵ.Ἳὕ. Ἵὕὑὖ Ὄ ) ὝὑὍὖ ὅ ὂὌὕ ἱ ὂὖὉὕἻ 

Ἳ ὑὖὉὖ Ὕὅὕ ὠὈὉὖὉ ὅ ἻὍὖ ὠὅ Ἰ  Ὗὑ ὠὈ ὅὖ Ὕὄὕ ὠὀ ἰ  

ὅὖ ὅὕ ὝὑὍὖ ὅ ὂὌὕ. ὝἻὕ  ἵ Ὃ ὅὖ  ἱὊ ὀὕ Ὗὑ ὠὈ ἳ ὑὕὄ 

ἷ-ὠὉ ἰ ὠἻ ὝἽ  (ἵ.Ἳὕ. ἽὕὑὖὠὉ ὝἻὕ ). ὂ ἻὕὌ ὂὈὖὐὖ ἰ  Ὗὑ ὠὈ 

ὅὖ Ὕὄὕ Ἳ ἱ Ἳὖ Ὃὄ. 

Ὗὑ ὠὈ ὅὖ Ὕὄὕ Ἳ 

ὝἽὉ ὅ Ὕὅὕ ἷ 

ὝἻὕὠὀὟὑ ὠὈ (ἳ)  

Ἳ ὑὖ Ὗὑ ὠὈ ἰ  

ἳὀ ὃὖἻ Ἵὖ Ὗὑ ὠὈ Ἱ  

ἱὀ Ὗὑ ὠὈ ἱ  

Ὗὑ ὠὈ Ἧ  

ἷ  Ἳ ὀ ὅὖ Ἳ  ἱ Ἳὖ Ὃὄ. 

Ἳ ὀ Ὗὑ ὠὈ Ἳ ὀ ὅὖ Ἳ 

ἱὀὟὑ ὠὈ ἱὀ  

ἳὀ ὃὖἻ Ἵὖ Ὗὑ ὠὈ ἳὀ  

Ὄ Ὗὑ ὠὈ ἱ  

ὅὉὄὠὀ Ὗὑ ὠὈ ἰἻ 

 ὈὊ ἱὌ ἻὁὑὖὉὌὕ Ὗὑ ὠὈ ὅὖ Ὕὄὕ ἻὠὍ ἰἻ ὂὑὖὊ ὅὖὋ Ἳ ὀ 

ὅὖ ἻὠὍ ὅὌ ἱὀ  ὅὖ ἻὠὍ  Ὗὑ ὠὈ ὋὖἻὍὕἻ ἵ ὂὕ ὀὄ. 

ἱ ὋὖἻὍὖ Ἧ ὅὠὀὉὖ Ἧὑ Ἳ ἵ  Ὗὑ ὠὈἻὠὍ Ὗὑ ὅ ὂὖὄ. ἱὠὑἻ  
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Ἧὑ Ὃὖ Ἰ ὉὄὖὉ ὑ ὑ ὂὕὟὌὕ ὑὕὖὠἽ ἵ ὁὕὟὌὕ ἯὠὀὉὕὍ ὅ ὂ ὅ ὀὄ. 

Ὗὑ ὠὈ Ὃὖ ὀὕ Ὃὖ ὅὖὀ ὅὀὕὂ ὑὖὍὖ Ὗὑ ὠὈ  Ἧὑ Ἳ 

ὟἽ ὝἻὕ ὀὄ. ὅὖ ὄ ὟὈὄὕ  ἱὌ Ἳὁ ὂὕ Ἳ ἱὌ ὂὖ Ἧ Ὄ  ἽὈ Ἳὖ ὂ 

ἱὌ Ἳὁ  ἻὠὌ ὝἽὕ ἻὠὍ ὅὉ ὅ ὂὖ Ὗὑ ὠὈ ὋὖὉὖ ὝἽὉ ὅὕ Ἧ ὅὠὀὉὖ 

ἵ  Ὗὑ ὠὈἻὠὍ Ὄ Ὃὖ ὝἽ ὂὄ 

1. ἵ ὑὕ Ὗὑ ὠὈ 

2. ὝἽὉ ὅὕ Ὕὅὕ  Ὗὑ ὠὈ 

3. ὝἻὕὠὀ Ὗὑ ὠὈ 

4. Ἳ ὑὖ Ὗὑ ὠὈ 

5. ἳὀ ὃὖἻ Ἵὖ Ὗὑ ὠὈ 

6. ἱὀ Ὗὑ ὠὈ 

7. ὃὗ Ἳ Ὗὑ ὠὈ 

8. ἳὠὀὠὈ Ὗὑ ὠὈ 

9. ὑὖὍὖ Ὗὑ ὠὈ 

 Ὗὑ ὠὈ ὋὖἻὍὖ ὟὈ ὝἽὕ ὄ Ὄ Ὃὖ Ἳ Ἰ  Ὗὑ ὠὈ ὋὖὉὖ 

Ὕὅὕ ὠὈὠὉ ὑ ὈὕἻ ἳ ὅ ὂ ὝἽ Ὁὑὖ ὠὌ; ἶὝὄ Ὃὕ Ἧὠὑ Ἧὑ Ὃὖ 

ὝἽὉ ὅὕ ἻὍὖ Ἰ ὠὋ ὂὕ ὝὑὍὖ ὅ Ἳὖ Ὃ. ἵ Ἳὕ ὀὕἻ Ἳ ὑὖ Ὗὑ ὠὈ 

ὅὖ Ὕὄὕ ἵ  Ὄ Ὃὖ ὝἽ Ὁ ὅ ὀ ἰ  ἵ Ὃ Ὗὑ ὠὈ ὅὖ Ὕὄὕ Ἳ ὑὖ 

ὝἽὉ ὅὕ ὠὀ ὝὑὍὖ ὅ ὑ ὀ ὅὖὋ Ἳ ἻὠὍ ὝὑὍὖ ὅ Ἳὖ Ὃὄ. 

 Ὗὑ ὠὈ ὋὖἻὍὖ ὟὈ ὝἽὕ ὄ Ὄ Ὃὖ Ἳ Ἰ  Ὗὑ ὠὈ ὋὖὉὖ 

Ὕὅὕ ὠὈὠὉ ὑ ὈὕἻ ἳ ὅ ὂ ὝἽ Ὁὑὖ ὠὌ; ἶὝὄ Ὃὕ Ἧὠὑ Ἧὑ Ὃὖ 

ὝἽὉ ὅὕ ἻὍὖ Ἰ ὠὋ ὂὕ ὝὑὍὖ ὅ Ἳὖ Ὃ. ἵ Ἳὕ ὀὕἻ Ἳ ὑὖ Ὗὑ ὠὈ 

ὅὖ Ὕὄὕ ἵ  Ὄ Ὃὖ ὝἽὉ ὅ ὀ ἰ  ἵ Ὃ Ὗὑ ὠὈ ὅὖ Ὕὄὕ Ἳ ὑὖ 

ὝἽὉ ὅὕ ὠὀ ὝὑὍὖ ὅ ὑ ὀ ὅὖὋ Ἳ ἻὠὍ ὝὑὍὖ ὅ Ἳὖ Ὃὄ. 

 Ὗὑ ὠὈ ἯὠὀὉὕὍ Ὃὖ ὠὀ Ὕὅὕ ὂὑὠὊὉὖ ὅὖ ὑ  ὅὕ ὅὕ 

Ἧ ὅὠὀὉὖ ὑὖὍ ἻὌὕ: 

1. Ὗὑ ὠὈ ὅὖ Ὕὄὕ 

2. Ἳ ὀ ὅὖ Ἳ  

3. ὅὖ Ἳ ( ὂ ὂὖὊὈὕὄ ὑ Ἳ) 

  ὅὖ ὑ  Ἧ ὀὑὠὁ Ὗὑ ὠὈ ἳ ἻὠὍ  Ἧὑ Ὃὖ ὑ ὠἻ ὠὋἻὠὍ  

Ἧὑ Ὃὖ Ὕὑ ὅ ὀ ὝἽὉ ὅὕ ἻὠὍ ὂ :    
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Ὗὑ ὠὈ ὅὖ Ὕὄὕ/ 

ὅὖ  

ὑ ὠἻ ὠὋ Ὕὅὕ / ὝἽὉ ὅὕ 

1. ἵ ὑὕ 

Ὗὑ ὠὈ 

-Ø  1. ἵ ὑὕ  

ἵ.Ἳὕ. ὊὕὈ ὑ ὂὕ 

2. ὅὉὄὖὠὌ  

ἵ.Ἳὕ. ὈὊ  Ὀὕὁὑ  

3. ἵ ὑὕ ὃὖὊ ὅὖ  

ἵ.Ἳὕ. ὈὊ  Ὀὕὁὑ  

ἰὑὕ  

4. ὝἽὉ ὅ Ὕὅὕ ὃὖὊ ὅὖ 

ἵ.Ἳὕ. ὈὊ  ὊὕὈὠὄ 

ὂὠὌὑ  ἰ Ἳὖὄὕ 

5. ὝἽὉ ὅ Ὕὅὕ     ἵ.Ἳὕ. 

Ὀὕ ὂ ὁὗ ὟἻ ὀὕ 

2. ὝἽὉ ὅ 

Ὕὅὕ  

Ὗὑ ὠὈ 

-ἷ  1. ὝἽὉ ὅ Ὕὅὕ   

ἵ.Ἳὕ. ὊὕὈ  ὠὅὉὠὄ 

ὅὕ ὂὕ  

3. ὝἻὕὠὀ 

Ὗὑ ὠὈ 

- ~ -ἳ ~-  1. ὝὅὉ ἻὍὖ 

Ὀ  Ὀὕ  

ὝὅὉ ἻὍὖ ὂὖὕὖ 

ὅ ὂὖ ὀ -  

ὑ .  

ἵ.Ἳὕ. ὈὊ -  

ὅὌὑ - , ἰ -

, ἵὄ-  

2. ἱ/ἲ/ἷ/Ἧ  ἵ  

 

ὝὅὉὊ Ἳ ὀ 

 ὑ  

ἵ.Ἳὕ. ὂ ὅὖ,      

ἲ ,     Ἵ ὠὀ  

ὃὕ , ὅ  

1. ἯὉ ὝἽὉ ὅ Ὕὅὕ  

ἵ.Ἳὕ. Ὀὕ Ἧ ὅὕ  Ἰ  

ὅὀ ὠὂ Ἳὕ ὄὕ 

2. ἱὉ Ἳ ὂὖ ἱὌ  

ἵ.Ἳὕ. Ὀὕ Ἧ ὅὕ  Ἰ  

Ἳ ὂ ὝἻὕ ὂὕ 

3. Ἳὕ ὁ   

ἵ.Ἳὕ. Ὀὕ ὅὁ ὂὕ 

ὟὑὠὌ ὝἽ ἻὖὋὕ 

4. Ἧ ὅὑὖ ὅὑ 

ἵ.Ἳὕ. Ὀὕ  Ἰ  ὂἻ 

ἱ ἻὖὋ. 

5. ἻὕὌὂὖ  

ἵ.Ἳὕ. Ὀὕ ἷ  Ὀὁὖ  

ὑ ὑὕ  
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3. ὅὖὋ ἵ Ὄὕ 

ὝὅὉὊ Ἳ  

ὅὖ ἳ  ὑ . 

ἵ.Ἳὕ. Ἧ Ὀὕ-ἳ , 

ὅὕ- ἳ , Ὕὂ - -

ἳ , ὠὅὉ -ἳ , 

Ὕὅ -ἳ  

4.  Ἰ ὃὖὊὑ 

ἽὕὕὖὠὉ ἱ , Ἧ  

ἵ ὅὄὑ ὠὋ 

Ὕὂὕὀ  ὑ  

ἵ.Ἳὕ. ὅ +ἱ + > 

ὅ ὑὖ, 

Ἧ +Ἧ +  

Ἧὂ  

6. ὑὖἻὖὂ  

ἵ.Ἳὕ. Ὀ  Ἰ  ὃὕὠὍ  

 ὟὑὠὍ Ἵὕ ὅὖ 

7. ὅἻὖ ὂὍὖ ὝἽὉ ὅὕ 

ἵ.Ἳὕ. ἰ  Ἰ   Ὗὅὕ  

8. Ἰ ὠὈ Ὀὕὂὖὕὖ 

ἵ.Ἳὕ. Ὀὕ  ἱὑ  

ὃ Ὄὑ  

9. Ὃὖ ὅὖ ἱὀ   

ἵ.Ἳὕ. ὈὂὊὕ   ὠὈ  

ὅὖ ὄὕ 

4. ὅὉὄὠὀ 

Ὗὑ ὠὈ 

- -ἰἻ ~ -

ἳ -ἰἻ ~ 

- -ἰἻ  

1. -ἰἻ 

 ἵ.Ἳὕ. ὃὕ- -ἰἻ 

2. ἳ -ἰἻ 

ἵ.Ἳὕ.Ἧὑ -ἳ - 

ἰἻ  

3. - ἰἻ  

ἵ.Ἳὕ.ὅ ὑὖ- -ἰἻ 

1. ὅὉὄὠὀ  

 ἵ.Ἳὕ. ὊὕἾὕ ὂ  ὠὅὉ ἻὕἻ 

ὅὁ  ὟἽ ὂὕ 

2. ἻὕὊὁ  

ἵ.Ἳὕ. ὊὕἾὕ ὂ  Ἧ ὅὕ ἻὕἻ 

Ἵὗ ἻὖὊ  ὑὕ ὂὕ 

5. Ἳ ὑὖ 

Ὗὑ ὠὈ 

-ἰ   1. Ἳ ὑὖ 

ἵ.Ἳὕ. Ὀὕ Ἳ ὂὖὉὕ ὅὐ ὠὂ 

Ὕὑ ὄὕ 

2. ὑὐὖ  

ἵ.Ἳὕ. Ὀὕ ὂ  Ἳ ὀ 

Ἧ ὅὑ ὂὕ ἱὠὂ  

ὠὍ Ἳ Ἳ ὝἻὕ ὀὕ. 

3. Ὄ / ἳ Ὕὅὕ  

ἵ.Ἳὕ. Ὀὕ Ὀ ὁὕ  ἱ ὂ 
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ὅ ὠὂ ὝἽ ὂὕ. 

4. ἻὕὊὁ-1 

ἵ.Ἳὕ. ὝὑὉὖὌὕ Ὀὕ 

ὑὊὑὖ ὠὌ. 

5. ἻὕὊὁ -2 

ἵ.Ἳὕ. ὈὠὐὉὕ ὅὉὖ ὃ ὋὕἻ 

ὑὍ ὂ 

6. ἳὀὄὖἻ

Ἵὖ Ὗὑ ὠὈ 

-Ἱ / -ἳὀ   1. ἳὀὄὖἻ Ἵὖ  

ἵ.Ἳὕ. Ὀὕ ὂ  Ὀὠὄὑὖ-  -

Ἱ /-ἳὀ  ὑ ὂὕ 

2. ὠὋ ἵ.Ἳὕ. Ὀὕ Ἧ  -

Ἱ /-ἳὀ  Ἵὖὕὖ ὂὕ. 

3. ὑὐὖ  

ἵ.Ἳὕ Ὀὕ Ἧ ὅὕὑὖ ἳὂὑὖ-

-Ἱ /-ἳὀ  ἱὠὂ  

ὅ ὂὕ. 

4. ἯὂὖἻ ὅ  

ἵ.Ἳὕ. ὊὕἾὕ ὃὕ  ἱ ὟὉὕ 

ἱὊ  ὟὂὕὠἽ 

Ἵὕ ὅὖ ὀὕ.  

5. ἱὀ   

ἵ.Ἳὕ. Ὀὕ Ὗὀὕ  

ἱ ἻὖὋὕ. 

6. ὂὖὠἽ  

ἵ.Ἳὕ. Ὀὕ Ὕὂ Ὗὑὕ 

ὃὀ ὂὕ 

7. ἳ ὅ ὂ  

ἵ.Ἳὕ. Ἵὖ ὂὖὠὊ ὈὕἽ Ὗὂὕ ὂὈὖ 

ὑ ὒ  ἰὊ ὅὖ ἻὖὋ. 

8. ὑὠὊὉὠὋ  
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ἵ.Ἳὕ. ἱ ὂ ἴὕὖ Ἰ  

ὟἻὕὉὖὟὌὕ Ἵὕὖ 

7. ἱὀ 

Ὗὑ ὠὈ 

-ἱ   1. ἱὀ ὂὖ ἱὀ   

ἵ.Ἳὕ. ὑὖ ὈὊ ὂὖ 

ἳ Ἳὕ ὂὖ ἻὖὋ.  

2. ἻὕὌ ὂὖ ὍὖὉὖὀ 

(ἵὂὖ ἻὕὌ ὀ)  

ἵ.Ἳὕ. ὊὕἾὕ Ἰ  ὑὕὊ ὂὖ 

ὑ ὑὕ . 

3. ἻὕὌ ἯὍ  (ἱὋ ὂ 

ἻὕὌ ὀ)  

ἵ.Ἳὕ. ὊὕἾ Ἰ ὑὕὊ ὂὖ ἱ ὂ 

ὂἻ ὠὂ ὅ ὂὕ. 

4. ὅὕ   

ἵ.Ἳὕ. Ὀὕ ὂὈὖὐὖ 

ὟὅἽὖὄὕ 

5. ἱὠὀὅ  ἳὋ   

ἵ.Ἳὕ. Ἧ ὂ Ὀὕ ὅὐ ἻὍὖ Ἵὖ 

Ὀ ὟἻὕὑὕ. Ἧ ὂ Ὀὕὁὑ ἻὍὖ 

ἽὖὌ ὃ ὋὕἻ ὅ ὅὑ Ἳ. 

 -ἱὀ   1. ἱὉ Ἳ ὂὖ ἱὌ  

ἵ.Ἳὕ. ὊὕἾὕ Ἧ ὅὕὑὖὀ 

ὑ ὂὕ. 

2. ὠἻὈὕ Ὃ ὂὖ Ὄ  

ἵ.Ἳὕ. ὊὕἾὕ Ὀ ὂὖὕὖὉὖὀ Ἰ  

ὅὕὖ ὑὕ Ἳὖὄὕ. 

3. ἳὁ ἽὖὉὖ ἱὌ  

ἵ.Ἳὕ. ὊὕἾὕ Ἧ ὅὕὑὖὀ 

ὟἻὕὅ ὅ ὀὕ. 

8. ὃὗ Ἳ 

Ὗὑ ὠὈ 

-ἱ /-ἱὀ 1. ἱὀ 

Ὗὑ ὠὈ  

1. ἱὉ Ἳ ὂὖ Ὄ  
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ἱ , ἱ  ὂὖὕὖ Ὃ ὝὅὉὠὊ 

Ὕὂὕὀ  ὑ  . 

ἵ.Ἳὕ. ὈὊ ὂὖ  

ἱ  ὠὅὉὄὖὀ 

 ἱ  

2. ὟὃὊ ὉὕἻ 

ἱὀ ὅ ὂὖ ὀ 

ὑ .  

ἵ.Ἳὕ. Ἧ - ἱ  

ὟὈ - ἱ  

 -ἱ  ἵ Ὃ 

ἱὀὟὑ ὠὈ 

ὅὖ Ὕὄὕ  

ὂὖὕὖ Ὃ ὑὖὌ Ἳὖὄ 

ὝὅὉ Ἳ ὀ 

ὑ ὠἻὉὖ -ἱὀ  

ἵ Ὃ ἱὀ Ὗὑ ὠὈ 

ὅὖ Ὕὄὕ  ὂὖὕὖ 

ὑὖὌ Ἳὖὄ 

ὝὅὉ Ἳ ὀ 

ὑ ὠἻὉὖ -ἱ  

Ἧὂ  ὝἽὉ ὅὕ ἻὍὖ 

(Ὕὅὕ ἻὍὖ) 

Ὗὑ ὅ  (ὅὕ Ἳ 

Ἧ ὂ ὅ Ἳ ὂὖ) 

ἵ.Ἳὕ. ὊὕἾὕ ὟἻὕὑὖ  

ὑ ὂὕ. 

2. ἳ Ὅ ὂὖ  ὅὖὕὖὂ 

ἵ.Ἳὕ. ὊὕἾὕ ὂ  Ἧ ὅὕὠὑ 

Ὕὃ ὅὖ / Ἰ  

ὉὖὀὈὖ Ἳὕ ὅὕ Ὃὖὄὕ. 

3. Ὗὂ ὑὖ Ὄ   

ἵ.Ἳὕ. ὊὕἾὕ Ὀὕὁὑ ἻὍὖ  

Ἰ  ὃ Ὄὑὠὄ 

Ὗὂ Ὕὂ ὂὕ. 

4. Ὕὂὕὀ ἽὖὉὖ Ὕὂὕὀ Ἳ  

ἵ.Ἳὕ. Ὀ ὂὖὕὖὉὖ 

ἵ ὟὌὕ  Ὄ Ἵ  

ὑὕ ἻὖὋὕ. 

9. ἳὠὀὠὈ 

Ὗὑ ὠὈ 

-ἱ , -ἳὠὀὉ, -

Ἧ , ὝὅὉ ὂὖὕὖ 

Ἧ  

1. ὂὖὕὖ ὑ ὑὖ ὝὅὉ 

 ἵ.Ἳὕ. ὈὊ ἻὖὠὍ 

2. ὝὅὉ + Ἰ ὃὖὊὑ 

 ἱ  

ἵ.Ἳὕ. ἯὊἽὄὖ   

3. ὝὅὉ + ἳὠὀὠὈ 

Ὗὑ ὠὈ Ἧ  

ὝὅὉὊὠὀὉὕἻ 

ὝἽὉ ὅ ἻὖὋ  

ἵ.Ἳὕ. ὅ Ὅὖ ὀ 

Ὀὕ ὠὀὉ. 
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ἵ.Ἳὕ.ἯὊἽὄ  

4. ὝὅὉ + 

ἱὠὀὃὖὠὌ 

ἽὕὕὖὠὉ + 

ἳὠὀὠὈ  

ὅὖ Ὕὄὕ 

ἵ.Ἳὕ. ὃὕὉὖὄ ὑὕ  

5. ὝὅὉὊὠὀ 

ὅὖ Ὕὄὕ 

ἳὠὀὉ 

ἵ.Ἳὕ. ὃὕὉὖ ὠὀὉ 

ὑὕ  

4.3.2.6. ὝὅὉ Ἧ Ἳ 

 ὝὅὉ Ἳ Ὗὑ ὠὈἻ ἻὕἻ ὂὖὕὖ ὑὠὂ Ἳ ὂὖ ὝἻὕ  ἱὊ  ὝὅὉ ἻὍὖ 

Ὗὑ ὠὈ Ἵὕ Ἧ Ἳ ἻὗὟὐ ὂὊ ὅ Ὅὄ, Ἰ  ἯἮὋὖὠὁ Ἳὕ ἵ ὅὂ ἻὕἻ 

Ὀ ὝὋὕ  ὅ ὠὈ ὝὅὉ ὠὅὉ  ἵ ὅὂ ἻὕἻ Ὗὑ ὠὈ Ἧ Ἳ ὂὊ ὅ Ὅὄ.   

Ὗὑ ὠὈ Ἰ ὠὈ ὅ ὠὈ 

ἵ ὑὕ Ὗὑ ὠὈ Ἳὕ Ἳὕ-Ἳ  

ὝἽὉ ὅ Ὕὅὕ Ὗὑ ὠὈ Ἳὕ-ἷ Ἳὕ-Ἳ -ἷ 

ὝἻὕὠὀ Ὗὑ ὠὈ Ἳὕ-ἳ  Ἳὕ-Ἳ -ἳ  

ὃ ὠὈ Ὗὑ ὠὈ Ἳὕ-ἳ -ἰἻ Ἳὕ-Ἳ -ἳ -ἰἻ 

Ἳ ὑὖ Ὗὑ ὠὈ Ἳὕ-ἰ  Ἳὕ-Ἳ -ἰ  

ἳὀὄὖἻ Ἵὖ Ὗὑ ὠὈ Ἳὕ-Ἱ , Ἳὕ-ἳὀ  Ἳὕ-Ἳ -Ἱ , Ἳὕ Ἳ-ἳὀ  

ἱὀ Ὗὑ ὠὈ Ἳὕ-ἱ  Ἳὕ-Ἳ -ἱ  

ὃὗ Ἳ Ὗὑ ὠὈ Ἳὕ-ἱ -ἱ  Ἳὕ-Ἳ -ἱ -ἱ  

ἳὠὀὠὈ Ὗὑ ὠὈ Ἳὕ-ἱ  Ἧ  Ἳὕ-Ἳ -Ἧ  

 

Ὗὑ ὠὈ Ἰ ὠὈ ὅ ὠὈ 

ἵ ὑὕ Ὗὑ ὠὈ ὠὅὉ  ὠὅὉ -Ἳ  

ὝἽὉ ὅ Ὕὅὕ Ὗὑ ὠὈ ὠὅὉ -ἷ ὠὅὉ -Ἳ -ἷ 

ὝἻὕὠὀ Ὗὑ ὠὈ ὠὅὉ -ἳ  ὠὅὉ -Ἳ -ἳ  
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ὃ ὠὈ Ὗὑ ὠὈ ὠὅὉ -ἳ -ἰἻ ὠὅὉ -Ἳ -ἳ -ἰἻ 

Ἳ ὑὖ Ὗὑ ὠὈ ὠὅὉ -ἰ  ὠὅὉ -Ἳ -ἰ  

ἳὀὄὖἻ Ἵὖ Ὗὑ ὠὈ ὠὅὉ -Ἱ , ὠὅὉ -

ἳὀ  

ὠὅὉ -Ἳ -Ἱ , ὠὅὉ Ἳ-

ἳὀ  

ἱὀ Ὗὑ ὠὈ ὠὅὉ -ἱὀ  ὠὅὉ -Ἳ -ἱὀ  

ὃὗ Ἳ Ὗὑ ὠὈ ὠὅὉ -ἱ -ἱ  ὠὅὉ -Ἳ -ἱ -ἱ  

ἳὠὀὠὈ Ὗὑ ὠὈ ὠὅὉ -ἱ  Ἧ  ὠὅὉ -Ἳ -Ἧ  

4.3.2.6.1. Ὗὑ ὠὈ ἳ Ἳ  Ἵ ὂὖ ὑὖὂὖἻ 

 ἱὊὕὟἽ ὂὖὊ (Rajendran, 1999) ὂὈ  ὂὈὖ ἳ ὅὄὖὉ ἰ ὑὖ ἳ ὑὕ Ἳὂὖ (Tamil 

Morphological Analyzer) Ὗὑ  ὂὈὖ ὝὅὉ ὝἽὕ ἻὠὍ Ἵ ὂὖὑὖὂὖἻὠὍ 

Ἳ ὂὖ ὝἻὕ ὅὕ ὅὕ ὝἽ ὠἻὉὖ ὅὖ ὑ  Ἵ ὂὖὑὖὂὖἻὠὍ ὅ Ὁ Ἳὖ Ὃὕ 

(ἱὊὕὟἽ ὂὖὊ, 1994:47-56). ἱ  ὝὅὉ ἻὠὍ Ἧὑ Ὃὖ ἵ  Ὀ  Ὗὑ ὠὈ ὂὖὕὖὅὖ 

Ἧ ὅὠὀὉὖ ὑὠἻὅ ὂ ἳὂ . 

1. ἰ , Ἱ, ἴ  ἵὄ  ὝὅὉ ἻὠὍ Ὕὂὕὀ  ἳὉὖ  Ὕὂὕὀ Ἳ Ὗὑ ὠὈ 

ὅὖ Ὕὄὕ Ἳ (ἳ.Ὗὑ.ὅὖ.) ὑ Ὗὅὕ  ἵ Ὃ ἳὀ ὅ ὂὖ ἱὠὀὉὖ ὑ . 

 -ἰ /Ἱ/ἴ  + ἳ.Ὗὑ.ὅὖ-ἰ /Ἱ/ἴ - - ἳ.Ὗὑ.ὅὖ. 

ἵ.Ἳὕ. 

 Ἳὀὕ + ἷ > Ἳὀὕὠὑ  

 Ἳὀὕ + ἰ   > Ἳὀὕὑὕ  

 Ἳὀὕ + Ἱ   >ἻὀὕὟὑὕ  

 Ἳὀὕ + ἳὀ  > Ἳὀὕ ὀ  

 Ἳὀὕ + ἳ   >Ἳὀὕ   

 Ἳὀὕ + ἱ   > Ἳὀὕὑὖ  

 Ἳὀὕ + ἱ   > Ἳὀὕὑὖ 

2. ἱ, ἲ, ἷ ἵ   ὝὅὉ Ἳ -ἳ  ὂὑὖ ὂ ὅὖὋ Ὗὑ ὠὈ ὅὖὝὄὕ ἻὠὍ 

ἶ Ὗὅὕ  ἵ Ὃ ἳὀ ὅ ὂὖ Ἰ  ἱὠὀὉὖ ὑ . 

 -ἱ/ἲ/ἷ + ἳ  ὂὑὖ ὂ ἳ.Ὗὑ.ὅὖ. ἱ/ἲ/ἷ -ἳ.Ὗὑ.ὅὖ 

 ἵ.Ἳὕ. 

 ἵ  + ἷ  > ἵ ὠὉ 
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 ἵ  + ἰ   > ἵ Ὁὕ 

 ἵ  + Ἱ   > ἵ ὟὉὕ 

 ἵ  + ἳὀ   > ἵ ὀ  

 ἵ  + ἱ   > ἵ Ὁὖ 

 ἵ  + ἱ   > ἵ Ὁὖ 

3. ἱ, ἲ, ἷ,  ἵ   ὝὅὉ Ἳ ὑ  Ὗὑ ὠὈ ὅὖ Ὕὄὕ -ἳ  ἵ ὅὂ  

ἳ ὝἻ  

 -ἱ/ἲ/ἷ/  + ἳ ἱ/ἲ/ἷ/ -  

ἵ.Ἳὕ. 

 ἵ   + ἳ  > ἵ  

 ἲ   + ἳ   > ἲ  

 Ὁὕὠὄ + ἳ  > Ὁὕὠὄ  

 Ὕὃ     + ἳ  > Ὕὃ  

4. ἳ-ὑὖ  ὝὅὉ ἻὠὍ Ἧὑ Ὃὖ Ἵ ὂὖ ὝἽὉ ὅὕ Ἧ ὅὠὀὉὖ ὃὕ  

ὑὠἻἻὍὕἻ ὅὖὕὖ ἻὌὕ 

4.1. (C)VV- -ἳ ἵ Ὃ ἯὠἽ ἯὠὈ ὅ ὝἻὕ ὀ ὝἽὕ ἻὠὍ Ὕὂὕὀ  ἳὉὖ  Ὕὂὕὀ Ἳ 

Ὗὑ ὠὈ ὅὖ Ὕὄὕ Ἳ ὑ Ὗὅὕ ἳ ὝἻὀ,  ἱὊ . 

 (C)VV   ἳ + ἳ.Ὗὑ.ὅὖ (C)VV   ἳ.Ὗὑ.ὅὖ 

ἵ.Ἳὕ. 

 Ἳὕ+ἷ > Ἳὕ ὠὀ 

 Ἳὕ+ἰ  > Ἳὕ ὀὕ 

 Ἳὕ+Ἱ  > ἻὕὟὀὕ 

 Ἳὕ+ἳὀ  > Ἳὕ ὀ 

 Ἳὕ+ἳ  > Ἳὕ  

 Ἳὕ+ἱ  > Ἳὕ  

 Ἳὕ+ἱ  > Ἳὕ  

4.2. -ὑὖ  ὝὅὉ ἻὠὍ Ὕὂὕὀ  ἳὉὖ Ὕὂὕὀ Ἳ Ὗὑ ὠὈ 

ὅὖ Ὕὄὕ Ἳ ὑ Ὗὅὕ ἳ ὝἻὀ  ἱὊ . 

 -  + ἳ.Ὗὑ.ὅὖ    ἳ.Ὗὑ.ὅὖ. 
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4.3. (C)VCC-ἳ Ἧ Ὄ  (C)VVC-ἳ ἵ Ὃ ἯὠἽ ἯὠὈ ὠὀὉ ὝὅὉ ἻὠὍ Ὕὂὕὀ  

ἳὉὖ Ὕὂὕὀ Ἳ Ὗὑ ὠὈ ὅὖ Ὕὄὕ Ἳ ὑ ὠἻὉὖ ἳ ὝἻ  

 (C)VCC-ἳ + ἳ.Ὗὑ.ὅὖ.  CVCC-ἳ.Ὗὑ.ὅὖ 

ἵ.Ἳὕ. 

 ὑ +ἷ > ὑ ὠὀ 

 ὑ +ἰ  > ὑ ὀὕ  

 ὑ +Ἱ  > ὑ Ὗὀὕ 

 ὑ +ἳὀ  > ὑ ὀ  

 ὑ +ἳ  > ὑ  

 ὑ +ἱ  > ὑ  

 ὑ +ἱ  >ὑ  

 Ἳὕ+  ἷ > Ἳὕὠὂ 

 Ἳὕ+ ἰ  > Ἳὕὂὕ 

 Ἳὕ+ Ἱ  > ἻὕὟὂὕὟὀὕ 

 Ἳὕ+ ἳὀ  > Ἳὕ ὀ 

 Ἳὕ+ ἳ  > Ἳὕ  

 Ἳὕ+ ἱ  > Ἳὕὂὖ 

 Ἳὕ+ ἱ  > Ἳὕὂὖ 

4.4 (C)VCV ἵ Ὃ ἯὠἽὉὠὈ ὠὅ ὝἻὕ  ἳ-ὑὖ   ὝὅὉ ἻὠὍ  Ὕὂὕὀ  

ἳὉὖ  Ὕὂὕὀ Ἳ Ὗὑ ὠὈ Ἰ Ἳ  ὑ Ὗὅὕ   ἵ Ὃ  ἳὀ ὅ ὂὖ 

ἱὠὀὉὖ ὑ . 

 (C)VC-ἳ + ἳ.Ὗὑ.ὅὖ. (C)VC-ἳ- -ἳ.Ὗὑ.ὅὖ. 

 ὅ + ἷ > ὅ ὠὑ 

 ὅ +ἰ  > ὅ ὑὕ 

 ὅ +ἳ  > ὅ  

 ὅ + Ἱ  > ὅ Ὗὑὕ 

 ὅ +ἳὀ  > ὅ ὀ 

 ὅ +ἱ  > ὅ ὑὖ 

 ὅ  +ἱ  > ὅ ὑὖ 



287 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

5. (C)VC ἵ Ὃ ἯὠἽ ἯὠὈ ὠὀὉ , , ,  ἵὄ  ὝὅὉ ἻὠὍ (ἹὊὠἽ 

ὝὅὉ ἻὠὍ) Ὕὂὕὀ  ἳὉὖ Ὕὂὕὀ Ἳ Ὗὑ ὠὈ ὅὖ Ὕὄὕ Ἳ ὑὊ ὠὋὟὉ , , , 

,  ἵ ὅὄ ἱὊ . (ὑὖὂὖὑὖὌ  + ἳ  > . ἵ.Ἳὕ. Ὕὃ  + ἳ  > Ὕὃ ) 

(C)V / / / /  + ἳ.Ὗὑ.ὅὖ (C)V / / / / . ἳ.Ὗὑ.ὅὖ. 

 Ἳ +  ἷ > Ἳ ὠὁ  

 Ἳ +ἰ  >Ἳ ὁὕ  

 Ἳ +ἳ  > Ἳ  

 Ἳ +Ἱ  > Ἳ Ὗὁὕ  

 Ἳ +ἳὀ  > Ἳ ὀ  

 Ἳ +ἱ  > Ἳ ὁὖ  

 Ἳ +ἳὠὀὉ > Ἳ ὠὀὉ 

 Ἳ +Ἧ  > Ἳ ὁ  

 Ἳ +ἱ  > Ἳ ὁὖ  

 Ὕὃ+ ἷ > Ὕὃ ὠὉ 

 Ὕὃ+ἰ  > Ὕὃ Ὁὕ 

 Ὕὃ+ἳ  > Ὕὃ  

 Ὕὃ+Ἱ  > Ὕὃ ὟὉὕ 

 Ὕὃ+ἳὀ  > Ὕὃ ὀ 

 Ὕὃ+ἱ  > Ὕὃ Ὁὖ 

 Ὕὃ  +ἳὠὀὉ > Ὕὃ ὠὀὉ 

 Ὕὃ+Ἧ  > Ὕὃ Ὁ 

 Ὕὃ+ἱ  > Ὕὃ Ὁὖ 

 Ἳ + ἷ > Ἳ ὠὌ 

 Ἳ +ἰ  > Ἳ Ὄὕ 

 Ἳ +ἳ  > Ἳ  

 Ἳ +Ἱ  > Ἳ ὟὌὕ 

 Ἳ +ἳὀ  > Ἳ ὀ  

 Ἳ +ἱ  > Ἳ  

 Ἳ +ἳὠὀὉ > Ἳ ὠὀὉ 
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 Ἳ +Ἧ  > Ἳ Ὄ  

 Ἳ +ἱ  > Ἳ  

 + ἷ > ὠὍ 

 +ἰ  > Ὅὕ 

 +ἳ  >  

 +Ἱ  > ὟὍὕ 

 +ἳὀ  > ὀ  

 +ἱ  > Ὅὖ 

  + ἳὠὀὉ > ὠὀὉ 

 +Ἧ  > Ὅ  

 +ἱ  > Ὅὖ 

 Ὕὅὕ+ ἷ > Ὕὅὕ ὠὄ 

 Ὕὅὕ+ ἰ  > Ὕὅὕ ὄὕ 

 Ὕὅὕ+ἳ  > Ὕὅὕ  

 Ὕὅὕ+Ἱ  > Ὕὅὕ Ὗὄὕ 

 Ὕὅὕ+ἳὀ  > Ὕὅὕ ὀ 

 Ὕὅὕ+ἱ  > Ὕὅὕ ὄὖ 

 Ὕὅὕ+ἳὠὀὉ > Ὕὅὕ ὠὀὉ 

 Ὕὅὕ+Ἧ  > Ὕὅὕὄ  

 Ὕὅὕ+ἱ  > Ὕὅὕ ὄὖ 

6. Ἧ  ἲ  ὝὅὉ ἻὠὍ Ὕὂὕὀ  ἳὉὖ Ὕὂὕὀ Ἳ Ὗὑ ὠὈ ὅὖ Ὕὄὕ Ἳ 

ὑ Ὗὅὕ  ὝἻὀ  ἵ Ὃ ἽὕὕὖὠὉ ἱὠὀὉὖ ὑ . 

 -Ἧ  + ἳ.Ὗὑ.ὅὖ.-Ἧ- -ἳ.Ὗὑ.ὅὖ. 

 ὈὊ+ἷ  > ὈὊ ὠὂ 

 ὈὊ+ἰ  > ὈὊ ὂὕ 

 ὈὊ+ἳ  > ὈὊ  

 ὈὊ+Ἱ  > Ὕὅὕ Ὗὄὕ 

 ὈὊ+ἳὀ  > ὈὊ ὀ 

 ὈὊ+ἱ  > ὈὊ ὂὖ 
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 ὈὊ+ἳὠὀὉ > ὈὊ ὠὀὉ 

 ὈὊ+Ἧ  > ὈὊ ὂὖὄ 

 ὈὊ+ἱ  > ὈὊ ὂὖ 

6. Ἧ ἲ  ὝὅὉ ἻὍὕὄ ὅὌ, ἽὖὌ ἵ ὅὄὑ ὠὋ Ὕὂὕὀ  ἳὉὖ Ὕὂὕὀ Ἳ Ὗὑ ὠὈ 

ὅὖ Ὕὄὕ Ἳ ὑ Ὗὅὕ Ἧ  ἵ Ὃ ἽὕὕὖὠὉ ἱὠὀὉὖ ὑ . 

 ὅὌ + ἳ.Ὗὑ.ὅὖ.(ὅὌ- -Ἧ -ἳ.Ὗὑ.ὅὖ. 

 ὅὌ+ ἷ > ὅὌὑ ὠὋ 

 ὅὌ+ἰ  > ὅὌὑ Ὃὕ 

 ὅὌ+ἳ  > ὅὌὑ  

 ὅὌ+Ἱ >ὅὌὑ ὟὋὕ 

 ὅὌ+ἳὀ  > ὅὌὑ ὀ 

 ὅὌ+ἱ  > ὅὌὑ Ὃὖ 

 ὅὌ + ἳὠὀὉ > ὅὌὑ ὠὀὉ 

 ὅὌ + Ἧ  > ὅὌὑ Ὃὖὄ 

 ὅὌ + ἱ  >ὅὌὑ Ὃὖ 

8. ἵ Ὄὕ ἵ Ὃ ὝὅὉὠὊ Ὕὂὕὀ  ἳὉὖ Ὕὂὕὀ Ἳ Ὗὑ ὠὈ ὅὖ Ὕὄὕ Ἳ 

ὑ Ὗὅὕ  ὝἻὀ Ἧ  ἵ Ὃ ἽὕὕὖὠὉ ἱὠὀὉὖ ὑ . 

 ἵ Ὄὕ + ἳ.Ὗὑ.ὅὖ.ἵ Ὄὕ- -Ἧ   ἳ.Ὗὑ.ὅὖ. 

 ἵ Ὄὕ + ἷ > ἵ Ὄὕὑ ὠὋ 

 ἵ Ὄὕ +ἰ  > ἵ Ὄὕὑ Ὃὕ 

 ἵ Ὄὕ +ἳ  > ἵ Ὄὕὑ  

 ἵ Ὄὕ +Ἱ >ἵ Ὄὕὑ ὟὋὕ 

 ἵ Ὄὕ +ἳὀ  > ἵ Ὄὕὑ ὀ 

 ἵ Ὄὕ +ἱ  > ἵ Ὄὕὑ Ὃὖ 

 ἵ Ὄὕ +ἳὠὀὉ > ἵ Ὄὕὑ ὠὀὉ 

 ἵ Ὄὕ +Ἧ  > ἵ Ὄὕὑ Ὃὖὄ 

9. 5.ἰ  6- ἰ  ὑὖὂὖἻ  ἳ ὅὀὕὂ , , ,  Ὀ  ,    ἵὄ  

ὝὅὉ ἻὠὍ Ὕὂὕὀ  ἳὉὖ Ὕὂὕὀ Ἳ Ὗὑ ὠὈ ὅὖ Ὕὄὕ Ἳ ὑ Ὗὅὕ Ἧὠὑ 

ἵ ὂὑὖὂ Ὀὕ Ὃ Ὀὖ Ὃὖ ἱὠὁ  (ὑὖὂὖὑὖὌ:  + ἳ   > ). 



290 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

(5-ἰ , 6-ἰ  ὑὖὂὖ ἳ ὅὀὕὂ)  - / / / / /  + ἳ.Ὗὑ.ὅὖ. ( / / / / /  + 

ἳ.Ὗὑ.ὅὖ. 

ἵ.Ἳὕ 

 + ἷ > ὠὁ  

 +ἰ  > ὁὕ  

 +ἳ  >  

  +Ἱ  > Ὗὁὕ  

  + ἳὀ  > ὀ  

 +ἱ  > ὁὖ  

 +ἳὠὀὉ > ὠὀὉ  

 +Ἧ  > ὁ  

 +ἱ  > ὁὖ  

 ὃὕ+ ἷ > ὃὕὠὉ 

 ὃὕ+ἰ >ὃὕὉὕ 

 ὃὕ+ἳ >ὃὕ  

 ὃὕ+Ἱ >ὃὕὟὉὕ 

 ὃὕ+ἳὀ  > ὃὕ ὀ 

 ὃὕ+ἱ  > ὃὕὉὖ 

 ὃὕ + ἳὠὀὉ > ὃὕ ὠὀὉ 

 ὃὕ + Ἧ  > ὃὕὉ 

 ὃὕ + ἱ  > ὃὕὉὖ 

 Ἳὕ + ἷ > ἻὕὠὌ 

 Ἳὕ + ἰ  > ἻὕὌὕ 

 Ἳὕ + ἳ  > Ἳὕ  

 Ἳὕ + Ἱ  > ἻὕὟὌὕ 

 Ἳὕ + ἳὀ  > Ἳὕ ὀ 

 Ἳὕ + ἱ  > Ἳὕ  

 Ἳὕ+ἳὠὀὉ > Ἳὕ ὠὀὉ 

 Ἳὕ+Ἧ  > ἻὕὌ 
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 Ἳὕ+ἱ  > Ἳὕ . 

 ὑὕ + ἷ > ὑὕὠὍ 

 ὑὕ +ἰ >ὑὕὍὕ 

 ὑὕ + ἳ  > ὑὕ  

 ὑὕ + Ἱ  >ὑὕὟὍὕ 

 ὑὕ + ἳὀ  > ὑὕ ὀ  

 ὑὕ + ἱ  >ὑὕὍὖ 

 ὑὕ + ἳὠὀὉ > ὑὕ ὠὀὉ 

 ὑὕ + Ἧ >ὑὕὍ  

 ὑὕ + ἱ >ὑὕὍὖ 

 Ὀὕ + ἷ > Ὀὕὠὄ 

 Ὀὕ + ἰ >Ὀὕὄὕ 

 Ὀὕ + ἳ  >Ὀὕ  

 Ὀὕ + Ἱ >ὈὕὟὄὕ 

 Ὀὕ + ἳὀ  >Ὀὕ ὀ  

 Ὀὕ + ἱ >Ὀὕὄὖ 

 Ὀὕ + ἳὠὀὉ >Ὀὕ ὠὀὉ 

 Ὀὕ + Ἧ >Ὀὕὄ  

 Ὀὕ + ἱ  > Ὀὕὄὖ. 

 ὑ+  ἷ > ὑὠὊ 

 ὑ+ ἰ  > ὑὊὕ 

 ὑ+ἳ  > ὑ  

 ὑ+Ἱ  > ὑὟὊὕ 

 ὑ+ ἳὀ  > ὑ ὀ  

 ὑ+ ἱ  > ὑὕὖ 

 ὑ+ ἳὠὀὉ > ὑ ὠὀὉ 

 ὑ+ Ἧ  > ὑὊ 

 ὑ+ἱ > ὑὕὖ. 

ἱὂ + ἷ > ἱὂὠὐ 
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 ἱὂ + ἰ >ἱὂὐὕ 

 ἱὂ + ἳ  >ἱὂ  

 ἱὂ + Ἱ  >ἱὂὟὐὕ 

 ἱὂ + ἳὀ  >ἱὂ ὀ  

 ἱὂ + ἱ  >ἱὂὐὖ 

 ἱὂ + ἳὠὀὉ >ἱὂ ὠὀὉ 

 ἱὂ + Ἧ >ἱὂὐ  

 ἱὂ + ἱ >ἱὂὐὖ. 

10. ἱ  ἵ Ὃ ἽὕὕὖὠὉ Ἰ ὠὈ ὅ ὠὈ ὝὅὉ ὅ ὂὖἻὠὍ Ὕὂὕὀ  Ὗὑ ὠὈ 

ἳ Ἳ  ὄ  ὑὖ ὅὕἻ ὑ . 

ἵ.Ἳὕ. 

 ὅ  +  ἷ >ὅ ὑὖὠὄ 

 ὅ  + ἰ  >ὅ ὑὖὄὕ 

 ὅ  + ἳ  >ὅ ὑὖ  

 ὅ  + Ἱ  >ὅ ὑὖὟὄὕ 

 ὅ  + ἳὀ  >ὅ ὑὖ ὀ 

 ὅ  + ἳὠὀὉ >ὅ ὑὖ ὠὀὉ 

 ὅ  + Ἧ  >ὅ ὑὖὄ 

 ὅ  + ἱ  >ὅ ὑὖὄὖ. 

ὟὈ Ἳ ὀ ἳ Ὕὅὕ ὉὄὖὉ ὑὖὂὖἻ Ἧ ὅὠὀὉὖ ὂὕ  ἱὊὕὟἽ ὂὖὊ (Rajendran 1999) 

ὂ  ἳ ὅὄὖὉ ὅ ὅὕ ὑὖὉὖ ἳ ὑὕ Ἳ ὂὖ ἻὕἻ ὝὅὉ ἻὠὍ 23 ὑὠἻἻὍὕἻ 

ὅὖὕὖ Ὅὕ. ἱ ὑὕ  ὝἽὕ Ἧ ἻὠὍ ὝὅὉ Ἧ Ἳ (nouns pardigms) 

ὑὖὠὄὉ Ἳ (verb paradigms), ὝὅὉὊὠὀ Ἧ Ἳ (adjective pardigms) ὑὖὠὄὉὠὀ 

Ἧ Ἳ (verb paradigms), ἵ ὁ Ἳ  (numeral paradigms) ὑὠἻ ὅ ὂὖ ἳ ὅὄὖὉ 

Ὀὕ Ὃ ἻὠὍ Ἳὁὖὄὖ ἯὋὖὉ ὝἽ ὝἽὕ ἻὠὍ ἳ ὅ ἻὍὕἻ ὅὖὕὖ Ἧ ὠὋ 

ὝἽὕ Ὄ  Ἧ ὠὋ (paradigm approach) Ἧ ὅὠὀὉὖὌὕὄὂὕ. ἱ ὂὠἻὉ 

ἳ ὅὄὖὉ ὅ ὅὕ ὑὖὂὕ ἱ ὂὖὉ ἯὊἽὖ ὃὖὂὖ ὃ ὠἻὉὖ ὃὠὀὝὅ Ὃ ἱ ὂὖὉ 

ὝὈὕὐὖἻἻὖὠὀὉὖὌὕὄ ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ Ἳὕὄ ἳ ὅὄὖὉ ὅ ὅὕ ὑὖὉὖ 

ὅὉ ὅ ὂ ὅ Ὅ. ἱ ὂὠἻὉ ἰ ὑὖ Ὃὖ  (Rajendran 1999) ὂὄ  Ἳ ὠὊὉὖ 
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ὠὑὒὁὑὖ (2003) ὂὄ  ἰ Ὗὑ  ὑὖὕὖὑὕἻ ὂ Ὅὄ . ἱ ὂὠἻὉ Ἧ ὠὋὂὕ  

Ὕὂ ὑ ὂὊ Ἵ ὂὖ ὅὖὕὖ ὅὕ, ἳ ὅὄὖὉ ἰ ὑὖ, ὅὖὠὐὂὖ ὂὖ ἰἻὖὉ Ἳ ὑὖἻ ὝἻὕ ὀ 

ὝὈ ὂὈὖ ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ ὂὈ  ὝἽὕ ὌὕὍ (word processor) ἳ ὑὕ Ἳ ὂὖ 

ὅὉ ὅ Ἳὖ Ὃὕ. 

4.3.2.7. ὑὖὠὄ Ἧ Ἳ 

ὑὖὠὄἻὠὍ Ἧὠὑ ἶ  ἱὋὂἻὕὌὃὖἻ ἻὕὌἵὂὖ ἻὕὌ Ἰ ἻὍὖ  Ἧ ὅὠὀὉὖ  

ἶ  Ὕὅ  ὅὖὕὖ ἻὍὕἻ  ἳ ὅὄὖὉ  ὑὖὂὖἻὍὖ  Ἧ ὅὠὀὉὖ  ὟὈ  Ἵὖ  ὅὖὕὖ ἻὍὕἻ  

ὅὖὕὖ  ἽὗὊ  ὂὖὕὖ  ὑὖὠὄἻὠὍ  Ἳ ὂὖ ὝἻὕ  27 ὅὖὕὖ ἻὍὕἻ  ὅὖὕὖ ἻὌὕ . 

ἯὠὑὉὕὑὄ: ὝἽ  - ὅὖὕὖ, Ἧ   ὅὖὕὖ, Ἵὕ   ὅὖὕὖ, ὑὖ   ὅὖὕὖ, Ὕὅ   ὅὖὕὖ, Ὗὑ ὅὖὕὖ, 

Ἳ; - ὅὖὕὖ, Ὗὃὕ  ὅὖὕὖ, ἯὋὖ  ὅὖὕὖ, ἯἻ  - ὅὖὕὖ, ὝἻὕ  - ὅὖὕὖ, ἰ  - ὅὖὕὖ, ὝἻὕ  - 

ὅὖὕὖ, Ἱ   ὅὖὕὖ, ὝἽὕ  - ὅὖὕὖ, Ὗὅὕ  ὅὖὕὖ, Ἳ  - ὅὖὕὖ, ὟἻ  - ὅὖὕὖ, ἳ  - ὅὖὕὖ,  - 

ὅὖὕὖ, Ἳὕ  - ὅὖὕὖ, ὂὖ  - ὅὖὕὖ, ὃὖ  - ὅὖὕὖ, ὅ  - ὅὖὕὖ, ὃὀ  ὅὖὕὖ .  ἱ ὂὠἻὉ ὑὖὠὄ 

Ἧ Ἳ ὂὕ  ὝἽὕ Ἧ ὠὋ ἳ ὅὄὖὉ ὟἻὕ ὅὕ Ἧ ὅὠὀὉὖὌὕὄ Ἧ  

Ἧ ὠὋ  Ἧ ὅὠὀὉὕἻ ἯὠὈἻὖ Ὃ. ὄ  ὋὖὉ  ὑὖὠὄἻὠὍ 

ὑὖὠὄὉ ἻὍὕἻ Ὀὖ Ἳὁὖ ὝὅὕὋὖ ἳ Ὕὅὕ ὉὄὖὉ ὑὖὂὖἻὠὍ Ἳ ὅὖ 

ἳ ὅὄὖὉ ἰ  ὝἽ  ἳ ὅὄὖὉ ἰ ὑὖ ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ.  

/Ἳὖ /  ὅὖὕὖ 

 ἱὂὖ  Ἧὀ  ὑὖὠὄἻὠὍ ἷ  ἳ ὅὖὕὖ ἻὍὕἻ  ὅὕ ὅὕ  ὝἽ ὉὌὕ .  

ὑ.ἵ  ὑὖὠὄὅ ὂὖ ἱὋ ὂἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ὃὖἻ ἻὕὌ 

ὑὖ.. 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ ὑὖ. 

. 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ 

ὑὖ. . 

Ἰ Ὃ ὅὕ 

1 ὝἽ  ὝἽ ὂὕ ὝἽ ἻὖὋὕ ὝἽ ὑὕ ὝἽ  

2 Ἧ  Ἧ ὂὕ  Ἧ ἻὖὋὕ Ἧ ὑὕ  Ἧ  

3 Ἵὕ ὝἽ ὂὕ ἽὕἻὖὋὕ Ἵὕὑὕ Ἵὕ  

4 ὑὖ ὑὖ ὀὕ ὑὖ ἻὖὋὕ ὑὖ ὑὕ ὑὖ  

5 Ὕὅ  Ὕὅ Ὃὕ Ὕὅ ἻὖὋὕ Ὕὅ ὑὕ Ὕὅ  

/Ἳὖ / ὅὖὕὖ 

ἱὂὖ  10 ἳ ὅὖὕὖ Ἳ  ὑ . 

ὑ.ἵ  ὑὖὠὄὅ ὂὖ ἱὋ ὂἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ὃὖἻ ἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ ὑὖ. 

. 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ 

ὑὖ. . 

Ἰ Ὃ ὅὕ 
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1. Ἳ Ἳ ὂὕ Ἳ ἻὖὋὕ Ἳ ὑὕ Ἳ  

2. ὑὖ ὑὖ ὂὕ ὑὖ ἻὖὋὕ ὑὖ ὑὕ ὑὖ  

3. ἯὋὖ ἯὋὖ ὂὕ ἯὋὖἻὖὋὕ ἯὋὖὑὕ ἯὋὖ  

4. Ὗὃὕ Ὕὃὕ ὂὕ ὟὃὕἻὖὋὕ Ὗὃὕὑὕ Ὗὃὕ  

5. Ὗὑ Ὕὑ ὂὕ ὟὑἻὖὋὕ Ὗὑὑὕ Ὗὑ  

6. ὑὕ ὑ ὂὕ ὑ ἻὖὋὕ ὑ ὑὕ  ὑ  

7. ἯἻ  ἯἻ Ὃὕ ἯἻ ἻὖὋὕ ἯἻ ὑὕ ἯἻ  

8. ὝἻὕ ὝἻὕ Ὃὕ ὝἻὕἻὖὋὕ ὝἻὕ ὑὕ ὝἻὕ  

9. ἰ  ἰ ὀὕ  ἰ ἻὖὋὕ ἰ ὑὕ  ἰ  

10. ὝἻὕ ὝἻὕ ὀὕ ὝἻὕ ἻὖὋὕ ὝἻὕ ὑὕ ὝἻὕ  

 /Ἳὖ / / ὅὖὕὖ 

ὑ.ἵ  ὑὖὠὄὅ ὂὖ ἱὋ ὂἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ὃὖἻ ἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ ὑὖ. 

. 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ 

ὑὖ. . 

Ἰ Ὃ ὅὕ 

1. Ἱ  Ἱ ὄὕ  Ἱ ἻὖὋὕ Ἱ ὑὕ Ἱ  

2. ὝἽὕ ὝἽὕ ὄὕ ὝἽὕ ἻὖὋὕ ὝἽὕ ὑὕ ὝἽὕ  

3. Ὗὅὕ Ὗὅὕὄὕ ὟὅὕἻὖὋὕ Ὗὅὕὑὕ Ὗὅὕ  

/Ἳὖ / /ὅὖὕὖ 

ὑ.ἵ  ὑὖὠὄὅ ὂὖ ἱὋ ὂἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ὃὖἻ ἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ ὑὖ. 

. 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ 

ὑὖ. . 

Ἰ Ὃ ὅὕ 

1. Ἳ  Ἳ Ὃὕ Ἳ ἻὖὋὕ Ἳ ὅὕ Ἳ  

2. ὟἻ  ὟἻ ὅὕ ὟἻ ἻὖὋὕ ὟἻ ὅὕ ὟἻ  

3. ἳ  ἳ ὀὕ  ἳ ἻὖὋὕ ἳ ὅὕ  ἳ  

4.  ὀὕ  ἻὖὋὕ ὅὕ   

5. Ἳὕ  Ἳ ὀὕ  Ἳὕ ἻὖὋὕ Ἳὕ ὅὕ Ἳὕ  

6. ὂὖ ὂὖ ὅὕ ὂὖ ἻὖὋὕ ὂὖ ὅὕ ὂὖ  

/Ἳὖ / / ὅὖὕὖ 

ὑ.ἵ  ὑὖὠὄὅ ὂὖ ἱὋ ὂἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ὃὖἻ ἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ ὑὖ. 

. 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ 

ὑὖ. . 

Ἰ Ὃ ὅὕ 
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1. ὃὖ ὃὖ Ὃὕ ὃὖ ἻὖὋὕ ὃὖ ὅὕ ὃὖ  

/ Ἳὖ / / ὅὖὕὖ 

ὑ.ἵ  ὑὖὠὄὅ ὂὖ ἱὋ ὂἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ὃὖἻ ἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ ὑὖ. 

. 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ 

ὑὖ. . 

Ἰ Ὃ ὅὕ 

1. ὅ  ὅ ὂὕ ὅ ἻὖὋὕ ὅ ὅὕ ὅ  

/ Ἳὖ / / ὅὖὕὖ 

ὑ.ἵ  ὑὖὠὄὅ ὂὖ ἱὋ ὂἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ὃὖἻ ἻὕὌ 

ὑὖ. . 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ ὑὖ. 

. 

ἰ ὅὕ  

ἵὂὖ ἻὕὌ 

ὑὖ. . 

Ἰ Ὃ ὅὕ 

1. ὃὀ ὃὀ ὂὕ ὃὀ ἻὖὋὕ ὃὀ ὅὕ ὃὀ  

ἱὊὕὟἽ ὂὖὊ ἳ ὑὕ ἻὖὉ ἳ ὅὄὖὉ ἰ ὑὖ Ἧὂ  ἳ ὑὕ Ἳὂὖ ἻὕἻ ὝὅὉ ἻὠὍ 23  

ὑὠἻἻὍὕἻ ὅὖὕὖ ἻὖὋὕ. ἱ ὅὖὕὖ ἻὍὖ Ἧ ὅὠὀὉὖ ὂὕ  Ἧὑ ὠὀὉ ἳ ὅὄὖὉ 

ἳ ὑὕ Ἳὖ ὝἽὉ ὅ Ἳὖ Ὃ.  

4.4 ὂὈὖὐὖ  ἳ ὅὄὖὉ ἰ ὑὖἻ 

 ὂὈὖ ὝὈὕὐὖ Ἰ  ὂὖὊὕὑὖὀ ὝὈὕὐὖ. ἱ ὝὈὕὐὖ ὑὖὠὄ ὝἽὕ ὠὌ ἱ ὂὖὉὕἻ  ὝἻὕ ὀ 

ὑὕ ἻὖὉ ἻὠὍ ἳὠὀὉὂὕ . ἱ ὝὈὕὐὖ ἱὌ Ἳὁ  ὝἽὉ ὅὕ ἻὠὍ (Ἧὂὕὑ  

ἱὌ Ἳὁ  Ὕὅὕ ὠὈἻὠὍ) ἳ ὅὄὖὉ  ὃὖὠὌὉὖ  ὝὑὍ ὅ  Ἰ Ἳ  ὃὖὠὋ ὂ 

ὝὈὕὐὖὉὕἻ ὑὖὍ ἻὖὋ . ἱ ὝὈὕὐὖὉὖ ἳ Ὅ Ἰ Ὕὑὕ  Ὗὑ  ἳ ὅ  ἰὉὖὊ Ἳὁ Ἳὕὄ 

ὝἽὕ ἻὍὖ  ἳ ὑὕ Ἳ ὂὖ  (Ἧὂὕὑ  ὂὖὕὖ  Ὀ  ἰ Ἳ ὑ ἻὍὖ  ἳ ὑὕ Ἳ ὂὖ ) 

Ἧ ὅὠὀὉὕἻ ἯὠὈἻὖὋ . ὂὈὖ  ὑὕ ἻὖὉ Ἳ  ἵ ὑὕ ὝὂὕὀὠὊ  ὑὖὠὄὠὉ  ὝἻὕ ὀ 

ἯὠὈ ὅὕἻὟὑὕ ἵ ὑὕ ὝὂὕὀὠὊ  ὝἽὉ ὅ Ὕὅὕ  ὝὂὕὀὠὊ ὑὖὠὄ  ὝἻὕ ὀ 

ἯὠὈ ὅὕἻὟὑὕ ἵ ὑὕ ὝὂὕὀὠὊ  ὝὅὉ ὝὂὕὀὠὊ  (Ἧὂὕὑ  ὅὉὄὖὠὌ  

ὝὂὕὀὠὊ ) ὝἻὕ ὀ ἯὠὈ ὅὕἻὟὑὕ ὑ . ἱὂ  ἻὕὊὁὈὕἻ  ὂὈὖ  ὝὈὕὐὖ Ἰ  SOV 

ὝὈὕὐὖ ἵ ὅ . ὂὈὖ  ὝὈὕὐὖ Ἰ   Ὀὕὂὖὕὖ SOV ὝὈὕὐὖ Ὅ ἵ Ὄὕ  ὅ ἻὠὍ  

Ὕὅ Ὅ . ὝὅὉ Ἳ  Ὗὑ ὠὈ ἳ Ἳ ἻὕἻ  ὂὖὕὖ Ἳὖ Ὃὄ. ὝὅὉ Ὕὂὕὀ Ἳ  

ὑὖὠὄἻ  ἳ Ὅ ἳὋ Ἳ  Ὗὑ ὠὈ ἳ ἻὍὕὟὌὕ ὅὖ ἻὍὕὟὌὕ 

ὝὑὍὖ ὅ ὂ ὅ Ἳὖ Ὃὄ. ὑὖὠὄἻ  ἻὕὌ ἱὠὀὃὖὠὌἻὠὍ ἶ ὅὂὕἻ  

ἵ ὑὕ Ὕὂὕὀ  ἳὀ ὅὕὀὕἻ ὑὖὠὄ  ὑὖ ὂὖἻὠὍ ἶ ὅὂὕἻ  ὑ Ἳὖ Ὃὄ. ἱὂ  

ἻὕὊὁὈὕἻ ἵ ὂ  Ἳὁὖ ὝὅὕὋὖ Ὕὂὕὀ ὅὕὄ ὝὈὕὐὖ ἰ ὑὖ  ἳ ὅὄὖὉ  ὅ ὅὕ  

ἱ ὋὖὉὠὈὉὕὂὂὕἻ  Ἧ ὅὠὀὉὕἻ  ἯὠὈἻὖ Ὃ . ὟὈ  ἵ ὅὖὠὐ ὂὖ ὂὖ 

ἳ ὑὕ Ἳ ὂὖ  ἱὌ Ἳὁ ὅὖὠὐ ὂὖ ὂὖ ἳ ὑὕ Ἳ ὂὖ  ἳ ὅὄὖὉ  ὅ ὅὕ  

Ἧ ὅὠὀὉὕ .  

ἳ ὅὄὖὉ  ἰ ὑὖὉὖ ἳ ὑὕ Ἳ  ἵ ὂ ἱὉ ὠἻ ὝὈὕὐὖ ἰ ὑὖ  ὝἽὉ ὅὕ  

ὈὖἻ ἻὖὉὈὕὄ ὂ ὅ Ὁὕ . Ὗὑ ὅ ὀ ὝὈὕὐὖ ὑὠἻἻ  Ὗὑ ὅ ὀ ἰ  
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ὝὃὋὖ ὠὋἻ  ἱ Ἳὖ Ὃὄ. ἵὍὖὉ ἱὠὁ  ἳ ὅὄὖὉ  ἳ Ὅ (simple concatinative 

morphology) ὝὈὕὐὖἻ  ὝἽὕ  ὝἽὉ ὅὕ (item and process) Ὀ  ὝἽὕ  

ὑὕὖὠἽ ὠὋ  (item and arrangement) ἵ Ὃ ὝὈὕὐὖ ὈὕὂὖὕὖἻὍὕ  ἳ ὑὕ Ἳ ὅ ὀ 

ἰ ὑὖἻὍὕ  ὂὈ  ὟὂὠὑὠὉ  ὂὖ ὝἽ ὝἻὕ Ὅὄ. ὅ Ἳ  

Ἧ ὅὠὀὉὖὌὕὄ Ἰ ὠὈ ὅ  ὟἻὕ ὅὕ Ἳ  (unification theories) ὅὕὄὖ Ὗὅὕ Ὃ 

ὝὈὕὐὖἻ  ὅὉ ὅ ὂ ὅ ὀ . ἱ ἻὕὌ ὠὂὉ ὈὖἻ  Ἳ ὑὕ ὂ ἻὁὖὄὖἽὕ  

ἱὌ ἻὁὈὕὄ ὂὠὌὠὈὉὕ  ἱὉ Ἳ ὅ  ὝὂὕὀὊὠὈ  ἱὌ Ἳὁ  (Head-Driven Phrase 

Structure Grammar (HDPSG)  ὅ  Ἧ ὅὠὀὉὖὌὕὄ ἳ ὅὄὖὉὠὌ  (Feature Basecd 

Morphology) ὅὉ ὅ Ἳὖ Ὃ . ἱ  ὂὈὖ ὝὈὕὐὖὉὖ  ἳ ὅὄὖὉ  ἰ  

ὅὉ ὅ ὂ ὅ ὀ ὈὕὂὖὕὖἻ  Ὗὑ  ὄὁὖ ὈὕὂὖὕὖἻ  ὑὖὍ Ἳ ὅ .  

Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ἰ ὠὑ  Ὕὅὕ ὂὑὠὊὉὖ  ἱ Ὀ ὀ Ὀὕὂὖὕὖ (two level model) 

ἳ ὅὄὖὉ  ἻὖὉ ὟἻὕ ὅὕ ἻὍὖ  Ἰ Ὃὕ . ἱ  ὅὊ ὂ ὅὊὝὅ ὠὌὉὖ ὅ  

ὝὈὕὐὖἻ  ὝἽὉ ὅ ὂ ὅ Ἳὖ Ὃ . ὃὖὠὌ ὂὕὄὖὉ Ἳὖ (Finite State Automata 

(FSA)) Ὀὕὂὖὕὖ ὝἽ ὠὄὉὖ Ὅ AUKBC ἰ  ὠὈὉ ὂὕ  ἳ ὑὕ Ἳ ὅ ὀ ἳ ὅὄὖὉ  

ὅ ὅὕ ὑὖ  ὃὖὠὌ ὂὕὄὖὉ Ἳὖ Ἧ ὀὑὠὁὠὉ (finite automata state table) ὅὉ ὅ ὂὖ 

ὝἽὉ ὅ Ἳὖ Ὃ. ὂὠὌὠὈ  Ὕὂὕὀὕὖ  ἯὠὈ  ἱὌ Ἳὁ  (Head Phrase Structure 

Grammar (HPSC)) ὂὈὖ  ἳὈὕὊὕὁὖὉὕ  (Umarani, 2001) ὅὉ ὅ ὂ ὅ Ὅ . 

ἰ ὅὖ  ἵ Ὃ Ὀ ὝὋὕ  Ὀὕὂὖὕὖ ὝἽὕ  ὑὕὖὠἽ  ἵ Ὃ Ὀὕὂὖὕὖ ὀ  Ὕὂὕὀ ὠὀὉ . 

ὅ  ἳὑὕ Ἳ  (Parsing and Generation) ἱὉ ὠἻ ὝὈὕὐὖἻὍὖ  ἳ ὅὄὖὉ  

ἰ ὑὖ  ἱ  ἻὖὉὈὕὄ Ὗὃ Ἳ  ἰ . ὅ ὅὕ  ἵ ὅ  ὅ ὅὕ ὑὖ ὂὊ ὅ ὀ 

ἳ Ὅὗ ὠὀ ὕὖ  ὝἻὕ Ὅ  ἰὉ  ὝἽ  Ὕὅ ὅὕ  Ἧὑ ὠὋ  Ὕὅὕ ὠὈ Ὀ  

ἱὌ Ἳὁ  ὅ  Ἳ ὀ  ὝὑὍὖ ὀὕἻ  ὂὖ ὅὖ ὂ  ὝἽὉ ὅὕὀὕ . ὅὌ ἳὠὊ Ὀὗ  

Ἰ ὠὋἻ  (Text Retrieval Systems (TRS)) ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ  (Machine 

Translation (MT)) ὝἽὉ ὅὕ Ἳ  ὅ ὅὕ  ἻὖὉὈὕὄ  ἰ . Ἧὂὕὑ  ἱ ὂ 

ἱὊ  ὝἽὉ ὅὕ Ἳ  Ὕὂὕὀ Ἳ ἱὀ ὅ ὅὕ ὑὕ . Ἰ  ἳὁὕὖ (recognizer) 

ἳ Ὅὗ  ὝἽὕ ὠὌ Ὗὑ ὅ ὀ ἳ ὅ ἻὍὕἻ  ὅ ὅὕ  ὝἽ Ἳὖ Ὃ . ἰ ἻὖὌ  

ὝἽὕ Ὄὕὄ reads ἵ ὅ  ὅὖ ὑ Ὀὕ  ὕὖ  ὝἻὕ Ὅ ὅ : read ἵ Ὃ ὑὖὠὄὉὖ  

ὅὀ ὠἻ ἱὀ Ἰ ὠὈ ἵ  Ὃὖ ὅὖὀ ὅ ὀ ὃὖἻ ἻὕὌ ὑ ὑ . ὅ ὅὕὑὖ ἳὁὕὖὉὖ  

Ἧ  ὕὖ  ὝἻὕ  ὝἽὕ Ἳ  Ὕὅὕ ὂὈὕὄ ἯὠὈ ὠὅ  ὂ ἻὖὋ  ἵ Ὃ ἯὍὑὖ  

Ὗὑ ὅ Ἳὖ Ὃ . ἱ ὑὕ  Ἰ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ ἳ Ὅὗ  ὝἽ Ὁ ὅ ὀ ὝἽὕ ὠὌ 

Ἧὂ  ἳ  ἳ ὅ ἻὍὕἻ  ὅὖὕὖ  Ἧὂὠὄ  ὅ ὃὖὠὌ ἯὠὈ ὅὕἻ  ὅ ὅὕ  

ὝἽ ἻὖὋ . ἱ  ὝἽὕ Ὄὕ Ἳ ὂὖ  ἳ ὅ ἻὠὍ ἱὠὁ ὅὂ  ὝὈὕὐὖὉὖ  Ὃὖ ὅὖ ὀ ἱὉ Ἳ 
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ὝὃὋὖὉὖ  Ἰ  Ὗὃὕ ὠἻ ὝὑὍὖ ὅ ἻὖὋ . ἱ ὑὖ ἻὝὃὋὖ Ἰ  Ὗὑ ὀ  Ἳ ὀ 

ἳ ἻὠὍ Ὕὄὕ ὀὕἻὟὑὕ ἳ ὝὍὕ ὀὕἻὟὑὕ ὅὖ Ὕὄὕ ὀὕἻὟὑὕ Ὗὑ ὀ  ὟἽ . 

ὂὈὖ ὝὈὕὐὖὉὖ  ἱ  ὂὌὕἻ  ὅὖ Ὕὄὕ ὀὕ Ἳ ἰ . Ὕὄὕ Ἳ  ἽὈ Ἳὖ ὂ ὂὖ  

ἱ  ὑ ὂ ἽὖὌ Ἳὀ  ὝἽὕ ἻὍὖ  ἱ Ἳὖ Ὃὄ. ὈὕὋὕἻ, ἳ ὅὄὖὉ  ἳ ὑὕ Ἳὖ 

(Morphological Generator) ἳ ὅ ἻὠὍ ἱὠὁ  ὝἽὕ ἻὠὍ ἳ ὑὕ  Ὗὃὕ ὠἻ  

ὅὉ ὅ ἻὖὋ . ἱ ὑὕ  ἳ ὅὄὖὉ  ἳ ὑὕ Ἳὖ ὅ ὅὕ ὑὂ  Ὀ ὂὠὌὉὕ. ἱὂ  

ἳ Ὅὗ  Ἰ  Ὀ ἳ ὅ ἻὟὍὕ Ἧὂ  ἱὌ Ἳὁ ἯὠὈ ἻὟὍὕ ἰ . ἱ  Ἧὑ ὠὋ 

Ἰ Ὃὖὠὁ  Ἰ  ὝὈὕὐὖὉὖ  ὃ ὑ ὑὕ Ἳ Ὅ ὝἽὕ ἻὠὍ ἳ ὑὕ ἻὖὋ . ἳ ὅὄὖὉ  

ὅ ὅὕ ὑὖ ἱ ὝἽὉ ὅὕ ἻὍὖ  Ἰ ὠὋὟὉὕ Ἧὂ  ὟὈὌὕὄὑ ὠὋὟὉὕ ὝἽ Ἳὖ Ὃ . 

Ὗὑ ὅ ὀ ἳ ὅὄὖὉ  ἰ ὑὖἻ  Ἧὠὑ ὑὖὍ  ὝὈὕὐὖἻὍὖ  Ἧ ὅὠὀὉὖ  Ὗὑ ὅ ὀ 

ὟἻὕ ὅὕ  Ἧ ὠὋἻὠὍ  ὅὉ ὅ ἻὖὋ . Ἧὂὕὑ  Ὗὑ ὅ ὀ ὝὈὕὐὖἻὍὖ  ἱὉ  

ἻὌὠὑ ὂ ὠὈ  Ἧὑ ὠὋ ἰὉ Ὕὅὕ ὂὈὕὄ ὟἻὕ ὅὕ  Ἧ ὠὋἻὠὍ  

ὂὗ Ὀὕὄὖ ἻὖὋ . Ὗὑ ὅ ὀ Ἵ ὀ ἻὍὖ  Ἧ ὅὠὀὉὖ  Ὗὑ ὅ ὀ ἳ ὅὄὖὉ  ἰὑὖἻ  

ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃὄ. Ὗὑ ὅ ὀ Ἵ ὀἻ ἻὍὖ  Ὗὂὕ;  Ἧὑ Ὃὖ  Ὗὑ ὅ ὀ 

ὃὠὀ ὠὋὅ ὂ Ἳ  Ἰ  ὝἽ  ἰ  ἯὑἽὖὉὈὕἻὖὋ .  

ἱ ὅ ὂὖὉὖ  ἱ Ὀ ὀ ἳ ὅὄὖὉὠὌ  ὅὉ ὅ  ὅὖἽὖἻὖ ὟὈὕ (PCKimmo), ἰ ὅὖ  

(Ample) ἵ ὅὄ  ὝἽὕ  ὑὕὖὠἽ ὠὋ ἵ Ὃ ὈὕὂὖὕὖὉὖ  Ἧ ὅὠὀὉὖ  ἯὠὈ ὂ 

Ἶὖἵ Ὀὕ Ἦ  (GSMorph) ὝἽὕ  ὝἽὉ ὅὕ  ὈὕὂὖὕὖὉὖ  Ἧ ὅὠὀὉὖ  ἯὠὈ ὂ 

ἱὊὕὈἽὕὈὖὉὖ  (Ramaswamy, 2000) ὂὈὖ  ἳ ὑὕ Ἳὖ  (Generator for Tamil) ὝἽὕ  

Ἰ ὉὄὖὉ  (Lexical Phonology) Ἧ ὠὋ Ἧ ὅὠὀὉὖ  ἯὠὈ ὂ ἱὊ Ἳὃὕὂὄὖ  

(Renganathan,1997) Ὗὀ  ὂὈὖ  (Tag Tamil) ὝἽὕ  ὑὕὖὠἽ ὠὋ  Ὀ Ὃ  ὝἽὕ  

ὝἽὉ ὅὕ  ἵ Ὃ ἱ  ὈὕὂὖὕὖἻὠὍ  ὅὉ ὅ  ὠὑ ὁὑὖὉὖ  ὂὈὖ; ἳ ὅὄὖὉ  

ὅ ὅὕ ὑὖ  ἳ ὑὕ Ἳὖ  ἱὊὕὟἽ ὂὖὊὄὖ  ἳ ὅὄὖὉ  ἰ ὑὖ  ὑὖὍ Ἳ ὅ Ἳὖ Ὃὄ. 

ἱὠὑ ὂὑὖὊ ὂὈὖὐὖ  Ὁ Ἵὖ Ἳ ὅ Ὅ ὅὖὋ ἳ ὅὄὖὉ  ἰ ὑὖἻ  

ὅ Ὁ ὀ ὅ Ὅὄ.  

 ὂὈὖὐὖ  Ἳὁὖ ὝὅὕὋὖ Ὕὂὕὀ ὅὕὄ ὝἽὉ ὅὕ Ἳ  Ἧ ὅὠὀὉὕἻ ἯὠὈὑ  

ἳ ὅὄὖὉ  ὅ ὅὕ  ἳ ὑὕ Ἳ  ἰ . ὅὌ  ἱὂὖ  ὅ ἻὍὖ  ὝἽ Ὅὄ . ὅὌ 

ἳ ὅὄὖὉ  ἰ ὑὖἻ  ὂὈὖὐὖ  ἳ ὑὕ Ἳ ὅ Ὅὄ. ἱὑ Ὃὖ  

ἻὖὉὈὕὄὠὑἻὠὍ ὅ ὋὖὉ Ἵὖ  Ὃὖ  ἻὗὟὐ ὂὊ ὅ Ὅὄ.  

4.4.1. ἱὊὕὟἾ ὂὖὊὄὖ  ὂὈὖ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ  

ὂ  ὂ  ἱ ὂὖὉ ὝὈὕὐὖἻ ἻὖὠὀὉὖ  ἱὉ ὂὖὊ ὝὈὕὐὖ ὝὅὉ ὠὅ ὟὈ ὝἻὕ Ὅ 

Ὗὑ  Ἧ ἽὕὊὕἻὕ (anusaraka language acessor ) ἵ Ὃ ὝὈὕὐὖὝὅὉ  Ἳ ὑὖ 

ἳ ὑὕ Ἳ ὂὖ ἻὕἻ  ὅὕὁὖὄὖ ὑ ὑὑὕὂ  Ἧ ὅὠὀὉὖ  ἰ  ὟὈ ὝἻὕ ὀ ὠὑ  

Ἵὕ ὂ ἰ ὑὕὍ ἻὍὕ  DOE ὃὖὂὖ ὃ ὠἻὉὖ  Ὕὂὕὀ ἻὖὉ ἰ ὂὕ  ἱ ὂὖὉὕὑὖ  ἱὉ ὠἻ 
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ὝὈὕὐὖ ἰ ὑὖ  ὑὖ ὂὖ ὀ  ἵὄὌὕ . ἱ ὂὖὉ ὝὈὕὐὖἻ ἻὖὠὀὉὖὌὕὄ ἱὉ ὂὖὊ 

ὝὈὕὐὖὝὅὉ  ἰ ἻὕἻ ἳ ὑὕ Ἳ ὅ ὀ ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖἻ  Ἧ ὅὠὀὉὖ  

ὂὈὖ-ἱ ὂὖ ὝὈὕὐὖ ὝὅὉ ἻὕἻ  ὂὈὖ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ  ἱὊὕὟἽ ὂὖὊ  

ἳὂὑὖ  ἳ ὑὕ Ἳ ὅ ὀ . AUKBC ἰ  ὃὖ ὑὄ  ὑὖὄὊὕ  ἳ ὑὕ Ἳ ὅ ὀ Ἧὅὖ 

ἳ ὅὄὖὉ  ὅ ὅὕὑὖ  ἱὊὕὟἽ ὂὖὊὄὖ  ὟὈ ὅὕ ὠὑὉὖ  ἳ ὑὕ Ἳ ὅ ὀ ὂὕ . 

ὂὈὖ  ὅ ἻὠὌ ἻὐἻ ὝὈὕὐὖὉὖὉ  ὠὋὉὖ  ὅ ἻὠὌ ἻὐἻ ὈὕὄὖὉ  ὑὖ  ὃὖὂὖὃ ὠἻὉὖ  

Ἳὗ  ὟὈ ὝἻὕ Ὅ ὅ ὀ Spell and Grammar Checher for Tamil  ἵ Ὃ ἳὉὊὕ ἻὕἻ 

PROLOG ὑὐὖὉὠὈ ὝὈὕὐὖὠὉ  ὅὉ ὅὂὖ Ἰ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ 

ἱὊὕὟἽ ὂὖὊὄὕ  ἳ ὑὕ Ἳ ὅ ὀ . ἱ ὅ ὅὕ ὑὖ ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ  ὃ ὑ  ὃὖ ὑὄ 

ὑὖὕὖὂὊὑὖ  ὅὉ ὅ ὂ ὅ  Ὀὂὖ  ὝἽ ὂὟὅὕ  95% Ὕὑ ὋὖἻὊὈὕἻ ὅ Ὃὖ ὂ  

ὝὑὍὖ  Ἳὖὠὀ ὂ .  

ὄ  Ὃὖ ὅὖ ὀ Ὗὅὕ  ἱ ὂ ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ ὝἽὕ Ὄ  

Ἧ ὠὋὠὉ (word and paradigm) Ἧ ὂὍὈὕἻ ὝἻὕ ὀ Ἧ  Ἧ ὠὋ 

(paradigm approach) Ἧ ὅὠὀὉὖ ἳ ὑὕ Ἳ ὅ Ὅ.  

4.4.2. ἻὟὁἽὄὖ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ  

ἻὟὁἽ  (Ganesan, 1994, 2003) Ἧὑ Ἳ  ὂὈὖ ἻὕἻ ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ  

ὠὈὉὃὖ ὑὄ  ἳ ὑὕ ἻὖὉ  Ὀὖ Ὁ  ὝἽὕ Ἳ  Ἧὀ ἻὖὉ ὑὖὕὖὂὊὠὑ (CIIL Corpus) 

ἰὉ Ὗὑ  Ἰ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖὠὉ ἳ ὑὕ Ἳὖὄὕ . ἱὑ  Ἰ ὉὄὖὉ  Ὀ  

ἳ ὅὄὖὉ  ὑὖὂὖἻὠὍ  ὠἻὉὕ  ἱ ὅ ὅὕ ὑὖὠὉ ἳ ὑὕ Ἳὖὄὕ . ἽὈὗὅ ὂὖ  ἽὖὋ ὂ 

ὂὈὖ  ἳ ὅὄὖὉ  ὅ ὅὕὑὖὠὉ ἳ ὑὕ Ἳὖ Ὅὕ . 

 4.4.3. ἻὅὖὌὄὖ  ὂὈὖ  ὑὖὠὄἻ Ἳὕὄ ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ 

 ἻὅὖὌ  (Kabilan, 1994) Ἧὑ Ἳ  ὂὈὖ  ὑὖὠὄἻ Ἳὕὄ Ἰ  ἳ ὅὄὖὉ  

ὅ ὅὕ ὑὖὠὉ ἳ ὑὕ Ἳὖὄὕ . ἱ  ὟὅὊὕἽὖὕὖὉ  Ὕὂ ὑ ὂὊ ὂὖ  (ὝὈὕὐὖὉὖὉ  ὅ ὂὖ, 

ὂὈὖ ὝὈὕὐὖ  ὠὋ, ὝἽ ὠὄ ὅ ἻὠὌ ἻὐἻ ) ὟὈ ὅὕ ὠὑὉὖ  Ἳὗ  ὃὀ ὂ ὂὈὖ Ἵὕ  

ἱὉ ὠἻ ὝὈὕὐὖ ἰ ὑὖ  ὑὖὠὍὑὕ . 

 4.4.4. Ὕὂ ὑ ὂὊ ὂὖ  ἳ ὅὄὖὉ  ὅ  Ὃὖ ὅὕ 

 Ὕὂ ὑ ὂὊ  ὂὈὖ ὝἻὄ Ἰ  ὝἽὕ Ὄὕ ὑὖὠὉ  (Word Processor) ὂὉὕὕὖ Ὅὕ . 

ἱ  ὈὖἻ ὃ ὋὕἻ  ὝἽὉ ὅὕ  ὝἽ Ἳὖ Ὃ. ἱ  ἱ ὃὖὠὌ ὈὕὂὖὕὖὠὉ (two-level-model) 

Ἧ ὅὠὀὉὕἻ  ὝἻὕ ὀ . ὁ Ἵὖ ὑὖὂὖἻ  ὅ ὅὕ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. 

ἱὑ  ἰ ὑὖ (Deivasundaram and Gopal 2003) ἳ Ὕὅὕ ὉὄὖὉ  Ὀ  ἳ ὅὄὖὉ  ἵ Ὃ 

ἱ ὃὖὠὌἻὍὖ  ὝἽὉ ὅ Ἳὖ Ὃ . ἱ  Ἰ Ὁ  ὟἽ ὠὅ  (phonemic addition), Ἰ Ὁ  

Ὀὕ Ὃ ὠὂ  (phonemic change) Ἳὁ ἻὖὝὌ Ἳὖ Ὃ . ἱ ὑὕ ὑὖ ἳ ὅὄὖὉ  
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ἯὠὈ Ὕὅὕ  (mophotactics) Ἧ ὅὠὀὉὖ  Ἰ Ἳ  ὅ ὂὖ ὀ  ἱὠὁ Ἳ ὅ  

ὃὖὊὠὌ  Ἳὁ ἻὖὝὌ  ὝἻὕ  ὅ ὅὕ  ὝἽ . ἱ  Ἰ  ἵ Ἳὕ ὀὕὄ 

ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖὉὕ . Ὃὖ  ὝὈὕὐὖὉ  ὑὖὂὖἻὠὍ  ὅὉ ὅ ὂὖ Ὕὑ ὋὖἻὊὈὕἻ 

Ἳ ὅ  ὂὈὖ Ἳὕὄ ὂὠὌ  ἽὖὋ ὂ ὝἽὕ Ὄὕ ὑὖὉὕἻ (ὝἽὕ ὌὕὍὊἻὕἻ/ὝὈ  ὂὈὖὐὕἻ) 

ὑὍ  ἱ  ὂὈὖ  ἳὌὠἻ ὑὌ  ὑ Ἳὖ Ὃ . ἯὊ ὅὁὖἻ ἻὕἻ ἱ ὝἽὕὌὕ ὑὖ ὂὈὖὐἻ 

ἯὊἽὕ  ὅὕὖ ὠὊἻ ὅ  ὅὊὑὌὕἻ  ὅὉ ὅ ὂ ὅ  ὑ Ἳὖ Ὃ .  

4.4.5. AUKBC ὃὖ ὑὄ  ὂὈὖ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ  

AUKBC ἰ  ὃὖ ὑὄ  (ὂὈὖ  ὅ ἻὠὌ ἻὐἻ ὝὈὕὐὖὉὖὉ  ὠὋ ὀ  ἱὠὁ ) 

ἳ ὑὕ ἻὖὉ API ἳ ὅὄὖὉ  ὝἽὕ Ὄὕ ὑὖ ὂὊ ὟἻὕ, ὃὖὠὌ Ὀὕ ὋὠὈ  Ἧ ὀὑὠὁ 

(State table.dat) ἵ ὅὄὑ Ὃὖ  ὂ Ὅ ὂὕὄὖὉ Ἳὖ Ἧ ὀὑὠὁὠὉ  Ἵὕ  ἱ ἻὖὋ . 

API ἳ ὅὄὖὉ  ὝἽὕ Ὄὕ ὑὖ ὝἽὕ ἻὠὍ Ἧὂ  ὂὖὕὖ ἻὍὖ  ὅὖὕὖ Ὕὂ ὅ  

ὑ ὑὠὈ Ἳ ὅ Ὅ .  

4.4.6.  ὠὑ ὁὑὖὉὖ  ὂὈὖ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ  ἳ ὑὕ Ἳὖ   

ὠὑ ὁὑὖ (Vaishnavi Ramaswamy, 2003) ὠὄὑ  ὅ ὀ ἰ ἻὕἻ  ὂὈὖ  

ἳ ὅὄὖὉ  ὅ ὅὕ ὠὑ ἵ ὝἻὕ  ἰ Ὗὑ ὠὄ  ὝἽ Ὅὕ . ὟὈ  

ὠὑ ὁὑὖ (Vaishnavi Ramaswamy, 2002) ὂὈ  ἰ ὑὖὉ  ὃὖὠὋἿ  ἰ Ὗὑ ἻὕἻ 

ὂὈὖ  Ἰ  ἳ ὅὄὖὉ  ἳ ὑὕ ἻὖὠὉ ἳ ὑὕ Ἳὖ ὑὖὍ ἻὈὕἻ  ὂ Ὅὕ . Ἧὑ ὠὀὉ 

ἳ ὅὄὖὉ  ἳ ὑὕ Ἳὖ ὝἽὕ  ὑὕὖὠἽ ὠὋ  (word and arrangement model) 

ὈὕὂὖὕὖὠὉ  ὝἽὕ  ὝἽὉ ὅὕ  ὈὕὂὖὕὖὠὉ  (word and process model) ὝἽὕ  

Ἧ  (word and paradigm model) ἰἻὖὉ  ὟἻὕ ὅὕ ἻὠὍ ὅὉ ὅ ὂὖ 

ὟὈὝἻὕ Ὅ ὅ ὀ Ἰ  ἻὌ  Ἧ ὠὋἻὕ . ἱ ὂ ἳ ὑὕ Ἳὖ ὅὖἽὖἻὖὟὈὕὑὖ  (Pckimmo) 

ὠὁ  ὝὃὋὖ ὠὋὉὕ  ὝἽὉ ὅ Ἳὖ Ὃ . ὠὑ ὁὑὖ ἱὠὂ  ἻὌ  Ὀὕὂὖὕὖ (hybrid 

model)  ἵ  Ἧὠὐ Ἳὖ Ὃὕ .  

PERL ἱ  ἳ ὑὕ Ἳ ὅ ὀ Ὀ  ὝἽὉ ὅ ὂ ὅ ὀ ἻὌ  Ὀὕὂὖὕὖ (hybrid model) 

ἳ ὑὕ Ἳ ὅ ὀ ὝἽὕ ἻὍ ἽὖὉ ὂὖ  Ἵ ὀἻ ὠὂ  ὝὈὕὐὖὉὖ  Ὗὑ ὅ ὀ Ἰ Ὕὑὕ  

ὝἽὕ  ὑ ὅὖ  ὝἽὕ  ὑὕὖὠἽ ὠὋ  Ὀ  ὝἽὕ  ὝἽὉ ὅὕ  

ἵ ὅὄὑ Ὃὖ  Ἰ  Ὀ ὑὖὂὖἻὠὍ  ὝἻὕ ἻὖὋ . ὂὊ ὅ ὀ ἳ Ὕὅὕ ὉὄὖὉ  

ὑὖὂὖἻὍὖ  Ἧ ὅὠὀὉὖ ὝἽὉ ὅ  ἱὠὁὉὕὄ ὠὁ ὃὠὀ ὠὋἻὠὍ (corresponding 

subroutines) Ὗὑ ὑὂ  Ὄ  ἱὂ  ἰ  ὃὖ ὅὖ Ἳ ὅ ἻὖὋ . ἱ  Ἰ Ὕὑὕ  

ὑὠἻ ὅὕ  ὝἽὕ  ὑ ἻὠὍ  ὠἻὉὕ ὅ  ὑ ὑὠὈ Ἳ  ὅ Ὅ . ἱ  ὂ ὠὈ 

ἯὠὈ ὅὖ  ὟἻὕ ἻὍὕ  Ἳ ὀὠὍὉὖ ὀ ὅ  ὝἽὉ ὅ ἻὖὋ . ὑὐὖὉὠὈ  ὝὈὕὐὖὉὖ  

ὝὈὕὐὖ  ὂἻὑ  ὈὊ ὕὖὠὈ ὋὖὉὕ Ἳ  ἱ ἻὖὋ . ὂὖὋ ὂ ἱ ὂὖ Ὅ ἳ Ὕὅὕ ὉὄὖὉ  



300 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

Ὀ  Ὀὕ  ὑὖὂὖἻὍὖ  (open ended morphophonimic and allomorphic rules) ὑὐὖ ὝὈὕὐὖ  

ὂἻὑ  ὅ ὅὕ ὑὕ  ἱ  ὃὠὀ Ὕὅ ἻὖὋ  (Vaishnavi Ramaswamy, 2003:101-110).  

ἱ Ὀὕὂὖὕὖ ἳ ὅὄὖὉ  ὝἽὕ ὑὕὖὠἽ ὠὋ  Ὀ  ὝἽὕ  ὝἽὉ ὅὕ  

ὈὕὂὖὕὖἻὍὖ  ἻὌὠὑὉὖ  Ἧὂ  ὟἻὕ ὅὕ  Ἧ ὅὠὀὠὉ ἯὠὈ  ὝἻὕ ἻὖὋ . 

ὝἽὉ ὅὕ ὠὀ  ὝἽὕ ὅ ὂὖὉὖ  (word stem)  ἳ ὅὄὖὉ  ἱὉ ὠὅ  Ὕὅὕ  Ἰ  

Ὀὕ Ὃ ὠὂ (transformation) ὑὖὑὊὠὁ ὝἽ ὑὂὕἻ ὑὖὍ Ἳ ἱὉ . ὂὖὕὖ  ὃὗ Ἳ ὂὖ  

(inflectional stripping) Ἰ ὑὝὑὕ  ὃὖὠὌὉὖ  Ὃὖ ὅὖὀ ὅ Ὅ Ἳ ὅὕ ἻὍὖ  

Ὕὂὕὀ ἽὖἻὍὖ  ὑὐὖ Ἳὀ ὂ ὅὖ ὄ  Ἰ  ὝἽὕ  ὅ ὅὕ  ὝἽ Ὁ ὅ ἻὖὋ . Ἰ  

ὅ ὅὕ  Ὕὂὕ ὂὖ (analysis module)  ὑὌὈὖ  ἱὀὈὕἻ  ὟἻὕ ὠὑ ἯὠὈὑὠὂ ὑ  

(scanning) ὝἽ ἻὖὋ . Ἰ  ὟὃὊ ὂὖ  Ἰ  ὅὖ Ὕὄὕ ὠὀ ὑ  ἯὋὖ  ὅὖὕὖ Ὕὂ ἻὖὋ . 

Ὀ  Ἰ Ὕὑὕ  Ὗὃὑὖ  ἵ Ἳὕ ὀ ὅ ὀ Ἰ ὉὄὖὉ  Ὀ  ἳ Ὕὅὕ ὉὄὖὉ  

ὑὖὂὖἻὍὖ  ἳὂὑὖ ὀ  Ὀὗὂὖ ὝἽὕ ὠὌ Ὀὗ ὑὕ Ἳ  ὝἽ ἻὖὋ. ὟἻὕ ὠὑ ὂὗ ὑ  ὑὠὊ ἱ  

ὃὠὀὝὅ . ὝὑὍὖ  Ἳ ὅὖ Ἳ ὅ ὀ ἳ ὅ ἻὍὖ  ὑ ὑὖ  ἱ . ὅὖ ὄ  Ἧὠὑ 

ἳ ὂὖ ὝἽ Ὁ ὅ .  

ἱὑ  ὂὈ  ἳ ὅὄὖὉ  ἰ ὑὖ ἳ ὑὕ Ἳ ὂὖ ἻὕἻ ἳ Ὕὅὕ ὉὄὖὉ  ὑὖὂὖἻ  

Ἧ ὅὠὀὉὖ  ὝὅὉ ἻὠὍ 24 ἻὍὕἻ Ὀὕ ὝὅὉ ἻὠὍ 15 ἻὍὕἻ  

ὑὖὠὄἻὠὍ 24 ἻὍὕἻ  ὝὅὉὊὠὀἻὠὍ ἱὊ  ἻὍὕἻ  ὅ ὅὕ  ὝἽ  

Ἳὁὖὄὖ  ἳ Ὕὅὕ ὉὄὖὉ  ὑὖὂὖἻὠὍ ἯὋὖὉ ὝἽ  ὂὈὖ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖὠὉ 

ἳ ὑ Ἳὖ Ὅὕ .  

4.4.7. ὑὖ ὀ  Ἵὖ  Ἶὖ.ἵ . Ὀὕ Ἦ  ὅ ὅὕ ὑὖ  ἳ ὑὕ Ἳὖ 

  Ἶὖ.ἵ . Ὀὕ Ἦ  (GS Morph) ἵ  ἻὈὕἻ  Ὃὖ ὅὖὀὅ ὅ  ἵ  

Ἧ ὅὠὀὉὖὌὕὄ ἯὠὈ  ὝὈὕὐὖὉὖὉὌὕ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ (Grapheme Oriented 

Structuralist Morphological Processor (GS Morph)) (Sengupta 1999)  ἰ ὅὖ Ὗὅὕ  

ὝἽὕ  ὑὕὖὠἽ ὠὋ ὈὕὂὖὕὖὉὖ  Ἧ ὅὠὀὉὖ  ἯὠὈ ὂ . ἱ  Ἰ Ὕὑὕ  ἳ ὅὄὖ  

ὑὖὕὖὑὕὄ Ὃ ὝὈ ὅ ὂ ὠὂ Ὗὑ  Ἧ Ὄ  ἶ ὅ . ἰ ὅὖ  Ἰ ἻὠὍ Ἧὠὑ 

ὅὖ Ὕὄὕ ἻὍὕ ἳ ὝὍὕ ἻὍὕ ἵ ὅὂ  Ἧ ὅὠὀὉὖ  Ὗὑ ὅ ὀ ὟἻὕ ἻὍὖ  

ὟἽἻὕὖ Ἳ ἱὉ . ἰὄὕ  Ἶὖἵ  Ὀὕ Ἦὅὖ  ὅὅὕ  Ἰ  Ὗὑ  ὝἽὕ ἻὍ ἽὖὉ ὠὂ  

(Root Lexicon) ὅὖ Ὕὄὕ ἻὍὖ  ὝἽὕ ἻὍ ἽὖὉ ὠὂ  (Suffix Lexicon)  ἳ ὅ .  

Ἶὖἵ  Ὀὕ Ἦ  ὝἽὕ Ὄὠὀὠὑ  Ὕὅὕ ὑὂὕ  ὝἽὉ ὅ ἻὖὋ . Ἧὂ  ἳ Ὅὗ  

ἵ  ἳ ὅ ὂ ὂὖ  ὑ ὑὖ  ἱ ἻὖὋ . Ἧ  ὑὌ  ἵ ὠὌὉὖ ἱὀ  ἵ ὠὌ  

ὅ ὅὕ ὠὑ  Ὕὂὕὀ ἻὖὋ . ὂὌὕὑ  Ἧ  ὂὊ ὅ ὀ ἳ Ὅὗ ὠὀ  ἾὖὉ 

ὅὖ Ὕὄὕ ὀὕ  ὝὂὕὀὊ ὅ  ὟὑὊὕἻ  Ἳ ἻὖὋ . ἱὂ ὅ  ἱ  ὅὖ Ὕὄὕ  

ὝἽὕ ἻὍ ἽὖὉ ὂὖ  ὅὖ Ὕὄὕ ἻὕἻ  ὅὕὖὟἽὕὂὖ . ὅὖ ὄ  Ἧ  Ὗὑὕ; ὟἻὕ ὅὖ  ἾὖὉ 

Ἰ  ὟὃὊὕἻ ἱ  ὝἽὕ Ὄὠὀ ἻὠὍ  (concordance) ὅὕ . Ἧ  ἳ Ὅὗ ὠὀ  



301 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

Ὕὅὕ ὑὂὖ  Ὗὂὕ ὑὖ Ὃὕ  Ἧ  ὝἽὕ  ὑ ὑ ὠὂ  ὅ ὋὖὉ Ἧὂ  ἰὊ ὅ Ἧ Ὀὕὄ ὠὂ 

ὈὗὍ Ὕὅ . Ἧ  ἳ Ὅὗ  ἵ ἻὠὍ Ὕὑ  ἵ Ἳ  Ὕὂὕὀ . Ἰ Ὕὑὕ  

ὂὀὠὑ  Ἰ  ἵ ὠὂ Ὕὑ  ἵὟὅὕ  Ἧ  ἵ Ὄὕ Ὕὑ  ἵ Ἳ ὅ ὀ 

ἵ Ἳ  ὟἽ ὂ Ἰ ὠὋ  ὅὖ Ὕὄὕ  ὝἽὕ ἻὍ Ἵὖ ὂὖ  Ὕὅὕ ὂ ὂὖ ἻὕἻ  

ὅὕ . Ὕὑ  ἵ  ὝἽὉ ὅὕ  ὟἻὕ ὠὑ  ὂὗ ὑ  ὑὠὊ Ὕὂὕὀ  

ὃὠὀὝὅ . ὅὖ Ὕὄὕ  ὝἽὕ ἻὍ ἽὖὉ ὂὖ  Ὗὂὀ  Ὕὑ Ὃὖ Ὕὅ Ὃὕ  ἳ Ὅὗ  

Ὀὗὂὖ ὅ ὂὖ ὟὑὊὕἻ ὝὈὕὐὖὉ ὅ  Ὗὑ ὟἻὕ ὅὖ  ὅὕ Ἳ ὅ . ὝὈὕὐὖὉ ὅ ὀ 

Ὗὑ  ὝἽὕ ἻὍ ἽὖὉ ὂὖ  Ἳὕὁ ὅ ὀὕ  ὅὖ Ὕὄὕ  Ὀ  Ὗὑ  ὟἻὕ ἻὍὖ  ἱ  

Ἧὑ Ὃὖ  Ὕὂὕὀ ὠὀὉ Ὕὅὕ  ὂὊ ὅ . ἱ  Ὗὑ  Ὀ  ὅὖ Ὕὄὕ  ὟἻὕἻὠὍ  

ὝἽὕ Ὄὠὀ  ὝἽ ὑὂ  Ὄ  ὝἽ Ὁ ὅ . ὝἽὕ Ὄὠὀ  ὝἽ Ὁ ὅ  ἽὈὉ ὂὖ  Ὗὑ 

Ὀ  ὅὖ Ὕὄὕ  ὝἽὕ ἻὍ ἽὖὉ Ἳ  Ἵὖ  Ἧ ὀὑὠὁἻ  (hash tables) 

ἳ ὑὕ Ἳ ὅ . ὑὐὖ ὠὋ ὑὠὊ Ἳ  (algorithms) Ὕὂὕὀ ὠὀὉ Ἵὖ  Ἧ ὀὑὠὁἻὍὖ  

Ὕὂὕὀ ὠὀὉ ὝἽὕ Ὄὠὀ ἻὠὍ  Ὕὅὕ ὂὖ  ὅὕ Ἳ Ὗὑ  ὅὕὖὟἽὕὂὖ .  ἳ Ὅὗ  

ὂὗ Ἳ ὅ ὑ  ὑὠὊ ἱ ὝἽὉ ὅὕ  ὃὖ ὅὂὖ ὠὌ ἵ ὅὠὂ ἻὖὉὈὕἻ  Ἳὑὄὖ Ἳ 

Ὗὑ . ἱ ὅ  Ἧ  Ἰ  Ὕὅὕ ὂ ὠὂ  Ἳ ὅὖ  ὝὑὍὖ ὠὀ  ὂ ὂὕ, Ἵὕ ὂὖὉ  

ἵ Ὃὕ  ὅ ὅὕ ὑὖ ὂὌὕὄ ὅ ἻὠὍ  Ἳ  ὅὖ Ἳ ἱὉ  ἵ ὅὂὕ . ἱ  Ὗὑ  

Ὀ  Ὀὕ Ἳ  ἸὟὊ Ἰ ὉὄὖὉ  ὑ  ἱ ὂὕ  ὅ ὅὕ  ἱὊ  ἵ Ὄὕ  

Ἵὕ ὂὖὉὈὕὄ ὅ ὅὕ ὠὑ  ὂ . ὂ ὟὅὕὠὂὉ ὃὠὀ ὠὋ ὅ ὂ  ὑὖὠὍ  (effective)  

Ὗὑ ὅὕ ὠὀ  ἻὕὌ  ὅὖ Ὕὄὕ ὅὕ Ἳ ὅ  ὃὖὠὌὉὖ  ὂὈὖὐὖ  ὑὖὠὄἻ  Ἰ  ὂὄὖ 

Ὗὑ  ἳ Ὅὗ ὠὀ  ὂ ὑ, Ἶὖ.ἵ . Ὀὕ Ἦὅὖ  Ὗὑ  Ὀ  ὅὖ Ὕὄὕ  ὟἻὕ Ἳ  

ἯὠὈ Ἳ ὅ  ὠὋὉὖ  ἻὕὊὁὈὕἻ ἱ  Ἵὕ ὂὖὉὈὕἻὖὋ . ἱ  ὅ ὅὕ ὑὖ  Ὗὅὕ  ἸὟὊ 

ὃὀ ὠὅ ὈὖἻ ἵὍὖὂὕἻ  Ὕὅὕ ὠὈ ὈὉ Ἳ  ὂὗἻ ἳὂ ἻὖὋ .  

Ἶὖ.ἵ  Ὀὕ Ἦ  ὅ ὅὕ ὑὖ ὝἽὕ  ὑὕὖὑ ὑ ἳ ὅ ὂ ὠὂ ἳ ὍὗὀὕἻ 

ἶ Ἳὖ Ὃ . ὝἽὕ Ἳ  ἱὀ  ἵ ὠὌὉὖ  ὅ ὅὕὉ ὅ Ἳὖ Ὃὄ. ὄ  ὑὖὍ Ἳ  

ὅ ὀ Ὗὅὕ  Ὗὑ  Ὀ  ὅὖ Ὕὄὕ  ὝἽὕ ἻὍ ἽὖὉ ἻὍὖ  ὅὉ ὅὕ ὀὕ  ὅ ὅὕ  

Ὕὑ ὋὖἻὊὈὕἻ ὃὠὀὝὅ. Ἶὖ.ἵ . Ὀὕ Ἦὅὖ  ἳ ὑὕ Ἳὖ ἳ  ὅ ὅὕ Ἳὕὄ ἯὟὂ 

ὝἽὕ ἻὍ ἽὖὉ ἻὠὍ  ὅὉ ὅ Ἳὖ Ὃ . ἳ Ὅὗ  ὂὊ ὅ Ὗὅὕ  ἳ ὑὕ Ἳὖ Ἧὠὂ Ὗὑ  

ὝἽὕ ἻὍ ἽὖὉ ὂὖ  ὅὕὖὟἽὕὂὖ  Ἧὂ  ὂὊ ὅ ὀ ὝἽὕ Ὄὠὀὠὑ ἵ . Ἧ  ὅὖ ὄ  

ἯὟὂ ὝἽὕ;Ὄὠὀὠὑ  ὝἻὕ ὀ ὟἻὕ ὠὑἻὠὍ  ὅὖ Ὕὄὕ  ἯἻὊὕὂὖὉὖ  Ὗὂ . ἶὂὕὑ  

ὟἻὕ ὠὑ ἯὟὂ ὝἽὕ Ὄὠὀ ὀ  ἱ ὂὕ  Ὗὑὕ;Ὀὕ  Ἧ ὅὖ Ὕὄὕ  ὟἻὕ ὠὑ ὀ  

ὟἽ . ἱ  ὅὖ Ὕὄὕ  ἳ Ὅ ἳ ὅ ἻὍὖ  Ἧ ὂ Ἳ ὀ  ὂὖ ὅὖ Ἧ ὅ ὅ . 

ὅ ὅὕ  ὅὉ ὅ ὂ ὅ  ἯὟὂ ὟἻὕ Ἳ  ὅὉ ὅὂ ὅ ὑὂὕ  ἳ ὑὕὂ  

ὉὈὕἻ ἱ Ἳὖ Ὃ (Winston Cruz, 2002:127)..  

ὑὖ ὀ   (Winston Cruz, 2000) ὂὈὖ  ὑὖὠὄ ὝἽὕ ἻὠὍ  ὅ ὅὕ  

ὝἽ ὑὂ  Ἶὖ.ἵ . Ὀὕ Ἦ  ὠὋὠὉ  ὠἻὉὕ ὀὕ . Ἶὖ.ἵ  Ὀὕ Ἦ  ἵ ὅ  ἳ ὅ  
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ἯὠὈ Ὕὅὕ  Ὃὖ ὀὕ  ἰὄ . ὑὐὖ ὠὋ ὑὠὊ  (algorithm) ἱὊ  ὟἻὕ ἻὠὍ 

Ὕὅὕ ὂὈὕὄὂὕ ἱ ὠὌὉὕ ἵ  Ὀ ὟὈ ἰ  ὝἽ ἻὖὋ . ὝἽὕ Ὄὕ ὑὖ ἱὊ  

ὑ ὑ ἻὠὍ Ὀ ὟὈ ὅὉ ὅ ὂὖ ἱὊ  ὟἻὕ Ἳ  ὅὠὀ Ἳ ὅ Ὅ .  

4.4.8. ὠὊὅὕ Ὁὖ  ἳ ὅὄὖὉ  ὅ ὅὕ 

  ὂ ἻὕὌ ὂὈὖὐὖ  ὑὖὠὄ ὝἽὕ ὑ ὑ ὂὖὠὄ ἳ ὑὕ  ὅ ὅὕ  ἱὉ ὂὖὊ ὠὂ 

ὠὈὉὕἻ ἳ ὑὕ Ἳὖ Ὅὕ . ἱ  ἱὑ  ἳ ὑὕ ἻὖὉ ὝἽὕ Ὄὕ ὑὖὉὖ /ὝἽὕ ὌὕὍὕὖ  

ὅὉ ὅ ὂ  ὅ Ὅ .  

4.4.9. RCILTS-T-ἱ  ὂὈὖ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ  

RCILTS-T (Resource Centre for Indian Language Technological Solutions-Tamil)  ἵ Ὃ 

ἯὠὈ ὅὖ  ὂὈὖ  ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ Ἧ ἽὊ  (atcharam) ἵὄ Ἧὠὐ Ἳ ὅ Ἳὖ . 

Ἧ ἽὊ  Ὗὑ  ὝἽὕ  ἰ Ἳ  ὝἽὕ ὠὌ  ὂὄὖὉὕἻ  ὅ ὅὕ  ὝἽ  ἳ ὅ ὀ  

Ὕὂὕὀ ὅ ἻὖὋ . ἱὂὠὄ  ὅὉ ὅ ὂὖ 15 ὑὠἻἻὠὍ Ἧ ὅὠὀὉὕἻ  ὝἻὕ 

ἱ ὅὂὕὉὖὊ  Ὗὑ ὝἽὕ Ἳ  ὂὈὖ  ἯἻὊὕὂὖὉὖ  ἳ ὑὕ Ἳ ὅ Ὅὄ. ἱ  ἱὊ  

Ὕὂὕ ὂὖἻὠὍ ἳὠὀὉ . Ἧὂὕὑ  ὝὅὉ  Ὀ  ὑὖὠὄ  ὝἽὕ ὠὌ Ἧ ὅὠὀὉὕἻ  

ὝἻὕ ὀ . ἱ  ἴἻ ὑὖὂὖἻ ὀ  (heuristic rules) Ὕὅὕ ὠὈ ὈὉ Ἳ  ἳὠὀὉὂὕ . 

Ἧὂ  ὑὖὠὄ Ὀ  ὝὅὉ  ὂὖὕὖ ἻὠὍ ὠἻὉὕ Ὅὄ . 

4.4.10. RCILTS-T-ἱ  ἳ ὅὄὖὉ  ἳ ὑὕ Ἳὖ  

ἱ ὃὖ ὑὄ  ὂὈὖ ὝὈὕὐὖὉ  ἳ ὅὄὖὉ  ἳ ὑὕ ἻὖὠὉ  ὂὉὕ  ὝἽ Ὅ . 

Ἧὂ  Ἧ ἽὉ  (Atchayam) ἵὄ  ὝὅὉὕὖὀ ὅ Ὅ . Ἧ ἽὉ  ἵ ὅ  ὝὅὉ  Ὀ  

ὑὖὠὄ ὝἽὕ ἻὠὍ  ὝἻὕ  ἱὊ  ἻὖὉ ἳ ὍὗἻὠὍ  ὅὠὀ Ὅ . ἱὂὖ  

ὝὅὉ ὝἽὕ  ὅὖὕὖὑὖ  ὅὖ Ὕὄὕ  ἱὀ Ὕὅ . ἵ Ἳὕ ὀὕἻ, ὅ ὠὈ Ἰ ἻὠὍ  

ὂὖὕὖ  ὑ ὑ ἻὠὍ  Ὗὑ ὠὈ ἳ ἻὠὍ  ὅὖ ἻὠὍ  ἳ ὑὕ Ἳὖ Ὅὄ . 

ἱὟὂ Ὗὅὕ  ὑὖὠὄ ὅὖὕὖὑὖ  ἻὕὌ ἻὠὍ  ἱὀ-ἵ -ὅὕ  ἳ ὑὕ ἻὖἻὠὍ ὝὅὉὊ Ἵ, 

ὑὖὠὄὝὉ Ἵ, ὅὖ Ὕὄὕ  Ὀ  ὠὁ ὑὖὠὄ ὝἽὕ ἻὠὍ  ὝἻὕ Ὅ . ἱ  Ἵ ὂὖ 

ὑὖὂὖἻ  Ὀ  125 ἳ ὅὄὖὉ  ὑὖὂὖἻὠὍ  ὅὉ ὅ ὂὖ ἳ Ὅ . ἱ  ὝὅὉὊὠὀ Ὀ  

ὑὖὠὄὉὠὀὠὉ  ὠἻὉὕ Ὅ . ἱὂὖ  ὝἽὕ  Ὀ  ὑὕ ἻὖὉ ἳ ὑὕ ἻὖὠὉ  ὝἻὕ  

ἰ  ὝἽὉ ὅ Ὅ .  

4.4.11. Ὕὅὕ ὠὈ ὈὉ Ἳ  Ἧ Ὄὕὂ ὂὈὖ  ἳ ὅὄὖὉ   

ὝἽὕ  ὑ ὑὖ  Ὕὅὕ ὠὈ ὈὉ Ἳ  ἱ . ἱὂ  ὈὕὋὕἻ Ἰ  ὝἽὕ  

(homonymy) ὑὠἻ ὅὕ ἻὍὖ  ἵὂὖ  ὅὕὊὕὂ Ἳὗ Ἳ  ἳ ὑὕὑὂὕ  ἳ ὅὄὖὉ  ὅὖὋ Ἵὖ, 

Ἰ ἻὍὖ  ὅ ὑὠἻ  ὝἽὉ ὅὕ Ἳ Ἧ Ὄ  ὃὖ ἽὉὈ Ὃ ὅὖ Ὕὄὕ  ὝἽὕ Ἳ ἻὠὍ  

(word bounding) ἳ ὑὕ ἻὖὋ . ἱ ὑὖὂ  ὑὕ ἻὖὉ ἯὠὈ  ὐ ἻὠὍ ἱὉ ὅὕἻ 

ὂὗ Ὀὕὄὖ Ἳὖ Ὃ ὅ ὅὕ  ἰ . ἱὂὠὄὟὉ Ὕὅὕ ὠὈ ὈὉ Ἳ  Ἧ Ὄὕὂ ἳ ὅὄὖὉ  
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ἵ ἻὖὟὋὕ . ἱὊ  Ἧ ὅὠὀ Ἧ ὠὋἻ  ἽὈὑὕ  (probability) ἳὠὀὉ . ὑὖὂὖὠὉ 

Ἧ ὅὠὀὉὕἻ  ὝἻὕ ὀ Ἧ ὠὋὉὖ  ἽὖὌ Ὕὅὕ ὠὈ ὈὉ Ἳ  ὂὗ  Ἳὕὁ ὅὀ 

ὉὕὈ  ἳ Ὅ . ἰὄὕ  ὈὖἻ  ἽὖὌ ὂὑ ἻὠὍ  ὝἻὕ Ὅ . Ὕὅὕ ὑὕἻ  ὍὖὉὖὉ  

ἯὠὀὉὕὍ ὅ ὂὖἻ  ὑ  Ὕὅὕ ὠὈ ὈὉ ἻὈ Ὃ ὝὑὍὖ ἻὠὍ  ὂ Ἳὖ Ὃὄ. 

ἰὄὕ  Ἧὑ Ὃ  ὃὖὠὋὉ ὂὑ Ἳ  Ἳὕὁ ὅ Ἳὖ Ὃὄ. ἽὈὑὕ Ὅ ὠὋὉὖ  1980-

ἱ  ἳ ὅὄὖὉ  Ὕὅὕ ὠὈ ὈὉ ἻὈ Ὃ ὅ ὅὕ Ὗὑ ἯὂὖἻ  ἱὀ  ὅὖ Ὅ . 

ὃὖὠὌὉὕὄ ὍὖὉὖὉ  ὠὋἻὍὖ  ὅὉ ὅὕ  ὑ  Ὕὅὕ ὠὈ ὈὉ ἻὈ Ὃ 

ὝὑὍὖ ἻὍὕἻ ἳ Ὅ . Influence of Morphology in Word Sense Disambiguation for Tamil  

(ὂὈὖ  ἳ ὅὄὖὉ  Ὕὅὕ ὠὈ ὈὉ Ἳ  Ἧ Ὄὕὂ ὝἽὕ  ὝἽ ὑὕ  ἳὠὀὉ ). 

ὅὕὖὟἽὕὂὠὄἻὠὍ ὟὈ ὝἻὕ Ὕὅὕ  ὟὈ ὅὕ ὠὑ Ὀ  ὅ ὂὖ ὟὈ ὅὕ ὠὑ 

Ἧ ὠὋὠὉ ὟὈ ὝἻὕ  ἳ ὅὄὖὉ  ὂὖὕὖ ἻὍὖ  ὅὕὂὖ ὠὋἻὠὍ ὅ Ὃὖ  ὂὖὀὈὕὄ 

ὂὗ ὑὕὄ ἳ ὅὄὖὉ  Ὕὅὕ ὠὈ ὈὉ Ἳ Ὀ Ὃ ὅ ὅὕ ὠὑ ὂὈὖ ὝὈὕὐὖὉὖ  ὅὖὋ ὂὖὕὖ  

ὝὈὕὐὖἻὍὖ  ὅὉ ὅ ὂὌὕ  ἵὄ  ὂὗ  Ἳ Ὅὄ .  

4.5. ἳ ὅὄὖὉ  ὃὖὠὌ Ὀὕ ὋὖἻ  (Morphology and Finite State Transducers) 

Ἰ  ὝἽὕ  ἻὠὍ ἰ  ὝἽὉ ὅὕ ὂὕ ἳ ὅὄὖὉ  ὅ Ὃὖ ὂ  

(Morpholocal Parsing) ἵὄ ὅ . ἵ Ἳὕ  ὈὊ Ἳ  (ὈὊ ) N + (Ἳ ) PL ὈὊ Ἳ  ἵ ὅ  

ὈὊ Ὀ  Ἳ  ἵ Ὃ ἱ  ἳ ὅ ἻὍὕἻ  ὅὖὕὖ  ἵ ὅὠὂ  Ὕὂὕὖ  ὝἻὕ  

ὝἽὉ ὅὕ ὂὕ  ἳ ὅὄὖὉ  ὅ  Ὃὖ ὂ  ἵὄ ὅ . ἸὠὋ ἳ ὍὗὀὕἻ ἵ  

ὝἻὕ  Ἰ  ὑὖὂ ἯὠὈ ὠὅ Ἧὂ  ὂ ὑὠὂ  Ὕὅὕ ὑὕἻ  ὅ  Ὃὖ ὂ  (parsing) 

ἵὄὌὕ . ἰ Ἵὖ ὝἽ ὂὖ (information retriveal) Ὀὗ  ὅὊ ὅὖ  (domain)  ὈὊ Ἳ  ἵ ὅὂὖ  

ὈὊ  ἵ ὅὠὂ  Ὕὅὕ ὂὖ  ὅὕ (mapping)  Ἵὖ ἻὠὌ ὅ ὂὖὉὕ Ἳ  (stemming) 

ἵ ὅὕ Ἳ . ἳ ὅὄὖὉ  ὅὕ ὅὕ  ὝἽ ὂὟὌὕ ὅ ὂὖὉὕ Ἳ  ὝἽ ὂὕὟὌὕ ὅ ὠὈ 

Ἰ Ἳ  Ὀ Ὀ Ὃὖ Ὗὑ  ὅὌ Ἰ Ἳ  ὅὉ ὅ . ἵ Ἳὕ ὀὕἻ ὑ ὂὕ 

ἵ ὅὠὂ ὑ +  + ἰ  ἵ  ὅ ἻὌὕ  ὑ ἵ ὅ  ὑὖὠὄ  ὅ ὂὖ;  ἵ ὅ  ἱὋ ὂὂὕὌ 

Ἰ  ἰ  ἵ ὅ  ἰ ὅὕ  Ἰ ὠὈ ὑὖὠὄ  ὑὖ ὂὖ ἵ  ἯὠὀὉὕὍ  Ἳὕὁ ὅ. 

ὃὕ  ὂὈὖ  ὝὅὉ ἻὍὖ  ἵ Ὄὕ  ὂὖὕὖ  Ὀ  ἰ Ἳ ὑ ἻὠὍ  ἯἻὊὕὂὖὉ  ὅ Ὁ  

ὂ ὑὂὖ ὠὌ. Ἧ ὑὕ  ὝἽ ὑ Ἵὖ ἻὄὈὕὄ ὠὋὉ Ὄ. ἶὝὄ Ὃὕ  Ἳ  ἵ Ὃ ὅ ὠὈ  

ὅὖ  Ἰ  ὑὖὠὍὑὕ Ἳ Ὅ  (productive). ἱ  ἵ Ὄὕ  ὝὅὉ Ἳ ὀ  ὟἽ  ὅ ὠὈ  

ὝὅὉ  ὑ ὑ ἻὠὍ ἳ ὑὕ  ὂ ὠὈ ἳὠὀὉ . ἵὄὟὑ ὑὖὠὄἻ  Ὀ  ὝὅὉ ἻὍὖ  

ἵ Ὄὕ  ὂὖὕὖ  ὑ ἻὠὍ  ὅ Ὁ ὑ  ὂὖὋὠὈὉ Ὃ ὝἽὉ  (Ἧὂὕὑ  Ἵὖ ἻὄὈὕὄὂ Ὄ); 

ὟὈ  ὑὖὠὍὑὕ Ἳ  ἳ Ὅ ὅὖὝὄὕ Ἳ  ὂὖὉ ὝἽὕ Ἳ ὀ  ὅὉ ὅ ὂ ὅ . 

(ἵ Ἳὕ ὀὕἻ Ἳὁὖὄὖ  ἻὁὖὄὖἻ ) ὂὖὉ ὝἽὕ Ἳ  ὃὕ Ὗὂὕ  ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃὄ. 

ἱὑ Ὃὖ ὝἻ Ὄὕ  ὅ ὠὈ ὑ ἻὠὍ  ὅ Ὁ  ὝἻὕ Ὗὀ ὝἽ Ὄ ἱὉὌὕ . ὟὈ  

ἻὖὉ ὝὈὕὐὖ (Turkish language) Ὗὅὕ Ὃ Ἵὖ ἻὌὕὄ ἳ ὅὄὖὉ  ἯὠὈ Ὅ ὝὈὕὐὖἻὍὖ  
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ὝἽὕ ἻὍὖ  ἵ Ὄὕ ὑ ἻὠὍ  ἯἻὊὕὂὖὉὖ  ὟἽἻὕὖ  ὠὑ Ἳ ἱὉὌὕ . ἳ ὅὄὖὉ  

ὠὋ ὂ Ὕὅὕ ὂ Ἳὖ Ὃ ἯὌ ἻὍὕὄ ἳ ὅ ἻὍὕ  ὝἽὕ Ἳ  ἵ ὑὕ  

ἳ ὑὕ Ἳ ὅ ἻὖὋ  ἵ Ὃ ὅὕὀ  ἳ ὅὄὖὉὌὕ . ἳ ὅ  Ὕὅὕ ὠὈὠὉ  

ὝἻὕ Ἳὖ Ὃ ὠὋ ὂ ὝὈὕὐὖ ἯὌἻὕ . ἵ Ἳὕ ὀὕἻ Ἳὕ ἵ Ὃ ὝἽὕ  Ἰ  

ἳ ὅ  ἳ Ὅ . Ἳὕ Ἳ ἵ Ὃ ὝἽὕ  Ἳὕ, Ἳ  ἵ Ὃ ἱ  ἳ ὅ Ἳ  ἳ Ὅὄ. 

ἳ ὅ ἻὠὍ  ὅ ὂὖἻ  (stems) Ἰ Ἳ  (affxes) ἵ Ὃ ἱὊ  ὝὅὕὖὉ ἳ ἻὍὕἻ  

ὅὖὕὖ ἻὌὕ . ἱὑ Ὃὖ  ἱὠὀὟὉ ἳ Ὅ Ὗὑ ὅὕ  ὝὈὕὐὖ  ὝὈὕὐὖ Ὗὑ ὅὕ  ἳ 

ἳὁ ὑὖ  Ἧ ὅὠὀὉὖ  ὅ ὂὖ ἵ ὅ  ἻὖὉ  Ὕὅὕ  ὂ  ὝἽὕ  ἻὖὉὈὕὄ 

ἳ ὅ  ἵ  Ἰ Ἳ  ἵ ὅ  Ὗὑ ὅ ὀ ὑὠἻὉὖὌὕὄ ὂ  Ὕὅὕ  ἴ  

ἳ ὅ Ἳ  ἵ  ὋὌὕ . Ἰ Ἳ  Ὕὄὕ Ἳ  (prefixes) ὅὖ Ὕὄὕ Ἳ  (suffixes) 

ἱὠὀὝὉὕ Ἳ  (infixes) Ὀ  ἹὊ Ἰ Ἳ  (circumfixes) ἵ  ὅ ἻὌὕ . 

Ὕὄὕ Ἳ  ὅ ὂὖ  ὑ  ὅὖ Ὕὄὕ Ἳ  ὅ ὂὖ  ὅὖ ὈὕἻ ὑ . 

ἱὠὀὝὉὕ Ἳ  ὅ ὂὖ  ὝἽὕ Ἳ ὅ . ἵ Ἳὕ ὀὕἻ ὂὈὖὐὖ  Ὀὕ Ἳ ἵ Ὃ 

ὝἽὕ  ὑ  ὅ ὠὈ Ἰ ὀὕὄ (ἳ ὅ ) Ἳ  ὅὖ Ὕὄὕ ὀὕ . Ἧὃὗὂὖ Ὕὄὕ ὀὕ . 

ἯὃὖὉὕὉ  ἵ Ὃ ὝἽὕ ἻὍὖ  ὑ  Ἧ ἵ ὅ  Ὕὄὕ ὀὕ . ὂὈὖὐὖ  ἰ ἻὖὌ ὂὖ  ἹὊ 

Ἰ Ἳ  ἱ ὠὌ. ὝἾ Ὀ  ὝὈὕὐὖὉὖ  ἹὊ Ἰ Ἳ  ἳ ἵ  ὅὕ Ὗὂὕ.  

ἵ Ἳὕ:  

film- en     to film       ge-film-t  filemed 

 frag-en   to ask    _  ge-frag-t asked 

 lob-en   to  praise    _  ge-lob-t Praisd 

 Zeig-en    to Show   _     ge-zeig-en Shown 

ge-  to-  ἱὠὁ  Past Participle  (ἱὋ ὂἻὕὌ ἵ Ἵ ) ὑ ὠὑ ἳ ὑὕ . ὅὖ ὠὅ  

ὝὈὕὐὖὉὕὄ ὀὕἻὌὕ (Tagalog) ὑὖὉ ὃὕ  ὝὈὕὐὖὉὕὄ ἽὊ  (Charau) Ὗὅὕ Ὃ ὝὈὕὐὖἻὍὖ  

ἱὠὀ Ἰ Ἳ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ.  

ἽὊ  ὝὈὕὐὖὉὖ ἵ Ἳὕ:  

sulat Write   s-um-ulat wrote 

 s- in-ulat written 

ὀὕἻὌὕ  ὝὈὕὐὖὉὖ  ἵ Ἳὕ:  

hingi borrow    h-um-ingi  

Ἰ  ὝἽὕ  ὅὌ ἳ ὅ ἻὍὖ  ὅὖὠὁ Ἳ ὅ  ἳ ὑὕ Ἳ ὅ ὑὂὕ   Ἰ Ἳ, 

ὅὖ Ὕὄὕ Ἳ  ὅὖὠὁ  ἳ ὅὄὖὉ  (concatenative morphology) ἵὄ ὅ . ὅὌ 

ὑὐὖἻὍὖ  ἳ ὅ Ἳ  ὈὖἻ  Ἵὖ ἻὌὕὄ ὑὐὖὉὖ  ἱὠὁ  ὅὖὠὁ ὅὖ Ὄὕὂ ἳ ὅὄὖὉ  (non- 
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concutenative morphology) ὅὊὑὌὕἻ ἱ . ὟὈ ὝἽὕ ὄ ὀὕἻὌὕ  ὝὈὕὐὖ ὅὖὠὁ  

ἳ ὅὄὖὉ  ἵ Ἳὕ ὀὕ . Ὗὑ  Ἰ ὑὠἻὉὕὄ ὅὖὠὁ ὅὖ Ὄὕὂ ἳ ὅὄὖὉ  

ὑὕ  Ἵ ὀ ἳ ὅὄὖὉ  (templatic morphology) Ἧ Ὄ  Ὗὑ ἯὠὈ Ὕὅὕ  ἳ ὅὄὖὉ  

(root-pattern morphology) ἵὄ ὅ . ἯὟὊὅὖὉ ὝὈὕὐὖ (Arabic Language)  ὔὗ  ὝὈὕὐὖ ὅὖὋ 

ὝἽὈὖ  ὝὈὕὐὖἻὍὖ  (Semitic Language) ἽὕὂὕὊὁὈὕἻ ὑὕ  Ἵ ὀ ἳ ὅὄὖὉ  

Ἳὕὁ ὅ ἻὖὋ . ὔὗ  ὝὈὕὐὖὉὖ  ὑὖὠὄ ἱὊ  ἳ ἻὍὕ  ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ . 

Ἰ  Ἧ ὅὠὀ  Ὕὅὕ ὠὍ  ὝἻὕ   ὝὈ ἻὍὕ  (CCC) ἰὄ Ὗὑ (ὑὕ  

Ἵ ὀ  ἱὊ  Ὕὅὕ ὑὕἻ ὑὖὠὄ ὅὕ  (voice) Ὕὅὕ ὠὍ ὝὑὍὖ ὅ  ἳὉὖ Ἳ  

ἵ Ἳὕ ὀὕἻ  ὝὈ Ὁὕ  ἰὄ learn   Ἧ Ὄ  study  ἵ  Ὕὅὕ  ὂ Ἳὖ Ὃ Lnad 

ἵ Ὃ Ὗὑ ὝἽ ὑὖὠὄὠὉ  (active voice) Ὃὖ  CaCaC ἵ Ὃ ὑὕ Ἵ ὀ ὀ  ὟἽ  

lamad he studied  Ἧὑ  ὅ ὂὕ ἵ Ὃ ὝἽὕ ὠὌ ἳ ὑὕ  Ἧ Ὄ  ὑ ὂὠὌ  

Ὃὖ . CiCeC ἵ Ὃ ὑὕ  Ἵ ὀ ὀ  ὟἽ  limed he taught  Ἧὑ  Ἳ ὅὖ ὂὕ ἵ Ὃ 

ὝἽὕ ὠὌ ἳ ὑὕ  Ἧ Ὄ  ὑ ὂ  ὝἽὉ ὅὕ  ὑὖὠὄὠὉ Ὃὖ . CuCaC 

ἵ Ὃ ὑὕ  Ἵ ὀ ὀ  ὟἽ  lumad he was taught  Ἧὑ  Ἳ ὅὖ Ἳ ὅ ὀὕ  ἵ Ὃ 

ὝἽὕ ὠὌ ἳ ὑὕ . Ἰ  ὝἽὕ  Ἰ  ὟὈ ὅ ὀ Ἰ Ἳ  ὑὊὌὕ . 

ἵ Ἳὕ ὀὕἻ ὅὕὠὄἻὠὍ ἵ Ὃ ὝἽὕ  ὅὕὠὄ ἵ Ὃ ὅ ὂὖ  Ἳ  ἵ Ὃ ὅ ὠὈ 

ὑὖ ὂὖ ἷ ἵ Ὃ 2-ἰ  Ὗὑ ὠὈ ἳ  ἳ Ὅὄ. rewrites ἵ Ὃ ὝἽὕ Ὄ  re 

Ὕὄὕ  write ἵ Ὃ ὅ ὂὖ  s ἵ Ὃ ὅὖ Ὕὄὕ  ἳ Ὅὄ. unbelievably ἵ Ὃ 

ἰ ἻὖὌ  ὝἽὕ  un ἵ Ὃ Ὕὄὕ  believe ἵ Ὃ ὅ ὂὖ  able, ly, ἵ Ὃ 

ὅὖ Ὕὄὕ Ἳ  ἳ Ὅὄ. ὂὈὖ  ὟὅὕὋ ὝὈὕὐὖἻὍὖ  ὟὋὕ ὃὕ ὟἻὕ Ἰ ἻὠὍ 

ὝἻὕ . ἰὄὕ  ἻὖὉ ὝὈὕὐὖ Ὗὅὕ Ὃ ὝὈὕὐὖἻὍὖ  ὝἽὕ Ἳ  Ἰ ὅὟὂὕ ὅ Ὗὂὕ 

Ἰ ἻὠὍ  ὝἻὕ . ἱ ὈὕὂὖὕὖὉὕὄ ὝὈὕὐὖἻ  Ἰ Ἳ  ὃὖὠὋ ὂ ὝὈὕὐὖἻ  

(agglutinative language) ἵ  Ἧὠὐ Ἳ ὅ . ἳ ὅ ἻὍὖ  ὝἽὕἻ  

ἳ ὑὕ Ἳ ὅ ὑὠὂ ἱὊ  Ὕὅ  ὑ ἻὍὕἻ  ὅ ἻὌὕ . ἯὠὑἻ  ὂὖὕὖ Ἳ  (inflection) 

ἰ Ἳ Ἳ  (derivation) ἵ ὅὄ. Ἰ  ὝἽὕ  ὅ ὂὖ Ἰ  ἱὌ Ἳὁ ἳ ὅ ὀ  ἱὠὁ  ἯὟὂ 

ὝἽὕ ὑ ὠὅ  ὟἽ ὂ ὝἽὕ ὑ ὠὑ ὑὖὠὍὑὖ ὅ  ὂὖὕὖ  ἵὄ ὅ . ἵ Ἳὕ ὀὕἻ 

ὅ ὠὈ Ἰ ὀὕὄ Ἳ  Ἰ ὠὈ  ὝὅὉ ὅ ὂὖ ὀ  ἱὠὁ  ὅ ὠὈ ἱὌ Ἳὁ ἳ ὅ ὀ  

ἱὠὁ  Ὕὅὕ ὑὕἻ Ὗὑ  Ἰ  ὑ ὠὅ  Ἵὕ ὂ Ὕὅ ὅὕ  Ὕὅὕ ὠὍ  Ἵὖ ἻὌὕὄ 

ὝἽὕ ὑ ὠὑ ἳ ὑὕ ὑ  ἰ Ἳ  (derivation) ἵὄ ὅ . 

4.5.1 ὃὖὠὌ ἳ ὅὄὖὉ  ὅ Ὃὖ ὂ  (Finite State Morphological Parsing) 
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 ὃὖὠὌ ὂὕὄὖὉ Ὁὖ ἳ ὅὄὖὉ ὅ ὂὖ Ὃὖ ὂὠὌ ὅὖ ὑ  ἵ Ἳὕ 

Ὄ  ὑὖὍ ἻὌὕ. ὃὈ  Ὗὃὕ Ἳ ὂ  ὝἽ  ὅ ὂὖὉὖ ὝἻὕ Ὅ ἳ Ὅὗ  

ὝἽὕ Ἳ  ἱὊ ὀὕὑ  ὅ ὂὖὉὖ ὂὊ ὅ Ὅ ὝὑὍὖ ὠὀ Ὕὅ ὑὂὕ. 

ἳ Ὅὗ ἳ ὅὄὖὉ  ὅ Ὃὖ ὂ  ὝὑὍὖ 

Ἳὕ Ἳ Ἳὕ  + ὝὅὉ  + ὅ ὠὈ 

Ἳὕ Ἳὕ  + ὝὅὉ  + Ἰ ὠὈ 

Ἳὀὕ Ἳ Ἳὀὕ + ὝὅὉ  + ὅ ὠὈ 

Ἳὀὕ Ἳὀὕ +ὝὅὉ  + Ἰ ὠὈ 

ὈὊ Ἳ ὈὊ  + ὝὅὉ  + ὅ ὠὈ 

ὈὊ ὈὊ+ὝὅὉ  + Ἰ ὠὈ 

Ἳ Ἳ Ἳ  + ὝὅὉ  + ὅ ὠὈ 

Ἳ  Ἳ + ὝὅὉ  + Ἰ ὠὈ 

Ἳ   + ὝὅὉ  + ὅ ὠὈ 

 + ὝὅὉ  + Ἰ ὠὈ 

ὂ  ὃὖὠὌ ὑὕὖὠἽὉὖ  ὂὊ ὅ ὀ ὑ ὑ Ἳ  ἱὊ ὀὕὑ  ὃὖὠὌ ὑὕὖὠἽὉὖ  

ὂὊ ὅ ὀὑὕ  ὝὑὍὖ ὠὀ  Ὕὅ ὂ  ὃὈ  Ὗὃὕ ἻὈὕ . ἱὊ ὀὕὑ  ὑὕὖὠἽὉὖ  

Ἰ Ὕὑὕ  ὝἽὕ  ὅ ὂὖ  ἳ ὅὄὖὉ  ὅ  ἻὍὕ . ἵ ἻὕὀὕἻ +ὝὅὉ  

ἵ ὅ  Ἧ ὂ ὝἽὕ  Ἰ  ὝὅὉ  ἵ ὅὠὂ  +Ἰ ὠὈ ἵ ὅ  Ἰ ὠὈ ἵ  ἵ ὅὠὂ  

+ὅ ὠὈ ἵ ὅ  ὅ ὠὈ ἵ  ἵ ὅὠὂ  Ὃὖ ὅὖ .  

ἳ ὅὄὖὉ  ὅ ὅὕ  (Morphological Parser) ἳ ὑὕ ὑὂ  ὅὖ ὑ ὑὄ Ὗὂὠὑ. 

 1. ἯἻὊὕὂὖ (Lexicon): ὅ ὂὖἻ  Ὀ  Ἰ Ἳ  ἱὑ Ὃὖ  Ἧ ὅὠὀ  ὝἽ ὂὖἻ ὀ  Ὁ 

(Ἧὂὕὑ  ὅ ὂὖ ὝὅὉὊὕ ὑὖὠὄὉὕ Ὗὅὕ Ὃ ὝἽ ὂὖἻ ) Ἧὀ ἻὖὉ ὅ Ὁ   

2. ἳ ὅ  ἯὠὈ Ὕὅὕ: Ἰ  ὝἽὕ Ὅ ἵ ὂ ὑὠἻὠὉ  Ἵὕ ὂ ἳ ὅ Ἳ  ὅὖὋ 

ὑ ἻὠὍ  Ὕὂὕὀ;  ὑ  ἵ ὅὠὂ ὑὖὍ Ἳὖ Ὃ . ἳ ὅ  ὑ ὠἻ ὠὋὉὖ  Ὀὕὂὖὕὖ 

ἵ Ἳὕ ὀὕἻ ὂὈὖὐὖ  ὅ ὠὈ ἳ  ὅ ὂὖὠὉ  Ὕὂὕὀ  ὑ . ὅ ὂὖ  ὄ  ὑὊὕ  

Ὗὅὕ Ὃ ὝἽ ὂὖἻὠὍ  ὋὌὕ . 

 ὈὊ  + Ἳ  +ἷ  

 Ἳ  - ὈὊ  - ἷ  

 ἷ  Ἳ  - ὈὊ   

 Ἳ  - ἷ  ὈὊ   

 ὈὊ  - ἷ  Ἳ   

3. Ἵ ὂὖὑὖὂὖἻ /ἳ ὅἸ ὉὄὖὉ  ὑὖὂὖἻ  Ἧ Ὄ  ἵ ὂὌ  ὑὖὂὖἻ  (Morphophonemic Rules 

Ἧ Ὄ  Orthographic Rules) ὂὈὖὐὖ  Ἵ ὂὖ ὑὖὂὖἻ  ἽὕὂὕὊὁὈὕ  ἱ  ἳ ὅ Ἳ  
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ἱὠὁὠἻὉὖ  ἶ ὅ  Ὀὕ Ὃ ἻὠὍ Ὀὕὂὖὕὖ ὅ ὂὂ  ὅὉ ὅ Ἳὖ Ὃὄ. ἰ ἻὖὌ  Ὗὅὕ Ὃ 

ὝὈὕὐὖἻὍὖ  ἵ ὀ  (Spellers) ὑὖὂὖἻ  ἽὕὂὕὊὁὈὕ  ἱ  ἳ ὅ Ἳ  ἱὠὁὠἻὉὖ  

ἶ ὅ  Ὀὕ Ὃ ἻὠὍ Ὀὕὂὖὕὖ ὅ .  

ὈὊ  + ὅ ὠὈ > ὈὊ Ἳ   

ὈὊ  + ἷ > ὈὊ ὠὂ  

city + s > cities 

box + s > boxes 

ἳ ὅ  ἯὠὈ Ὕὅὕ  ὅ ὋὖὉ ἯὋὖὠὑ Ὀὕὂὖὕὖ ὅ ὂ ἵ ὑὕ  ὃὖὠὌ  

ὂὕὄὖὉ ἻὖὠὉ  ὅὉὅ ὑ  ἳ ὅ ἻὠὍ  Ὕὂὕὖ ὝἻὕ Ὅ  ὠὁ  Ἵὖ Ἳ ἻὠὍ 

ἯἻὊὕὂὖὉὖ  ἵ ὑὕ  ἵὍὖὠὈὉὕἻ ἳ ὅ ὂ  ὝἽ ὑ  ἵ ὅ  Ἧ  ἵὂὖ  ὝἻὕ Ὅ 

Ὗὑ Ὁ ὅὖὊ ἽὠὄἻ  ἰ . ἱὂ  ὃὕ  ὃὖὠὌ Ὀὕ ὋὖἻ  (Finite State Transducers) 

ἯἻὊὕὂὖὉὖ  ἳ ὅὄὖὉ  ὅ  ἻὠὍ Ὀὕὂὖὕὖ ὅ ὂ ἯὋὖ Ἳ ὅ ὂ Ὗὑ  ὑ . 

ἱ ὂὖὉὖ  ἵ ὑὕ  ἵ ὂὌ  ὑὖὂὖἻὠὍ Ἧ Ὄ  ἳ Ὕὅὕ ὉὄὖὉ  ὑὖὂὖἻὠὍ Ὀὕὂὖὕὖ ὅ ὂ 

ὃὖὠὌ ὈὕὋὖἻὠὍ ὅὉ ὅ ὂὌὕ  ἵ ὅὠὂ  ὂὊ Ὗὑ .  

4. 5.2 ἯἻὊὕὂὖ  ἳ ὅ  ἯὠὈ Ὕὅὕ ὅ  (Lexicon and Morphotactics)  

ἯἻὊὕὂὖ ὝἽὕ ἻὠὍ ὠὑ ὅὂ Ἳὕὄ Ἰ  ἻὍ ἽὖὉ  ἵὍὖὉ ἯἻὊὕὂὖ ὝὈὕὐὖὉὖ  ἵ Ὄὕ 

ὝἽὕ ἻὠὍ  ἱὉ ὝὅὉ ἻὠὍ  ὝἻὕ . Ἰ  ὝὈὕὐὖὉὖ  ἳ Ὅ ἵ Ὄὕ  

ὝἽὕ ἻὠὍ  ὅ Ὁ ὑ  ὑἽὂὖὉὕὄὂὕἻὟὑὕ ἱὉὌὕὈὟὌὕ ἱ ὅὂὕ  Ἳὁὖὄὖ ἯἻὊὕὂὖ 

ἽὕὂὕὊὁὈὕἻ ὝὈὕὐὖὉὖ  Ἰ Ὕὑὕ  ὅ ὂὖὠὉ  ἸἻὠὍ  Ἧὠὑ ἵ ὑὕ  ἱὠὁ  

ἵ Ὃ ὝἽ ὂὖὠὉ  ὂ Ἳὖ Ὃ ἳ ὅ  ἯὠὈ Ὕὅὕ Ἳὖ  ἳ ὅ ὂ ὀ  ὅ Ὁ  

Ἳ ὀὠὈ  ὝἽ  ὂ. ἳ ὅ  ἯὠὈ Ὕὅὕ ὠἻ ὅὌ ὑὠἻἻὍὖ  Ὀὕὂὖὕὖ ὅ ὂὌὕ . 

ὈὖἻ  Ὕὅὕ ὑὕὄ Ἰ  Ὀὕὂὖὕὖ ὃὖὠὌ  ὂὕὄὖὉ ἻὖὉὕ . ὅὖ  ὑ ὑ  ὂὈὖ  ὅ ὠὈ 

ὂὖὕὖὅὖ  ὃὖὠὌ ὈὕὂὖὕὖὉὕ .  

 

    ὝὅὉ  (Ἳὕ)           Ἳ  (ὅ ὠὈ ἳ  

 

q0   q1 

 

q2 

ὅὖ ὑ ὑ  ὂὈὖ  ὑὖὠὄ ὂὖὕὖὅὖ   ὃὖὠὌ ὈὕὂὖὕὖὉὕ   

ὝἽ -

ὑ  

ὑὖὠὄἻ

 

ὅ -

ὑ  

ὑὖὠὄἻ

 

ὃὀ-

ὑ  

ὑὖὠὄἻ

 

ὝἽ -ὑ  

ὑὖὠὄἻὍὖ

 

ἱὋ ὂἻὕὌ 

Ἰ  

ὅ -ὑ  

ὑὖὠὄἻὍὖ

 

ἱὋ ὂἻὕὌ 

Ἰ  

ὃὀ-ὑ  

ὑὖὠὄἻὍὖ

 

ἱὋ ὂἻὕὌ 

Ἰ  

ὅὀ ὠἻ 

ἰ ὅὕ

 Ἰ  

ὝἽ   ὅ   ὈὋ    ἰ  
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Ὕὅ   

 

ὅὖ   

 

 ὃὀ  

ἯὍ 

 

       

                                           

 

 

q0 q4 q0 

q1 

q5 

q2 
q3 

ὝἽ  
 

ὃὀ  

ἰ  ὅ   

ὃὖὠὌ  ὂὕὄὖὉ ἻὖὠὉ ὅὉ ὅ ὂὖ ἳ ὅὄὖὉ  ὝὂὕὖὝἻὕ ὑὂὖ  Ἵὖ ἻὠὌ 

ὂὗ ἻὌὕ. Ἧὂὕὑ ἳ Ὅὗ  ὝἽ Ἳὖ Ὃ ἵ  ἽὕὖὉὕὄ ὂὈὖ  ὝἽὕ Ὄὕ ἱ ὠὌὉὕ ἵ  

ἳ ὂὖὝἽ  ὝἻὕ ὍὌὕ .  

4.5.3 ὃὖὠὌ ὈὕὋὖἻὍὖ  ἳὂὑὖὉὕ  ἳ ὅὄὖὉ  ὅ ὅὕ  

            ὝἻὕ ὝἻὄὖὈὖ (Koskenniemi) ἵ  ὝἽὕ ὄ ἱ ὃὖὠὌ ἳ ὅὄὖὉ  (Two Level 

Morphological) ἳ ὅὄὖὉ  ὅ ὅὕ ὠὑ ὝἽ ὉὌὕ . ἱ ὃὖὠὌ ἳ ὅὄὖὉ  Ἰ  ὝἽὕ ὠὌ 

ἳ ὑὕ Ἳὖ Ὃ ἳ ὅ ἻὍὖ  ἵὍὖὉ ἱὠὁ ὠὅ ἳ ὅ ὂ  ὝἽ  ὝἽὕἽὕ 

ὃὖὠὌ  (Lexical Level) (ἯἻ ἯὠὈ ) ἱ ὂὖ  ὝἽὕ ὑ ὑὖ  ἳ ὠὈὉὕὄ ἵ  

ὀὠὌ ἳ ὅ ὂ  ὝἽ  Ὃ ἯὠὈ ἱὠὀὟὉ ἳ Ὅ Ὕὅὕ ὂ ὠὂ 

ἳ ὅ ὂ  ὝἽ Ἳὖ Ὃ . ἵ  ὟἻὕ ὠὑἻὍὕ  ἰὄ ὈὊ Ἳ Ὗὅὕ Ὃ Ὃ ἯὠὈ  

ὃὖὠὌὠὉ ὈὊ  + ὝὅὉ  + ὅ ὠὈ ἵ Ὃ ἳ ὅ  ὅ ἻὍὕ ἰὄ Ὕὂὕὀ ἽὖὉὕἻ 

ὝἽὕ Ἵὕ  ὃὖὠὌὠὉ (ἯἻ ἯὠὈ ὠὅ) ἯὋὖὑ  ἳ ὅὄὖὉ  ὅὅὕ ὑὕ.   

 

 

 

 

ὝἽὕ ὃὖὠὌ  ὑ   N PL  

 

ὋὃὖὠὌ   ὑ   Ἳ   

 

 ὝἽὕ ὠὈ Ὀ  Ὃ ὃὕὀὕ ἻὍὖ  ἵ Ἳὕ  ἱ ὑὕ  ἱ ὃὖὠὌ Ἳ ἻὖὠὀὟὉ 
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ἳ ὅ ὂ ὠὂ  ὝἽὉ ὅ ὂ ὃὕ  ὅὉ ὅ  ὂὕὄὖὉ Ἳὖ ὃὖὠὌ Ὀὕ ὋὖὉὕ  (FST) 

Ὀὕ ὋὖἻ  Ἱ  Ὀ Ὃὖ Ἳ Ὀ ὝὋὕ  Ὀ Ὃὖ Ἳ  ἱὠὀὟὉ 

ἳ ὅ ὂ  ὝἽ Ἳὖ Ὃ . ὃὖὠὌ Ὀὕ Ὃὖ ἱὠὂ ὃὖὠὌ  ὂὕὄὖὉ Ἳὖ ὑὐὖὉὕἻ  

ὝἽ Ἳὖ Ὃ . ἱ ὑὕ  ὃὕ  Ἰ  ὃὖὠὌ Ὀὕ ὋὖὠὉ ὟἻὕ ὠὑἻὍὖ  ἱὠὁἻὠὍ 

ὝὂὕὖὝἻὕ Ἳὖ Ὃ Ἧ Ὄ  ἳ ὑὕ Ἳὖ Ὃ ἱ  ὃὕὀὕ ὃὖὠὌ ὂὕὄὖὉ ἻὖὠὉ  

ἻὕὁὌὕ. ἱ ὑὕ  ὃὖὠὌ Ὀὕ Ὃὖ  ὃὖὠὌ ὂὕὄὖὉ ἻὖὠὉ ὑὖὀ ὂ  

Ὕὅὕ ὠὈ  ὝἽὉὕ ὅὕ  ἱ Ἳὖ Ὃ . ὃὖὠὌ ὂὕὄὖὉ Ἳὖ Ἰ  ὠὋὉὕὄ ὝὈὕὐὖὠὉ 

ὟἻὕ ὠὑἻὍὖ  Ἰ  ὈὈὕἻ ὑὖὑὊὠὁ ὝἽ Ἳὖ Ὃ . ἰὄὕ  ὃὖὠὌ Ὀὕ Ὃὖ Ἰ  

ὠὋὉὕὄ ὝὈὕὐὖὠὉ ὟἻὕ ὠὑἻὍὖ  ὈἻ  ἱὠὀὟὉ ἳ Ὅ ἳὋὑὕἻ ὑὖὑὊὠὁ 

ὝἽ Ἳὖ Ὃ . ἱ  ὃὖὠὌ ὈὕὋὖὠὉ Ἰ  ὟἻὕ ὠὑὠὉ ἳ ὑὕ  Ἰ  ὝὅὕὋὖὉὕἻ  

Ἳὕ Ἳὖ Ὃ . Ἰ  ἳ Ὅὗ ὀὕ ὝὑὍὖ ὀὕ  Ἰ Ὕὑὕ  ὑὖ  

ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ὃὖὠὌ ὝὅὕὋὖ ὃὖὠὌ Ὀὕ ὋὖὉὕ . Ἰ  Ὕὂὕὀ ὠὅ 

ὃὖὠὌὈὕ ὋὖὉὕἻ ἳ ὅ ὂ  ὝἽὉὌὕ . 

 

                a:b                        a:b                                                         

                                             
q0 q1

11 

q2 q3 

b:c a:b 

ἱὠὁἻὍὖ  Ἰ  ὃὖὠὌ Ἧ Ὄ  ἵ ἽὃὖὠὌ  Ὀ  Ἰ  ἳὋὑὕ .  

R = (1,1), (2,4), (3,9), (4,16), (5,25) 

S    = (a, A), (b, B), (c, C), (d, D), (e, E). 

U = (ὟἻ ὑὖ i, ὅὂὖ  i)  

V = (ὊὕὈ   Ὗὅὕ ὝἻὕἻὖὋὕ  Raman is going home)  

W = (a,b), (aaa,bbb), (aaaa,bbbb)..... 

 Ἰ  ἳὋὠὑ ὅὕ ὠὑ Ἧ ὀὑὠὁὉὕἻ (look up table) (ἳὍὗ, ὝὑὍὖ ) ἳ ὅ ὂ 

ὝἽ ὉὌὕ . Ἧ ὂ Ἧ ὀὑὠὁ ἵ ὠὌὉ Ὃ ἯὍ  Ὕὅὕὖὂὕ  ἱ ἻὌὕ; ὅὖ ὂὊ ὅ Ὅ  

Ὀὕ ὋὖἻὍὖ  ὃὕ Ὀὀ  ὑὐὖἻὍὖ  ἻὈὕ .  

1. ἯὋὖὑὕὄὕἻ ὃὖὠὌὈὕ Ὃὖ (FST as recognizers) 

ὟἻὕ ὠὑἻὍὖ  ὟἾὕὠὉ/ἱὠὁὠὉ ἳ ὍὗὀὕἻ  ὝὑὍὖ ὀὕἻ  

ἵ ὝἻὕ  ὟἻὕ ὠὑ ἱὠὁὝὈὕὐὖὉὖ  ὟἻὕ ὠὑ ἱὠὁὉὕἻ ἱ ὂὕ 

ἶ ὝἻὕ Ὅ ἱ Ὄὕὑὖ ὀὕ  ὑὖ ὑὖὀ  ὝἽ  Ὀὕ Ὃὖ ὃὖὠὌὈὕὋὖ 

ἯὋὖὑὕὄὕ .  

2. ἳ ὑὕ ἻὖὉὕἻ ὃὖὠὌὈὕ Ὃὖ (FST as generator) 
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 ὝὈὕὐὖὉὖ  ὟἻὕ ὠὑἻὍὖ  ἱὠὁἻὠὍ ὝὑὍὖ  ὝἽ ἻὖὋ ὝὅὕὋὖ ὃὖὠὌ Ὀὕ Ὃὖ 

ἳ ὑὕ ἻὖὉὕ  ἱ ὑὕ  ὝὑὍὖ  ἰ  Ἧ Ὄ  ἱ ὠὌ ἵ ὅὕὂ  Ὀ  ὝὑὍὖ  

ὟἻὕ ὠὑἻὍὖ  ἱὠὁὉὕ .  

3. ὝὈὕὐὖὝὅὉὅὖὉὕἻ ὃὖὠὌ Ὀὕ Ὃὖ ( FST as translator) 

 Ἰ  ὟἻὕ ὠὑὠὉ  ὅ  Ὀ ὝὋὕ  ὟἻὕ ὠὑὠὉ ὝὑὍὖ  ὝἽ ἻὖὋ ὝὅὕὋὖ 

ὃὖὠὌὈὕ Ὃὖ ὝὈὕὐὖὝὅὉ ὅὖὉὕ .  

4. ἳὋ ὅ ὂὖὉὕἻ ὃὖὠὌὈὕ Ὃὖ (FST as realtor) 

 Ὀ Ἳ  ἱὠὀὟὉ ἳὋ ἻὠὍ  Ἳὁὖ ἻὖὋ ὝὅὕὋὖ ὃὖὠὌὈὕ Ὃὖ 

ἳὋ ὅ ὂὖὉὕ . ἵ  ὃὖὠὌ ὂὕὄὖὉ ἻὖἻ  ὠὋὉὕὄ ὝὈὕὐὖἻ ὀ  ἽὈ ἳ ὑ  

ὝἻὕ ἻὖὋὟὂὕ Ἧ  ὃὖὠὌὈὕ ὋὖἻ  ὠὋὉὕὄ ἳὋ Ἳ ὀ  ἽὈἳ ὑ  

ὝἻὕ . ὟἻὕ ὠὑἻὍὖ  Ὀ ἻὍὕἻ ἱ ἻὖὋ ὠὋὉὕὄ ὝὈὕὐὖἻὍὖ  

ἱὉ ὠἻὉὖ  ὃὗ; ἽὖὉὕὄ ὟἻὕ ὠὑἻὍὖ  ἱὠὁἻὍὖ  Ὀ Ἳ  ὠὋὉὕὄ ἳὋ ἻὍὕ . 

ἵ.Ἳὕ ἰ ἻὖὌ ὅ ὠὈ  ὂὖὕὖ  ἯἻὊὕὂὖὉὖ  ἻὌὠὑ ὃὖὠὌὉὖ  ἯὠὈ .  

reg  noun irreg  pl  noun irreg sg -noun 

fox g o:e o:e s e goose 

cat sheep sheep 

dog m o:i u:e s:c e mouse 

 

 

 

 

 

 

 

 

 

q0 

q0 

q0 

q0 q0 

q0 

q0 

q0 

Reg-noun-stem 

Reg-noun-stem 

+N : e 

+N : e 

+N : e 
+ sg :#    

+ PL: ̂ S#    

 

+ pl : #    

Reg-noun-stem 
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ἰ ἻὖὌ ὝὅὉ ὂὖὕὖὅὖ  Ὀὕ Ὃὖ q1, q2 ἵ ὅὄ ἶ ὝἻὕ  ὃὖὠὌἻ  ἰὠἻὉὕ, 

ἽὗὊὕὄ/ ὠὋὉὕὄ ὝὅὉ Ἳ  ὅ ὠὈ  ὅὖ Ὕὄὕ  ὝὅὋὟὑὕ ὝὅὋὕὈὟὌὕ ἱ ἻὌὕ . ^ 

ἵ ὅ  ἳ ὅ  - ἵ ὠὌ  Ὃὖ : # ἵ ὅ  ὝἽὕ   ἵ ὠὌ  Ὃὖ    

 

 

 

F O X +N +PL 

f o x ^ s # ἱὠὀ ὅ ὀὃὖὠὌ 

ὝἽὕ ὃὖὠὌ 

4.5.4 ἵ ὂὌ ὑὖὂὖἻ   ὃὖὠὌ Ὀὕ ὋὖἻ 

  ἰ ἻὖὌ ὂὖ  ἳ ὅ  ἵ ὠὌὉὖ  ἵ  ὀ  Ὀὕ Ὃ Ἳ  Ὗὂὠὑ. Ἧὂ ἻὕἻ 

ὃὕ  ἵ  ὀ  ὑὖὂὖἻ  Ἧ Ὄ  ἵ ὂὌ  ὑὖὂὖἻὠὍ ἯὋὖ Ἳ  ὝἽ Ὁ Ὗὑ ὑ . 

ὃὕ  ἵ  ὀ  Ὀὕ Ὃ ἻὠὍ ἵὍὖὉ ἳ ὅ ἻὍὖ  ἱὠὁ ὅὖ ἳ Ὅὗ ὀὕἻ  

ὝἻὕ Ἵ  Ὀὕ ὅ ὀ ἳ ὅ ἻὍὖ  ἱὠὁ ὅὖ  ὝὑὍὖ ὀὕἻ  ἵ ὝἻὕ ὍὌὕ . 

ὅὖ ὑ ὑ   ὃὖὠὌἻὠὍ  Ἳὕ Ἳὖ Ὃ : ὝἽὕ  ὃὖὠὌ, ἱὠὀὃὖὠὌ, ὋὃὖὠὌ. 

 

 

      

  

  

  

 

  

f o x +N +pl 

f o x ^ s # 

f o x e s # 

ὝἽὕ ὃὖὠὌ 

ἱὠὀ ὅ ὀὃὖὠὌ 

Ὃ ὃὖὠὌ 

4.5.5 . ὃὖὠὌ Ὀὕ ὋὖὉὖ  ἯἻὊὕὂὖὠὉ  ὑὖὂὖἻὠὍ  ὟἽ ὂ  (Combining FST Lexicon 

and rules) 
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 ὃὕ  ὅ Ὃὖ Ἳ  ἳ ὑὕ Ἳ  ἯἻὊὕὂὖὠὉ  ὑὖὂὖ Ὀὕ ὋὖἻὠὍ  ἱὠὁ Ἳ 

ὂὉὕὊὕἻὖὑὖ Ὗὀὕ . ὅὖ ὑ  ὅὀ  ὅ  Ὃὖ ἻὟὑὕ ἳ ὑὕ ἻὟὑὕ ὅὉ ὅ  ἱ ὃὖὠὌ 

ἳ ὅ  Ἰ ὠὋὉὖ  ἯὠὈὠὑ  Ἳὕ Ἳὖ Ὃ .  

 

 

 

    

  

 

                                                              

 

f o x +N +PL 

f o x ^ s 

f o x e s 

ἯἻὊὕὂὖ- ὃὖὠὌὈὕ Ὃὖ 

ὝἽὕ ὃὖὠὌ 

ἱὠὀ ὅ ὀὃὖὠὌ 

Ὃ ὃὖὠὌ 

   ἵ ὂὌ ὑὖὂὖἻ 

              

ὃὖὠὌὈὕ Ὃὖ 1 ὃὖὠὌὈὕ Ὃὖ n 

 

ἯἻὊὕὂὖ Ὀὕ Ὃὖ Ἧὂ  ὅ ὂὖἻ  Ὀ  ἳ ὅ  ὅ Ἳ  ἱὑ ὠὋ  ὝἻὕ  ὝἽὕ  

ὃὖὠὌ  ἳ ὅ ἻὠὍ ἱὠὁὑὠὂ ἳ ὅ ὂ  ὝἽ  ἱὠὀὃὖὠὌ  ἱὠὀὟὉ 

Ὕὅὕ ὂ  ὝἽ Ἳὖ Ὃ . Ἰ Ὕὑὕ  ὂὄὖ ἵ  ὀ  ὑὖὂὖ Ἳ ὅὕ ὠὀ  

ἳ ὅ ὂ  ὝἽ Ἳὖ Ὃ Ἰ  ὀ  Ὀὕ ὋὖἻ  ἱὠὀὃὖὠὌ  ὋὃὖὠὌ  ἱὠὀὟὉ 

Ὕὅὕ ὂ  ὝἽ Ἳὖ Ὃ .  

4.5.6. ὅὖἽὖἻὖὟὈὕ (Pckimmo) 

ὝἻὕὝἽὕὝἻ ὄὖὈὖὉὖ (Kosekenniemi) ἱ ὃὖὠὌ ἳ ὅὄὖὉ  ὅὊὑὌὕἻ; 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ Ὃὖ ὅὕἻ ἷὟὊὕ ὅὖὉ ὝὈὕὐὖἻὍὖ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ Ἰ. 

ὅὖἽὖἻὖὟὈὕ ἳ ὅὄὖὉ  ἰ ὑὖὉὕἻ ἱὊ  ὝἽὉ ἻὠὍ  ὝἽ Ὁ ἱὉ . 

 1. Ὕὂὕὖ ὝἻὕ ὂ  (recognition) 

  2. ἳ ὑὕ ὂ  (generation) 

ὅὖἽὖἻὖὟὈὕὑὖ  ἳ ὑὕ  ὅ ὂὖ Ὗὑὕὖ ὝἽὕ ὑ ὠὑ ἳ ὍὗὀὕἻ ἶ . Ὕὂὕὖὑὕ /ἳὁὕὖ 

Ὃ ἯὠὈ ὠὅ ἳ ὍὗὀὕἻ ἶ  ὑὖὂὖἻὠὍ ὅὉ ὅ: ἯἻὊὂὖὠὉ  ὅὕ  

Ὕὂὕὀ Ὅ ὝἽὕ ὑ ὠὑ  Ὕὅὕ  ὟἻὕ ὠὑ  ὂ . ἱὠὂ  ὅὉ ὅ ὑὂὖ ἳ Ὅ 
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ἵὍὖὠὈ  ἱ ὈὕὂὖὕὖὉὖ  Ἵὖ Ἳὄ  Ἧ ὅὠὀὉὖὌὕὄ ἻὖὉ ὑ  ἵ ὄὝὑ Ὃὕ  ἸὟὊ 

Ὀ ὑὖὂὖἻὠὍ ὝὂὕὖὝἻὕ  ὝἽὉ ὅὕ  ἳ ὑὕ  ὝἽὉ ὅὕ 

ὅὉ ὅ ὂὌὕ. ὑὖὂὖἻὠὍ ἱ ὂὖὠἽἻὍὖ  ὅὉ ὅ ὂὌὕ . ἽὖὌ Ἰ Ὁ  ὑὖὂὖἻὟὍὕ 

ἳ ὅ  ὑὖὂὖἻὟὍὕ ἵ ὂὌ  ὑὖὂὖἻὟὍὕ Ὃ ἯὠὈ ὅὖ, ἯἻ ἯὠὈ ὠὅ  ὂ  

Ὀὕ ὋὈὕἻ  ὝἻὕ Ὅ ὅ ὀὕ  Ἧὑ ὠὋ  ὂὖ ὅὖ  ὝἽὉ ὅὕ ἻὕἻ ( ὃἵὃἽὍὃ 

pἽ ἳὃὍὍ) Ὀὗ  ἵ ὂ ὟὂὠὑὉὖ ὠὌ. ὂὖ ὠἻὉὖ  Ἧ  Ὃ ἯὠὈ ὅὖ  

ἯἻἯὠὈ ὠὅ ἰ ἻὖὋ . ἱὠὂ  ὅὖ ὑ  ὅὀ ὂὖ  Ἳὕ ὀὌὕ .  

 

 

 

  

                                                                                             

                                                                                                           

 

Ὕὂὕὖὑὕ  

ἳ ὑὕ Ἳὖ 

ὝἽ ὟὋ 

Ὃὑ  

ὝἽ+ +ἶ  

 

ἯἻ ἯὠὈ /ὝἽὕ ὑ  

ὝἽ+ +ἶ  

 

ὝἽ ὟὋ 

ὑὖὂὖἻ ἯἻὊὕὂὖ 

ἱ ὈὕὂὖὕὖὉὖ  ὅὉ ὅ ὂ ὅ  ἱ ὃὖὠὌἻ  ἵ Ὄὕ  ὝὈὕὐὖὉὖὉ  ὑὖὑὊὠὁἻὍὕ . ἱ ὂ 

ὑὖὑὊὠὁἻ  Ὀὕ ὝὋὕ Ὁ  ὅὖὋ ἽὖἻ (allophonic alternations) ἳ ὅ Ἰ Ὁ  ὅὖὋ ἽὖἻ  

(morphophonemic alternations)Ἧ Ὄ  ἵ ὂὌ  Ὗὑ ὅὕ Ἳ (orthographic variations) 

ἱὑ ὠὋ ὠἻὉὕὍ ἱὉ . ὅὖἽὖἻὖὟὈὕ ἱ ὃὖὠὌ ὝὈὕὐὖὉὖὉ  ὑὖὑὊὠὁἻὠὍ ὃὖὠὌ 

Ἧ ὀὑὠὁἻὍὕἻ Ὀὕ . ὑὖὕὖὑὕἻ Ὃ  ὂὕ  ὑὖὂὖὟἻὕ ὅὖ  ὑὖὂὖἻ  ὃὖὠὌ 

Ὀὕ ὋὖἻὍὕἻ (FST) ἳ ὅ ὂ  ὝἽ Ὁ ὅ ἳ ὅ  ἯὠὈ Ὕὅὕ  Ἳ ὅὕ  

(Morphotatic Constraints) ἯἻὊὕὂὖ  ὟἻὕ ὅὖ  ὋὃὖὠὌ  ὂὕὄὖὉ ἻὖὉὕἻ (FST) Ὃ ὅ . 

ἯἻὊὕὂὖ  ὅ ὂὖ (Lexical Component) 

  ὅὖἽὖἻὖὟὈὕὑὖ  ἯἻὊὕὂὖ  ὅὂὖ ὝὂὕὖὝἻὕ  ὝἽὉ ὅὕ  Ὗὅὕ  Ὀ ὂὕ  

Ὗὃὕ Ἳ ὅ; ἳ ὑὕ  ὝἽὉ ὅὕ  Ὗὃὕ Ἳ ὅὀὈὕ ὀὕ . ἯἻὊὕὂὖ Ἰ  ὝἽὕ  

ἳ ὅ ὂ ὠὂ  Ἳὕ  Ἧὂ  ἳ ὅ  ἯὠὈ Ὕὅὕ  Ἳ ὅὕ ὠὀ Ὃὖ ὅὖ . 

Ἰ Ὕὑὕ  ὝἽὕ  Ὕὅὕ  ὂ  ὅὖἽὖἻὖὟὈὕὑὖ  Ἰ Ὕὑὕ  ἯἻὊὕὂὖ  ὠὁ 

ἯἻὊὕὂὖἻὍὕἻ  ὅ Ἳ ὅ . Ἰ Ὕὑὕ  ὠὁ ἯἻὊὕὂὖ  ἳ ὅ  

ἯὠὈ Ὕὅὕ Ἳὖ  ἸὟὊ Ὀὕὂὖὕὖ ὝἽὉὌὕ ἻὖὋ Ἰ  ὑ ὠὅ  Ἵὕ; ὂ ὝἽὕ ἻὠὍ 

ἳ ὅ ὂ  ὝἽ . Ἰ Ὕὑὕ  ὝἽὕ ὅὂὖ  (lexical entry) Ἰ  ὝἽὕ ὠὌ  Ἧὂ  
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ὝὂὕὀἽὖ ὑ ὠὅ  Ἧὂ  Ὕὅὕ ὠὍ  ὝἻὕ . Ὕὂὕὀ Ἵὖ ὑ  Ἧὠὂ  

Ὕὂὕὀ  ὑ  Ὗὑ ὅ ὀ ἳ ὅ ἻὠὍ  ἱὌ Ἳὁ  ὂ ὠὈὉὖ  ἳ ὅ  

ἯὠὈ Ὕὅὕ  ὑὖὂὖἻ  ἵ  Ὃ ὅὀ Ὗὑ  ἵ ὅὠὂ  Ἳὕ . Ἰ  ὝἽὕ ὠὌ  

Ὕὂὕὀ  ὑ  ὠὁ ἯἻὊὕὂὖ  ὠὑ ὑὖὑὕὖ ὅὖὋ ἽὖὉὖ  ὅ Ὁ  ἱ . 

ἵ Ἳὕ ὀὕἻ, Ἳὕ ἵ Ὃ ὝἽὕ ὠὌ ἵ  ὝἻὕ Ὗὑὕ  Ἧ  ἷ ἵ Ὃ ἱὊ ὀὕ  

Ὗὑ ὠὈ ἳ ὠὅ  ἳ  ἵ Ὃ ὃὕ Ἳὕ  Ὗὑ ὠὈ ἳ ὠὅ  ἱ  ἵ Ὃ ἱὀ 

Ὗὑ ὠὈ ἳ ὠὅ  ἱ  ἵ Ὃ ὃὗ Ἳ  Ὗὑ ὠὈ ἳ ὠὅ  Ἳ  ἵ Ὃ ὅ ὠὈ 

ἳ ὠὅ  ἰ ἵ Ὃ ὑὖὄὕ ὅὖ Ὕὄὕ ὠὀ  ἶ . ὟἽ ὠὈ Ἳ  ἯὠὀὉὖ  Ἧ ἵ ὅ  

Ἧ ὂ ἵ ὅὂ  Ὀὕ  ἳ ὅὕ . 

4.6. Ἳ 

 ἱ ὑὖὉ Ἳὁὖὄὖ ἳ ὅὄὖὉ, ὂὈὖ ἳ ὅὄὖὉ, ἳ ὅὄὖὉ  ὃὖὠὌ 

ὈὕὋὖἻ ἵὄ  ὃ  ὂὠὌ ἻὍὖ ἯὠὈἻὖ Ὃ. ὂ  Ἳὁὖὄὖ ἳ ὅὄὖὉ 

ἯὋὖ Ἳ ὅ ὂ ὅ ἳ ὅὄὖὉὠὌ Ὀὕὂὖὕὖ ὅ ὂ ἽὖὌ ἳ ὅὄὖὉ ὈὕὂὖὕὖἻ 

ὑὖὍ Ἳ ὅ Ὅ . ἱὊ ὀὕὑὂὕἻ ὂὈὖ ἳ ὅὄὖὉ ἻὈὕἻ ὑὖὍ Ἳ ὅ Ὅ. 

Ὃὕὑ ὂὈὖ ἻὕἻ ἳ ὑὕ Ἳ ὅ ὀ ἽὖὌ ἻὖὉὈὕὄ ἳ ὅὄὖὉ ὅ ὅὕ ὑὖἻ 

ὅ Ὁ ὅ Ἧὑ ὠὋ ὅ Ὃὖ ἻὈὕὄ ὂἻὑ Ἳ ὂὊ ὅ Ὅὄ. ὃὕ ἻὕὑὂὕἻ 

ὃὖὠὌ Ὀὕ ὋὖἻ  ἯὋὖ Ἳ ὅ ὂ ὅ Ἧὑ ὠὋ ὅὉ ὅ ὂὖ ἳ ὅὄὖὉ ὅ ὅὕ  

ἳ ὑὕ Ἳ  ὝἽ  ὝἽὉὌὕ Ἳ ὑὖὍ Ἳ ὅ Ὅ. ἱ ὂὖὉὖ ἳ ὅὄὖὉ ἰ , 

ἳ ὑὕ Ἳ ἵ Ὃ ἱὊ ὠὀ  ὃὠὀ ὠὋὅ  ὅὖἽὖἻὖὝὈὕὑὖ ἯὠὈ  ὝἽὉ ὅὕ 

ὑὖὍ Ἳ ὅ Ὅ. 
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ἱὉ  5  

                            Ἳὁὖὄὖ ὝὂὕὀὕὖὉ 

5.1. ἯὋὖ Ἳ  

Ἳὁὖὄὖ ὝὂὕὀὕὖὉ (computational syntax) ἰ  ὑὕ ἻὖὉ ἻὠὍ  Ὕὂὕὀ ἻὍὕἻ  

ὝἽὕ ἻὍὕἻ  ὅ  Ἧὑ Ὃὖ  ὝὂὕὀὕὖὉ  Ὀ  ὝἽὕ ὑὠἻ ὅὕ  ὅ ἻὠὍ 

ἯὠὀὉὕὍ ὅ ὂὖ  ὂ  ὝἽὉ ὅὕὀὕ . ὑὕ ἻὖὉ Ἳ  ὂὊ ὅ ὠἻὉὖ  Ἧὑ ὠὋ 

ὝὂὕὀὕὖὉ  ἻὍὕἻ  ὅ ὅ  Ὀ  ὝὂὕὀὕὖὉ  Ἳ  ὂὊ ὅ  Ὗὅὕ  ὑὕ ἻὖὉ ἻὠὍ 

ἳ ὑὕ ὑ  ἵ Ὃ ἱ  ὝἽὉ ὅὕ Ἳ  ἱὂὖ  Ἧὀ .  

5.2. ἻὁὖὝὅὕὋὖ ὑὐὖ ὝὈὕὐὖ ἰ Ἳὕὄ ἱὌ Ἳὁ ὑ ὑὠὈ Ἳ   

Ἰ  Ὃὖ  Ὕὅὕ ὂὈὕὄ Ὕὅὕ ὠὍ  ὂ Ὀὕ  ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ 

ἳὋ ἻὠὍ ὅὖὕὖ Ὕὂ  ὅ ὠὂ  ὂ ὑ  ἱ ὂ ἱὌ Ἳὁ ὑ ὑὠὈὅὖ  ἻὖὉὈὕὄ 

ὝἽὉ ὅὕὀὕ . ὑὕ ἻὖὉ ἻὠὍ ὅ ὅὕ  ὝἽ ὑὂ  ὅὉὅ Ἳὖ Ὃ 

ὝἽὉ ὠὋὉὖ  ὂὄὖὉὕἻ Ἰ  Ὀ ὑὖὂὖἻὍὕ  ὃὕ  ὝὈὕὐὖὠὉ ὅ ὅὕ Ἳ  ὝἽ Ὁ 

ὑὖ ἻὖὟὋὕ . Ἧ ὈὕὂὖὕὖὉὕὄ Ὀ ὑὖὂὖἻ  ὠὋὉὕὄ ἱὌ Ἳὁ  ἵὄ ὅ . ὠὋὉὕὄ 

ἱὌ Ἳὁ  Ἰ  Ὀ ἱὌ Ἳὁ ὑὕ ἻὖὉ ἻὠὍ ὑὠὊὉ ἻὖὋ . Ἧ ὑὕ ἻὖὉ Ἳ  

ἯὠὈ ὠὅ  ὂἻὖ Ὃ . ὝὈὕὐὖὠὉ  Ὗὅ Ἳὖ Ὃὑ ἻὍὖ  ἱὌ Ἳὁ  Ὃὖ ὂ ἳ ὁ ὀ  

Ὕὅὕ Ἳὖ Ὃ ὑὕ ἻὖὉ ὂὖ  Ὕὅὕ ὠὍ ὑὠὊὉ Ἳὖ Ὃ ὠὋὉὕὄ ἱὌ Ἳὁ ὠὂ 

ἳ ὑὕ ἻὖὋ ὂὕ  ὃὈ  ὝἽὉ . Ὕὂὕὀ ἻἻὕὌ Ἳ ὀ ὂὖ  ὐ ὑὠὊὉὠὋ ἱ Ὄὕὂ 

ἱὌ Ἳὁ ὑ ὑὑὕὂ  ὅὉ ὅ ὂ ὅ ὀ . ὂ Ὗὅὕ  Ἳὅὕ  Ἧ ὅὠὀὉὖὌὕὄ 

ἱὌ Ἳὁ ὈὕὂὖὕὖἻ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. Ἧὠὑ ἻὗὟὐ ὅ Ὁ ὀ ὅ Ὅὄ:  

¶ ὝἽὉ ὅὕ  Ἰ Ἳὖὠὁ Ἳ ὅ ὀ ἱὌ Ἳὁ  (Functional Unification Grammar) 

¶ ὂὠὌ ἱὉ Ἳ  ὝὂὕὀὊὠὈ  ἱὌ Ἳὁ  (Head-driven phrase Structure Grmmar) 

     ὝἽὉ ὅὕ ἱὌ Ἳὁ  (Fuctional Grammar) 

¶ ὝἽὕ  ὝἽὉ ὅὕ  ἱὌ Ἳὁ  (Lexical Functional Grammar) 

¶ ὑὠἻ ὅὕ  Ἰ Ὃὖὠὁ Ἳ ὅ ὀ ἱὌ Ἳὁ  (Categorical Unification Grammar) 

¶  ἻὖὠὍ ὟἽ Ἳ ὅ  ἱὌ Ἳὁ  (Tree adjoining Grammar)  

¶ Ἵὕ  ἱὌ Ἳὁ  (Dependency grammar) 

ὠὋὉὕὄ ἱὌ Ἳὁ (Formal Grammar) 

 ὑὕ ἻὖὉ ἻὠὍ ὅ ὅὕ ὝἽ ὑὂ  ὅὉ ὅ Ἳὖ Ὃ ὝἽὉ ὠὋὉὖ  

ὂὄὖὉὕἻ Ἰ  Ὀ ὑὖὂὖἻὍὕ ὃὕ ὝὈὕὐὖὠὉ ὅ ὅὕ Ἳ ὝἽ Ὁ ὑὖ ἻὖὟὋὕ. 

Ἧ ὈὕὂὖὕὖὉὕὄ Ὀ ὑὖὂὖἻ ὠὋὉὕὄ ἱὌ Ἳὁ Ἰ  Ὀ ἱὌ Ἳὁ ὑὕ ἻὖὉ ἻὠὍ 

ὑὠὊὉ ἻὖὋ; Ἧ ὂ ὑὕ ἻὖὉ Ἳ  ἯὠὈ ὠὅ  ὂ Ἳὖ Ὃ . ὝὈὕὐὖὠὉ  

Ὗὅ Ἳὖ Ὃὑ ἻὍὖ  ἱὌ Ἳὁ  Ὃὖ ὂ ἳ ὁ ὀ  Ὕὅὕ Ἳὖ Ὃ ὑὕ ἻὖὉ ὂὖ  

Ὕὅὕ ὠὍ ὑὠὊὉ Ἳὖ Ὃ ὠὋὉὕὄ ἱὌ Ἳὁ ὠὂ ἳ ὑὕ ἻὖὋ ὂὕ  ὃὈ  ὝἽὉ . 
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5.2.1 ὐ  ὑὠὊὉὠὋ ἱ Ὄὕὂ ἱὌ Ἳὁ  (Context Free Grammar)  

 ὐ  ὑὠὊὉὠὋ ἱ Ὄὕὂ ἱὌ Ἳὁ  ὈὊ  ὝὈὕὐὖὉὖὉὌὊὕ  Ἧ ὠὈ ἳ  

ἱὌ Ἳὁ Ἳ  ἵ  ὑὐὖὉὠὈ  ὝὈὕὐὖ  ὂὖ ὀὈὖ ὅὑ ἻὍὕ  Ὗὅ  ἱὉ ὅὕὄ ὑ  

(Bgackes Normal Form) ἵ  ἽὖὌ Ἳὁὖὄὖ ὅὉ ὅὕ  Ὀ ὂὊ  ἯὠὈ Ὕὅὕ  

(Recursive Pattern)  ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ . ἱὠὑἻὠὍ  Ὕὅὕ ὑὕἻ  ὝὂὕὀὊὠὈ  

ἱὌ Ἳὁ  (Pharse Structare Grammar) ἵ ὅὂ  Ὃὖ ὅὖ ὀ ὑὠἻ ἵὄὌὕ; ἱὠὑὂὕ  

ἰ Ἳ ὠὋ ἱὌ Ἳὁ ὂὖ  (Generative Grammar) Ἧ ὅὠὀὉὕἻ ἯὠὈ ὂ . 

ἯὠὈ Ἳὕὄ  Ἧ ὠὋἻ: ὠὀ ὝὅὉ  ὅὖ ὄ  (Transition Network), 

ὂ ὠὀὉὕὄ ἯὠὈ  (flat structure) ἳὠὀὉὠὑ, ἻὖὠὍὉὠὈ  (hierarchical structure) 

ἳὠὀὉὠὑ. ὃ ὠὀὉ ἳ ὁ  ἳ ὅὠὈὠὑ ἵὂὖ ὅὕ Ἳὖ Ὃ . ἱὠὂ ὑὕ ἻὖὉ  

ἵ ὅ  ὅὖ ὄὌὕ  ὑὖ ἻὍὖ  Ὕὂὕὀ ἽὖὉὕἻ  Ὕὅὕ ὑὂὕἻ ὝἻὕ Ὅ ἱὉὌὕ . ὑὕ ἻὖὉ  

ἻὍὕ  Ἧ Ὄ  Ὕὂὕὀ ἻὍὕ  ἰὄ . Ὕὂὕὀ ἻὍὖ  ἯὠὈ, Ὕὅὕ  ἵ ὑὕ  

ὝὅὋ ὅ Ἳὖ Ὃ  ἵ  ὑὂὕ  ἱ ὑὠἻὉὖὌὕὄ ἯὠὈ ὅὕ Ἳ  ἻὖὉὈὕὄὂὕ . 

ὝὈὕὐὖ ἯὠὈ ὠὅ ὑὖὍ Ἳ ὅὌ ὑὠἻ ὅ ὀ ὑὖὂὖἻὍὖ  ὑ ὑὠὈ Ἳ  (formulations) 

ἱ Ἳὖ Ὃὄ. ἵ ὑὕ  ὝὈὕὐὖ ἯὠὈ ὠὅ ὃ ὋὕἻ ὑὖὍἻὌὕ  ἵ Ὃ Ἧ ὠὋὉὖ  

Ἧ ὅὠὀὉὖ  Ἧὑ Ὃὖ  ὑὖὍ Ἳ Ἳ Ὗὑ ὅ Ἳὖ Ὃὄ. ὂὠὌ Ὀ  Ἧὠὀ Ἧ ὠὋ 

(head and modifier approach), ἱὌ Ἳὁ ὂὖ  ὈὊ ὂ ὠὈὉὖὌὕὄ ὅὌ ἯὋὖ Ἳ Ἳ Ἳ  

ἯὠὈ ἻὠὍ Ἧ ὅὠὀ ἯὠὈ Ὕὅὕ Ἳὖ  ὃὗ Ἵὖ ὝἽ Ὁ ὅ ὀ Ἧὠὀ ὝἽ Ὁ ὅ ὀ 

ἯὠὈ ὅὕἻ ὑὖὑὊὠὁ ὝἽ Ἳὖ Ὃὄ. ἵ Ἳὕ ὀὕἻ, ὑὕ ἻὖὉ ὂὖ  ἯἻ ἯὠὈ  ὝὅὉ  

ὝὂὕὀὠὊ  Ὕὂὕὀ  ὑ  ὑὖὠὄ ἵ  ὝἻὕ ὍὌὕ . ὝὅὉ  ἯὠὀἻ, ὀὠὀἻ  

(ἯὠὀὝἻὕὍὖ ἯὠὀἻ ) ἵ ὅὄ ὝὅὉὠὊ Ἧὠὀ ὝἽ ὑὂὕἻ  ὑὖὠὄὉὠὀ Ὗὅὕ Ὃὠὑ 

ὑὖὠὄὠὉ Ἧὠὀ ὝἽ ὑὂὕἻ  Ἳ ὂὌὕ ; ἯὠὀἻὠὍ  ἯὠὀἻὍὕ  ὑὖὑὕὖ ἻὌὕ . 

Ἰ Ὕὑὕ  ὃὖὠὌὉὖ  ὂὄὖ ὝἽὕ ὌὕἻ Ἰ  ὂὠὌ ἱ . Ἧὂ  Ἰ ὟὋὕ Ἧὂ  ὟὈὟὌὕ 

ἯὠὀἻ  ὑὊὌὕ . ἵ Ἳὕ ὀὕἻ, ὕὖὉ ὟἻὕὠὀὉὖ Ἳ ὠὈὉὕἻ ὅὖὊἻὕἽὖ ἵ Ὃ 

ὑὕ ἻὖὉ ὠὂ  ὅὖ ὑ Ὀὕ  ἰὉὌὕ .  

 

ὅὖὊἻὕἽὖ 

 

 ὕὖὉ     ἳ             ἱ       Ἳ ὠὈὉὕἻ 

                                    

                                   ὟἻὕὠὀ 

Ὕὅὕ ὠὍ  ὝὂὕὀὕὖὉὠὌ  ἳ Ὅὀ ἻὖὉ ἻὕὊὁ ὂὕ  ὂὠὌ Ἧὠὀ Ἧ ὠὋ 

ὝὈὕὐὖὉὖὉ  ἻὖὉ ἱὀ  ὑἻὖ Ἳὖ Ὃ . Ἰ  Ὕὅὕ  (Ἵὕὂὄ ) ἵ ὅ  ἱ ἻὖὋ  ἵ 

 ὝὅὉὊὠὀ, ὝὅὉ  ὂὌὕὄ ὑὖὑὊὠὁὠὉ /ὑὖὍ Ἳ ὠὂ ὂ . ὑὖὠὄὠὉ 
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ὑὖὑὕὖ  ὑὖὠὄὉὠὀ ὠὋ, ἻὕὌ, ἱὀ  Ὀ  ὅὖὋ ὝἽ ὂὖἻὠὍ  ὂ. 

ἱ ὑὠἻὉὖὌὕὄ ὝἽὕ  ἯὠὈ ὅὖ  Ἳ  ἯὠὈ ὅὖ  ἱὠὀὉὖὌὕὄ Ὕὅὕ ὂ  

ὝὈὕὐὖὠὉ  Ὕὅὕ ὠὍ ὝὑὍὖ ὅ ἻὖὋ Ἰ Ὀὖ ὂ Ἰ ὠὋὉὕἻ  ὅὕ ὅὂὕ  

ὅὉ Ὅὂὕ  ἱ Ἳὖ Ὃ . ὂὠὌ-Ἧὠὀ ἱὌ Ἳὁ  Ἵὕ  ἱὌ ἻὁὈὕἻ ὑ ὑὠὈ Ἳ ὅ  

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ . Ἵὕ  ἱὌ Ἳὁ  ὝἻὕ ὠἻ ἵ ὑὕ  ἯὠὈ Ὕὅὕ Ἳὖ  

ὃὖὠὌὉὕὄ ἯὋὖ  ἯὠὈ ὅὕ Ἳ  ὝἽ Ὁ ὅ Ἳὖ Ὃ . Ἧ Ὄ  ὑὕ ἻὖὉ  ἰ  

ὝἽ Ὁ ὅ Ἳὖ Ὃ  ἵ  ὋὕὈ  ἯὠὈ ἻὠὍ ὑὖὍ ὑὂὖ  ὑὐὖἻὠὍ 

ὑ Ἳὖ Ὃὄ.  

5.2.1.1.Ἧ ὠὈ ἳ  Ἧ ὠὋ ὝὂὕὀὊὠὈ Ἵ ὀἻ  (Phrase Structure Formwork) 

 ὝὂὕὀὊὠὈ Ἵ ὀἻ Ἧ ὠὈ ἳ  ἰ  Ἧ ὅὠὀὉὖὌὕὄ. Ἧ ὠὈ 

ἳ ὅὕ  Ἰ  ὑὕ ἻὖὉ ὠὂ Ἧ ὠὈ ἳ ἻὍὕἻ ὅ . 

Ἧ ὠὈ ἳ ὅὕ ὑὖ ὈὕὂὖὕὖἻ (Models of IC analysis) 

 Ἧ ὠὈ ἳ ὅὕ  ὝὂὕὀὕὖὉ, ἳ ὅὄὖὉ , Ἰ ὉὄὖὉ ἵ Ὃ ἵ Ὄὕ ὃὖὠὌἻὍὖ 

ὝἽ Ὁ ὅ Ἳὖ Ὃ. Ἧ ὠὈ ἳ ὅὕ ὑὖ ὅὌ ὈὕὂὖὕὖἻ ἳ Ὅὄ. Ἧὑ Ὃὖ  ὑὠἻ 

ὈὕὂὖὕὖἻ ἻὗὟὐ ὂὊ ὅ Ὅὄ. 

1. ἯὠὀὉὕὍ ὅ ὂὕὂ Ὕὅ ὅὀ  

 ὅὖ ὑ  ἵ Ἳὕ  ὂὊ ὅ ὀ ὑὕ ἻὖὉ ὂὖ Ἧ ὠὈ ἳ Ἳ ὅ Ἳ ὅ  

ἯὠὀὉὕὍ ὅ ὂὕὈ Ὕὅ ὅὀὈὕἻ ὂὊ ὅ Ὅ: 

    glk; 6  

ἵ   ; ὅ Ἳ ἱ   ὑἽὖ  ὑὉὂὕὄ Ὀὄὖὂ ὝὅὕὖὉ ἻὑὖἿ 

ἵ   ὑὉὂὕὄ Ὀὄὖὂ ὝὅὕὖὉ ἻὑὖἿ 

 ἵ     

ἵ   ὅ Ἳ 

ἵ   ὅ Ἳ ὂὖ  

ἵ   ὅ Ἳ ὂὖ ὑἽὖ    

ἵ   ὅ Ἳ ὂὖ ὑἽὖ  ὑὉὂὕὄ Ὀὄὖὂ 

ἵ   ὅ Ἳ ὂὖ ὑἽὖ  ὑὉὂὕὄ Ὀὄὖὂ  ὝὅὕὖὉ ἻὑὖἿ 

1. Ἧὠὀ Ὃὖ ὅὀ  

2.  [[[[ἵ ] [ ]] [ ]] [ὅ Ἳ]] [ἱ ]] [ὑἽὖ ]] [[ὑὉὂὕὄ] [Ὀὄὖὂ]]] [[ὝὅὕὖὉ] 

[ἻὑὖἿ ]]  

3. ἻὖὠὍ ὅὀ  

ὑὕ ἻὖὉ ὅ ὂὕ ὠὑ ὅὖ ὑ Ὀὕ ὅ ὃὖὠὌ ἯὠὈ ὅὖ Ἧ ὠὈ ἳ Ἳ Ἳ ἻὠὍ 

Ἰ  Ἰ ὋὕἻ ἯὠὈὑὠὂ ὅὖ ὑ Ὀὕ ἻὖὠὍ ὅὀ ὂὖ Ἳὕ ὀὌὕὀ.  
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            ὑὕἻὖὉ   

[ἵ  ὅ Ἳ ὂὖ ὑἽὖ  ὑὉὂὕὄ Ὀὄὖὂ ] [ὝὅὕὖὉ ἻὑὖἿ ] 

[ἵ   ὅ Ἳ ὂὖ ὑἽὖ ] [ὑὉὂὕὄ Ὀὄὖὂ ]  [ὝὅὕὖὉ] [ἻὑὖἿ ]  

[ἵ   ὅ Ἳ ὂὖ] [ὑἽὖ ] [ὑὉὂὕὄ] [Ὀὄὖὂ ]  

[ἵ   ὅ Ἳ ] [ἱ ] 

[ἵ  ] [ὅ Ἳ ] 

[ἵ  ] [ ] 

[ἵ ] [ ] 

 4. ἯὠὀὉὕὍ ὅ ὂὅ ὀ ὅὀ   

 ἱ ὂὖ ὃὖὠὌὉὖ ὑ  Ἧ ὠὈ ἳ ἻὠὍ ὝἽὕ ὑὠἻ ὅὕ ἻὕἻ Ἧὑ Ὃὕ 

ὑὖὠὍ ; Ἳ ἻὠὍ Ὕὂὕὀ ἻὍὕἻ ὝἻὕ  Ὃὖ  ὝἽ ὂὕ ὅὖ ὑ Ὀὕ 

ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ὅὀ  ὑὖὠὍ .  
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                                                                ὑὕἻὖὉ  

 

                       ὝὅὉ Ὕὂὕὀ                                             ὝὅὉ Ὕὂὕὀ  

 

         ὝὅὉὝὊἽὝὂὕὀ                      ὝὅὉ Ὕὂὕὀ            ὝὅὉὊὠὀ       ὝὅὉ  

 

Ὗὑ ὠὈ Ὕὂὕὀ                                  ὝὅὉὝὊἽ     ὝὅὉὊὠὀ    ὝὅὉ    ὝὅὕὖὉ         ἻὑὖἿ  

 

ὅὖ Ὕὂὕὀ   Ὗὑ ὠὈ ἳ      ὑἽὖ            ὑὉὂὕὄ      Ὀὄὖὂ  

 

Ὗὑ ὠὈ Ὕὂὕὀ    ὅὖ           ἱ  

 

ὝὅὉ Ὕὂὕὀ  Ὗὑ ὠὈ      ὅ Ἳ  

 

Ἧὠὀ ὝὅὉ        ἳ  

 

ἵ           

 Ἧ ὠὈ ἳ  ὅ ὅὕ  Ὃὖ ὂ ἽὖὌ ὝἽ ὂὖἻ ἻὗὟὐ ὅ Ὁ ὀ ὅ Ὅὄ. 

1. Ἧ ὠὈ ἳ  ὅ ὃὖὠὌ (analytic) Ἧ ὅὠὀὉὖὌὕὄ .  

2. Ἧ ὅὠὀ ὝὈὕὐὖ ἯὌ ἻὠὍ  Ἳὕ ὅὂ ἻὕἻ ἯὋὖὑὖὉ  Ἳ ὅὖ  ὝἽὉ ὠὋ 

(discovery procedures) ὝἽὉ ὅὕ ὀὕ  ἳ ὑὕὄ .  

3. ὑὕ ἻὖὉ ἻὠὍ ἱὊ  Ἧ ὠὈ ἳ  ὅὕἻ ἻὍὕἻ  Ἰ Ὕὑὕ  Ἵὖ  ὅὕἻ ὠὂ  

ὟὈ  Ἵὖ  ἯὌ ἻὍὕἻ  (ἳ ὅ  ὑὠἻ) ὅ ὅ  ἱ ὟἻὕ ὅὕ  ὝἻὕ ὠἻὉὕ . 

 4. ἽὖὌ ὝὈὕὐὖὉὖὉὌὕ  ὑὕ ἻὖὉ ὠὂ ὝὅὕὖὉ ἯὌ ἻὍὕἻ  ὝἻὕ  ὟὈ  Ἳὗ  Ὗὃὕ Ἳὖ 

(top-down) ἰ ὑὕὍ Ἳ  ἽὖὌ Ἳὗὐὖ  ὟὈ Ὗὃὕ Ἳὖ (bottom-up)ἰ ὑὕ Ἳ .  

5. Ἧ ὠὈ ἳ  ἰ  ἯὠὀὉὕὍ ὅ ὂ ὅ ὀὕ  ὈὊὅὖὌ Ἳὁ  ὅ ὅὕ (Parsing) 

ὟὅὕὌὟὑ ἯὠὈ . Ἧὂὕὑ  ὑὕ ἻὖὉ ὠὂ ἱὌ Ἳὁ ὑὠἻ ὅ ἻὍὕἻ ὅ ὂ  ὃὖἻ .  

6. ὈὊ  Ἧ ὅὠὀὉὖὌὕὄ ὑὕ ἻὖὉ ὅ ὅὕὉ  ὝὂὕὀὊὠὈ  ἱὌ Ἳὁ  

Ἧ ὅὠὀὉὖὌὕὄὂὕ . ἱ ὑὖὌ Ἳὁ  ὅὖ ὑ  ὟἻ ὑὖἻ  ὑὖὠὀ ὂ Ἳὖ Ὃ .  

1. Ἰ  ὑὕ ἻὖὉ;ὂὖ  ἳ Ἳ  Ὁὕὠὑ? 

 2. Ἧὠὑ ἵ ὑὕ  Ἰ ὅ ὂ ὅ Ὅὄ  

7. ὈὊὅὖὌ Ἳὁ Ἳ  ὑὕ ἻὖὉ ἻὠὍ  Ὕὂὕὀ ἻὠὍ  ὑὖὍ Ἳ  ὅὖ ὑ  ἻὠὍ  

ὂ Ἳὖ Ὃὄ.  
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1. Ἰ  ὑὕ ἻὖὉ ὂὖ ὝὅὉ Ὕὂὕὀ  (Noun Phrase) ὑὖὠὄ Ὕὂὕὀ  Ἧὀ . 2. 

Ἰ  ὝὅὉ Ὕὂὕὀὕὖ  Ἰ  ὝὅὉ  Ὀ ὟὈὕ ἯὠὀὝἻὕὍὖ Ἧὠὀ + ὝὅὉὟὊὕ 

ἯὠὀὝἻὕὍὖ Ἧὠὀ + ὝὅὉὊὠὀ + ὝὅὉὟὊὕ ὑ .  

ἵ Ἳὕ ὀὕἻ,  

1. Ἧ ὂ  ὠὅὉ   

2. Ἧ ὂ ὃ Ὄ  ὠὅὉ .  

3. Ἰ  ὑὖὠὄ Ὕὂὕὀὕὖ  ὝὅὉ  Ὀ ὟὈὕ ὑὖὠὄ ὈὟὈὕ ὑὖὠὄ + ὠὁ 

ὑὖὠὄὟὉὕ ὅὖ  Ὕὂὕὀ  + Ὗὑ ὠὈ  Ὕὂὕὀ  + ὑὖὠὄὟὉὕ ὑ . 

ἵ Ἳὕ,  

ὑ ὂὕ 

 ὑ ὝἻὕ ὂὕ   

 ὑ ὝἻὕ ὂὕ  ὅὐ ὠὂ  Ἵὕ ὅὖ ὀὕ   

4. ὅὖ  Ὕὂὕὀὕὖ  Ὗὑ ὠὈ  Ὕὂὕὀ  ὅὖ  ὑ.  

ἵ Ἳὕ ,   

5. Ὗὑ ὠὈ  Ὕὂὕὀὕὖ  ὝὅὉ Ὕὂὕὀ  Ὗὑ ὠὈ ἳ  ὑ .  

ἵ Ἳὕ,  

ὠὀ,  

ὂὖ ὀὑ ὀὈ Ὃ Ἵὖ ἻὄὈὖ Ὄὕὂ ἱ ὈὕὂὖὕὖὉὕὄ ὑὖὍ Ἳ Ἳ  ὂ ὑὂ ὅὂὖὌὕἻ ἽὖὌ ὈὊ  

Ὀ  Ἳ  ἽὕὉ  Ἧ ὅὠὀὉὖ  Ἰ   ἰἻὑὖὂὖἻ  (Generation rules) Ἧ Ὄ  

ὑὖὕὖ Ὕὂ  ὑὖὂὖἻ  (rewrite rules) ὂὊὌὕ. Ἧ ὈὕὂὖὕὖὉὕὄ ὑὖὂὖἻὠὍ ὝὂὕὀὊὠὈ  ὑὖὂὖἻ  

(phrase structure rules) ἵὄὌὕ . ὝὂὕὀὊὠὈ ὑὖὂὖἻ  ὅὖ  ὈὕὂὖὕὖὉὕὄ Ὕὅὕ  ὑὖὂὖ  

Ἳ ὠὂ (rules-schema) ὝἻὕ .  

Ἧ   ἰ  

Ἧὂὕὑ  Ἧ  ἵ Ὃ Ὃὖ ὠὀ  Ὕὂὕὀ Ἳ Ὃὖ  ἵ Ὃ Ὃὖ ὀὕἻ ὑὖὕὖ Ὕὂ ὂὌὕ . 

ὑὖὕὖ Ὕὂ  ὝἽὉ ὅὕ ὠὀ  Ὕὂὕὀ Ἳὖὠὑ ὅὂ  ὅὉ ὅ  Ὃὖ ὠὀ  

Ὕὂὕὀ Ἳ Ὃὖ  ἵὄὌὕ .  

ἵ.Ἳὕ  

ὑὕ  Ὕὅ.Ὕὂὕ + ὑὖ.Ὕὂὕ.  

ἵ Ὃ ὑὖὕὖ Ὕὂ  ὑὖὂὖὉὖ  ὑὕ  ἵ ὅ  Ὕὂὕὀ Ἳ Ὃὖ. ὟὈ ὝἽὕ ὄ ὑὖὂὖ Ἰ  

ὑὕ ἻὖὉ ὂὖ  ὝὅὉ Ὕὂὕὀ  ὑὖὠὄ Ὕὂὕὀ  ὑ  ἵ  Ὕὂὕὖὑὖ Ἳὖ Ὃ . + ἵ Ὃ Ὃὖ 

ὅὖὠὁ ὠὅ  (concatenation) Ὃὖ ὅὖὀ  ὅὉ ὅ Ἳὖ Ὃ . Ὕὅ.Ὕὂὕ, ὑὖ.Ὕὂὕ ἵ Ὃ 

Ὄ ὋὖἻὠὍ (labels) ὑὖὕὖ Ὕὂ ὂὌὕ.  
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ἵ.Ἳὕ. 

 Ὕὅ.Ὕὂὕ  ἯὠὀὝἻὕὍὖ Ἧὠὀ + ὝὅὉ  

ἵ Ὃ ὑὖὂὖ Ὕὅ.Ὕὂὕ. Ἳ ὠὑ ὑὖὕὖ Ὕὂ Ἳὖ Ὃ . (ἯὠὀὝἻὕὍὖ ἯὠὀὉὖ  Ἧ ὂ, ἱ ὂ, ἵ , 

ἳ , Ἧὑὄ , ἯὑὍ , Ἧὂ , Ἧὑ Ὃὖ ἵ ὅὄ Ἧὀ ). ὠὅὉ , Ἵὖ Ὀὖ Ὗὅὕ Ὃὄ 

ὝὅὉ ὝἽὕ  Ἧὀ . Ἳ  ἵ ὅ  ἻὖὠὍ ὅὀ ὂὖ  Ἰ ὟὋὕ Ἧ Ὄ  Ἧὂ  

ὟὈ ὅ ὀἻὖὠὍἻὟὍὕ ὝὑὍὖὑ  Ὕὂὕὀ ἻὑὖὀὈὕ . ὂὈὖὐὖ  ὑὖ.Ὕὂὕ ἵ ὅὠὂ ὅὖ.ἳ.Ὕὂὕ + 

Ὗὑ.Ὕὂὕ + ὑὖ.Ὕὂὕ + .ὑὖ ἵὄ ὑὖὕὖ  ἵ ὂὌὕ .  

ὑὖ.Ὕὂὕ  ὅὖ.ἳ.Ὕὂὕ + Ὗὑ.Ὕὂὕ + ὑὖ + .ὑὖ. 

ὅὖ.ἳ.Ὕὂὕ ἵ Ὃ Ἳ ὠὑ  ὅὖ ὑ Ὀὕ  ὑὖὕὖ  ἵ ὂὌὕ .  

ὅὖ.ἳ.Ὕὂὕ  Ὕὅ.Ὕὂὕ + ὅὖ.ἳ. 

(ὑὕ = ὑὕ ἻὖὉ, ὝὅὝὂὕ = ὝὅὉ Ὕὂὕὀ, ὑὖὝὂὕ = ὑὖὠὄ Ὕὂὕὀ , ὅὖἳὝὂὕ = 

ὅὖ Ὕὂὕὀ, ὟὑὝὂὕ = Ὗὑ ὠὈ Ὕὂὕὀ; ὑὖ = ὠὁὑὖὠὄ, Ὗὑἳ = Ὗὑ ὠὈ 

ἳ , ὅὖἳ = ὅὖ , Ἧ ἯἯ = ἯὠὀὝἻὕὍὖ Ἧὠὀ, ὑὖἯ =ὑὖὠὄ Ἧὠὀ, ὝὅἯ = 

ὝὅὉὊὠὀ, ἵἯ = ἵ ὁὠὀ, ὈὖἯ =ὈὖὠἻ Ἧὠὀ) 

ἱ ὑὠὊ ὂ ὂ ὑὖὂὖἻὠὍ  ὅὖ ὑ Ὀὕ  ἻὖὠὍὅὀὈὕἻ  ὂὊὌὕ . 

 ὑὕ  

 

     Ὕὅ.Ὕὂὕ         ὑὖ.Ὕὂὕ  

 

Ἧ.Ἧ    Ὕὅ                          ὅὖ.ἳ.Ὕὂὕ.   Ὗὑ.Ὕὂὕ        ὑὖ          .ὑὖ.  

 

     Ὗὑ.Ὕὂὕ.  ὅὖ.ἳ        Ὕὅ.Ὕὂὕ.  Ὗὑ.ἳ  

 

    Ὕὅ.Ὕὂὕ   Ὗὑ.ἳ          Ἧ.Ἧ    Ὕὅ 

 

  Ἧ.Ἧ    Ὕὅ 

 ὟὈ Ἳ ὀ Ἳ  ἽὕὉ ἻὠὍ  ὅὉ ὅ ὂὖ ὂὈὖ  ἱὌ Ἳὁ ὂὖ  Ἰ  ὅ ὂὖ  

ὝὂὕὀὊὠὈ  ὑὖὂὖἻ  ἳ ὑὕ ἻὌὕ .  

ὑὕ Ὕὅ.Ὕὂὕ + ὑὖ.Ὕὂὕ. 

 ὑὖ.Ὕὂὕ  Ὗὑ.Ὕὂὕ + (ὅὖ.ἳ.Ὕὂὕ + ὑὖ + .ὑὖ  

.ὑὖ  ὝἻὕ , ἱ , Ὗὑ , ὅὕ, Ὗὅὕ 

 ὑὖ  ὝἻὕ, Ὕὑ , ὃὀ, ὅὕ, Ἰ   

Ὕὅ.Ὕὂὕ  Ἧ.Ἧ + (Ὕὅ.Ἧ) + Ὕὅ  

Ὕὅ  ὠὅὉ , ὅὕ , ὈὊ, ὟὈὠἾ, Ἵὖ Ὀὖ, Ὕὅ .  
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Ἧ.Ἧ  Ἧ ὂ, Ἰ , Ἱ , ὂ   

Ὕὅ.Ἧ  ὑὉὂὕὄ, ἱὍὠὈὉὕὄ, ἯὐἻὕὄ  

ὅὖ.ἳ.Ὕὂὕ  Ὗὑ.Ὕὂὕ + ὅὖ.ἳ  

Ὗὑ.Ὕὂὕ  Ὕὅ.Ὕὂὕ + Ὗὑ.ἳ  

ὅὖ.ἳ  ὅ Ἳ ὂὖ, ὟὈὟὌ, ἻὗὟὐ, Ὗὃὕ Ἳὖ, Ἧ Ἳὖ, Ἧ Ὁὖ   

Ὗὑ.ἳ  ἷ, ἱ , .ἰ , ἳ , Ἱ   

ὟὈ Ἳ ὀ ὝὂὕὀὊὠὈ  ἱὌ Ἳὁ  (Phrase sturcture grammar) ὅὖ  ὑ  ὂὈὖ  

ὑὕ ἻὖὉ ἻὠὍ ἳ ὑὕ .  

Ἧ ὂ  ὠὅὉ  Ἰ  ὅὕ ὠὅ  ὝἻὕ Ὄ  ὅὕ ὂὕ  (Ὕὅ.Ὕὂὕ + Ὗὑ.Ὕὂὕ + ὑὖ + .ὑὖ ) 

Ἧ ὂ ἯὐἻὕὄ Ὕὅ  ὂ  ὠὀ Ὗὃὕ Ἳὖ ὃὀ ὂὕ  (Ὕὅ.Ὕὂὕ + ὅὖ.ἳ.Ὕὂὕ + ὑὖ)  

Ἧ ὂ ὑὉὂὕὄ Ὀὄὖὂ ὈὊ ὠὂ Ὕὑ ὀ Ὗὅὕὄὕ. (Ὕὅ.Ὕὂὕ + Ὗὑ.Ὕὂὕ + ὑὖ + .ὑὖ) 

ἰὄὕ  ὟὈ ὝἽὕ ὄ ὑὖὂὖἻ  ὅὖ ὑ  Ὕὅὕ Ὅ Ὃ ὑὕ ἻὖὉ ἻὠὍ  ἳ ὑὕ .  

* ὟὈὠἾ Ἧ ὂ  Ὕὅ ὠὁ ὈὊ ὂὖ  Ἧ Ἳὖ  ὝἻὕ Ὃ . 

*  ὈὊ  Ἧ ὂ  ὠὅὉὠὄ  Ὗὅὕ   

*  Ἧ ὂ  Ἵὖ ὑ  Ἧ ὂ  ἽὖὈὖὠὉ Ἰ Ἳ   

*  ὟὈὠἾ Ἧ ὂ ὑὉὂὕὄ ὈὄὖὂὠὊ  ὅὕ   

ὟὈ ὝἽὕ ὄ ὑὖὂὖἻ  ὐ  ὑὠὊὉὠὋὉὖ Ὄὕὂ ὑὖὂὖἻὍὕ . Ἧὑ ὠὋ  ὐ  Ἳ ὀ 

ὑὖὂὖἻὍὕἻ (Contex sensitive rules) Ὀὕ Ὃὖὄὕ  ὟὈ ὝἽὕ ὄ ὑὕ ἻὖὉ ἻὍὖ ἳ ὑὕ Ἳ ὠὂ  

ὂὠὀ ὝἽ ὉὌὕ . ὐ  ὑὠὌὉὠὊ ἱ Ὄὕὂ ἱὌ Ἳὁ ὠὂ  ὅὉ ὅ ὂὖ ὑὕ ἻὖὉ ὠὂ  

ὅ ὂ , ὅ ὅὕ /ὅ ὂὕ ὂ  (parsing) ἵὄ ὅ .  ἳ Ὅὗ  ὝἽ Ὁ ὅ  ὟἻὕ ὠὑὠὉ 

(input string) Ὕὂὕὖ ὝἻὕ ὑ  Ἧὂ  ἯὠὈ ὠὅ  ὂ ἻὖὋ  ἰὄ ἱὊ  ἱὠὁ ὂ 

ὝἽὉ ὅὕ ὂὕ  ὅὂὕὂὌὕ . ὑὕ ἻὖὉ ὠὂ Ὕὂὕὖ  ὝἻὕ ὑ  Ἧὂ  ἯὠὈ ὠὅ  

ὂ ἻὖὋ  ἰὄ ὝἽὉ ὅὕ  ὝὂὕὀὕὖὉ  ὅὂὕὂ  (syntactic parsing) ἵὄ ὅ . 

ὅ ὂὕ Ἳ ὑὖ ὅ ὂὕ ὑὕ (parser) ἵὄ ὅ . ἱ ὑὕ  ὅ ὂὕ ὑὕ ἱ  

ὝἽὉ ἻὠὍ  ὝἽ Ὁ Ὗὑ . Ἰ  Ἰ ὟἻὕ ὠὑ  ὂὊ ὅ  Ὗὅὕ  ὅ ὂὕὑὕ  ὂ  

Ἧὠὂ  ὅ ὂὕὉ Ὗὑ Ὁ ὝὈὕὐὖὉὖ  ὑὕ ἻὖὉ  ἵ ὅὠὂ  Ὕὂὕὖ ὝἻὕ Ὅ Ὗὑ . 

ἱ ὃὖὠὌὉὖ  ὅὂὕ ὑὕ  ἳ Ὅὀ ἻὖὉ ὝὂὕὖὝἻὕ ὑὕ Ἳ  (built-in recognizers) 

ἱ Ἳ Ὗὑ . ἱὊ ὀὕὑ  Ἧ  ὝὑὍὖ  ὝἽ ἻὖὋ ἯὠὈ ὠὅ ὑὕ ἻὖὉ ὂὖ  ὂὊ 

Ὗὑ . ἱὌ Ἳὁ ὂὖ  ἱ ἻὖὋ ὝὈὕὐὖὉὖὉ  ὝἽ ὂὖἻὠὍ ὅὂὕ ὑὕἻ  Ἵὕ ὂὖ Ἳ 

Ὗὑ  ἵ ὅ  ἱὂ  Ὄ  ὝὂὕὖἻὖ Ὃ . ὝὑὍὖ  ὑἽὂὖἻ ὀ  Ὁ 

ὝὂὕὖὝἻὕ ὑὕ ἻὠὍ  (recognizers) Ὕὅὕ ὂ ὑὠὊὉὖ  ἱὌ Ἳὁ Ἳ  

ὅ ὂὕ ὑὕἻ  ὅ ὂὕ  ὅ  ὑὕ ὂὠὑ. xy ἵ Ὃ ὑὖὂὖ Ἰ  ἳ ὑὕ ἻὈὕἻ  

ὂὊ ὅ ὀ ἻὌὠὑὃὖὠὌ Ἳ ὀὠὍὉὕἻ  Ἳ ὂ ὅὀ Ὗὑ .  
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                                                         x 

                                           y               z 

ὅ ὂὕ ὑὕ Ὕὅ ὅὕ  Ὃὖ ἻὍὖ  ὟἻὕ ὠὑὠὉ ἶ : Ἧὂ  Ἰ  ὑὖὂὖἻὠὉ  

ὅὉ ὅ  Ἧ  Ἰ  ὟἻὕ ὠὑὉὖ  ὑὖὕὖ Ὕὂ  ὑὖὂὖ Ὗὅὕ  ὑ . ἵ Ἳὕ ὀὕἻ b  d 

ἵ Ὃ ὑὖὂὖὠὉ  ὅὉ ὅ ὂὖ abc  ἵ ὅὠὂ adc ἵ  ὑὖὕὖ Ὕὂ ὂὌὕ; adc ἵ ὅὠὂ adc 

ἵ  ὑὖὕὖ Ὕὂ ὂὌὕ . ABC  ADC , Ὀ  Adc  ἵ ὅὄ ὑὕ ἻὖὉ ὑ Ἳ  (Sententical 

forms) Ἧ Ὄ  ἰ Ἳ Ἳ  ἵὄ ὅ . ADC  ἵ Ὃ ὟἻὕ ὠὑ ABC-Ὁὖ  ἱ  Ἰ  ὑὖὂὖὠὉ  

ὅὉ ὅ ὂὖ ὝὅὋ ὅ ὑὂὕ  ADC-ἰὄ  ABC-Ὁὖ  ὟὃὊ ὉὕἻ  ὝὅὋ ὅ ὀ  ἰ . 

ADC  ἵ Ὃ ὟἻὕ ὠὑ ABC-Ὁὖ  ἱ  Ἰ  ὑὖὂὖὠὉ  ὅὉ ὅ ὂὖ ὝὅὋ ὅ ὑὂὕ  ADC-

ἰὄ  ABC-Ὁὖ  ὈὠὋ ἻὈὕἻ  ὝὅὋ ὅ ὀ  ἰ . Ἰ Ὕὑὕ  ὅ Ὁὖ  

ὅ ὂὕ ὑὕἻ  ἶὟὂὕ Ἰ  ἯὠὈ ὠὅ ὝὑὍὖὉὖ . Ἰ  Ὀ ὑὖὂὖἻὍὖ ὅ  ὑὊ Ὁ 

ἵ Ὄὕ ἯὠὈ ἻὠὍ  ὃὕ  Ὕὂὕὖὂὕ  Ἰ ὑὕ ἻὖὉ ὠὂ  ὅὂὕὉὌὕ .  

5.2.1.2. ὅ ὂὕ ὃὠὀ ὠὋ ὂὖὋ  ( parsing strategies) 

ὝὈὕὐὖὉὖὉ  ἯὋὖὠὑ ὅὖὊὂὖὅ Ἳὖ Ὃ ὑὖὂὖἻὍὖ  Ἧ ὅὠὀὉὖ  ὅ ὂὕ ὑὕ 

ὝἽὉ ὅ . ὑὕ ἻὖὉ Ἳ  ἯὠὈ  ὂ ὠἻὉὖ  Ἰ  Ὀ ὑὖὂὖἻὠὍ ὅὌ ὃὖὊ ἻὍὖ  

ὃὖὠὋὟὑ ὋὌὕ . Ἰ Ὕὑὕ  Ὗὑ ὅ ὀ ὃὖὊ  Ὗὑ ὅ ὀ ὅ ὂὕ ὂ ὃὠὀ ὠὋ  

ὂὖὋ ὀ  Ὕὂὕὀ ὠὀὉ . ὅ ὂὕ ὑὕἻὠὍ Ἧὑ ὟὋὕ  Ὕὂὕὀ ὠὀὉ 

ὃὠὀ ὠὋ ὂὖὋ  Ἧ ὅὠὀὉὖ  ὑὠἻ ὅὕ  ὝἽ ὉὌὕ . ὅ ὂὕ ὃὠὀ ὠὋ  ὂὖὋὄὕἻ 

ἱὊ  ἯὍ Ἳ  Ἧ Ἳ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ  ὃὖὠὌὟὅ  Ὕὅ Ὃὑὄ  ἰ . 

ὂὌὕὑ  Ἧ  ὅὂὕ  ὟἻὕὠὑ  ὝὑὍὖ ἻὍὖ  ὝὈὕὐὖὉὖὉ  ἯὠὈ ὠὅ  Ἳὑὄ  

ὑὖ  ὝἽ ἻὖὋ . ἳ Ὅὗ  ὟἻὕ ὠὑὉὖ  Ὕὂὕὀ Ἳὖ ἯὠὈ  Ἳ ὀ ὅ ὑὂὄὕ  

Ἧ ὂ ὅ ὂὕ ὑὕ Ἳὗὐὖ  ὟὈ  (bottom-up) ὝἽὉ ὅ ὑὂὕἻ  ὋὌὕ . Ἧ Ὄ  

Ὕὂὕὀ Ἳ  Ὃὖ  (ἻὖὠὍ ἯὠὈ ὅὖ  Ὗὑ) Ὕὂὕὀ ὑὂὄὕ  ὅ ὂὕὉὑὕ 

ὟὈ  Ἳὗ  (top-town) ὝἽὉ ὅ ὑὂὕἻ  ὋὌὕ . ὅὂὕ  ὃὠὀ ὠὋ  ὂὖὋ ἻὠὍ 

ὑὠἻ ὅ  ἯὍ ἻὠὍ Ἰ  ἵ Ἳὕ  Ὄ  ὑὖὍ ἻὌὕ . ὅὖ ὑ  Ἰ  Ὀ 

ὑὖὕὖ Ὕὂ  ὑὖὂὖἻὠὍ ἵ ὝἻὕ Ὗὑὕ .  

  1a. s AB 

  1b. s cd 

  1c. A a  

  1d. B b 

  1e. C C   
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  1f. Dd 

ὂὊ ὅ Ὅ Ἰ  Ὀ ὑὖὂὖἻὍὖ  Ἧὑ Ὃὕ  ὝὅὋ ὅ  ἵὌὕ ἰ Ἳ ἻὍὖ  

ὂὖ ὀ ὠὂ  Ἳ ὀ . Ὕὂὕὀ Ἳ Ὃὖ ὀὕὄ S-ἱ  ἱ  ἱὊ  ὑὖὂὖἻὠὍ  

ὝἽὉ ὅ ὂὌὕ . ὑὖὂὖ 1a AB-ἱ  ἰ Ἳ ὠὂ  ὑὖὂὖ 1b  CD-ἱ  ἰ Ἳ ὠὂ  

ὑὖὠὍὑὖ . AB-Ὁὖ  ὑὖὂὖ 1c -ἷ  ὑὖὂὖ 1d-ἷ  ὅὉ ὅ ὂὖ ὠὋὟὉ aB Ὀ  Ab ἵ Ὃ 

ὟἻὕ ὠὑἻὠὍ  ὝὅὋὌὕ . ἱ ὂ ἵ ὁ ὠὂ  ὅὖ ὅ Ὃὖ ὂὊ ὅ ὀ Ἰ  Ὀ ὑὖὕὖ Ὕὂ  

ὑὖὂὖἻ  Ἧ Ὀὂὖ ἰ Ἳ Ἳ ἻὍὖ  ἵ Ὄὕ ὟἻὕ ὠὑἻὠὍ  Ἳ ὝἻὕ ὍὌὕ. ὑὖὠὍ  

Ὕὅ ὅὕ  ἻὖὠὍ ὑ ὑὕἻ ἳ ὅ ὂ  ὝἽ Ὁ ὅ .  

S         

                AB  CD 

 

 aB          AB     CD          Cd 

   

                       ab       Ab      Cd           cd 

ὟὈὟὌ ὂὊὅ ὀ ἻὖὠὍ ἯὠὈ  1 ἱ  ὂὊ ὅ ὀ ὑὖὂὖἻὍὕ  ὑὖὠὍ  ἰ Ἳ ἻὍὖ  ἵ Ὄὕ 

ὟἻὕ ὠὑἻὠὍ  Ἳὕ Ἳὖ Ὃ . ἻὖὠὍὉὖ  ὑ  Ἰ Ὕὑὕ  Ἳ (AB,CD, aB, ab, Ab, 

CD, Cd, cd) ὑὕ ἻὖὉ ὑ ὑὖ  ὃὠὀ ὠὋ ὅ ὂ  Ὁ Ὗὑ ὅ ὀ ὑὖὂὖἻὍὖ  Ὗὂὠὑ 

ἳ ὅ ὂ  ὝἽ . ἻὖὠὍ ἯὠὈ ὅὖ  ἻὖὠὍἻ  (ab, cd) Ἧὂὕὑ  Ἧ Ὁὖ  ὑ  Ἳ Ἳ  

ὟὈ  ὑὖὂὖἻὍὖ  ὅὉ ὅ ὂ ἱὉὌὕὂ ὑὕ ἻὖὉ ὑ ἻὠὍ ἳ ὅ ὂ  ὝἽ. ἱ ὂ 

ἻὖὠὍ ἯὠὈὠὅ ὝὈὕὐὖὉὖὉὌὕ  ἵ ὑὕ  Ἰ  ὑὕ ἻὖὉ ὂὖ  ὅὕἻ Ἳ  ἱὠὁἻὖ Ὃὄ 

ἵ ὅὠὂ  Ἳὕ Ἳὖ Ὃ ὝὈὕὐὖὉὖὉ  ἯὠὈ ὠὅ ἳ ὅ ὂ  ὝἽ Ὁ  ὅὉ ὅ Ἳὖ Ὃ 

ἻὖὠὍ ὀ  Ἰ ὅὖ  ὐ ὅὖ ὝἻὕ Ὅ ὀὕ . ὟὈ  ὝἽὕ ὄ ὑὖὂὖἻ , ἻὖὠὍ ἯὠὈ ὠὅ  

Ἳὕ ὀ ἱὉ  ἰ Ἳ ἻὍὖ  ἵ Ὄὕ ὟἻὕ ὠὑἻὠὍ ὂ Ἳὖ Ὃὄ. ἱ ὂ ὑὠἻὉὕὄ ἻὖὠὍ 

ἯὠὈ ὅὖ  Ἧ ὅὠὀὉὖ  ἰὐ  ὂ  (depth-first) Ἧ Ὄ  ἯἻὌ  ὂ  (breadth- first) ἵ Ὃ 

ὅ ὂὕ  ὃὠὀ ὠὋ ὂὖὋ ἻὍὖ  ὅὕ ὅὕ  ἯὠὈ .  

5.2.1.2.1. ὟὈ  Ἳὗ  Ὀ  Ἳὗὐὖ  ὟὈ  ὅὂὕὂ  (Top- Down ) Versus bottom-up  

Parsing) 

ὅὖ ὑ  ἱ  ἵ Ἳὕ Ἳ  ἵ ὑὕ  ὟὈ  Ἳὗ  Ὀ  Ἳὗὐὖ  ὟὈ  

ὅ ὂὕ ὑὕἻ  ὅὖ ὑ  ὑὕ ἻὖὉ ὂὖ  ἯὠὈ  ὂ Ἳὖ Ὃ  ἵ ὅὠὂ ὑὖὍ .  

1. Ἰ  ὠὄ ἵ ὠὉ  ὅὖ ὂ .  

ἱὊ  ὅὖ ὑ  ὑὖὕὖὝὂ  ὑὖὂὖἻὠὍ  ὅὉ ὅ ὂ ὅ ὑὂὕἻ ὠὑ ὝἻὕ Ὗὑὕ .  

2.a. ὑὕ Ὕὅ.Ὕὂὕ + ὑὖ.Ὕὂὕ 

2. b. Ὕὅ.Ὕὂὕ Ἧ.Ἧ + Ὕὅ  
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2. c. ὑὖ.Ὕὂὕ Ὗὑ.Ὕὂὕ + ὑὖ  

2. d. ὑὖ.Ὕὂὕ ὑὖ  

2. e. Ὗὑ.Ὕὂὕ Ὕὅ.Ὕὂὕ + Ὗὑ ἳ  

2. f. ὑὖ ὅὖ ὂ   

2. g. Ὕὅ ὠὄ  

2. h. Ὕὅ ἵ   

2. i. Ἧ.Ἧ Ἰ   

2. j. Ὗὑ.ἳ ἷ  

5.2.1.2.2. ὟὈ  Ἳὗ ὅ ὂὕὂ  (ὟὈ-Ἳὗ  ὅὂὕ ὂ  ) (Top- Down parsing) 

ὟὈ  Ἳὗ  ὅὂὕ ὑὕἻ  ἵ Ὕὅ  Ὕὂὕὀ Ἳ  Ὃὖ ὀὕὄ ὑὕ  

ἵ ὅὂὖ  Ὕὂὕὀ  Ἧὂὖ  ὅὉ ὅ ὂ ὑὖὂὖἻὠὍ  Ἳ  ὝἻὕ  Ἧὠὂ ὑὖὕὖ  

ἵ Ἳὕ  2.a ἵ Ὃ ὑὖὂὖὂὕ  ἱἻὖὋ . Ἧὠὂ ὅὉ ὅ ὂὖ ὑὖὠὍ  ὑὖὠὍ  

ὅὖ ὑ  ἯὠὈ ὠὅ  ὂ .  

             ὑὕ   

 

Ὕὅ.Ὕὂὕ               ὑὖ.Ὕὂὕ 

ἱ  ὂὖὉ Ἳ Ἳ  Ὗὂὕ . ἱ ὂ Ἳ Ἳ  ἱ ὂὖ  Ὃὖ ἻὍὕ (terminal symbols) ἵ  

ὂ  ὅὂὕ ὑὕ ὅὕ . Ἧ ὅ Ὁὕὄὕ  Ἧ ὂ  Ὃὖ Ἳ ὅ ὂὕὉὅ Ἳὖ Ὃ 

ὟἻὕ ὠὑ ὀ  Ὕὅὕ ὂὖ ὅὕ Ἳ ὅ . ἱ Ὄὕὑὖ  ὅὂὕ ὑὕ ὂ  ἱ ὂὖ Ὃὕ 

Ὃὖ  Ἳ ὠὑ ὑὖὕὖ . ὟὈ Ἳ ὀ ἵ Ἳὕ  ὝὅὝὂὕ ὑὖ  2.b ἵ Ὃ ὑὖὂὖ 

ὅὉ ὅ ὂ ὅ  ὅὖ ὑ  ἯὠὈ  ὑὖὠὍ .  

                                                        ὑὕ 

    ὝὅὝὂὕ  ὑὖὝὂὕ 

   ἯἯ                    Ὕὅ 

ὂὖὂὕἻ ἳ ὑὕ Ἳ ὅ ὀ ἱ ὂ  Ἳ Ἳ  ἱ ὂὖ  Ἳ Ἳ  Ἧ Ὄ. 

 Ἳὗὐὖ  ὟὈ  ὅὂὕὂ  (Bottam-up parsing) 

Ἳὗ-ὟὈ  ὅὂὕὂ  ἳ Ὅὗ  ὝἽ Ὁ ὅ ὀ ὟἻὕ ὠὑὠὉ  Ὕὂὕὀ ἻὈὕἻ  ὝἻὕ  

ὝἽὉ ὅὀ  Ὕὂὕὀ Ἳὖ Ἧὠὂ ὟὑὊὕὄ ὑὕ  ἵ  . Ἧ  Ἰ  ὑὕ ἻὖὉ ὠὂ ἳ ὍὗὀὕἻ 

ἶ  ὝἽὕ ἻὠὍ (ἱ ὂὖ Ὃ ὋὖὉὖ ἻὠὍ) Ἧὑ Ὃὖ  ὑὠἻ ὅὕ ὀὕ  ἱὀ ὝὅὉ . 

ἱὂ ἻὕἻ Ἧ  ὑὖὕὖ Ὕὂ  ὑὖὂὖἻὍὖ  ὑὌ ὅ Ἳ  ὅὕ  Ἧὑ ὠὋ ἱὀ ὅ Ἳ  ἳ Ὅ 

ὑὠἻ ὅὕὀὕἻ Ἳ Ὗὑ . Ὀὗ  Ἰ  ὠὄ ἵ ὠὉ ὅὖ ὂ ἵ Ὃ ὑὕ ἻὖὉ  2a-j 
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ἵ Ὃ ὑὖὂὖἻὍὕ  Ὃ ὅ Ὅ ἱὌ Ἳὁ ὂὕ  ἯὠὈ  Ὕὅ . ἵ Ἳὕ ὀὕἻ ὂ  

2f. ἵ Ὃ ὑὖὂὖὠὉ  ὅὉ ὅ ὂὖ ὅὖ ὑ  ἯὠὈ  Ἳὖὠὀ .  

   ὑὖ  

Ἰ  ὠὄ Ἰ  ἵ  ἷ ὅὖ ὂ   

2.j.-ἷ  ὅὉ ὅ ὂὖ ὅὖ ὑ  ἯὠὈ  Ἳὖὠὀ   

         Ὗὑ.ἳ ὑὖ  

Ἰ  ὠὄ Ἰ  ἵ  - ἷ ὅὖ ὂ   

2.h.-ἷ ὅὉ ὅ ὂὖ ὅὖ ὑ  ἯὠὈ  Ἳὖὠὀ   

                   Ὕὅ           Ὕὅ Ὗὑ.ἳ  ὑὖ  

Ἰ  ὠὄ Ἰ  ἵ    ἷ  ὅὖ ὂ   

2 .i.-ἷ  ὅὉ ὅ ὂὖ ὅὖ ὑ  ἯὠὈ  Ἳὖὠὀ   

           ἯἯ   Ὕὅ  ἯἯ  Ὕὅ Ὗὑ.ἳ  ὑὖ  

Ἰ  ὠὄ Ἰ  ἵ    ἷ  ὅὖ ὂ   

ἱ ὂ ἱὀ ὂὖ  2b ἵ Ὃ ὑὖὂὖ Ἧ.Ἧ ἵ ὅὠὂ  Ὕὅ  ἵ ὅὠὂ  ἱὠὁ  Ἧὑ ὠὋ 

Ὕὅ.Ὕὂὕ ἵὄ  Ὃὖ .  

                                 ὝὅὝὂὕ     ὝὅὝὂὕ 

 

                               ἯἯ Ὕὅ  ἯἯ  Ὕὅ   Ὗὑἳ  ὑὖ 

 

        Ἰ   ὠὄ  Ἰ     ἵ     ἷ    ὅὖ ὂ   

ἱ ὂ ἱὀ ὂὖ  2e ἵ Ὃ ὑὖὂὖ Ὗὑἳ ἵ ὅὠὂ  ὝὅὝὂὕ ἵ ὅὠὂ  ἱὠὁ  Ἧὑ ὠὋ 

ὟὑὝὂὕ ἵὄ .  

                      Ὗὑ.Ὕὂὕ  

  

                            ὝὅὝὂὕ          Ὕὅ.Ὕὂὕ       

 

                     ἯἯ    Ὕὅ        Ἧ.Ἧ     Ὕὅ      Ὗὑ.ἳ         ὑὖ  

 

                    Ἰ     ὠὄ     Ἰ         ἵ            ἷ          ὅὖ ὂ 

    

ὑὖὂὖ 2c ἷ-ὟὑὝὂὕ ἷ  ὑὖ-ἷ  ἱὠὁ  ὑὖ.Ὕὂὕ. ἵὄ  .  
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                                                                                        ὑὖὝὂὕ 

 

                                                                        ὟὑὝὂὕ 

          

 ὝὅὝὂὕ           ὝὅὝὂὕ             Ὗὑἳ                         ὑὖ 

 

                            ἯἯ   Ὕὅ            ἯἯ    Ὕὅ                    

 

                              Ἰ   ὠὄ       Ἰ       ἵ              ἷ                         ὅὖ ὂ 

ὑὖὂὖ 2a Ὕὅ.Ὕὂὕ ἷ  ὑὖ.Ὕὂὕ ἷ  ἱὠὁ  ὑὕ ἰἻ  .  

                                              ὑὕ 

 

                 ὝὅὝὂὕ                                              ὑὖὝὂὕ 

  

  

        ἯἯ         Ὕὅ                   ὟὑὝὂὕ                                    ὑὖ 

                                  

 

                                         ὝὅὝὂὕ               Ὗὑἳ 

                  

                                  ἯἯ      Ὕὅ 

 

        Ἰ         ὠὄ    Ἰ                  ἵ        ἷ                        ὅὖ ὂ 

 

 ὅ ὂὕ ὑὕ  ὑὕ ἻὖὉ ὂὖ  ὑὌ ὅἻ ὂὖ  Ὕὂὕὀ Ἳὖ ὟἻὕὠὑὉὖ  Ὗὄὕ Ἳὖ  

ὝἽὉ ὅ ὑὂὕἻ  ὝἻὕ ὑ  Ἧ ὑὍ  ἽὕὖὉὕὄὂ Ὄ. ὝὂὍὖὑὕἻ  Ὃὖὄὕ  ὝὈὕὐὖ ἱ Ὀὕὂὖὕὖ 

ὝἽὉ ὅ ὑὂὖ ὠὌ. ἱὂ  Ἧ ὅὠὀὉὖ  Ἳὗ-ὟὈ  ὅ ὂὕ ὑὕ ἳὍὑὖὉ  Ἧ ὅὠὀὉὖ  

ἽὕὖὉὕὄ  Ἧ Ὄ ἵ  ὑὕὂὖὀὌὕ . Ὗὑ ὅ ὀ ἰ Ἳ ἻὍὖ  Ὕὂὕὀ ἽὖὠὉ  

ὅὖ ὅ Ὃὖὄὕ  ἸὟὊ ἱὌ Ἳὁ ὠὂ  ὅὖ ὅ ὑὂὄὕ ἱὀ  ὅἻ ὂὖ  Ὕὂὕὀ  

ὅ ὂὕ ὑὕ  ὑὌ  ὅ Ἳ ὂὖ  Ὕὂὕὀ  ὅὂὕ ὑὕ  ὅ ὂὕὂ  

Ἧ ὅὠὀὉὖ  Ὕὅ Ὃ ὑὖὠὍὑὖ  Ἧ ὅὠὀὉὖ  Ἰ Ὃὕ . ἱ ὂ ὑὌὈὖ  ἱὀ  ἵὋ 

Ὗὑ ὅὀ  ὑὌ  ὅ ὂὕ ὂ  Ἧ Ὄ  ἱὀ  ὅ ὂὕὂ  ἵ ὅὂ  

Ὕὂὕὀ ὅὖ ὠὌ. ὑὌ  ὅὂὕ ὂὌὕὄ  Ἳὗ-ὟὈ  ὅ ὂὕ ὂ ὑὖὠὍὑὕ . ἱ  

ὑὖὂὖἻὍὖ  ὑὌ ὅ Ἳ ὂὖ  Ἳὕὁ ὅ  Ὃὖ ἻὠὍ  ὅὕ  ὑὕ ἻὖὉ ὑ ἻὠὍ  . 

Ἰ  ὟὈ-Ἳὗ  ὅὂὕὑὕ ἱὀ ὅ ὂὕ ὂὠὌ ὃὠὀ ὠὋ ὅ . ἱ  ὑὖὂὖἻὍὖ 

ἱὀ ὅ Ἳ ὂὖ  Ἳὕὁ ὅ  Ὃὖ ἻὠὍ ὑὖὕὖ  ὑὕ ἻὖὉ ὑ ἻὠὍ ἰ . ἱ Ὗὅὕ  

ἸὟὊ ὝὈὕὐὖὉὖὉ  ὝἽ ὂὖἻὍὖ ὅ  ἸὟὊ ὑὕ ἻὖὉ Ἳ  ἸὟὊ ἯὠὈ ἻὠὍ  ὂ ὑὂὕ  
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ἸὟὊ ἱὌἻὁ ὠὂ Ὗὃὕ Ἳὗ  ὝἽ  ὟὈ-Ἳὗ  ὅ ὅὕ  Ἳὗ-ὟὈ  ὅ ὅὕ  Ἰ Ὃὕ . 

ἯὠὑἻ  Ὗὑ ὅ ὀ ἰ Ἳ ἻὍὖ  Ὕὂὕὀ ἽὖὠὉ  ὅὖ ὅ ἻὖὋ  ἵ Ὃ ἳ ὠὈ ὀ  

ἵ ὑὍ  ὃὖὠὄὑἻ  Ὗὂὠὑ ἵ ὑὍ  Ἳὁὖ  ὟὃὊ ὠὂ ἳ ὅ ἻὖὋ  ἵ ὅὂὕ  

Ὗὑ ὅ .  

5.2.1.2.2. ἰὐ  ὂ  Ὀ  ἯἻὌ  ὂ  ὅὂὕὂ  (Depth first Versus breath first 

Parsing)  

ὅὖ ὑ  Ἰ  Ὀ ὑὖὕὖ Ὕὂ  ὑὖὂὖἻὠὍ ἵ  ὝἻὕ Ὗὑὕ .  

  3 a.   S         AB 

  3 b.  S          CD 

  3 c.  S  a 

  3 d.  B  b 

  3e.  C  c 

  3 f.  D  d 

ἱὑ ὟὋὕ  Ὕὂὕὀ ὠὀὉ ὅὖ ὑ  ἰ Ἳ  ἻὖὠὍὉὠὈὠὅ  ἵ  ὝἻὕ Ὗὑὕ .  

    

                                     S 

 

                                         AB                            CD 

 

                                  aB               Ab       CD        Cd 

 

                                  ab                 ab      cd                   cd 

 

ἱ ὂ ἻὖὠὍ ἯὠὈ ὠὅ ἱ ὑὖὂὈὕἻ ἯἻὌὕ: Ἰ  Ἧὂ  ὝἽ  ὃὖὠὌὉὖ  Ἳὑὄ  

ὝἽ ὂὖ  ὝὅὋὌὕ ;  ἱὊ  Ἧὂ  ἱὠὀ ὃὖὠὌὉὖ  Ἳὑὄ  ὝἽ ὂὖ  ὝὅὋὌὕ . ἱ ὂ ἱ  

Ὗὑ ὅ ὀ Ὗὃὕ  ὅ ὂὕ ὃὠὀ ὠὋ ὂὖὋὄὖ Ὗὑ ὅὕὠὀ ὑὖὠὍὑὖ . ἰὐ  

ὂ  ὅ Ὃὖ ὂ  ὃὕ  ὟὈὟὌ ὂὊ ὅ Ὅ ἻὖὠὍ ἯὠὈ ὅὖ  ὝἽ  ὑὐὖὠὉ 

ἵ  ὝἻὕ Ὗὑὕ . ὟὑὠὊ ὑὕ ἻὖὉ ὀ  ἱὠὁ  Ἰ  ὂὄὖ ὝἽ  ὑὖὂὖὠὉ  

Ὗὂ Ὕὂ Ὗὅὕ . ἵ Ἳὕ ὀὕἻ ἻὖὠὍ  Ἳ ὑὖ  Ἧὀ ab ἵ Ὃ ὑὕ ἻὖὉ ὂὖ  

ὅὖ ὑ Ὀὕ  ὑὐὖὠὉ  Ὗὂ Ὕὂ ἻὌὕ .  
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                    S  

                                                      AB 

                                                     Ab 

                                                      ab 

 

ἱ ὂ ὑὐὖ ἻὖὠὍ ἯὠὈ ὅὖ  ὑ  ἵ ὂ  ὝἽ ὂὕὄ ὑὐὖὠὉ  ὟὅὕὌ ὑὕ ἻὖὉ ὑ ἻὍὖ  

Ἰ  Ὕὂὕὀ ἽὖὠὉ  ὂ . Ἰ Ὕὑὕ  ὑὕ ἻὖὉ ὑ  Ὗὑ ὀὟὄὕ Ἧ Ὄ  Ὗὑ  ὂὄὖ 

ὑὖὂὖὉὕ  ὑὖὠὍ ὂ ὑὕ ἻὖὉ ὑ ὀὟὄὕ Ἰ  ὂὄὖ ὑὖὂὖὠὉ  ὅὉ ὅ ὑὂὕ  

ὑὖὠὍὑὂὕ . Ἰ  Ὃὖ ὅὖ ὀ ἰ Ἳ ὂὖ  ὅὌ ὑὖὂὖἻὠὍ  ὅὉ ὅ ὂὌὕ  ἵ Ὃὕ  ἸὟὊ 

Ἰ  ὑὖὕὖ Ὕὂ  ὑὖὂὖὂὕ  ὂ Ἳὠὑ Ἳ ὅ  ὅὖὋ ὑὖ Ἳ  ἻὖὠὍὉὖ  ὅὖὋ ὑὐὖἻὍὖ  

ὝὑὍὖ ὅ ὂ ὅ . Ἰ ὂὄὖ  ὝἽ ὂὕὄ ὑὐὖὉὕἻ  ὅὖ ὅ Ὃ ἱὉὌὕ . Ἰ  ἻὖὠὍ 

ἯὠὈ ὅὖ  Ἰ  ὂὄὖ ὝἽ ὂὕὄ ὑὐὖὉὖὟὌ ἳ ὅ ὂ  ὝἽ Ὁ ὂ Ἳ ὑὕ ἻὖὉ ὑ ἻὠὍ  

ὅὖ ὅ  ὅ ὂὕ ὑὕ ἰὐ - ὂ  ὅ ὂὕ ὑὕ ἵ  Ἧὠὐ Ἳ Ὕὅ . ὟὈ-Ἳὗ 

Ὀ  Ἳὗ-ὟὈ  ὅ ὂὕ ὑὕἻ  ἱ ὑὠἻὠὉ  Ἵὕ . ὟὈ Ἳ ὀ ἻὖὠὍ ὅὀ  ἸὟὊ 

ὑὕ ἻὖὉ ὠὂ Ἰ  ὟὈ ὅ ὀ ὑὐὖἻὍὖ  Ὕὂὕὀ Ἳ  Ὃὖ ὀὕὄ ὑὕ  ἵ ὅ ὀ  

ἱὠὁ ἻὌὕ  ἵὄ  Ἳὕ . ἰὐ  ὂ  ὅ ὂὕ ὑὕ Ἰ  ἽὈὉ ὂὖ  Ἰ  ὑὐὖὠὉ 

ἰ ὑὂὕ  Ὕὂὕὀ Ἳ ὂὖ  Ὗὂ Ὕὂ Ἳ ὅ ὀ ὅὕὠὂ ὂὑὋὕἻ  ὟὅὕἻὌὕ. ἱ ὂ ἱὀ ἻὍὖ  

ὅ ὂὕ ὑὕ ἽὕὖὝἽ  ὂὑὋὖ  ὑὖ ὅὀ Ὗὑ Ὁ  ἯὑἽὖὉ  ἱὂ  ἻὕὊὁὈὕἻ ἰὐ  

ὂ  ὅ ὅὕ Ἳ  ὅὖὄ ὑ  ὑἽὂὖ ὀ  ὃὖὠὋὟὑ Ὃ ὅὀ Ὗὑ . ἰὐ  ὂ  

ὅ ὂὕ ὑὕ ὃὕ  Ἰ  ἰ Ἳ ἻὖὠὍ ἯὠὈ ὠὅ ἱὠὀὃὖὠὌ  ὅὕὖὈὕὁ ὂὖ  ἻὖὉ ὑ  

ὝἻὕ  ἻὖὠὍ ἯὠὈ ὅὖ  Ἰ  ὃὖὠὌὉὖ  ἵ Ὄὕ  Ἳ ἻὠὍ  ἵ  ὝἻὕ  

ὅὕ ἻὌὕ . ἵ Ἳὕ ὀὕἻ ἰ Ἳ ἻὖὠὍ ἯὠὈ ὅὖ  Ὗὑ  S ἵ Ὃ ὑὕ ἻὖὉ ὑ ὠὑ  

ὂὕ  Ἳ ὠὑ  ὝἻὕ . AB Ὀ  AD ἵ Ὃ ὑὕ ἻὖὉ ὑ ἻὠὍ  ὝἻὕ ὀ 

ἱὊ  ὈἻ  Ἳ Ἳ  S ἵ ὅὂὖ  Ὗὑ ὅ ὀ ὑὖὂὖἻὍὕ  ὑὖὠὍ ὂὄὑὕ . 

ἱ ὈὕὂὖὕὖὉὕὄ ὃὖἻ ὑὖ  ὅ ὂὕ ὑὕ ἸὟὊ ὟὃὊ ὂὖ  Ὗὑ ὅ ὀ ἰ Ἳ ἻὠὍ ἳ ὑὕ . 

Ἧ ὂ Ἧ Ὁὖ  ἱὊ  ὑὖὠὍ ἻὍὖ  ὟὈ  ἱὉ  ἵ Ὄὕ ὑὖὂὖἻ  ὝἽὉ ὅ ὂ ὅ . 

ἱ ὑὠἻὉὖὌὕὄ ὅὂὕ ὑὕ ἯἻὌ  ὂ  ὅὂὕ ὑὕ ἵὄ ὅ .  

                                                            S 

                                           B                                   AD 
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  S 

                                          

                                        AB                               AD 

 

                                         Ab                       CD               Cd 

    

                                                                        S  

 

                                               AB                                         AD 

 

                                       aB              Ab                         CD            Cd 

   

                                         ab              ab                        cd              cd 

 ὂὖ ὂ  ὅὂὕ ὑὕἻ  ἳ ὑὕ Ἳ ὅ ὀ ἵ Ὄὕ ὑὕ ἻὖὉ ὑ ὑὖ  ἱὉ  ἵ Ὄὕ 

ὑὖὂὖἻὠὍ ὝἽὉ ὅ  Ἧὠὑ ἰ Ἳ  ἻὖὠὍ ἯὠὈ ὅὖ  ἱὠὀὃὖὠὌ  ὅὕὖὈὕὁ ὠὂ 

ἰ . ἸὟὊ ὟὃὊ ὂὖ  ὑ  ἵ Ὄὕ Ὗὂ ἻὠὍ  ὂὗ  ὑὖ  Ὗὂὕ ὑὖ Ἧ Ὄ  Ὕὑ Ὃὖ 

ἵ Ὃ  ἵ  ὝἽ. ἱὑὠἻὉὖὌὕὄ ὝἽὉ ὠὋ Ὗὂὕ ὑὖὉὖ  Ὗὅὕ  

ὅὖ ὄ ὑὠὌ ἯὂὖἻ ὅ ἽὈὕ . ὂὑὋὕὄ Ὗὂὑὕ  ὑὖὠὍ  ἰ Ἳ  Ὕὂὕὀ Ἵὖ ἱ Ὄὕ 

Ὗὅὕὄὕ  ἸὟὊ ἽὈὉ ὂὖ  ἳ ὑὕὄ ἵ Ὄὕ Ὕὑ Ὃὖ ὅὖὋ ἽὖἻ  ἵ .  

ὑὠἻ ὅὕ  (Classification) 

 ἰὐ  ὂ ἯἻὌ  ὂ 

ὟὈ -Ἳὗ ὟὈ -Ἳὗ  ἰὐ- ὂ ; ὟὈ -Ἳὗ  ἯἻὌ- ὂ  

Ἳὗ-ὟὈ  Ἳὗ-ὟὈ  ἰὐ- ὂ  Ἳὗ-ὟὈ  ἯἻὌ- ὂ  

5.2.1.2.3.ὃὖὠὌὈὕ Ὃ ὑὠὌὅὖ ὄ ἻὍὕ  ὅὂὕὂ  (Parsing with Transition Network) 

ὃὖὠὌὈὕ Ὃ  ὅὖ ὄ  ἱὌ Ἳὁ Ἳ  Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ  ὈὖἻ  Ὕὑ ὋὖἻὊὈὕἻ 

ὃὠὀ ὠὋ ὅ ὂ ὅ Ἳὖ Ὃ . ἱὂ  Ἧ ὅὠὀ  ὝἻὕ ὠἻὉὖ  ἯὠὈ ὂ ὅὌ 

ὑὖ ὂὖὉὕἽὈὕὄ ὃὖὠὌὈὕ Ὃὅὖ ὄ Ἳ  ἱ Ἳὖ Ὃὄ. ὃὖὠὌὟὅ  ὝὅὋ Ἰ  

ὑὖὕὖὑὕ Ἳ ὅ ὀ ὃὖὠὌὈὕ Ὃ  ὅὖ ὄὌὕ  (Augmented Transition Network (ATN)). ἱ  

ἳ  (Woods, 1970) ἵ ὅὑὕὖ  ὈὕὂὖὕὖὉὕ . ἱ  ATN ἵὄ Ἳὖ Ἧὠὐ Ἳ ὅ . 

ἱὌ Ἳὁ Ἳ  ὂὕὄὖὉ ἻὖἻ : Ἰ  Ὀ ὑὖὂὖἻ  Ἰ  ὝὈὕὐὖὉὖ  ὑὕ ἻὖὉ ἻὍὖ  

ὑὖὍ ἻὈὕἻ ἵὝἻὕ ὑὟὂὕ  Ἧ ὂ ὝὈὕὐὖὉὖ  ὟἻὕ ὠὑἻὠὍ ἶ  Ἧ Ὄ  

ἳ ὑὕ . Ἧ ὑ ὝὅὕὋὖὉὖ  (abstract machine) ὑὖὍ ἻὈὕἻ  ἵ ὝἻὕ ὍὌὕ . 

ἱ ὈὕὂὖὕὖὉὕὄ ὝὅὕὋὖἻ  ὂὕὄὖὉ Ἳὖ ἵ  Ἧὠὐ Ἳ ὅ . ἱὑ Ὃὖ  Ἵὕ ὂὖὉὈὕὄ ὃὀ ὠὂ 

ἱὠὑἻ  Ὕὅὕ ὂ ὅ Ἳὖ Ὃ ἱὌ Ἳὁ ὂὖ  ὑὖὂὖἻ  ἳ ἻὌὠὑ ὃὖὠὌὉὖ  
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ὃὖ ὁὉὖ Ἳ ὅὅ Ἳὖ Ὃ . ἱ ὈὕὂὖὕὖὉὕὄ ἵ Ὄὕ ὝὅὕὋὖἻὠὍ  Ἰ  ὈὃὖὠὌἻὍὕ  

(set of states) Ἰ  ὟὃὊ ὂὖ  Ἰ  Ὃὖ ὠὀ ἵ  ἳ Ὅὗ ὂὖ ὀ ὂὕ  (input device) 

ἳ Ὅὗ ὠὀ  ὅὕὖὟἽὕὂὖ ὅ  ὝὅὕὋὖὠὉ Ἰ  ὃὖὠὌὉὖ Ἧ ὂ ὃὖὠὌ  ὈὕὋ  

ὝἽ . Ἰ  Ἳ ὅὕ  Ὕὂὕ ὂὖὉὕ  (control unit) ὅ ὅὕ Ἳ  ὝἽ ὉὌὕ . 

Ὃὖ ἻὠὍ ὟἽἻὕὖ Ἳ  ὅὕὖὟἽὕὂὖ Ἳ  ἱὠὂ  Ἳ ὅὕ  Ὕὂὕ ὂὖὉὖ  ἯὠὀὉ 

ἱὉ . ὝὅὕὋὖὉὖ  Ἳὁὖ ὂὖὋ  Ἧὂ  ὃὖὠὄὑἻ ὂὖ  ὃὖὠὌὉὕ  ὃὖὠὄὑἻ ὂὖ  

ὃὖὠὋὟὑ Ὃ Ὁ ὝἽὉ ὠὈἻὍὕ  ὃὖ ὁὉὖ Ἳ ὅ . ἵὍὖὠὈὉὕὄ ὂὕὄὖὉ Ἳὖ 

ὃὖὠὌ  ὝὅὕὋὖἻ  (Finite State Machines (FSM)  ὃὖὠὌ  ὂὕὄὖὉ ἻὖἻ  (Finite state 

Automata) ἵὄ ὅ . ἯὠὑἻ  ἶ  ὝὈὕὐὖὠὉ ἽὗὊὕὄ ὝὈὕὐὖἻ  ἵ ὅ . 

ἽὗὊὕὄὝὈὕὐὖἻ  ὐ ὑὠὊὉὠὋ ἱ Ὄὕὂ ὝὈὕὐὖἻὍὖ  (Ὀ ὂὖὉ, ἳ ὅὠὀ/ ἳ ὅ ὂ, 

ὂὑὖ ὂ) ἵ Ὄὕ ὅ Ἳ  ἱ . ἱὂὄὕ  ἱὠὂ  ἵ ὁὖ ὠἻ ὃὖὠὌἻ  (finite 

number of states)  ἳ Ὅ ὂὕὄὖὉ ἻὖὉὕ  ὝὂὕὖὝἻὕ Ὅ ἱὉ. ὃὖὠὌ  

ὝὅὕὋὖἻ  ἯἻ ὃὖὠὄὑἻ  (Internal memory) ἱ ὠὌ. ἱὂ  ἻὕὊὁὈὕ  Ἧὂ  ὃὀ ὠὂ 

Ἧ Ὗὅὕ  ὅ Ἳ ὅ ἻὖὋ Ὃὖ ὀὕ  Ἧ ὟὅὕὠὂὉ ὝὅὕὋὖ ὃὖὠὌὉὖ  ὃὖ ὁὉὖ Ἳ ὅ . 

ἱ ὈὕὂὖὕὖὉὕὄ ὝὅὕὋὖὉὖ  ὃὀ ὠὂὠὉ ἵ Ἳὕ ὀ ὅὖ ὑ  ἵὍὖὉ ἱὌ Ἳὁ ὠὂ 

ἵ ὝἻὕ Ὗὑὕ .  

 S                   aB 

 B                    bB  

 B            c 

ἱ  ab*c ἵ Ὃ ἽὗὊὕὄ ὝὈὕὐὖὠὉ ἳ ὑὕ . ἱὂ  ἽὈὈὕὄ ὂὕὄὖὉ ἻὖὠὉ ὈὊ  

Ἧ ὅὠὀὉὖ  Ἰ  ὃὖὠὌ ὅὀ  (State diagram) Ὄ  ἳ ὅ ὂ  ὝἽ ὉὌὕ .  

S B  

                                                              b 

    a   c  

 

ὟὈὟὌ ἳ Ὅ ὅὀ ὂὖ  Ἳ Ἳ  ὃὖὠὌἻὠὍ  Ὃὖ ὅὖ . ὑὖ Ἳ  (ὅὀ ὂὖ  Ἧ  ὑ ὑ ὂὖ  

ὂὊ ὅ Ὅ ) ὃὖὠὌὈὕ Ὃ ἻὠὍ Ὃὖ ὅὖ . ὑὖ ἻὍὖ  ἳ Ὅ Ὄ Ὃὖ Ἳ  (labels) Ἰ  

ὃὖὠὌὈὕ Ὃ  Ἵ ὅὑὖ ὅὂ Ἳὕὄ Ἳ ὅὕ ἻὠὍ  ὂ . ὟἻὕ  

ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ Ἳ  Ἰ  ὂὄὖ ὅ ὀ ὃὖὠὌ ἳ . Ἧ  ἱ ὂὖὃὖὠὌ 

ἵὄ ὅ . ὑὖὕὖ Ὕὂὕ  ὑὖὂὖἻὍὖ  ὃὖὠὌ ὑὠὊὅὀ ὂὖ  ὝὅὉ  ὝἽ ὑ  ἱ ὂ 

ὂὕὄὖὉ Ἳὖ  ὟὃὕὖὠὀὉὕὄ . ἱὋὖὂὖ Ὃὕ Ὃὖ Ἳ  (non-terminal symbols) ὃὖὠὌἻ  

(states)  ὝἽ . ἱ ὂὖ Ὃ Ὃὖ Ἳ  (terminal Symbols) ὃὖὠὌ Ὀὕ Ὃ ὂὖ  (transition) 

ὝἽ . ἱ ὂ ὂὕὄὖὉ ἻὖὉὖ  ὃὀ ὠὂὠὉ  ὅὖ ὑ Ὀὕ  ὑὖὍ ἻὌὕ . Ἳὁὖ ὂὌὕὄ 
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(computation) Ὕὂὕὀ ἻὃὖὠὌ (initial satate) ἵ  Ὃὖ ὅὖὀ ὅ ὀ ὃὖὠὌὉὖ  Ὕὂὕὀ ἻὖὋ . 

(ἱ  S Ὕὂὕὀ ἻὃὖὠὌὉὕ ). ἳ Ὅὗ ἻὍὖ  ἳ Ὅ ὂὌὕὑ  Ὃὖ  ἯὟὂὕ 

Ὕὅὕ ἻὖὋ ὃὖὠὌὈὕὋ  ἱ ἻὖὋὂὕ ἵ  ὅὕὖὟἽὕὂὠὄ ὝἽ . Ἧ ὑὕ  Ὕὅὕ ὂὖὄὕ  

ὝὅὕὋὖ ὃὖὠὌ Ὀὕ Ὃ ὠὂ  Ὕὂὕὀ  Ἧ ὂ ὃὖὠὌ  ὝἽ  Ὀ  ἳ Ὅὗ  ὋὖὠὉ 

ἶ ὝἻὕ . Ἧὂὕὑ  Ἧ  ὂὄ  Ἳὑὄ ὠὂ  Ὕὂὕὀ ἽὖὉὖ Ὅ Ἧ ὂ  

Ὃὖ  ὂὖ . ἱ ὂ ὝἽὉ ὅὕ  ὝὅὕὋὖ ὃὖ ὑ  ὑὠὊ Ὕὂὕὀ  ὃὀ . 

Ἧὂὕὑ  ὂ ὃὖὠὌὈὕ Ὃ Ἳ  ἱ Ὄὕὂ  ὑὠὊ ὃὀ . ὝὅὕὋὖ ἱ ὂὖὃὖὠὌὉὖ  ὃὖ  

Ὗὅὕ  ὃ ὟἻὕ ὠὑὠὉ ἶ Ἳ ὅ ὀ  ἵὄὌὕ . ἱὟὂ ὂὕὄὖὉ ἻὖὠὉ ἳ Ὅὗ  

ὝὑὍὖ  ὃὖὠὌὈὕ Ὃ  ὝἽὉ  ὅ ὠὅ Ὀὕ Ὃὖ ὟἻὕὠὑἻὠὍ ἳ ὑὕ Ἳ  ὝἽ ὉὌὕ . 

ὃὕ  ἱ ὂὖ-ἳ ὟὍ- ὂ -ὝὑὍὖὟὉ (Last-in-First-Out) ὅ Ὁ  Ἳ ὅ ὂ ὅ ὀ 

ὃὖὠὄὑἻ ὠὂ  (FSA Memory) Ἧὠὂ ὂὖὋὠὈὉὕἻ  ὠἻὉὕὍ (manipulate) Ἳ ὅὕ  

ὈὊ ἻὠὍ  (control convention) ὟἽ ὂὕ  ὂὕὄὖὉ ἻὖὠὉ ἻὗὟὐ ὂ ὂὕὄὖὉ ἻὖὉὕἻ 

(Push Down Automata) Ὀὕ ὋὌὕ . Ἧ  ὂὌὕὄ ὃὖὠὄὑἻ ὂὖ  ὃ ὠὈ ἻὕὊὁὈὕἻ Ὀ ὂὖὉ 

ἳ Ὕὅὕὂὖ ὂὠὌ (centre embedding) ὠἻὉὕὍὌὕ . ἻὗὟὐ ὂ  ὂὕὄὖὉ ἻὖἻ  ὐ  

ὑὠὊὉὠὋὉ Ὃ ὝὈὕὐὖἻὍὖ  (Context Free Language(CFL) ὑ ἻὠὍ ἶ Ἳ ἱὉ .  

5.2.1.2.3.1. Ὀ ὂὊ  ὃὖὠὌὈὕ Ὃ ὑὠὌ ὅὖ ὄ Ἳ  (Recursive Transition Network (RTNS)) 

Ὕὅὕὖὂὕ Ἳ ὅ ὀ ὃὖὠὌὈὕ Ὃ  ὅὖ ὄ  (Augmended transition Network) ἵ ὅ  

ὃὖὠὌὈὕ Ὃ Ὀ ὂὊ  ὑὠὌ ὅὖ ὄ  (Transition recursive network) ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ 

Ἧ ὑὈὕὄ ὐ  ὑὠὊὉὠὋὉ Ὃ ὝὂὕὖὝἻὕ  ὂὖ ὀ ὂὖ  (Ingenious Context Free 

Recognition Device) ὑὖὕὖὑὕ ἻὈὕ . Ὕὅὕὖὂὕ Ἳ ὅ ὀ ὃὖὠὌὈὕ Ὃ  ὅὖ ὄ Ἳ 

ἱὌ Ἳὁ ἻὍὖ  ὑὖὕὖ Ὕὂὕ  ὑὖὂὖ ἳ ὅ ὂ ὂὖ  ὑὖ ὅ ὂ Ἳ Ὀὕ ὋὈὕἻ 

ἯὠὈἻὖ Ὃ . ἱ  Ὀ ὂὊ  ὃὖὠὌὈὕ Ὃ ὑὠὌ ὅὖ ὄ ἻὍὖ  Ἧὅὠὀ ἻὕὊὁ ἰ . 

ὅὖ ὑ  ἵὍὖὂὕὄ ἱὌ Ἳὁ ὠὂ ἵ ὝἻὕ Ὗὑὕ .  

ὑὖὂὖ 1. Ἧ: ὑὕ  Ὕὅ.Ὕὂὕ + Ὗὑ.Ὕὂὕ * + ὑὖ + ( .ὑὖ)  

           ὑὖὂὖ 1. ἰ: ὑὕ  Ὕὅ.Ὕὂὕ + Ὕὅ.Ὕὂὕ + ( .ὑὖ)  

ὑὖὂὖ 2. Ὕὅ.Ὕὂὕ  (Ἧ.Ἧ) (ἯὍὑὠὀ) Ὕὅ.Ἧ * Ὕὅ*  

ὑὖὂὖ 3 : Ὗὑ.Ὕὂὕ Ὕὅ. Ὕὂὕ + Ὗὑ.ἳ  

ἱὠὑ ὐ  ἱ Ὄὕὂ ὝὈὕὐὖὠὉ { .ὑὖ, ὑὖ, Ἧ.Ἧ, ἯὍὑὠὀ, Ὕὅ.Ἧ, Ὗὑ.Ὕὂὕ.} ἵ Ὃ 

ἵ ὀὌὕ  ὑὖὍ Ἳὖ Ὃ . ἱ ὂ ἱὌ Ἳὁ ὂὖ  ὠὋ ὂ ἰ Ἳ Ἵὕ ὂὖὉ  

ἱ Ἳὖ Ὃ . ὅὖὠὋ Ἧὠὀ Ὃὖ  ὑὖ ὅ ὠὂ ὝὑὍὖ ὅ; ὃ Ἵ ὂὖὊ Ὃὖ ἳ Ὅ 

Ὃὖ  ἾὖὉ ὠὂὟὉὕ Ὀὗ Ὀὗ  ὑ ὑὠὂὟὉ Ὃὖ . ἱ ὂ ὑὖὂὖἻὍὖ  ὑὌ  ὅ Ἳ 

ἽὗὊὕὄ ὝὈὕὐὖἻὠὍ ὑὖὑὕὖ ὅὂὕἻ ἵ ὝἻὕ ὍὌὕ .  
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{Ὕὅ.Ὕὂὕ, Ὗὑ.Ὕὂὕ, ὑὖ, .ὑὖ 

{(Ἧ.Ἧ), (ἯὍὑὠὀ), Ὕὅ.Ἧ * Ὕὅ 

{Ὕὅ.Ὕὂὕ- Ὗὑ.ἳ}  

ὑὖὂὖ 1-ἱ  ἱ  ὅ ὂὖἻ ὀ  Ὕὂὕὀ ὠὀὉ ὂὕὄὖὉ ἻὖὉὖ  ὃὖὠὌ ὑὠὊ ὅὀ Ἳ  

ὅὖ ὑ Ὀὕ ἯὠὈ . 

ὑὕ 
 

 
   

ὑὕ 
  

 
 

 Ἧ.                                                              

  

              

 ἰ .                                                              

  

          

Ὕὅ.Ὕὂὕ. Ὗὑ,Ὕὂὕ.. 
ὑὖ. 

.ὑὖ. 

Ὕὅ.Ὕὂὕ. Ὕὅ,Ὕὂὕ. 

.ὑὖ. 
JUMP 

JUMP 
Ἧ-ὠὑ  ἰ-ὠὑ  ἱὠὁ  ὅὖ ὑ  1. ἵ Ὃ ὑὠὊὅὀ  Ἳὖὠὀ . ἰἻ ὟὈ Ἳ ὀ 

ὃὕ  ὑὖὂὖἻ  ἱὠὁὉὕἻ ὅὖ ὑ   ὃὖὠὌὈὕ Ὃ ὑὠὊὅὀ Ἳ  Ἳὖὠὀ .  

ὑὕ  
 

   

ὑὕ   
   

Ὗὑ. 

Ὕὂὕ 
  

 

1. 

                                                             

  

 

2.         

                                                                

 3.                                                              

  

         

Ὕὅ,Ὕὂὕ. Ὗὑ,Ὕὂὕ. 
ὑὖ. 

Ὕὅ,Ὕὂὕ

. 

JUMP 

.ὑὖ. 

Ἧ,Ἧ. ἯὍὑὠὀ 

JUMP 

Ὕὅ.Ἧ. 

JUMP JUMP 
Ὕὅ,Ὕὂὕ. Ὗὑ.ἳ. 

Jumb ἵ ὅ  ἵ ἵ  ὑ ὑὑὕὂ ὂὖ (ATN formalism) ἳ Ὅ ἵ ὂ ἳ Ὅὗ ὠὀ  ἶ Ἳὕὂ 

Ἳ ὀ Ὃ ὃὖὠὌὈὕ Ὃ ὠὂ (Unconditional transition) Ὃὖ ὅὂ Ἳὕὄ ἱὉ ὅὕὄ ὈὊὅὕ . 

ἵὍὖὉ FSA-  ὑὠἻὉὕὄ Ὀ ὂὊ  ὝἽὉ ὅὕ ὠὀ  ὠἻὉὕὍ ἱὉὌὕ; ἶὝὄ Ὃὕ  Ἧ  

ἵ ὟἻ ἱ  ὑ ὂ  ἵ ὑὕ  ἳ ὅ ὠὀ Ἳὁὖ ὂ ὅὖ  ἵ Ὗὅὕὑ  ἵ ὅὠὂ 

ὃὖὠὄ  ὑὂ  ὑὐὖὉὖ ὠὌ. FSA-ἷ Ἳὗ ὂ  Ἧ ὠἻ (Push down Stack) ὟἽ  Ἳὗ  

ὂ  ὂὕὄὖὉ ἻὖὉὕἻ (Pushdown Automata (PDA)) Ὀὕ Ὃὖὄὕ  ἱ  Ἵὕ ὂὖὉὈὕὄὂὕ . 
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Ἧ Ὕὅὕ  ἱ ὂὖ ὀ ὂὖ  Ἳὁὖ ὂ  ὟἽὈὖ ὂ  Ὀ  Ὀὗ ὀ  ὠὁ  ὝἽὉ ὠὈἻὠὍ  

ὠἻὉὕ ὑὂ  ὟὂὠὑὉὕὄ Ὄὂὄ  ἯὠὈ . Ἳ ὅὕ  ὂ Ἳὕ ἻὈὕἻ ὃὖ ὂ ὅ  

Ὀὗ  Ὕὂὕὀὑὂὕ  ἱ  ἱ ὂὖ ἳ ὟὍὂ -ὝὑὍὖὟὉ (last-in-first-out) ἵ Ὃ 

Ἧ ὅὠὀὉὖ  ὃὖἻ . Ὃὖ ἻὠὍ (symbols) Ὄ Ὃὖ ἻὍὕἻ  (Labels) ὝἽὉ  

Ἧ ὅὠὀὉὖ ὑὖὍ ὂ  ὃὖὠὌὝὅ  ἵ ἵ  (standard ATN) Ἳ ἽὕὉ 

ὅὖὊὂὖὅ Ἳὖ Ὃ . ἳ ὅ  ὝἽὉ ὅὕ Ἳὖ  Ἳ ὀὠὍ ὂὊ ὅ ὀὕ  Ἧ ὟὅὕὠὂὉ 

ὝὅὕὋὖὃὖὠὌ Ἧ Ἳὖ  ὂ Ὅ ὅ . ἱ ὑὕ  Ἳ ὀὠὍ  ὂὖ Ὗὅὕ  Ἳὁὖ ὂ  ἯὟὂ 

ἱὀ ὂὖ  ὂὖ ὅ  Ὕὂὕὀ Ἳ  ὝὅὋὌὕ . ἵ ἵὑ ὑὑὕὂ  (ATN formalism) Ἰ  

ὃὖὠὌ  Ἳ ὅὕ  ὝὅὉ Ἵὖ ἵ Ἳὕ ὀὕἻ PUSHNP (ὝὅὉ ὝὂὕὀὠὊ  ὂ ) 

ἵ Ὃ ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ὃὖὠὌὈὕ Ὃ ὂὕ  ἵ ὅ ὅ . ἱὂ Ὕὅὕ ὂὈὕὄ 

ἱ ὂὖ ὃὖὠὌ ὈὊ  POP ἵ  ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ Ὕὅὕ Ὁὕὄ ὑὖ ὠὌ (arc)  ὝἽὉ ὅὕ  

ὃὖ  Ὗὅὕ  Ὄ  ὝὅὕὋὖὃὖὠὌ Ἧ Ἳὖ ὂὖ ὅ  Ὕὂὕὀ ἻὃὖὠὌ ὃὖ ὂ ὅ . ὃὕ  

ἱ  ὅὖὋ ὃὖὠὌὈὕ Ὃ ἻὍὖ  ( .ὑὖ, ὑὖ, Ἧ.Ἧ Ὗὅὕ Ὃὑ Ὃὖ ) Ὀὂὖ ὃὖὠὌὠὉ 

ὃὖ ὁὉὖ Ἳ Ὗὑ . ὃὈ  ὑὖ ὅ  ἱὌ Ἳὁ ὑὠἻ ὅὕ  ὝὅὉ ἻὠὍ  ὅ ὂὕὂὌὕἻ 

ἱ ὂὕ  ἸὐὖὉ Ἧὠὑ ἳ ὠὈὉὕὄ ἳ Ὅὗ ὋὖἻὍὕἻ ἱ ὅ  Ἧὕὖ .  

ὃὕ  ὃὖὠὌὈὕ Ὃ ὑὠὌ ὅὖ ὄ  (Transition Network) ἱὌ Ἳὁ Ἳ  ἵ ὑὕ  

ἯἻὊὕὂὖἻὠὍ  ὠἻὉὕ Ἳὖ Ὃὄ ἵ ὅὠὂ Ὃὖ ὅὖὀ Ὗὑ . Ἰ  Ἵὕ ὂὖὉ  ἯἻὊὕὂὖὠὉ 

ὑὖὕὖ Ὕὂὕ  ὑὖὂὖἻὍὖ  (rewriting rules) Ὕὂὕ ὂὖὉὕἻ ὝὑὍὖ ὅ ὂ ἱὉ . 

 ὑὖ. 4. Ἧ Ἧ.Ἧ Ἰ   

ὑὖ. 4. ἰ Ἧ.Ἧ  Ἧ ὂ  

ὑὖ. 4. ἱ Ἧ.Ἧ  ὝἻὕ Ἵ  

ὃὕ  ἽὖὌ Ἳ ἻὠὍ  ὅὉ ὅ ὂὖ ὑὖὕὖ Ὕὂ  ὑὖὂὖἻὠὍ ὑ ὑὖ  ὅὖ ὑ Ὀὕ  Ὀὕ Ὃὖ  

ὋὌὕ 

Ἧ.Ἧ 
 

 

 

 

 

.        

        

 

POP 

POP 

POP 

ὈὕὋὕἻ ἶ ἵὄὖ ἵ Ὗὅὕ ὃὀ ὅ  Ὗὅὕ ὃὕ ὃὖὠὌ Ὀὕ Ὃ ὠὂ  Ἰ  Ὀ  
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ὝἽὉ ὅὕ ἻὠὍ ὑὖὑὕὖ ἻὌὕ. Ἧ   ὑὖὑὕὖἻὕ ὅ ὀ ἯἻὊὕὂὖὠὉ ὅὕ . ἯἻὊὕὂὖὉὖ  

ὑ ὑ ἯὠὈ  ὃὖὠὌὈὕ Ὃ ἱὌ Ἳὁ  ἳ Ὅὀ Ἳ  ὂ  ὝὈὕὐὖ  ὝἽὉ ὅὕὀὕἻ 

Ὀὕ ἻὖὋ . ὅὊὑὌὕἻ  ὅὉ ὅ ὂ ὅ  ἯἻὊὕὂὖὠὉ  ὅὕ  ὝἽὉ ὅὕ Ἳ  (Ὕὅὕ ὑὕἻ 

CAT ἵ  Ἧὠὐ Ἳ ὅ )  ὑὖὍ Ἳ  Ὕὅ Ὃ ὑὠἻ ὅὕ ὠὀ (Predifined category) 

Ἧ ὟὅὕὠὂὉ ἳ Ὅὗ  ὝἽὕ Ἳὕὄ (Current input word) ἯἻὊὕὂὖ ὝἽὕ ὀ  (Ὕὅὕ ὂὖ) 

ὅὕὖὟἽὕὂὖ Ἳὖ Ὃ . ὃὕ  ὑὠὌ ὅὖ ὄ  ἱὌ Ἳὁ ὠὂ (Network grammar) (A1-A3) 

ὝἽὕ ὑὠἻ ὅὕ  ὟἽὕὂὠὄἻ ἻὖὠὀὉὖ  (CAT) Ὀὕ Ὃ ἻὠὍ Ὗὑ ὅ Ἳὖ Ὃ Ὀ  

(Push, ὂ ) ἵ Ὃ ὠὁ  ὝἽὉ ὅὕ ἻὠὍ Ἧὠὐ Ἳὖ Ὃ Ὀ  Ὕὅὕ  POP ὑὖ ἻὍὕ  

ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ἱ ὂὖὃὖὠὌἻ ὀ  Ὁ ἰ ἵ -  ὃὖὠὌὝὅ  

Ἳ ἽὕὉ ὀ  ὂ Ὕὃ ἻὈὕἻ  Ὕὅὕ ὂ Ἳὖ Ὃ Ἰ  ὑ ὑὖ  ἳ ὅ ὂ  

ὝἽ  ὃὖὠὌὉὖ  ὃὕ  ἱ ἻὖὟὋὕ . 

ὑὕ  
 

 
 

 

ὑὕ 
    

ὅὖἳ 

Ὕὂὕ 
  

A1          

                                                              

  

   

    

 A2:                                                              

  

            

 

A3: 

                                                              

  

 

 

 

PUSH

  

CAT 

JUMP 

Ὕὅ.Ὕὂὕ 

PUSH 

Ὕὅ.Ὕὂὕ 

 

.ὑὖ. 

Ἧ.Ἧ. ἯὍὑὠὀ 
Ὕὅ. Ὕὅ.Ἧ. 

CAT CAT CAT CAT 

POP 

Ὕὅ,Ὕὂὕ. Ὗὑ.ἳ. 

PUSH

  

CAT 

POP 

ὟὈὝἽὕ ὄ  ὐ  ὑὠὊὉὠὋ ἱ Ὄὕὂ ὑὖὕὖ Ὕὂὕ  ὑὖὂὖἻ ἽὈὈὕὄ 

Ἧ ὑὃὖὠὌὉὕ . Ἧὂὕὑ  ὐ  ὑὠὊὉὠὋ ἱ Ὄὕὂ ἱὌ Ἳὁ ὠὂ Ἧὂ  ἽὈὈὕὄ 

ἰ ἵ -ἰἻ ὈὕὋὌὕ . ἱ ὅὖ  ὑὖὕὖ Ὕὂὕ  ὑὖὂὖ ἱ Ὄὕὂ ἻὖὉὈὕὄ ἰ ἵ 

ὅ  ὝἽὉ ὅὕ  (process) ἵ Ὃ Ἳ  ἽὕὉὌὕ . ὃὕ  Ἰ  ὝὈὕὐὖὉὖ  Ὕὂὕὖ 



336 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

ὝἻὕ  ὝἽὉ ὠὋὠὉ (recognition Process) ἳ ὑὕ Ἳ Ἰ  ἱὌ Ἳὁ ὠὂ ὅὉ ὅ ὂ 

ὑὖ ὅὖὄὕ  ὑὖὕὖ Ὕὂὕ  ὑὖὂὖ ἵ ὄ ὝἽ Ὁ Ὗὑ  ἵ  Ἳὖ Ὃ . ἰ ἵὄὖ  

Ἧὀ  ὂὕὄὖὉ Ἳὖ  ἵ ὑὕ  ὝἽ Ὁ Ὗὑ  ἵ  Ἳὖ Ὃ . ἵ.Ἳὕ. ὑὖὕὖ Ὕὂ  

ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ὐ  ὑὠὊὉὠὋὉὖ Ὄὕὂ ὝὂὕὖὝἻὕ Ὅ  ἳ ὑὕ  

Ἰ ὠὋ  (Production System) ἯὟὂ ὝὈὕὐὖ  Ὕὂὕὖ ὝἻὕ ὑὕὄὕἻ 

ὃὠὀ ὠὋ ὅ ὂ ὅ ὀ ἰ ἵὠὄ  Ἰ ὅὖ ὅὕ Ἳ. ἰ ἵ ὑ ὑὑὕὂ  (RTN 

Formalism) Ἳὁὖὄὖ ἳ Ὅὗ ἻὍὖ  ἽὖὌ ὑὕὖὠἽὉὕὄ ἳ ὅ ὂ ὝἽ  Ὗὅὕ  ὈὊ  

ὝἽὉ ὠὋ ὃὖὊὌὕ Ἳ ὝὈὕὐὖἻὍὖ  (Conventional Procedured Programming Languages) 

ὅ ἻὠὍ ὝὑὍὖ ὅ Ἳὖ Ὃ : Ἳ ὀὠὑἻ Ὀ  Ἳ ὅὀὕὂὠὑἻ  ἱὑ Ὃὖ  

go to ὃὖὠὌ Ὀὕ Ὃ Ἳ  ὝὈὕὐὖ  ἯὠὀὉὕὍ ὋὖἻ  (ὃὖὠὌὉὖ ὝὅὉ Ἳ ), ὝἽὉ ὅὕ  

Ἳ ὀὠὍἻ  (Procedurce calls) (Push: POP). ἱ ὂ  Ἳ  ἽὕὉ  ἻὖὉὈὕὄ 

ὝὑὍὖ ὅὠὀὉὕἻ ἱ Ὄὕὂ ὝἽὉ ὅὕ  ὑὖὍ Ἳὖ ὝἻὕ ὑὕ (Interpreter) Ἧὂὖ  

Ἰ  ὟὈ ὅ ὀ ὃὖὠὌὈὕ Ὃ  ὑ  ὃὖὠὌὠὉ ἯὠὀὠἻὉὖ  Ἧὂ  ὃὀ ὠὂ ἰ .  

5.2.1.2.3.2. ὃὖὠὌὝὅ Ὕὅὕὖὂὕ Ἳ ὅ ὀ ὃὖὠὌὈὕ Ὃ ὑὠὌ ὅὖ ὄ Ἳ (Standard ATNS)  

ἰ ἵ  (RTN) ὅ ὂὕ  ὈὖἻ ὅὉ Ὅ ὝὅὕὋὖ Ἧ Ὄ. ἱ  ὐ  

ὑὠὊὉὠὋὉὖ Ὄὕὂ ὝὈὕὐὖἻὠὍ Ὀ  ὂὕ  ὝὂὕὖὝἻὕ . ἯὠὈ ὅὕ Ἳ  ὝἽ Ὁ ὅ ὀ 

ὝὑὍὖ ὠὀ ὂ ὑὂ Ἳὕὄ ὑὐὖ ὠὋ ἱ ὠὌ. ἳὅὠὈ  ἱὌ Ἳὁ Ἳ  ἵ  

ἯὋὖὉ ὅ Ἳὖ Ὃ ὑὖὕὖ Ὕὂὕ  ὑὖὂὖ Ἰ ὠὋἻὍὖ  ἹὊὍ  ὝὅὕὖὉ ὠὁὑ  

ὑὖὕὖ Ὕὂ  ἯὠὀὉὕὍ  ὋὖἻὠὍ ὅ ὃὖὠὌ ἰὂὖ Ἳ ἱὉ ἻὖὉὕἻ (Hierachical dominece 

operator) Ὀὗ ὑὕ Ἳ  ὝἽ  Ἰ  ὕὖ  ὝἻὕ ὂ  ὝἽὉ ὅὕ  ὝὑὍὖ ὀὕἻ Ἰ  

ὅ Ὃὖ ὂ  ἻὖὠὍ ἯὠὈ ὠὅ ἳ ὑὕ Ἳ ἱὉ .  

 

                                      A                XYZ 

   A 

 

   X          Y            Z 
 

ἰ ἵ ὠὄ (RTN) ὐ  Ἳ ὀ ὅ Ὃὖ ὂὌὕἻ  ὅὉ ὅ ὂ Ἳ ὠὈὉὕἻ 

ὂὖ ὀὈὖὀ  Ὗὑ . ὑ ὑὑὕὂ  ἸὟὊ ὟὃὊ ὂὖ  Ἰ  ὟὈ ὅ ὀ Ὃὖ ἻὠὍ 

(Symbols) ὅὕὖὟἽὕὂὖ Ἳ ὑὐὖ ὂὊὕὂ ἻὕὊὁ ὂὕ  Ἳ ὀ ὝὂὕὀὊὠὈ  ὑὖὂὖἻὍὖ  (Context 

Sensitive Phrase Structure rules) ὅὖ ὑ  ὃὖὠὌὟὅ  ὑ ὑ ἻὍὖ  Ἰ ὠὋ ὃὖὠὌὈὕ Ὃ 
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ὑὠὌ ἯὠὈ  (Transition Network) ἳ ὅ ὂὈὕἻ ὅὂὖ  ὝἽ Ὁ ὟὃὊ Ὁὕὄ ὑὐὖ 

ἱ ὠὌ.  

XAY            X BC Y 

Ἧ Ὄ   

            A                BC/X-Y 
 

ὃὖὠὌ Ὕὂὕὖ ὝἻὕ ὑὕὄὖ  (Finite State Recognizer (FSR)) ἻὊ Ὂὀὕὄ 

Ἳ ὀὠὈ ὅὖ ὂὕὄ (crude arctitecture) Ὀὕὂὖὕὖ ὑ ὑὖ  ὅὊ ὅὠὊὉὕἻ  Ὕὅ Ὃ 

ὑὖὍ Ἳ ἻὍὖ  ὅὊ ὅὠὊ ὟὈ-Ἳὗ  (top-down)  ἱὀὈὖ  ὑὌ  (left-right Ὕὂὕὀ Ἵὖ 

Ἳ ἻὍὖ  ἱ ὑὠἻὉὖὌὕὄ ὑὖὂὖἻὠὍ ὃὖὠὄ ὅὕ ὅὠὂ  ὀ ὃὖὠὌὈὕ Ὃ ὑὠὌ 

ἯὠὈ  Ἵ ὀἻ ὂὖ  ὑὖἻὕὊὈὕἻ  ὝἽ ἻὖὋ . ὐ  Ἳ ὀὠὈὉὖ  ὟὈ-Ἳὗ  ἱὀὈὖ  

ὑὌ  ὃὠὀ ὠὋ ἵ  ὅὖ ὄὕ  ὑ ἻὖὋ  ἵ  ἯὋὖ  Ἵ ὂ ὅ  Ἳὖὠὀ ὅ  ὑὠὊ 

ὃὖ ἽὉ ἻὠὍ  ὅὖ ὂ Ὅὖὠὑ Ἳ  Ἵὕ ὂὖὉ ὅὀ Ὗὑ . ὃὖὠὌὈὕ Ὃ ὑὠὌ ἯὠὈ ὅὖ  

ἱὉ ὂὖὊ ὂ ὠὈὉὕὄ ὅὕὖὈὕὁ  ἯὅὠὀὉὖ  ὅὖ ὄὕ  ὑ  ἽὖὌ ὃὖὠὌ Ὀὕ Ὃ Ἳ  

(transition)  Ἳ ὅὕ ἻὠὍ  ὂὌὕἻ  ὂὊ ὂὖὉ ὃὖὠὌὈὕ Ὃ ἻὍὖ  ὑὖὑὊὠὁἻὠὍ  

ὟἽὈὖ ὠὑ Ἳ  Ὀὗ Ἳ  ὂὌὕὄ ὃὖὠὄὑἻ  Ὗὂὠὑ. ἵ ἵ ὄὖ (ATN) ὑὠὌ 

ἯὠὈ ὅὖ  Ἰ Ὕὑὕ  ὃὖὠὌὉὖ  Ἰ  Ὀ ὅὂὖ ἻὠὍ Ἧὑ ὠὋ ὅὉ ὅ  ὑ ὁ  

ἽὖὌ ὑὖὍ Ἳ ὅ ὀ ὝἽὉ ὅὕ Ἳ ὀ  ὟἽ Ἳὖ ὟὋὕ . ὃὖὠὌὟὅ  ἵ ἵ ὄὖ (ATN) 

ὅὂὖ ἻὍὖ  ὂὊ ὅ Ὅ ὈὖἻ ἻὖὉὈὕὄ ὝἽὉ ὠὈἻ  (operations) SETR ἵ Ὃ 

Ἰ ὅὠὀ  ὝἽὉ ὅὕ  Ἰ  ὅὂὖ  ὂ ὟὅὕὠὂὉ Ὀὂὖ ὠὅ  ὂ  GETR ἵ Ὃ 

ὝἽὉ ὅὕ  ἰ . ὅὂὖ ἻὠὍ  (registers) Ἧ  Ὕὂὕὀ ὅὕὄ ὝἽὉ ὠὈἻὠὍ  ὟἽ  

ἰ ἵ ὠὄ ὐ  Ἳ ὀ ὝὈὕὐὖἻὠὍ  ὝὂὕὖὝἻὕ Ὅ  ὝἽ ὉὌὕ . ἱ ὅὖ  

ἱὌ Ἳὁ  ὑὐὖὉὕἻ ὅὉὁ ὂὖ  ὂὀ ὂὖ  ὂὕὄὕἻὟὑ ὅὂὕ ὂ ἻὖὠὍ ἯὠὈ ὠὅ 

(parse tree) ἳ ὑὕ  ἻὖὉὈὕὄ ὅ ὠὅ ἱὐ ὑὖὀὌὕ . ἱ ὅὖ  ATN literals 

Ὀ  ὅὂὖ Ὕὅὕ Ὅὀ Ἳ ὂὖ  ἵ ὂ ὅ Ὁ  ἯὠὈ ὠὅ ἳ ὑὕ ὑὠὂ 

Ἧ Ὀὂὖ  ἯὠὈ-ἳ ὑὕ  ὝἽὉ ὅὕὀὕὄ (structure bullding fundion) BUILD 2-ἷ  

ὂ ἻὖὋ . ὟὈ  ἱ ὂ ἱ Ὃὖ ὂ ὠὈὉὕὄ ὅὉ  ἻὖὠὍ ἯὠὈ ἻὍὕἻ  

ὕὖ ὝἻὕ Ὅ ὅ Ἳὖ Ὃὄ. ἻὖὠὍ ἯὠὈ ὅὖ  ἵ ὂ ὑὠἻὠὉ  Ἳὕ ὀ  ὟἽἻὕὖ Ἳ  

BUILD 2-ἱ  ὅὉ ὅὕ ὀὕ  Ἵὕ ὂὖὉὈὕ . ἱὠὂ ὝὑὍὖ  ὝἽ Ὁ  ὑἽὂὖ Ὗὑ . 

ἵ ἵ Ἳ ὀὠὍ  ὝἽὉ ὅὕ  (calling process) Ἰ  Ὀὂὖ ὠὅ  ὂὖ ὅὖ ὂὊ POP-ἷ 

Ἧ Ὀὂὖ  ὝὑὍὖ ὠὀ  ὂ ἻὖὋ . ὅὂὖ Ἳ  ὝὑὍὖ  Ὀ  ὅὂὖ ἻὍὖ  ὟὈ  

ὟἽὕὂὠὄἻὍὕ  ὃὖὠὌὈὕ Ὃ ἻὠὍ  Ἳ ὅ  ἰ Ὃ  ἱὑ Ὃὖ  ἰ ἵ  (RTN) 

ἵ ἵ  (ATN) ἰἻ Ὀὕ ἻὖὋ . ὝἽὕ ἻὍὖ  Ὕὂὕὀ ἽὖὠὉ ἻὖὠὍ ἯὠὈ ὅὕἻ Ὀὕ ἻὖὋ . 
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 ὝἽὉ ὠὋ Ἳ ὀὠὍἻ   

1. (.CAT.): ὑὠἻ ὅὕ  ὅὕὖὟἽὕὂὠὄὠὉ ὝἽὉ ὅ  ἻὕὕὖὉ ἻὖὊὈ . 

2. (.PUSH.): ὂ  ὅὕὖὟἽὕὂὠὄὠὉ ὝἽὉ ὅ  ἻὕὕὖὉ  ἻὖὊὈ .  

3. (.TST.) : ὃὖὠὌὈὕ Ὃ Ἧ ὀὑὠὁ  ὅὕὖὟἽὕὂὠὄὠὉ  ὝἽὉ ὅ  ἻὕὕὖὉ 

ἻὖὊὈ 

 4. (.POP.): ἱ ὂὖὠὉ  ὂὗ Ὀὕὄὖ  B  ἷ  ὅὖ  ἻὕὕὖὉ ἻὖὊὈ .  

5. (.SETR.):  ὅὂὖὑὖ  Ὀὂὖ ὠὅ ὃὖ  ἻὕὕὖὉ  ἻὖὊὈ .  

6. (.SENDR.): Ἳὗ ὃὖὠὌ  ὅὂὖ  Ὀὂὖ ὠὅ Ἧ  ἻὕὕὖὉ  ἻὖὊὈ .  

7. (.CIFTER.): ὟὈ ὃὖὠὌ  ὅὂὖ  Ὀὂὖ ὠὅ ὂὖ  ἻὕὕὖὉ  ἻὖὊὈ .  

8. (.TO.): ἳ Ὅὗ  Ἳὕ ὠὉ Ὗὄ Ὃὖ ὃὠὀ ὠὋὅ ὂ Ὗὑ Ὁ Ἧ ὂ 

Ἳ ὠὑ ὃὖ ὁὉὖ  ἻὕὕὖὉἻὖὊὈ .  

9. (.JUMP.): ὃὠὀ ὠὋ ὅ ὂ Ὗὑ Ὁ Ἧ ὂ Ἳ ὠὑ ὃὖ ὁὉὖ  ἻὕὕὖὉ  

ἻὖὊὈ .  

10. (.GETR.): ὅὂὖὑὖ  Ὀὂὖ ὠὅ Ὕὅ  ἻὕὕὖὉ ἻὖὊὈ .  

11. (ooo):  ὃ Ἵ ὂὖὊ  ὅὂὖὑὖ  Ὀὂὖὠὅ Ὕὅ  ἻὕὕὖὉἻὖὊὈ .  

12. (.GETF.): ἯἻὊὕὂὖὉὖ  ὅ ὠὋ Ὀὗ  ἻὕὕὖὉ ἻὖὊὈ .  

13. (.APPEND.): Ἰ  ὂὊ  Ἵὕὂὄ ὠὂ  ὅὂὖὑὖ  ὟἽ  ἻὕὕὖὉ ἻὖὊὈ   

14. (.BUILD.): ὂὖὉ ἯὠὈ ὠὅ ἳ ὑὕ Ἳ Ὗὑ  ὅὌ ὅὂὖ ἻὍὖ  ἱ  

Ὀὂὖ ἻὠὍ ἱὠὁ ἻὕὕὖὉ ἻὖὊὈ .  

5.2.2. ὅὕὁὖὄὖ ἱὌ Ἳὁ ὑ ὑὑὕὂ 

 ὅὕὁὖὄὖ ἱὌ Ἳὁ ὑ ὑὑὕὂ  ἱ ὂὖὉ ὝὈὕὐὖἻὠὍ ὅ ὅὕ  ὝἽ ὑὂ ἻὕἻ 

ἯὋὖ Ἳ  ὅ ὂ ὅ ὀ ὑ ὑὑὕὂ ἰ  (Akshar Bharathi Ὀ  ὅὖὋ 1995). 

ἱ ὑ ὑὑὕὂ  ὝὂὕὀὊὠὈ  ἱὌ Ἳὁ (phrase structure grammar), ὐ  Ἳ Ὄὕ 

ἱὌ Ἳὁ (Contex free grammar), ὐ  Ἳ ὀ ἱὌ Ἳὁ (context sensitive grammar), 

ἰ Ἳ ὠὋ ἱὌ Ἳὁ  (generative grammar), ὀὕ  ἱὌ Ἳὁ  (Tag Grammar), ὝἽὕ Ἵὕ  

ὝἽὉ ὅὕ  ἱὌ Ἳὁ  (Lexical Functional Grammar (LFG)) Ὗὅὕ Ὃ ἱὌ Ἳὁ 

ὑ ὑὑὕὂ Ἳ ἰ ἻὖὌ Ὗὅὕ Ὃ SOV ἯὠὈ Ὅ ὝὈὕὐὖἻ ὂὕ Ὕὅὕ  ἵ Ὃ 

ὑὕ ὂ ὠὂ ὠὑ  ἱ ὂὖὉ ὝὈὕὐὖἻ ἻὕἻ ὝὈὕὐὖὉ ὅ ὀ.  

 ἱὌ Ἳὁ ὑ ὑὑὕὂ 

 ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ  ὅ ὅὕ ὅ  Ὃὖ ὂ  ὅὕὁὖὄὖὉὖ  

ὑ ὑὑὕὂ  ὈὖἻ  ὅὊὑὌὕἻ  ὅὉ ὅ ὂὅ Ἳὖ Ὃ . ἱ ὑ ὑ ὑὕὂ ὂὕ ἱ ὂὖὉ 

ὝὈὕὐὖἻ  ὅὖὋ ὑ ὑὑὕὂ ἻὠὍ ὑὖὀ ὅὕὁὖὄὖὉὖ  ὑ ὑὑὕὂ  Ὕὅὕ ὂὈὕὄ  ἵὄ 
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ὑὕὂὖ Ἳὖ Ὃὄ .  ὟἻ ὅὑ  ἵ  ὝἻὕ ἻὖὋ Ὕὅὕ ὠὈ  ἱὠὀὟὉ ἳ Ὅ 

ἳὋὠὑ ὃὖὠὌὃὖ  ὑὖὂὖἻὍὖ  Ἰ ὠὋ (ἱὉ ὠἻ ὝὈὕὐὖὉὖ ) ἱὌ ἻὁὈὕ . 

ἵ Ἳὕ ὀὕἻ ὅὖ ὑ  ὑὕ ἻὖὉ ὠὂ ἵ ὝἻὕ Ὗὑὕ .  

Ἧ ὂ  ὠὅὉ  Ἰ  Ὀὕ ὅὐ  ὂὖ Ὃὕ   

ὑὐὖ 1  

ὑὕ 

 

                                          ὝὅὝὂὕ                ὑὖὝὂὕ 

                               

ἯἯ            Ὕὅ      ὝὅὝὂὕ                 ὑὖ   

                                                                      

                              ἯἯ         Ὕὅ 

 

                                Ἧ ὂ      ὠὅὉ   Ἰ         Ὀὕ ὅὐ   ὂὖ Ὃὕ 

                      

      

ὂὖ 

 

                                       ἵ ὑὕ              ὝἽὉ ὅ Ὕὅὕ 

 

                                       ὠὅὉ                Ὀὕ ὅὐ  

ὂὖ  

 

                                       ἵ ὑὕ              ὝἽὉ ὅ Ὕὅὕ  

 

                                       ὠὅὉ                Ὀὕ ὅὐ  

 

   ὂὖ 

 

                                          Ἳ ὂὕ               Ἳ Ὀὕ 

 

                                          ὠὅὉ         Ὀὕ ὅὐ 
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                                                      ὂὖ  

 

                                          Ἳ ὂὕ               Ἳ Ὀὕ 

 

                                          ὠὅὉ         Ὀὕ ὅὐ  

 

    ὂὖ 

                                       

      Agent               Theme       

 

                                       ὠὅὉ                  Ὀὕ ὅὐ  

                                                     ὂὖ 

                                       

      Agent               Theme       

 

                                       ὠὅὉ                  Ὀὕ ὅὐ 

ἱὌ Ἳὁ ὑ ὑὑὕὂ  2  

 ὑὖ ἻὖὋ Ὕὅὕ ὠὍ ὂ ἻὖὋ ὝἽὕ Ἳ  ἱὠὀὟὉ ἳὋὠὑ  ὅὖὕὖ Ὕὂ  

Ἳ ὠὂ ὂ ὑ  ἱ ὂ ἱὌ Ἳὁ ὑ ὑὑὕὂ ὂὖ  ὟὑὠὌὉὕ . ὅὕὁὖὄὖ ἱὌ Ἳὁ 

ὑ ὑὑὕὂ  ὅὖ ὑ  ἻὖὉὈὕὄ ὟἻ ὑὖὠὉ ἵ ὅ Ἳὖ Ὃ: Ὃὖ  

Ὕὅὕ ὠὈὠὉ  ὟἻ ὅὑ  ἵ ὑὕ  Ὕὅ ἻὖὋὕ? Ἧ Ὄ  ἵ ὑὕ ὝὈὕὐὖ 

Ὕὅὕ ὠὈὠὉ  ὋὖὉὕ Ἳ  ὝἽ Ἳὖ Ὃ?  

- ἵ ὂ ὑ ὑὖ?  

- ἵ ὟἻ? 

  ἵ ὑὍ ?  

ὅὕὁὖὄὖ ἱὌ Ἳὁ ὂὖ  Ὕὅὕ ὠὈ Ὀὕὂὖὕὖ ὅὕὁὖὄὖ ἱὌ Ἳὁ ὂὖ  Ὕὅὕ ὠὈ Ὀὕὂὖὕὖ 

ὝἽὉὠὌ ὝἽ ὠἻὉὕἻ  ὑὖὠὍὑὕἻ  ὅ Ἳὖ Ὃ . ὝἽὉ  ὝἽ ὠἻ ὑὖὠὍ  

ὅὕὁὖὄὖὉὖ  Ὕὅὕ ὠὈ ὈὕὂὖὕὖὉὖ ἻὖὉὈὕὄ Ἳ ἽὕὉ  ἻὕὊἻ  ἰ . ἻὕὊἻ  

ὝἽὉ  Ἧὂὖ  ὅ  Ὕὅ Ὗὑὕ  ἱὠὀὟὉ ἳ Ὅ ἳὋὠὑ ὝὑὍὖ ὅ  

ἱ ὈὕὂὖὕὖὉὖ  ὝἽ ὠἻὉὕὄ  ὅὌ ὠὁ  ὝἽ ὠἻἻὍὕἻ  ὅὖὕὖ Ἳ ὅ .  

ὝἽ ὠἻ: 

  ὠὁ  ὝἽ ὠἻ 1 

 ὠὁ  ὝἽ ὠἻ 2  
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 ὠὁ  ὝἽ ὠἻ 3 

 ὠὁ  ὝἽὠἻ 4  

Ὗὅ ὅὑὕὖ  ὑὖ ὅ  ἱ ὈὕὂὖὕὖὉὖ  ὝὑὍὖ ὅ. ἱ Ὀὕὂὖὕὖ ὅὖ ὑ  ὅ  ἻὍὕ  

ἱ ὂὖὉ ὝὈὕὐὖἻ  Ὕὅὕ ὂὈὕἻ ἯὠὈἻὖ Ὃ .  

1. ὂὈὕὄ ὝἽὕ  ὑ ὠἻ ὠὋ  

2. Ὗὑ ὠὈ ἳ Ἳ  ἻὕὊὁὈὕἻ ἱ ὂ   

ὝὅὉ ὀὄὕὄ ὑὖὠὄὉὖ  ἳὋ  Ὗὑ ὠὈ ἳ ἻὍὕ . ὑὕἻὖὉ ὂὖ  ἵ ὑὕ  ἻὕὊἻ 

ἳὋ ἻὠὍ  ὅὖὕὖ Ὕὂ ὅ? ἵ Ὃ ὟἻ ὑὖἻ  ὑὖὠὀ ἱὊ  Ἵὖ Ἳ ἻὠὍ Ὗὃὕὖ. 

ὂ  Ἵὖ Ἳ   

Ὗὑ ὠὈ ἳ-ἻὕὊἻ  ὅὌ-Ἰ  Ὕὅὕ ὂ  Ἳὕ   

ἵ ἻὕὀὕἻ ὅὖ ὑ  ὑὕ ἻὖὉ ἻὠὍ  Ἳ ὂὖ  ὝἻὕ Ὅ .  

1. ἱὊὕὈ  ὈὕἻὕ  ὂὖ ἻὖὋὕ   

2. ἱὊὕὈ  Ὀὕ ἻὕὠὉ  ὂὖ ἻὖὋὕ   

3. ἱὊὕὈ  Ὀὕ Ἳὕ  ὂὖ ὄ Ὗὑ 

4. ἱὊὕὈὄὕ  Ὀὕ Ἳὕ  ὂὖ ὄ ὅ ὀ 

5. ἱὊὕὈὄὕ / ἱὊὕὈ  Ὀὕ Ἳὕ  ὂὖ ὄ Ὁὑὖ ὠὌ 

ὟὈ ὝἽὕ ὄ ἵ Ὄὕ ὑὕ ἻὖὉ ἻὍὖ  ἱὊὕὈ  - Ἳ ὂὕ (ἵ ὑὕ ) ἰὄὕ  Ὗὑ ὠὈἻ  

Ὗὑ ὅὀὠὑ. ὂὗ Ὀὕὄ  Ὗὑ ὠὈ ἳ Ἳ  ὝἽὉ ὅὕ  (ὑὖὠὄὉὖ  ἻὕὌ, ἰ Ὃ ) 

Ὗὃὕ  Ἵὕ ὂ . Ὃὖ ὅὕἻ ὟὑὠὈ ἳ -ἻὕὊἻ  Ὕὅὕ ὂ  ὑὖὠὄὉὖ  

ὂ ὂὖὊὈὕὄ  Ὀ  ὑὖὠὄὉὖ  ἻὕὌ, ἰ Ὃ , Ὗὃὕ  ἱὑ ὠὋ  Ἵὕ ὂ . ἳ ὅ ὂ  

ὄ  ὂὊ ὅ ὀ ἵἻὕ  Ἧ ὅὠὀὉὖ  ὂὖ ἵ Ὃ ὑὖὠὄ Ἳὕὄ ἻὕὊἻ Ἧ ὀὑὠὁ 

ὅὖ ὑ Ὀὕ  ἯὠὈ .  

ἵ Ἳὕ   

Ἧ) ὂὖ  ἵ Ὃ ὑὖὠὄ Ἳὕὄ ἻὕὊἻ Ἧ ὀὑὠὁ  

ἻὕὊἻ Ὗὂὠὑ Ὗὑ ὠὈ ἳ 

Ἳ ὂὕ Ἳ ὀὕὉ 0 

Ἳ Ὀὕ Ἳ ὀὕὉ 0/ἷ 

ἻὕὊὁ ὑὖ ὅ ἰ  

 (ἰ) Ὀὕ  ὑὖὂὖἻ  ὑὖὠὄὉὖ  ἻὕὌ, ἰ Ὃ , Ὗὃὕ  Ἧὂ  Ἧ ὅὠὀὉὖ  Ὀὕ Ὃ Ἳ  

ἶ ὅ  Ὀὕ Ὃ Ἳ 

Ἧ - Ὗὑ  Ἳ ὂὕ : 0 > ἳ   

Ἧ - ὅ ὀ  Ἳ ὂὕ : 0 > ἰ   
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Ἧ - Ὁὑὖ ὠὌ/  Ἳ ὂὕ : 0 > ἳ / ἰ   

ἱὊ ὀὕὑ  Ἵὖ Ἳ  Ὗὑ ὠὈ ἳ  ἻὕὊἻ ὂὖ  ἱὠὀὉὖ  Ἰ  ὅὌ Ὕὅὕὂ  

ὑ .  

           ἵ.Ἳὕ.  

ὊὕὈ  ἽὕὑὖὉὕ  ὠὀ  ὂὖὋ ὂὕ 

Ἵὕὑὖ ὠὀ  ὂὖὋ ὂ 

 ὂὖὋ ὂ   

Ὗὑ ὠὈ ἳ  + 0 ὟὈ ὝἽὕ ὄ ἵ Ἳὕ  ἵ ὑὕὉὖ  ἻὕὊἻ, Ἳ ὂὕ, ἻὕὊὁ, 

Ἳ Ὀὕ ἵ Ὃ  ὃὖὠὌἻὍὖ  ὑ Ἳὖ Ὃ . ἵ ὂ  ὝἽὉ  ἻὕὊἻ  ἵ ὅ ἱ Ἵὖ Ἳ  

ὂὗ ὠὑ  ὂ . ὂὗ Ὀὕὄ  ἯἻ  Ὕὅὕ ὠὈ Ὀὕὂὖὕὖ ὅὖ ὑ Ὀὕ  ὅ ὂὕὉ ὅὀ Ὗὑ . 

 ὂὖὋ ὂ  ( ἻὖὉ ὝἽὉ )  

1. ἽὕὑὖὠὉ  ὝἽ Ἳὖ  ὂὖ ὂ   

2. ἽὕὑὖὠὉ Ὕὃ ὟἻὕ  Ἧ ὂὖ Ἧὠὂ ὃἻὊ  ὝἽ ὑ 

 3. ὂὕ  ὅὖ  ὑὕ ὂ  Ὀ   ὂὖὋ ὂ 

 ὊὕὈ : Ὕὂὕὀ Ἳ  ὝἽὉ ὅὕ  Ἰ Ὃὖ ἻὕὊἻ   

Ἵὕὑὖ : Ὕὂὕὀ Ἳ  ὝἽὉ ὅὕ  ἱὊ  ἻὕὊἻ 

  : Ὕὂὕὀ Ἳ  ὝἽὉ ὅὕ  Ὃὖ  ἻὕὊἻ 

ἻὕὊἻ  ὅ ἻὍὖ ἻὠὍ  ὂ ὑὂὖ  ὑὕ ἻὖὉ Ἳ ὅὕ Ἳ  ὅὖ ὑ Ὀὕ  ἯὠὈ:  

1. Ἰ  ὑὖὠὄ  ὑὖ  Ἰ Ὕὑὕ  Ἳ ὀὕὉ  ἻὕὊἻ  ἽὕὖὉὕἻ Ἰ  Ὄ ὝἽὕ  

 ὂὊ ὅὀ Ὗὑ .  

2. Ἰ  ὑὖὠὄ  ὑὖ  Ἰ Ὕὑὕ  ὑὖ  ἻὕὊἻ  ἽὕὖὉὕἻ ὠὋ ὂ  Ἰ  Ὄ  

ὝἽὕ   ὂὊ ὅὀ Ὗὑ .  

3. Ἰ Ὕὑὕ  Ὄ  ὝἽὕ   ἽὖὌ ὑὖὠὄ ὑὖ  ἽὕὖὉὕἻ Ἰ  ἻὕὊἻ ὂὖ  

ὂὊ ὅὀ Ὗὑ . 

 ὅὖ ὟὈὕ  (Fillmore, 1968) ἻὕὊἻ  ὟἻὕ ὅὕ ὠὀ  ὅὖ ὑ  ὃὕ  ὃὖὠὌἻὍὕἻ  

Ὃὖ ὅὖ ἻὖὋὕ . ἯὠὑὉὕὑὄ:  

Ὕὅὕ ὠὈ ὃὖὠὌ (Ὗὅ ὅὑ  Ὀὄὂὖ )  

ἻὕὊἻ ὃὖὠὌ Ὗὑ ὠὈ  

ἳ  ὃὖὠὌ (Ὗὑ ὠὈ ἳ )  

ὋὃὖὠὌ (ὑὕ ἻὖὉ )  

ἵ Ἳὕ, Ὕὅὕ ὠὈ ὃὖὠὌ  

ὂὖ : ὝἽὉ  ὊὕὈ  R1, Ὀὕ Ἳὕ : R2, ὠἻ : R3  

ἻὕὊἻ ὃὖὠὌ ὂὖ  - ἱὋ ὂἻὕὌ, ὊὕὈ  : K1, Ὀὕ Ἳὕ  K2, ὠἻ : K3  

Ὗὑ ὠὈ ὃὖὠὌ (Ὗὑ ὠὈ ἳ )  



343 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

ὂὖ  :  ὊὕὈ  : Ὀὕ Ἳὕ  : ὠἻ: ἰ   

Ὃ ὃὖὠὌ (ὑὕ ἻὖὉ )  

5.2.2.1.ὅὕὁὖὄὖ ὅ ὂὕ ὑὕ (Paninian Parser) 

ὅὕὁὖὄὖὉὖ ὅ ὂὕ ὑὕ Ἧ ὅὠὀὉὖ  Ἰ  ὝὈὕὐὖὉὖ  ὝἽὕ Ὀ ἻὠὍ  

ἱὌ Ἳὁ ὠὂ  ὅὉ ὅ ὂὖ ἻὖὉ  ὅὂὕ ὑὕ ὑὕ ἻὖὉ ὂὖ  ὅ ὂὕ ὠὑ ὝἽ  

ἱὠὂ  ὅὖ ὑ Ὀὕ  ἳ ὅ ὂ  ὝἽ ὉὌὕ .  

ὝὈὕὐὖ L-ἱ  ὝἽὕ Ἳ   

ὝὈὕὐὖ L-ἱ  ἱὌ Ἳ   

ἻὖὉ  ὅὂὕ ὑὕ  ὑὕ ἻὖὉ ὂὖ  ὅ ὂὕ  ὅὖ ὑ ὑὄὑ ὠὋ Ὗὑ .  

 1.(Ἧ) ὑὖὠὄ ὟὑἻ Ἳὕὄ ἻὕὊἻ Ἧ ὀὑὠὁ  

  (ἰ) Ὀὕ  ὑὖὂὖἻὍὖ  ἻὕὊἻ Ἧ ὀὑὠὁ  

 2.ἻὕὊἻ  ὅ ἻὍὖ ὂὊ ὅ ὑὂ  ὟὈὌὕὄ ὑὕ ἻὖὉ Ἳ ὅὕ Ἳ  ἰἻὖὉὠὑὉὕ . 

ἻὕὊἻ Ἧ ὀὑὠὁὠὉ  ὅὉ ὅ ὂὖ ὃὕ  ὅὖὑ  Ἳ ὅὕ  ὑὠὊὅὀ  Ὕὅ Ἳὖ ὟὋὕ . 

 

         

 

  K1  K3       K2 

   ὐ ὠὂ ὠἻ-ἰ     ὅὐ   Ἵὕ ὅὖ ὀ 

 

ὑὕ ἻὖὉ Ἳ ὅὕ ἻὠὍ  ὅὉ ὅ ὂὖ ὃὕ  ἱὊ  ὂὗ Ὀὕὄ ὑὠὊὅὀ ἻὠὍ  

Ὕὅ Ἳὖ ὟὋὕ . 

 

   

                     K1             K3  K2 

                                      ὐ ὠὂ ὠἻ-ἰ   ὅὐ  Ἵὕ ὅὖ ὀ 

 K1 Ἳ ὂὕ 

K2 Ἳ Ὀὕ 

K3  ἻὕὊὁ 

5.2.2.1.1. ἻὖὉ  ὅὂὕ ὑὕ (Core Parser)  

ἻὖὉ  ὅὂὕ ὑὕ  ὅὖὑ  ὝἽὉ ὅὕ ἻὠὍ  ὝἽ: 
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1) ὝἽὕ Ἳ  ἱὠὀὉὖ  ἻὕὊἻ ἳὋὠὑ ἯὠὀὉὕὍ  Ἳὕ  (ἵ ὑὕ, 

ὑὖὠὄ  ἱὠὀὟὉ ἳ Ὅ ἳὋ ) 

 2) ὝἽὕ ἻὍὖ  Ὕὅὕ ὠὈἻὠὍ ἯὠὀὉὕὍ  Ἳὕ   

1. ἻὕὊἻ- Ὗὑ ὠὈ ἳ  Ὕὅὕ ὂ 

2. ἻὕὊἻ ὂὖ  ὑὖ ὅ   

3. Ὀὕ  ὑὖὂὖἻ 

 5.2.2.1.2. Ὃὖ ὅὖ ὀ ἱὀ  Ἵὕ ὂ ὝἽὕ ἻὠὍ ὂ  (Local Word Grouping) 

  ἱ  ὅὕὁὖὄὖ ὅὂὕ ὑὕὄὖ  ἻὖὉὈὕὄ Ἳ  ἽὕὉὌὕ . ἱὂ  ὅ  ὝἽὕ Ἳ  

ὅ ὂὕ ὂἻὕἻ Ἰ ὋὕἻ  Ὀ ὅ . ἰὄὕ , ἱ ὝἽὉ ὅὕ  ὝὂὕὀὊὠὈ  

ἱὌ Ἳὁ ἻὍὖ ὝἽ Ὁ ὅ  ὑὕ ἻὖὉ ἻὠὍ  Ὕὂὕὀ ἻὍὕἻ  ὅὖὕὖ ὂ ἵ ὅὂὖ  

ὅὖ ὑ  ἳ ὠὈἻὍὖ  Ἧ ὅὠὀὉὖ  Ὗὑ ὅ .  

¶ ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ  ὑὖὠὄ Ὕὂὕὀ  ἱὉὠἻὉὕἻ ἯὠὈὉ  ὟὂὠὑὉὖὠὌ. 

¶ Ἳὁὖ ὂ  Ἧ ὅὠὀὉὖ  ὝὅὉ  Ὕὂὕὀ ἻὠὍ  ὑὖὠὄ  Ὕὂὕὀ ἻὠὍ  Ὕὂὕὖ 

ὝἻὕ ὂ  ἯὑὍ  ἵὍὖὂὕὄὟὂὕ ὑ ὑὕὄὟὂὕ Ἧ Ὄ.  

¶ ἵὄὟὑ ὝὅὉ Ἳ ὑὖὠὄ  Ἳ  Ὃ  ὝἽ ὂὖἻὠὍ  ὝἻὕ  

ὝἽὉ ὅ Ἳὖ Ὃ .  

¶ ἻὖὉὈὕὄ  ὑὖὠὄ  ἻὍὖ Ὕὅὕ ὠὈ  ἽὕὉ ἻὍὖ  ὝὂὕὖὂὌὕ .  

ὅὖ ὑ ὑὄ ἻὖὉὈὕὄ ὂἻὑ ἻὍὕ .  

1. ὑὖὠὄ ὟὑἻὍὖ  Ἵὕ ὂὖὉὈὕὄ Ὕὂὕὀ Ἵὖ 

 2. ὅὕ-ἵ -ἱὀ ἳὀ ὅὕ   

ἱ ὑὠὊ  ὝἽὕ ὄ ὝἽ ὂὖἻὍὖ  Ἧ ὅὠὀὉὖ  ὅὕὁὖὄὖ ὅὂὕ ὑὕὠὄ  ὅὖ ὑ Ὀὕ  

ἳ ὅ ὂ  ὝἽ ὉὌὕ .  

ὑὕ ἻὖὉ 
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       ἱὌ Ἳὁ ὝἽ ὂὖἻ ὀ ὝἽὕ Ἳ 

                                            

 

 

       ὅ ὂὕ ὂ ἯὠὈ  

            ἻὕὊἻ ὃὖὠὌ 

ἯἻὊὕὂὖ ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ 

  

ὑὖὠὄὑ ὑ 

Ἧ ὀὑὠὁ 
  Ὃὖὅὖὀ ἱὀ Ἵὕ   ὝἽὕ Ὀὖ 

ἻὕὊἻ 

Ἧ ὀὑὠὁ 

Ὄ ὁ  

Ἧ ὀὑὠὁ 

ἻὖὉ ὅ ὅὕ ὑὖ 

5.2.2.2.ὅ ὂὕὑὖ ἻὖὉ ὑ   

ὅ ὂὕ ὂ  ἻὕὊἻ ἻὍὖ  ἻὖὉ ὑ  ὅὖ ὑ Ὀὕ  ἯὠὈ: 

¶ Ἳ ὂὕ  Ἳὗ Ὗὃὕ ὑὕὖὠἽὉὖ  ὅὖ ὑ Ὀὕ  ἻὖὉ ὑ  ἯὠὈ: Ὀὄὖὂ, 

Ὀὄὖὂ  Ἧ Ὄὕ ἳὉὖ Ἳ, ἳὉὖὕὖ Ὄὕὂὠὑ  

¶ Ὄ  Ὀ Ἧ  ὑὖ ἻὖὋ Ὀ ὀ  ὟἽ  ὑ   

¶  Ἳ ὂὕ Ἳ Ὀὕ  ὑ .  

Ὕὅὕ  ὈὉ Ἳ ὠὂ  Ὗὅὕ Ἳ Ὄ ὁ Ἧ ὀὑὠὁ ὑὕ ἻὖὉ ὂὖ  ἳ Ὅ ὑὖὠὄὉὖ  

Ὕὅὕ ὠὈὠὉ  Ἳὕὁ ὑὖὠὄἻὍὖ  ἻὕὊἻ ὠὂ  ὅὉ ὅ Ἳὖ Ὃ . 

 ἵ.Ἳὕ.  

Ἧὑ  ἯὑὍὖὀ  Ὀ ὄὖ  ὟἻὕὕὖὄὕ 

 Ἧὑ  ἻὖὁὋὖ ὂ ὂ ὁὗ  ὝὈὕ ὀὕ   

Ἧὑ  ἯὑὍὖὀ  ὅὁ  ὟἻ ὀὕ   

Ἧὑ  Ἧὑ  ὝἽὕ ὑὠὂ  ὟἻ ὀὕ 

ὑὖὠὄ Ὄ ὁ Ἧ ὀὑὠὁ ἯἻὊὕὂὖἻὠὍ  ὅὉ ὅὂὖ ὝὈὕὐὖὉὖὉὌὕὍ ἻὍὕ 

ἳ ὑὕ Ἳ ὅ  ὝὅὉ  Ὄ ὁ Ἧ ὀὑὠὁ Ἰ  ὑὕ ἻὖὉ ὂὖ  ὑ  ὝὅὉ ἻὍὖ  

Ὕὅὕ ὠὈ ὈὉ Ἳ ἻὠὍ  Ὗὅὕ Ἳ ἳὂ. 

 ἵ Ἳὕ   

Ἧὑ  ὑὉὠὌ ἳ ἻὖὋὕ 

 Ἧὑ  ὑὉὠὌ Ἧ ἻὖὋὕ   

5.2.3. Ἵὕ  ὅ ὅὕ  (dependency parsing) 

 Ἰ  Ἵὕ  ὅὕ ὅ ὂὖ (dependency parser) Ἰ  ὑὕ ἻὖὉ ὂὖ ἱὌ Ἳὁ  

Ἳ ὀὠὈ ὠὅ ὅ ὅὕ  ὝἽ , "ὂὠὌ" ὝἽὕ Ἳ  Ἧ ὂ ὂὠὌἻὠὍ ἯὠὀὝἽ  
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ὝἽὕ Ἳ  ἱὠὀὉὖὌὕὄ ἳὋ ἻὠὍ ὃὖ ἻὖὋ. ἻὗὟὐ ἳ Ὅ ὅὀ  Ἰ  ἻὖὉ 

ὑὕ ἻὖὉ ὂὖ Ἵὕ  ὅὕ ὅὕ ὠὀ Ἳὕ ἻὖὋ. moving ἵ Ὃ ὑὕ ὠὂὉὖ ἱ  faster  

ἵ Ὃ ὑὕ ὠὂ ὃἻ  Ἧ Ὃὖ moving ἵ ὅὠὂ faster Ἧὠὀ ὝἽ Ἳὖ Ὃ ἵ  

Ἳὕ Ἳὖ Ὃ. ὟὈ  Ἧ  Ἰ Ἳ ὅ ὀ advmod ἵ Ὃ Ὄ Ὃὖ Ἵὕ ὃὖὠὌὉὖ 

ἽὕὖὉὕὄ ὂ ὠὈὠὉ ὑὖὑὕὖ ἻὖὋ. 

 

moving ἵ ὅ  ὟὑὊὕἻ (root) Ἳ ὂ ὅ  root ἵὄ  Ὄ Ὃὖ ὝἽ Ὁ ὅ Ὅ; this 

ἵ ὅ   time ἵ ὅὂ  ἯὠὀὝἻὕὍὖ ἯὠὀὉὕἻ Ἳ ὂ ὅ   det ἵὄ Ὄ Ὃὖ 

ὝἽ Ὁ ὅ Ὅ;  around ἵ ὅ  time ἵ ὅὂ  ὑὖὠὄὉὠὀὉὕἻ Ἳ ὂ ὅ   advmod  

ἵὄ  Ὄ Ὃὖ ὝἽ Ὁ ὅ Ὅ; they ἵ ὅ  moving ἵ ὅὂ  ἵ ὑὕὉὕἻ 

Ἳ ὂ ὅ nsub ἵὄ  Ὄ Ὃὖ ὝἽ Ὁ ὅ Ὅ. faster ἵ ὅ  moving ἵ ὅὂ 

ὑὖὠὄὉὠὀὉὕἻ Ἳ ὂ ὅ   Ἧὂ ὀ  Ἧ ὋὖὉὕ ἱὠὁ Ἳ ὅ  advmod  ἵὄ  

Ὄ Ὃὖ ὝἽ Ὁ ὅ Ὅ;  even ἵ ὅ  faster ἵ ὅὂ  ὑὖὠὄὉὠὀὉὕἻ Ἳ ὂ ὅ  

Ἧὂ ὀ  Ἧ ὋὖὉὕ ἱὠὁ Ἳ ὅ  advmod  ἵὄ  Ὄ Ὃὖ ὝἽ Ὁ ὅ Ὅ;  

re (are) ἵ ὅ  moving ἵ ὅὂ  ὠὁὑὖὠὄὉὕἻ Ἳ ὂ ὅ  Ἧὂ ὀ  

Ἧ ὋὖὉὕ ἱὠὁ Ἳ ὅ  aux  ἵὄ  Ὄ Ὃὖ ὝἽ Ὁ ὅ Ὅ. time ἵ ὅ  

moving ἵ ὅὂ  ἻὕὌ ἯὠὀὉὕἻ Ἳ ὂ ὅ Ἧὂ ὀ  Ἧ ὋὖὉὕ ἱὠὁ Ἳ ὅ  

tmod ἵὄ ἯὠὀὉὕὍ ὅ ὂ ὅ Ὅ. ὃὖ ὂ Ὃὖ (.) moving ἵ ὅ ὀ  Ἧ ὋὖὉὕ 

ἱὠὁ Ἳ ὅ  punct  ἵὄ  Ὄ Ὃὖ ὝἽ Ὁ ὅ Ὅ.  

 ἱὉ ὠἻὉὕὄ ὝὈὕὐὖ ὑὕ ἻὖὉ ἻὍὖ ὑὠἻ ὅ ὂὅ ὀ Ἵὕ  ὅ ὅὕ ἻὠὍ 

ἳ ὑὕ  ὈὖἻ ὑὖὠὊὑὕὄ ὃὖὠὌὈὕ Ὃ-Ἧ ὅὠὀὉὖὌὕὄ ὅὕ ὅ ὂὖ ὀ Ὗὅὕ  

ἱὉ ὠἻ ὝὈὕὐὖ ἰ  ὑὕ (Standford Natural Language Processing Group) 

ἳ ὑὕἻ ὅ Ὅ.  Ἰ  ὃὊ ὅὖὉ ὑὠὌ ὅὖ ὄὌὕ (neural network) ἱὉ Ἳ ὅ  ἱ ὂ 

ὅ ὅὕ ὑὖ  ἳ Ὕὅὕὂὖ ὂ (word embedding) ἳ Ὅὗ ἻὠὍ  (inputs) ἶ ὝἻὕ . 

 ἱ ὂ ὅὕὅ ὂὖ (ἳὌἻ Ὕὅὕ Ἵὕ ὃὖὠὌἻ, ὀὕ Ὗὅὕ Ἵὕ ὃὖὠὌἻ Ὀ  

ὟἻὕἵ ἵ ἵ Ἵὕ Ἳ ὀ) ἰ ἻὖὌ ὠὂ Ἵὗὄ ὝὈὕὐὖὠὉ (ὟἻὕἵ ἵ ἵ 
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Ἵὕ Ἳ ὀ) ἰὂὕὖ ἻὖὋ. ὝὈ ὝὅὕὍὖ ἵὂὖ ἻὕὌ ὅὂὖ Ἳ ὅὖὋ ὝὈὕὐὖἻὠὍ 

ἰὂὕὖ . 

5.3. ἰὐὈὖ Ὄὕ  ὅ ὅὕ   

ὃὕ ἰὐὈὖ Ὄὕ  ὅ ὅὕ  (shallow parsing) ἵ Ὃ ἻὠὌ ὝἽὕ ὠὌ ὈὊ  

ὅ ὅὕ ὑὖ  Ἳὖὠὀ  ὝὑὍὖ ὠὀ ὑὖὀ ὠὋὑὕὄ ὃὖὠὋ ὠὀὉ ἰ ὠὑ  

Ὃὖ  Ὕὅὕ ὑὕὄ ὝἽὕ ὌὕἻ ὅὉ ὅ ἻὖὟὋὕ. ἰ ὑὖ  Ἳὖὠὀ  ὝὑὍὖ  

ὝὂὕὀὊὠὈ ἻὖὠὍ ὅὀ Ἧ Ὄ. Ἰ  ὅ ὅὕ ὑὖ ὝὅὉ Ὕὂὕὀ Ἳ Ὗὅὕ Ὃ ὅ Ἳ ὅ ὀ 

ἳ ἻὠὍ ὑὕ ἻὖὉ ὂὖ Ἧὑ Ὃὖ ἯἻ ἯὠὈ ὠὅ  ὝἽὉ ὅὕ ὠὀ Ὃὖ ὅὖὀὕὈ 

ἯὠὀὉὕὍ Ἳὕ . Ὀ ὝὋὕ ὑὠἻὉὕὄ ἰ  ὂ ὠὈ ὑὖὠὄ Ὀ  Ἧὑ Ὃὖ 

ὟὃὊ Ὁὕὄ ὅ ὝἻ ὅὕὍ Ὗὅὕ Ὃ ὝἽὕ ἻὍὖ ἽὖὌ ὝἽὉ ὅὕ  ὅ ἻὍὖ ὠὅ ἯὠὀὉὕὍ 

Ἳὕ . ὅ ὅὕ  Ἰ ὠὋ ἳ ὅὉὄὖὉ ἰ ὑὖ Ὀὗ  Ὕὅὕ ὠὈ ὈὉ Ἳ ὃὗ Ἳ 

Ὀὗ  ἱὉ ὅὕἻ ὝἽὉ ὅ . ἱὂ  Ἧ ὅὠὀ Ὗὃὕ Ἳ ὂὠὌ ὝἽὕ (Head word) 

ἳ ὅὄὖὉ ὂἻὑ Ὀ  ὝἽὕ ὑὕὖὠἽ ἯὠὈ  ἱὑ Ὃὖ ἱ  Ἵὕ ὂὖὉὈὕὄ ὝὂὕὀὕὖὉ 

ἯὠὈ ὠὅ (Syntantic structure) Ὕὅ ὑὂὕ. ὈὕὂὖὕὖὉὕἻ ὅ ὅὕ  Ὕὂὕὀ ἻὠὍ 

ὂὠὌ-Ἧὠὀ (head-medifier) ἳὋ ἻὠὍ  Ἳ ὅὖ ὅὠὂ Ὗὃὕ ἻὈὕἻ ὝἻὕ ἻὖὋ. ὝὅὕὖὉ 

ἳὠὊ ὂὊ Ὕὂὕ ὂὖἻὍὖ (corpus) ὅὉ ὅὕ  ἰὐὈὖ Ὄὕ ὅ ὅὕ ὑὖ 

ὅὉ ὅ ὂ ὅ ἻὖὋ. Ὕὅ ὅὕ  ὅ ὅὕ ὑὖ ἵ Ὄὕ Ἵὖ Ἳ Ἳ  ὂὗ  

Ἳὕ ὅὂ  ὟὅὕὂὖὉ ὂὖὋ ἱ Ὄὕὑὖ ὀὕ ὅ ὂὖὉὕὄ ἰ Ἳ  Ἧ Ὀὂὖ Ἳ ὅ. Ἵ  

(Church.1988)  Ὕὅὕ ὂὈὕὄ Ἧὠὀ  ὋὖἻὠὍ ὝἽ Ἳὖ ἵὍὖὉ ὝὅὉ  Ὕὂὕὀ ἻὠὍ 

ἯὠὀὉὕὍ Ἳὕ  ὍὖὉ (Stochastic) ὑὐὖὉὠὈ ὠὅ ὑ ὑὠὈ Ὅὕ. Ἰ Ὕὄ 

(Obney, 1991) ἳὍὝὈὕὐὖὉὖὉ Ἵὕ Ἳ Ἧ ὅὠὀὉὖ ὃὠὀ ὠὋ ὅὉ ὅὕ Ἳ 

Ἧ ὅὠὀὉὖ ἰὐὈὖ Ὄὕ ὅ ὅὕ ὑὖ ἻὖὉ ὑ ὠὂ ὂ  ὑὖὑὕὂὖ ὂὑ ἵ  

Ὀὂὖ Ἳ ὂ Ἳὑ ἰὑὕ. Ἧὑ  ὂὈ  Ἧ ὠὋὉὖ ἰὐὈὖ Ὄὕ ὅ ὅὕὠὑ  

Ὕὅ ὑὂ ἻὕἻ ὃὖὠὌ ὈὕὋὖἻὠὍ ὅὉ ὅ ὂὖὄὕ. ἰὐὈὖ Ὄὕ ὅ ὅὕ ὑὖ 

ὝἽὕ ὑὠἻ ὅὕ ἯὠὀὉὕὍ ὅ ὂ,  Ὕὂὕὀ ἳ  ὑὠὊὉ ὂ, Ὕὂὕὀ ἳὋ ἻὠὍ 

Ἳ ὅὖ ὂ ἵ Ὃ Ὀὕὂὖὕὖ Ὕὂὕ ἻὠὍ ἳ Ὅὀ ἻὖὉ.  

5.3.1 ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂ  

Ἰ  ὝἽὕ  Ἧὂ  ὐ  ὂὊ ὅ ὠἻὉὖ ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂὖ 

Ἧ ὝἽὕ  ἽὕὖὉὕὄ ἳ ὅὄὖὉ-ὝὂὕὀὕὖὉ ὑ ὠὅ (ὝὅὉ, ὑὖὠὄ ὝἻὕ ὀ ὅ ὠὅ) 



348 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

ἳ ὂὖὝἽ  ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂὖ ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂ (Parts of 

Speech tagging) ἱὉ ὠἻὝὈὕὐὖ ἰ ὑὖ ὈὖἻ ἯὋὖὉ ὅ ὀ Ἵὖ ἻὌὕ. ἱὂὖ ἱὉ ὂὖὊ Ἳ Ὃ 

Ἧ ὠὋἻ  (machine language approaches) Ὕὅὕ ὑὕἻ ὅὉ ὅ ὂ ὅ ἻὖὋ.  

5.3.2. Ὕὂὕὀ ὅ ὂ  

ὝἽὕ Ἳ  Ἧὑ Ὃὖ ἳ ὅὄὖὉ-ὝὂὕὀὕὖὉ ὑ Ἳ  ὂὊ ὅ ὠἻὉὖ ἵ ὂ 

ὝἽὕ Ἳ Ὕὂὕὀ ἻὍὕἻ (ὝὅὉ Ὕὂὕὀ, ὑὖὠὄ Ὕὂὕὀ, ὃὖὊ ὅὖὉὝὂὕὀ 

Ὗὅὕ ὋὠὑἻὍὕἻ) Ὀ ὅὀ Ὗὑ  ἵ  Ὕὂὕὀ ὅ ὂ (Chunking) ὝἽὉ ὅὕ ὀὕ 

ὂὗ Ὀὕὄὖ Ἳ ὅ ἻὖὋ.  

 Ὕὂὕὀ ὅ ὂ ὀ ὅὖ ὑ  ὟἻ ὑὖ Ὕὂὕὀ Ὅ. Ὕὂὕὀ ἵὠὂ 

ὝἻὕ ?  Ἰ  Ὀὕὂὖὕὖ Ὕὂὕὀ Ἰ  ὂὄὖ ὃὖὠὌ Ὕὅὕ Ὅὀ Ἳ ὝἽὕ ὠὌ Ὃὖ Ἰ  

ὀ  ὝἽὉ ὅὕ  ὝἽὕ ἻὠὍ ὝἻὕ  (Abney, 1991).  Ὕὂὕὀ Ἳ ἱὉ ὅὕἻ 

Ἰ ὝἻὕ  ἱὠὉ Ὅ ὝἽὕ ἻὍὖ ὈὈὕἻ ἵ ὝἻὕ Ὅ ὅ Ἳὖ Ὃ.  

 Ἧ ὂ ὟἻ ὑὖ ὃ ὠὀὉ Ὗὂὠὑ ἻὕἻ ἱ ὂ ἱὠὉ Ὅ ὝἽὕ ἻὍὖ ὑὖ 

ἵ ὠὌἻὠὍ ἵ ὑὕ ὑὠὊὉὠὋ ὑὖὍ Ἳ ὝἽ ὉὑὖὉ ?  ἵ ὅὂὕ .  ἵ Ἳὕ ὀὕἻ, 

ὅὖ ὑ  ἱὠὁἻὍὖ ἵ  ἽὕὖὉὕὄ Ὕὂὕὀ?  ἵ Ὃ ἷὉ . 

1.  ((ὟὈὠἽὉὖ ὟὈ )) Ἧ Ὄ   

2. ((ὟὈὠἽὉὖ)) ((ὟὈ )) 

5.3.3. Ὕὂὕὀ ἳὋὠὑ  Ἳ ὅὖ ὂ  

Ἰ  ὑὕ ἻὖὉ ὂὖ ἳ Ὅ Ὕὂὕὀ Ἳ ὂὊ ὅ ὠἻὉὖ ἻὖὉ ὑὖὠὄ ὀ 

Ἧὑ Ὃὖ Ὅ ἳὋ Ἳ  (ἵ ὑὕ, ὅὉὄὖὠὌ, ἱὀ  Ὗὅὕ Ὃὠὑ) ὂὗ Ὀὕὄὖ Ἳ ὅὀ Ὗὑ  

ἵ Ὃ ὃὖὠὌὉὖ ἳὋὠὑ  Ἳ ὅὖ ὂ (relation finding) ἻὖὉὈὕὄ ὝἽὉ ὅὕὀὕ. 

ἰὐὈὖ Ὄὕ ὅ ὅὕ ὑὖἻ ἱὉ ὠἻ ὝὈὕὐὖ ὑὠὂ  ὠἻὉὕὍ Ὗὑ  

ἱ ὅὂὕ Ἧὠὑ ὝὅὕὖὂὕἻ Ὕὅ ὅὕ ἰὉὖὊ Ἳὁ Ἳὕὄ ὑὖὂὖἻὠὍ 

ὝἻὕ Ἳὖ Ὃὄ. ἱ ὑὖὂὖἻὍὖ ὅὌ ὑὖὂὖὑὖὌ Ἳὕὄὠὑ ἵ ὅὂ  Ἧ ὅὠὀὉὖ ἱὠὑ 

ὑ ὠὈ ὠὋ ὂὠὑὉὕἻ ἱ Ἳὖ Ὃὄ. ἰὐὈὖ Ὄὕ ὅ ὅὕ ὑὖἻ ἱὉ ὂὖὊ Ἳ Ὃ 

Ἧ ὅὠὀὉὖὌὕὄ Ὕὂὕὐὖ ὅ ἻὠὍ (techniques) ὅὉ ὅ ὂὖ ὂὕὄὖὉ ἻὈὕἻ 

ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃὄ. 

5.4. ὝἽὕ  ὑὠἻ ὅὕ  Ὀ Ἳ ὝἽὕ  ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  ὅ ὠἻ  (Parts 

of speeches and  Part of Speech Tagging) 
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  ὝὈὕὐὖ ἰ ὑὖ  ὝἽὕ  ὑὠἻ ὅὕ  ἻὖὉ ὑ  ἵ ὄὝὑ Ὃὕ  Ἧ  

ὝἽὕ ὠὌ ὅ Ὃὖ  Ἧὑ ὠὋ Ἧ  ὑ  ὝἽὕ Ἳ  ὅ Ὃὖ  ὝἽ ὂὖἻὠὍ ἶὊὕὍὈὕἻ  

ὂ Ἳὖ Ὃ . ἱὠὑ ἻὖὉ ὑὠἻ ὅὕ Ἳ  (ὑὖὠὄ, ὝὅὉ ) Ὀ Ὀὖ Ὃὖ ὅὌ ὅὈὕὄ 

Ὗὑ ὅὕ Ἳ  ἳ ὠὈὉὕ . ἵ Ἳὕ ὀὕἻ ἱ ὂ ἯὠὀὉὕὍ  Ὀ Ἳ  ἳὀὠὈ 

Ὀὕ  ὝὅὉ Ἳ  (ἵ ὠὀὉ, ἳ ὠὀὉ, Ἧὑ ὠὀὉ, Ἧὑ ὠὀὉ, Ἧὑ ὠὀὉ, 

Ἧὂ ὠὀὉ) ἳὠὀὠὈὉ Ὄὕ  Ὀὕ  ὝὅὉ Ἳ  (ὃὕ, ὃὗ, Ἧὑ , Ἧὑ , Ἧ ) 

Ὗὑ ὅὕ ὠὀ  Ἳὕ Ἳὖ Ὃὄ. Ἰ  ὝἽὕ  ἳὀὠὈ Ὀὕ ὝὅὉὊὕ Ἧ Ὄ  ἳὀὠὈὉὌὕ 

Ὀὕ ὝὅὉὊὕ ἵ ὅὠὂ ἯὋὖ  ὝἻὕ  ἵ ὂ  ὝἽὕ Ἳ  Ἧὑ Ὃὖ Ἧ Ἳὖ ὑὊ ἱὉ  

ἵ ὅὠὂ Ὃ ἱὉ . ἱὠὂ Ὗὅ  ὝὂὕὖὝἻὕ ὂ  (speech recognition) ἵ ὅὂ Ἳὕὄ 

ὝὈὕὐὖ ὈὕὂὖὕὖἻὍὖ (language models) ὅὉ ὅ ὂὌὕ . ὝἽὕ ὑὠἻ ὅὕ, ὂἻὑ  

Ὀὗ ὀ Ἳὕὄ (Information reterival) Ὗὑ ὝἽὕ ὠὌ Ἳ ὅὖ ὅὂ (stemming) 

ὅὉ ὅ Ἳὖ Ὃ . ἶὝὄ Ὃὕ  ὝἽὕ  ὑὠἻ ὅὕ ὠὀ (part of speech)  ἯὋὖὑὂὕ Ἧὠὑ ἵ ὂ 

ἳ ὅὄὖὉ  Ἰ ἻὠὍ ἶ  ἵ ὅὠὂ ἯὋὖὉὌὕ . Ἧὠὑ ὅ ὑ  ὝὅὉ ἻὠὍὟὉὕ 

ἻὖὉ ὝἽὕ ἻὠὍὟὉὕ ἯὋὖὉ ἳὂ ὑὂὕ  ὂἻὑ  Ὀὗ ὀ  ὅὉ ὅὕ  ὅὉ ὅὀὌὕ . 

ὂὕὄὖὉ  ὝἽὕ ὑὠἻὅὕ  ἯὠὀὉὕὍ ὅ ὂὖἻ  ὝἽὕ Ὕὅὕ  ὈὉ Ἳ  ὃὗ Ἳὖ 

ὑὐὖὉὠὈ  ὠὋἻ  (Word Sense disambiguation algorithms),  ὝἽὕ  ὑὠἻ ὅὕ  

ἯὠὀὉὕὍ ὅ ὂὖἻ  (Part-of-Speech Taggers (POS taggers)), ὑ  

ἯὠὀὉὕὍ ὅ ὂὖἻ  Ὗὅὕ Ὃὄ ὟὄὋὖὉ ὂὕὄὖὉ Ἳ Ὗὅ  ἯὋὖ  (Automatic Speech 

Recognition (ASR)) ὝὈὕὐὖὈὕὂὖὕὖἻὍὖ  ὅὉ ὅὂ ὅἻὖὋὄ. ὂἻὑ  ὅὖὕὖὝὂ  

ὅὉ ὅὕ ἻὍὖ  (Information Extraction Applications) ὝἽὕ ὑ  ἯὠὀὉὕὍ ὅ ὂὖἻ 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. 

ὄ  ὋὖὉὅ  ὑὖὕὖὂὊ ἻὠὍ  ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ ὅ ὂ  

ἻὖὉὈὕὄ ὝἽὉ ὅὕὀὕ . ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ ὅ ὂ ὅὀὕὂ ὑὖὕὖὂὊἻ  

ἱὉ ὠἻ ὝὈὕὐὖ ἰ ὅὉ ὅ ὂ Ὁὕὂὠὑ. Ὃὖ ὅὕἻ ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ 

ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ ὅὂ  ὈὖἻ ἻὖὉὈὕὄὂὕ .. 

5.4.1.ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ ἻὠὍ  Ἳ ὅὖ  Ὁ ἽὖἻ 

 ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂ  ἻὖὉὈὕὄ Ἳ ὀ  ὝἽὕ ὑὠἻ ὅὕ 

ἯὠὀὉὕὍ  Ὀ ἻὠὍ Ἳ ὅὖ ὅὂὕ. ἱ Ὀ ἳ ὅὖὄ ἻὍὖ ἵ ὁὖ ὠἻ 

ὝἽὕ ὌὑὠἻ ὅὕ ἯὠὀὉὕὍ ὅ ὂ Ὗὃὕ Ἳ ὂὖ ἶ ὅ Ὗὑ ὅ . ἱ  ἽὖὋὖὉ 

ἵ ὁὖ ὠἻὉὖὌὕὄ ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ Ὀ ἻὍὖ  ὝὅὕὖὉ ἵ ὁὖ ὠἻὉὖὌὕὄ 

ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ   ὑὠὊὉὖὌὕὄ Ὗὑ ὅὕ ὠὀ Ἳὕ .   ἱ  ἵ ὁὖ ὠἻ 

Ἧ ὅὠὀὉὖ Ἳ  Ἧ ὅὠὀὉὖ ἯὠὈ  Ἧ ὅὠὀὉὖ (ὂ ὠὀὉὕὄ 
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ἯὠὈ ὠὅ ὂ  ἯὠὀὉὕὍ Ὀ , ὅ ὃὖὠὌὉὕὄ ἯὠὈ  ὂ  ἯὠὀὉὕὍ Ὀ ) 

ἵὄ Ὗὑ ὅ .  

ἰὊ ὅ Ἳ ὀ ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ ἻὍὖ  ἳ ὑὕ Ἳ  (1980-  )  

1960-ἻὍὖ  1970-ἻὍὖ  ἰ ἻὖὌ ὝὈὕὐὖ  Ὗὑ  ὝἽὕ  ὑὠἻὅὕ  

ἯὠὀὉὕὍ  Ὀ ἻὠὍ ἳ ὑὕ  ὝἽὉ ὅὕ  ἷ ἻὖὉ ἯὟὈὕὖἻὕὑὖ  

Ὕὂὕὀ Ἳ ὅ ὑὖ ὀ . ἰὊ ὅ  ἻὕὌ ὂὖ  ἻὖὉὈὕὄ ὝἽὕ ὑὠἻὅὕ  ἯὠὀὉὕὍ  

Ὀ Ἳ  ὠὍ Ἵὖ ὝὈὕ  (Klein-simmons 1963) Ὀ  ὕὗ  ὅὖ  (Green-Rubin 

1971) ἵ ὅὑ ἻὍὕ  ἳ ὑὕ Ἳ ὅ ὀ . Ὀ ὝὋὕ  Ὁ Ἵὖ Ὕὅ Ἵὖ Ὁὕ ὅ ἻὠὌ ἻὐἻ ὂὖ  

ὟὈ ὝἻὕ Ὅ ὅ ὀ .  

Ὕὂὕὀ ἽὖὉὕὄ ἰ ἻὖὌ ὝἽὕὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ Ἳ  (1980  ὅὖὋ )  

1980-1990-ἻὍὖ  Ὄ Ἳὕὀ  ὅ ἻὠὌ ἻὐἻ ὂὖ  ἰ ἻὖὌ ὂὖ  Ὗὑ  Ἰ  

Ὕὂὕὀ ἽὖὉὕὄ ὝἽὕ ὑὠἻὅὕ  Ὀ Ἳ  CLAWS ἵ Ὃ ὝἽὕ  ὑὠἻ ὅὕ ὠὀ 

ἯὠὀὉὕὍ ὅ  ὝὈ Ὕὅὕ ὠὍ ὅὉ ὅ ὂὖ ἳ ὑὕ Ἳ ὅ ὀ . CLAWS ἵ Ὃ 

ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ  LOB ὑὖὕὖὂὊ  ὅὉ ὅ ὂ ὅ ὀ . ὅὖ ὄ  

CLAWS-ἱ  C5 Ὀ  C7 ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ Ἳ  Bἲἴ ὑὖὕὖὂὊὠὑ 

ἯὠὀὉὕὍ ὅ ὂ ὅὉ ὅ ὂ ὅ ὀ . ἱὠὂ  Ὕὂὕὀ  ὅὌ ἰ ἻὖὌ ὝἽὕ  

ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ Ἳ  ὅὉ ὅ ὂ ὅ ὀὄ. ἯὠὑὉὕὑὄ: 

1. The TOSCA Scheme 

2. The ICE Tagset 

3. The PENN Tagset 

4. The LUND Tagset 

5. The Eng CG Tagset 

ἰ ἻὖὌ ὂὖ  ἻὝὅ Ὃ POS Taggers Brown Corpus-ἱ  ὅὉ ὅ ὂ ὅ ὀ 87 

ἯὠὀὉὕὍ  Ὀ ἻὍὖ  (tagsets) ἳ ὑὕ Ἳ ὅ ὀὠὑ.  ὈὖἻ  Ὕὅὕ ὑὕἻ  

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὠὑ: 

1. 45  Tag penn treebank tagset 

2. The Mediurn size 61 tag C5 Tagset used by Lancaster VCREL Projects  CLAWS  

(Constituent Liksihood Automatic word  tagging system) tagger to tag British National 

Corpus (BNC) 

3. The Larger 146  tag  C7 tagset 
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 Ex  

 Penn tree bank version of brown corpus ASCII flat file 

Tag represented after each eord following a slash  The/ DT grand /JJ/ jury/NN 

Commented/ VBD  on/ IN a/DT number/ NN of?IN others/ JJ topies/ NNs/ 

  DT - Determiners 

  JJ - Adjective 

  NN - Noun, sing, or mass 

  VBD - Verb, Past tense 

  IN - Prepossition 

  NNS - Noun, Plural 

5.4.2.ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ ὅ ὂ  Ἰ  ὂὊὈὕὄ ἯὠὈ  (The EAGLES  

Guidelines) 

ἰ ἻὖὌ ὂὑὖὊ ὅὖὋ ὝὈὕὐὖἻ  ὝἽὕ  ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  ὝἽ  Ὗὅὕ  

ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ ἻὠὍ  ὂὊ ὅ  Ὗὂὠὑ ὝὑὍὖ ὅ ὀ . ὝἽὕ  

ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ ἻὍὖ  ὈὖἻ ἽὈὗὅ ἻὕὌ ὂὖὉ ὂὊὈὕὄ Ἰ  EAGLES

ὑὐὖἻὕ ὀ ἻὍὕ  (Leeach and Wilson).  ἱὂ ὠὀὉ Ὗὃὕ Ἳ  ὅὌὑὖὂὈὕὄ ὂὖ ὀ Ἳ  

ὅὌ ὝὈὕὐὖἻ  ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕ  Ὀ ἻὠὍ  ὂὊ ὅ ὂὑὂὕ . 

EAGLES ὑὐὖἻὕ ὀ Ἳ  ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ Ἳ  ἳ Ὅὀ  Ἧ Ὄ  

ἳ Ὅὀ Ἳ Ὗὑ Ὁ Ἰ  Ὀ ὅ ἻὠὍ  ὂ ἻὖὋ . ἱὂ ὀ  ἱ ὂ ἵ Ὄὕ  

ὅ ἻὠὍ  ὋὖὉὕ Ἳ  ὝἽ  ἱὠὀὃὖὠὌ ὅ ὀ ὋὖὉὕ Ἳ ὂὖ  Ὗὂὠὑ 

ἵ ὄὝὑ Ὃὕ  EAGLES ὑὐὖἻὕ ὀ ἻὍὖ ἳὂὑὖ ὀ  ἳ ὑὕ Ἳ ὅ ὀ ἱὊ  ὝἽὕ  

ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ Ἳ  ἱὠὀὉὖ  ὝὈὕὐὖὝὅὉ ὠὅ Ἧ Ὀὂὖ ὅὕὂὕ . 

ἱὂὄὕ  Ἧὑ Ὃὖ ἻὖὠὀὉὖ  Ὕὅὕ ὂὠὂ ἳ ὂὖ ὝἽ ὑὂὕ . ἳ ὅ-ὝὂὕὀὕὖὉ  

ἯὠὀὉὕὍ ὅ ὂ  EAGLES ὑὐὖἻὕ ὀ ἻὍὖ   Ἳ ὀ ἻὍὖ  ἯὠὈ ὅὕἻ  

ὝἽ Ὁ ὅ Ὅ .  

1. ἵὠὑ ἵὑ ὠὋ  Ἳ ὀὕὉὈὕἻ  Ἳ ὂ ὅ ἻὖὋ . 

 2. ἵὠὑ ὅὕὖ ὠὊ Ἳ ὅ Ἳὖ Ὃ . 

 3. ἵὠὑ ἳ ὅ-ὝὂὕὀὕὖὉ  ἯὠὀὉὕὍ ὅ ὂ  ὝὈὕὐὖἽὕ  ἽὖὋ Ὅ  Ἧ Ὄ  

ἽὖὋ ὅ Ὃ  ἵὄ ἯὠὈ  ὅ Ἳ  ὑὖ  ὃὗ ἽὖἻ   

Ἰ Ὕὑὕ  Ὀ ὀ ὂὖ  ἯὠὀὉὕὍ Ἳ  ἳ ὅ-ὝὂὕὀὕὖὉ  Ἵὖ ὄ-Ὀὂὖ ὅὖὠὁἻὍὕἻ 

ὑὠὊὉὠὋ ὑὖὍ Ἳ  ὝἽ Ὁ ὅ ἻὖὋ . ἵ Ἳὕ ὀὕἻ ὅὕ  ἵ Ὃ Ἵὖ ὄ ὂὖ  EAGLES-
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ἱ  ὅὕὖ ὠὊἻὍὖ  ἰ, Ὕὅ  Ἧ Ὄ  ὅὕ  ἽὕὊὕὂὠὑἻ  ἵ Ὃ Ὀὂὖ Ἳ  ἱ . 

Ἵὖ ὄ-Ὀὂὖ ὅὖὠὁἻ  ὅ ὃὖὠὌἻὍὕἻ ἯὠὈ Ἳ ὅὀὟὑὕ ἯὠὈἻ ὅὀὕὈὟὌὕ ἱ ἻὌὕ .  

EAGLES ὑὐὖἻὕ ὀ ἻὍὕ  ἵ ὂ  ὝἽὕ ὑὠἻὅὕ  ἯὠὀὉὕὍ  Ὀ Ἳ  

Ἳ ὀὕὉὈὕἻ  ὅὂὖ  ὅὕὖ ὠὊ Ἳ ὅ ἻὖὋ . 

1. Noun (ὝὅὉ) 

2. Verb (ὑὖὠὄ) 

3. Adjective (ὝὅὉὊὠὀ) 

4. Pronoun/determiner (ὅὂὖ ὝὅὉ) 

5. Article ( ὠὀ ὝἽὕ) 

6. Adverb (ὑὖὠὄὉὠὀ) 

7. Ad position (ἳ ) 

8. Conjunction (ἱὠὁ ὅὕ ) 

9. Numeral (ἵ ) 

10. Interjection (ὑὖὉ ὅὖὠὀ ὝἽὕ) 

11. Unassigned/Unique (ἱὠὁὉ Ὃ/ὂὄὖ ὅ ὀ) 

12. Residual (ὈὗὂὖὉὕὄ) 

13. Punctuation (ὃὖ ὂ ὋὖἻ) 

ὅὕὖ ὠὊ Ἳ ὅ ὀ Ὀ  ἱ Ἵὖ ὄ Ἳ  ἱ ὂ ἻὖὉὈὕὄ ὝἽὕ  ὑὠἻ ὅὕ ἻὍὕ  

Ἰ ὅ ὂ ὅ Ὅ; ὝἽὕ  ὑὠἻἻὠὍ Ἳὀ  Ὕὅὕ ὂ Ὃ  ὟὂὠὑὉὖ ὠὌ.  

EAGLES ὑὐὖἻὕ ὀ Ἳ  ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ ὠὂ 

ὂὖ ὀὈὖ ὅὑὕὖ  ὂ ὂὖὊ ὠὂ  Ἳ ὅ ὂὕὈ  Ἧὑ  Ὃὖ ὅὖ ὀ ἵ ἵ Ὄὕ 

Ἧ ὅὠὀὉὕὄ ὝἽ ὂὖἻὠὍ  ἳ Ὅὀ ἻὖὉ ἯὠὀὉὕὍ  Ὀ ἻὠὍ EAGLES 

ὑὐὖἻὕἻ ὀ ἻὍὖ  ἵὍὖὂὖ  Ὕὅὕ ὂὕὂ ὅ  ἻὠὍ ἳ Ὅὀ ἻὌὕ . ἱ ὅὖ  

ἱὠὑἻ  Ὀ ὝὋὕ  ἯὠὀὉὕὍ  Ὀ ὂὖ  ὝὈὕὐὖὝὅὉ Ἳ ἱὉὌὕὂ ὅ ἻὍὕ . 

ἶὝὄ Ὃὕ  ἵ ὂ ἯὠὀὉὕὍ  Ὀ Ἧὑ ὠὋ ἳ Ὅὀ Ἳὑὖ ὠὌ. ἵὄὟὑ Ἧὑ ὠὋ 

EAGLES ἱὠὀ ὅ ὀ ἯὠὀὉὕὍ  Ὀ ὂὖ  Ἧὀ ὑ  ὟὂὠὑὉὖ Ὄὕὂὂὕ . ἱ ὂ  

Ἵ ὀἻ ὂὖ  ὂὖ ὠὈὠὉ  ὂὖ ὅ  ὅὉ ὅ ὂὠὌ  ἴ ὑὖ ἻὖὋ . Ὀ  ὐὌὕὄ 

ὂὖ ὅ  Ἳ ὅὖ ὂὠὌ ἴ ἻὈὖὐ Ἳ  ὝἽ ἻὖὋ .  

EAGLES ὑὐὖἻὕ ὀ  ἻὖὉὈὕὄ ὠὋ ἱ . ἳὌἻ ὝὈὕὐὖἻὍὖ  ὈὖἻ  ἻὖὉ 

ὅ ὂὖὠὉὂὕ  Ἧὀ ἻὖὋ . ἷὟὊὕ ὅὖὉ Ἰ Ἳὖὠὁ ὅὖ  ὂὖ ὀὈὕἻ ἱ  ἰ ἻὖὌ, ὀ  

ὝἾὕ;Ὀὄὖ, Ὗὀὄὖ, ὅὖὝὊ, Ὗὅὄὖ, Ὗὅὕ Ἳὗ, Ἳὖὕὗ, ἱ ὂ Ὁ  ἵ Ὃ 
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ὑὠἻὅὕ Ὁ  Ἧ ὅὠὀὉὖ  Ἰ ὠὈ Ὅ Ἰ ὅ ὝὈὕὐὖἻὠὍ ὂὕ  ἳ Ὅὀ ἻὖὋ . 

ἵὄὟὑ ἱὠὑ Ἧ Ὄὕὂ ὅὖὋ ὝὈὕὐὖἻ  EAGLES ὑὐὖἻὕ ὀ ἻὍὖ  ὅὉ ὅὕ  

Ὕὅὕ ὂὈὕἻὟὑὕ Ὕὅὕ ὂὈ ὟὋὕ ἱ ἻὌὕ .  

EAGLES ὑὐὖἻὕ ὀ ἻὍὖ  Ἧ ὅὠὀὉὖ  ἳ ὑὕ Ἳ ὅ ὀ ἽὖὌ ἽὈὗὅ  ἻὕὌ ὂὖὉ ὝἽὕ  

ὑὠἻ ὅὕ  ἯὠὀὉὕ  Ὀ Ἳ   

EAGLES ὑὐὖἻὕὀ  ὝὑὍὖ  ὅὖὋ  Ἧὑ ὠὋ  ὅὉ ὅ ὂὖ ὅὌὑὖὂὈὕὄ 

ὝὈὕὐὖἻ  ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ Ἳ  ἳ ὑὕ Ἳ ὅ ὀὄ. Ἧὠὑ 

ὅὖ ὑ Ὀὕ : 

1. The MULTEXT20 Project 

2. The GRACE Project 

3. The CRATER Project 

EAGLES ὑὐὖἻὕ ὀ ἻὍὕ  Ἧὀ Ἳ ὅὀὕὂ ὝὈὕὐὖἻὍὖ  ἽὈὗὅ ἻὕὌὂὖὉ ὝἽὕ ὑὠἻ ὅὕ  

ἯὠὀὉὕὍ  Ὀ ἻὍὖ  ὅὖ ὑ Ὀὕ  Ἧὀ: 

1. Tagset Design for Arabic 

2. Tagset Design for Chinese 

3. Tagset Design for Korean 

4. Tagset Design in the Paninjan Tradition 

5.4.3. ἱ ὂὖὉὝὈὕὐὖἻὍὖ ὠὈὉὃὖ ὑὄ ὂὖ  ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ Ἳ 

  ἱ ὂὖὉ ὝὈὕὐὖἻ  ὑὖὕὖὂὊ Ἳ  ἳ ὑὕ ὑὂὖ  Ὗὄὕ ὉὕἻ ὑὖὍ ἻὖὉ ἱ ὂὖὉ 

ὝὈὕὐὖἻὍὖ  ὃ ὑ  ὃὖ ὑὄ  ἱ ὂὖὉ ὝὈὕὐὖἻ  ὝἽὕ  ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  

Ὀ ἻὠὍ ἳ ὑὕ Ἳὖ ὑὖὕὖὂὊ ἻὠὍ ἯὠὀὉὕὍ ὅ ὂὖ Ὅ . 2006-ἱ  ἱ ὂὖ 

ὑὖὕὖὂὊ  ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  ὈὈὕἻ ὝἽ Ὁ ὅ ὀ 

ὝἽὕ ὑὠἻ ὅὕ  Ὀ ὂὖ  ὅ Ὁ  ἻὗὟὐ ὂὊ ὅ Ὅ . 

CIIL Hindi Corpora Tag set Finalized, August 29, 2006 

   NOUN 

 1.  NN    Common Noun 

 2.  NNP   proper Noun (place, person, etc) 

 3.  NC   Noun compound 

 4. NAB   Noun Abstract 

 5. CRD   Cardinal number 

 6. ORD   Ordinal number 
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   PRONOUN 

 7. PRP   Personal Pronoun 

 8.  PRI   Indefinite pronoun 

 9. PRR   Pronoun Reflexive 

 10. PRL   Relative Pronoun 

 11.  PDP   Demonstrative pronoun 

   VERB 

 12. VF   Verb Finite Main 

 13. VNF   Verb non-finite adjectival 

     Verb non-finite Adverbial 

 14. VAX   Verb Causative 

 15. VNN   Gerund/Verb non-finite nominal 

 16. VINF   Verb infinitive 

 17. VCC   Verb Causative 

 18. VCD   Verb Double Causative 

   ADJECTIVE 

19.  ADD   Adjective-declinable 

20. ADI   Adjective-indeclinable 

   ADVERB 

21. ADV   Adverb 

22. ADL   Adverb of location 

  OTHERS 

23. QWO   Question Words 

24. PPO   Post  Position 

25. INT   Intensifier 

26. QTE   Quantifier 

27. CNJ   Conjunction 

28. INJ   Interjection 

29. IND   Indeclinable 



355 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

30. QOT   Quotative 

31. PRT   Particle 

32. NEG   Negative 

33. RDP   Reduplication 

34. FWD   Loan Word (non-notarized words) 

35. IMD   Idiom 

36. PRO   Proverb 

5.4.4.ἵ ὟἻὅὖἽὖ ἰ ὠὈὉ ὂὖ ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ   

AUKBC ὃὖ ὑὄ  ὂὈὖἻὕἻ Ἰ  ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ ὠὂ 

ἳ ὑὕ Ἳὖ Ὅ . ἱ  ἵ Ὄὕ ἱὌ Ἳὁ Ὀ  ὝἽὕ Ἵὕ  ἳ ἻὠὍ  ἳ Ὅὀ ἻὖὉ 

ὠὈὉὕὄ ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ  ἰ . ἱ  ὂὈὖ  ὅ ἻὠὌ ἻὐἻ 

ὝὈὕὐὖὉὖὉ  ὑ ὃ Ἳ  ἳὂὑὖὉὕ  AUKBC Ὁὖ  NLP ὑὖὄὊὕ 2001-ἱ  

ὂὖ ὀὈὖὀ ὅ ὀ ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  ὈὈὕ . ὅὖ ὑ  ὅ Ὁ  ὂὈὖὐὖ  

ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  ὈὈὕ . 

TAMIL TAGSET 

No    Description   TAG     Examples   Suffixes 

1. Noun Singular N. Sg mar am (tree)  

2. Noun Plural N.Pl marafkal Y(trees),  

3. Pronoun Pr.Obl.Sg. eVnY (mine)  

4. Pronoun Oblige 

From 

Pr.Obl.Sg. eVnY (mine)  

5. Pronoun Plural Pro.Pl. avarkalY (they)  

6. Pronoun Plural 

Oblige 

Pro.Obl.Pl. eVfkalY (ours), 

ufkaly (yours) 

 

7. #Euphonic 

increment 

Eu Pacuvin Y (of the 

cow) 

 

8. Acusative Acc Avan Y Ei (him 

accusative) 

E 

9. Dative Dat avan Y ukku (to) Ukku, ku, kku 

10. Instrumental Inst cAviyAL (by the Al 
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key) 

11. Sociative Soc avan yotu (with 

him), Avan Yutan 

Y (with him) 

 

12. Locative Loc pUfkAvil (in the 

park) 

il 

13. Ablative Abl Urilirunwu (from 

city/town 

ilirunwu 

14. Benefactive Ben aval YukkAka (for 

her  

ukkAka 

15. Genetive Gen Pacuvin (of the 

cow), utEya (of), 

avan Yawu (his) 

In Y, uEya, awu 

16. Vocative Voc  Ata, ivalYe 

17. Clitics Cl  A,o,e,um,wAnY 

18. Verb V Pati (read)  

19. #Transitive Verb VT wiruppu(turn)  

20. #Intransitive Verb Vl Wirumpu (turn sth)  

21. #Causative VC Werivi(inform)  

22. Infinitive Inf Ceyya (to do) a 

23. Singular Negative 

(imperative) 

Neg ceyAwe (you)don t 

do) 

Awe 

24. Plural Imperative V.Pl ceyyufkalY ((you) 

do-hon or plu) 

Ufkal Y 

25. Plural Negative 

(imperative) 

Pl.Neg Ceyyufkal Y ((you) 

do-hon or plu) 

A wirkal Y 

26. Imperative + 

suffixes 

Imp vAta, ammA  



357 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

27. Present Tense Pre  kirY,kkirY. 

28. Past Tense Pst  W,nw,in,ww,I,t,rY 

29. Future Tense Fut  V,p,pp,um 

30. First Person 

Singular 

IS  enY 

31. First Peprson 

Plural 

IPI  om 

32. Second Person 

Singular 

2S  Ay 

33. Second Person 

Plural/Honorific 

2PI  Ir,Irkal Y 

34. Third Person 

Masculine Singular 

3MS  AnY 

35. Third Person 

Feminine Singular 

3FS  AIY 

36. Third Person 

Honorific Singular 

3FS  Ar,ar,anYar 

37. Third Person 

Singular Neuter 

(non-human) 

3HPI  ArkalY 

38. Third Person 

Honorific Plural 

3HPI  ArkalY 

39. Third Person 

Plural Neuter (non-

human) 

3NPL  anYa,um 

40. Third Person  

Neuter Future 

Negative 

HumFutNe

g 

mAttenY((I) won t) mAtt 

41. Future Negative HumFut varavollE (didn t illE 
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Human Neg come) 

42. Present/Past 

Negative (non-

future) 

Nfut Neg varavillE (didn t 

come) 

illE 

43. #Optative Opt vAIYYka(long live) Ka,kka 

44. Verbal Participle  Vbp ceVywu (done) wu,nwu,etc. 

45. Verbal Participle 

Negative 

Vbp Neg ceVyyAmal (not 

done) 

Amal,Awu 

46. Conditional 

Positive 

Cnd ceVywAl(if done) Ai 

47. Conditional 

Negative 

Cnd Neg ceVyy AvittAl (if 

not done) 

AvittAl 

48. Adjectival 

Participle 

Present/Past 

Adjp ceVywa (do 

pre/pst sth), 

ceVykiYa (do 

pre/pst.th) 

wa, kir Ya 

49. Adjectival 

Participle Future 

AdjPfut ceVyyum (do 

future sth) 

um 

50. Adjectival 

participle Negative 

AdjpNeg ceVyAwa (don t do 

sth) 

Awa 

51. Verbal Noun 

Untensed 

VbnUnt ceVyyal (doing), 

ceVywal (doing), 

patikkal (reading), 

patiwwal 

(Reading), ceVykal 

(doing), patikkai 

(reading) 

al,wal,kkal,wwal,kai,kkai 

52. Verbal Noun 

Tensed Positive 

Vbn ceVywawu (have 

done) 

awu 
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53. Verbal Noun 

Tensed Negative 

VbnNeg ceVyAwawu (have 

not done) 

Awawu 

54. Participal Noun PpIn ceVywavanY (one 

who did) 

anY,alY, wu, ar, arkal Y, 

ai 

55. Adjectival Noun AdjN Nallavan Y (good 

man) 

anY, alY, wu, ar, arkal Y, 

ai 

56. Selective 

(Concessive?) 

Sel avanyAvaWu (at 

least him) 

Avawu 

57. Oridinal Suffix Ord muwalAvawu (first) Avawu 

58. Reportative Suffix Rep  Am 

59. Complementizer Cmp  eVnYrYu, eVnYpawu, 

Aka 

60. Auxiliary Aux   

61. Conjuntion CnJ  AnYAI,illEyeVnYrYAI, 

62. Adjectives Adj AlYYakAnYa 

(beautiful-with adj 

suffix) 

AnYa 

63. Adverbs Adv alYYakAka 

(beautiful-with adj 

suffix) 

AnYa 

64. Postpositions PSP Mel (above), kllYY 

(below) 

 

65. Quantifiers Q oVnYrYu (one), 

cila (few), koFcam 

(some) 

 

66. Determiners Det Anwa (that), inwa 

(this) 

 

67. Wh Words INT eVnYnYa (what), 

eVvai (which), 
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eVppati (how) 

68. Unknown UNK   

ὠὈὉ ἯὊἽὖ ὃὖὂὖ ἳὂὑὖ ὀ ὃὠὀὝὅ Ὃ ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ ἱὉ ὂὖὊ 

ὝὈὕὐὖὝὅὉ ἻὕἻ ὅὉ ὅ ὂ ὅ ὀ WXT ἵ Ὃ ὟὊὕὈ ἵ ὠὋὠὉ ὅὉ ὅ ὂὖ 

ὂὈὖ ἵ Ἳὕ Ἳ ὂὊ ὅ Ὅὄ. ἱὠὂ ὅ ὅ  Ἳ ὄ . ἱὉ ὂὖὊ 

ὕὖ ὝἻὕ ὑὂ ἻὕἻ ἱ ὠὋ ὅὉ ὅ ὂ ὅ ὀ.  

5.4.5. ὠὔὂὊὕὅὕ IIIT-ἰ  ἳ ὑὕ Ἳ ὅ ὀ ἱ ὂὖὉ ὝὈὕὐὖἻ Ἳὕὄ ὝἽὕ  ὑὠἻ ὅὕ  

ἯὠὀὉὕὍ  Ὀ   

ἱ ὂὖὉ ὝὈὕὐὖἻ ἻὖὠὀὉὖὌὕὄ ὝὈὕὐὖὝὅὉ ὅὖ  ἰ ἻὖὌ ὝὈὕὐὖὉὖ  ἱ ὂὖὉ 

ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ ὅὖ  ἲ ὅ Ὅ ὠὔὂὊὕὅὕ ὂὖ  ἳ Ὅ IIIT ὃὖ ὑὄ  ἱ ὂὖὉὕὑὖ  

ἱὉ ὠἻὝὈὕὐὖ ἰ  Ὗὄὕ ὉὕἻ ἳ Ὅ . ἱ ὃὖ ὑὄ  ἳ ὑὕ ἻὖὉ ἱ ὂὖὉ 

ὝὈὕὐὖἻ Ἳὕὄ ( Ὃὖ ὅὕἻ ἱ ὂὖ Ἳὕὄ) ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ  ὅὊὑὌὕἻ  

ὅὉ ὅ ὂ ὅ ἻὖὋ . ἱὂ  ὅ Ὁ  ἻὗὟὐ ὂὊ ὅ Ὅ . 

NN  (Common noun) 

 NNP (Proper Noun) 

 *C (for all compounds) 

 QC (Cardinal No.) 

 QO (Ordinal No.) 

 PRP (Pronoun) 

 VF (Verb Auxiliary) 

 VNF (Verb Non-Finite adverbial and adjectival) 

 VAUX (Verb Auxiliary) 

 VNN (Gerund/Verb non-finite nominal) 

 VINF (Verb Infinitive) 

 JJ (Adjectives) 

 RB (Adverbs) 

 PSP (Postposition) 

 QF (Question words) 

 WQ (Question words) 

 CC (Conjunct) 
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 INT (Intensifier) 

 NEG (Negative) 

 INJ (Interjection) 

 RP (Particle) 

 CL (Classifier)   

 SVM (Special) 

AUKBC, CIIL, IIIT-H ἱ ὃὖ ὑὄ ἻὍὖὄ ὝἽὕὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ ἻὍὖ  

Ἰ   

AUKBC, CIIL, IIIT-H ἱ ὃὖ ὑὄ ἻὍὖ  ἳ ὑὕ Ἳ ὅ ὀ ὝἽὕ ὑὠἻ ὅὕ  

ἯὠὀὉὕὍ  Ὀ ἻὍὖ  Ἰ  ὅ Ὁ Ἳ  ἻὗὟὐ ὂὊ ὅ Ὅὄ. (ἱ ὅ Ὁ  AUKBC 

ὃὖ ὑὄ ἯὋὖὑὖὉὌὕὍ  Ὗὒὕὅὕ ἵ ὅὑὊὕ  ἳ ὑὕ Ἳ ὅ ὀ ). 

      NOUNS 

AU_KBC CIIL IIT-H 

 NNP (Proper Noun) NNP (Proper Nopun) 

 NC (Noun Compound) *C (for all compounds) 

 NAB (abstract noun)  

 CRD (Cardinal No.) QC (Cardinal No.) 

Ord (ordinal suffix) ORD (Ordinal No.) QO (Ordinal No.) 

N.Sg (Noun Sg)   

N.PI (Noun Plural   

 PRP (Indefinite Pronoun)  

 PRI (Indefinite Pronoun)  

 PRR (Reflexive Pronoun)  

 PDP (Demonstrative)  

Pr.Sg. (Pronoun Sg)   

Pr.PI. (Pronoun Plural)   

Pr.Obl.Sg. (Pronoun Oblique 

Sg.) 

  

Pr. Obl.PI (Pronoun Oblique   
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Plural) 

V(Verb) VF (Verb Finite Main) VF (Verb Finite Main) 

 VNF (Verb Non-Finite 

adverbial and adjectival 

VNF (Verb Non-Finite 

adverbial and adjectival 

 VAX (Verb Auxiliary) VAUS (Verb Auxiliary) 

VbnUnt 

(Verbal 

Noun 

Untensed 

Vbn 

(Vbn 

Tensed 

Positive 

VbnNeg 

(Vbn 

Tensed 

Negative 
 

VNN (gerund/Verb non-

finite nominal) 

VNN (Gerund/Verb non-

finite nominal) 

Inf (Infinitive) VINF (Verb Infinitive) VINF (Verb Infinitieve) 

VC (Verb Transitive)   

VT (Verb Transitive)   

VI (Verb Intransitive)   

     ADJECTIVES 

AU-KBC CIIL IIIT_H 

Adj (Adjectives)  JJ (Adjectives) 

 ADD (Adjective Declinable)  

 ADI (Adjective Indeclinable)  

    ADVERBS 

AU-KBC CIIL IIIT-H 

Adv (Adverbs) ADV (Adverbs) RB (Adverbs) 

 ADL (Adverb of location)  

          OTHERS 

AU-KBC CIIL IIIT-H 

PSP (Postposition) PPO (Postposition) PSP (Postposition) 

Q (Quantifiers) QTF (Quantifiers) QF (Quantifiers) 

Cnj (Conjunction) CNJ (Conjunction) CC (Conjunct) 

 INT (Intersifier0 INT (Intensifier) 
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 NEG (Negative) NEG (Negative) 

 INJ (Interjection) INJ (Interjection) 

 PRT (Particle) RP (Particle) 

     OTHERS 

CIIL 

IND (Indeclinable) 

QOT (Quotative) 

RDP (Reduplication) 

LWD (Loan Word) 

IDM (Idion) 

PRO (Proverb) 

5.4.6.ἯὈὖ ὂὕ ὅ ἻὠὌ Ἳὐ ὂὖ ὝἽὕ ὑὠἻὅὕ  ἯὠὀὉὕὍ Ὀ 

ἯὈὖ ὂὕ ὅ ἻὠὌ ἻὐἻ ὂὈὖ ὂ ὑὖὉ ἱὉ ὠἻὝὈὕὐὖὉὖὉ ἰ ἻὕἻ ὅὖ ὑ  

ἯὠὀὉὕὍ Ὀ ὠὂ ὃὖ ὑὖ Ὅ. 

 

5.4.7. ὂὈὖ Ἳὕὄ ὅὖὋ ὝἽὕ ὑὠἻὅὕ  ἯὠὀὉὕὍ ὅ ὂὖἻ 

ὂὈὖ  Ὗὑ  ὅὌ ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂὖἻ ἳ ὑὕ Ἳ ὅ Ὅὄ.  

Ἧὑ Ὃὖ ἽὖὌ ἻὖὉὈὕὄὠὑ ἻὗὟὐ ὂὊ ὅ Ὅὄ.  

5.4.7.1 ὑὕ  ἯὊ Ἳὃὕὂὄὖ Ὗὀ  ὂὈὖ  
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ὑὕ  ἯὊ Ἳὃὕὂὄὕ ἳ ὑὕ Ἳ ὅ ὀ Ὗὀ  ὂὈὖ (Vasu Ranganathan's Tag Tamil) 

ὝἽὕ-Ἰ ὉὄὖὉ (Lexical-phonology) Ἧ ὠὋ Ἧ ὅὠὀὉὖ ἳ ὑὕ Ἳ ὅ ὀ. Ὗὀ  

ὂὈὖ ὑὖὠὄἻὍὖ ἳ ὅὄὖὉ ὅ ὅὕ ὠὑ ἳ ὅ ἻὍὖ ὑ ὠἻ ὠὋὠὉ ὑὕὖὠἽ 

Ἧ ὀὑὠὁὠὉ  ὅὉ ὅ ὂὖ ὝἽ ἻὖὋ . Ὗὀ  ὂὈὖ ὝἽὕ ὑὠἻ 

ἯὠὀὉὕὍ ὅ ὂὠὌ ἳ ὑὕ ἻὠὌ ὝἽ ἻὖὋ.  

5.4.7.2 ἻὟὁἽὄὖ ὝἽὕ ὑὠἻὅὕ  ἯὠὀὉὕὍ ὅ ὂὖ  

ἻὟὁἽ  ὂὈὖ  Ὗὑ  Ἰ  ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂὖὠὉ 

ἳ ὑὕ Ἳὖ Ὅὕ. Ἧὑ ὠὀὉ ἯὠὀὉὕὍ ὅ ὂὖ ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ ὠὈὉ ὃὖ ὑὄ ὂὈὖ 

ὑὖὕὖὂὊὑὖ ὃ  ὟὑὠὌ ὝἽ Ἳὖ Ὃ. ὅὖὋ ὂὊ Ὕὂὕ ὂὖἻὍὖ ἱὂ  ὂὖὋ Ὀὂὖ  

ὝἽ Ὁ ὅὀ Ὗὑ . ἱὑ  ὂὈὖ  Ὗὑ  ὑὖὕὖὑὕὄ ὝἽὕ ὑὠἻ 

ἯὠὀὉὕὍ ὅ ὂὖἻὍὖ Ὀ ὠὂ ὠὑ ὂὖ Ἳὖ Ὃὕ. ἱὑ  ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ ὠὈὉ 

ὃὖ ὑὄ ὂὊ Ὕὂὕ ὂὖὉὖ Ἰ  ὅ ὂὖὠὉ ἯἻὊὕὂὖὉὕ ἳ ὅὄὖὉ ὅ ὅὕ ὑὖὉὕ 

ὝἽὕ ὑὠἻ ἻὕἻ ἯὠὀὉὕὍ ὅ ὂὖ ἳ Ὅὕ. ὅὖ ὄ ἱὠὑ ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ 

ὑὖὕὖὂὊὠὑ ὈὄὖὂἽ ὂὖὉὕ ὂὖ ὂὖ Ὀὗὂὖ Ὅ Ὕὅ ὂὊ  ὅὉὖ Ἵὖ ὂ Ὅὕ. ἱὑ ὠὀὉ 

ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂὖὉὖ ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅὂ  Ἰ Ὕὑὕ 

ἳ ὅ Ἳ  ὂὊ ὅ Ἳὖ Ὃ.  

5.4.7.3 RCILTS-ἱ  ὂὈὖ Ἳὂ ὅ  

Ἳὂ ὅ ἰὑὁ ὂὖ ὂὊ ὅ Ὅ ὝἽὕ  ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὠὂ 

ὂ ἻὖὋ. ἱ  ὂὈὖ ὝὈὕὐὖὉὖὉ Ἧ ὅὠὀὉὖὌὕὄ ἴἻ ὑὖὂὖἻὠὍ ὅὉ ὅ Ἳὖ Ὃ. 

ἯἻὊὕὂὖὠὉὟὉὕ ἳ ὅὄὖὉ ὅ ὅὕ ὑὖὠὉὟὉὕ ὅὉ ὅ ὑὂὖ ὠὌ. ἱ  ὝὅὕὖὉ 

ἰὑὁ ἻὍὖ 80% ὂὖὋὠὄ ὂ ἻὖὋ. ἱ  ὅ ὄὖὊ  ἴἻ ὑὖὂὖἻὠὍ ὅὉ ὅ ἻὖὋ. 

ἱ  ἱὀ-ἵ -ὅὕ, ἻὕὌ Ὀ  Ὗὑ ὠὈ Ὃὖ ἻὍὖ Ἧ ὅὠὀὉὖ ὝἽὕ ὑὠἻ 

ἯὠὀὉὕὍ ἻὠὍ ἯὠὀὉὕὍ Ἳὕ ἻὖὋ. ὂὄὖὉὕἻ ὃὖ  ὝἽὕ Ἳ ὝἽὕ ὑὠἻ 

ἯὠὀὉὕὍὅ ὂὖὉὖ ὟἽἻὕὖ Ἳ ὅ ὀ ὅ Ὁ  ἱ  ὅὕὖὟἽὕὂὖ Ἳ ὅ ἻὖὋ. ἱ  

ἯὋὖὉ ὅὀὕὂ ὝἽὕ Ἳ  (unknown words) ὃὖὊ ὑὖὂὖὠὉ ὅὉ ὅ ἻὖὋ. ἱ  

bὠὅἽὉἯ ὈὕὂὖὕὖἻὠὍ ὅὉ ὅ ὂὖ ὑ  ὝἽὕ  ὝἽὕ ὑὠἻ ὅὕ ὠὀ ὝἻὕ  

ἯὋὖὉ ὅὀὕὂ ὝἽὕ ὠὌ ἯὠὀὉὕὍ ἻὕἻὖὋ.  

5.4.7.4. ὅὕ ἻὊ Ὀ  ὅὖὋὕὖ ἱ ὂὖὉ ὝὈὕὐὖἻ Ἳὕὄ Ὕὅὕ ὝἽὕ ὑὠἻὅὕ  

ἯὠὀὉὕὍ Ὀ Ἵ ὀἻ 
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 ὅὕ ἻὊ Ὀ  ὅὖὋ ὝὈὕὐὖὉὖὉ ὑ ὄ Ἳ  (Baskaran et al 2007, 2008)  Ἳὁὖὄὖ 

ὝὈὕὐὖὉὖὉ ὑ ὄ Ἳ  ἱὠὁ  Ὕὅ Ἳ ὕὖ Ὅ ὠὈ ὟὊὕἽὕἮ ἰ  

ὃὖ ὑὄ ὂὖ Ὁ ἽὖὉὕ ἱ ὂὖὉ ὝὈὕὐὖἻ Ἳὕὄ Ὕὅὕ ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ Ὀ 

Ἵ ὀἻ ὠὂ ἳ ὑὕ Ἳὖὄ. ἱ  ὅ ὃὖὠὌ ἯὠὈ  Ἧ ὅὠὀὉὖὌὕὄ ὝἽὕ ὑὠἻ Ὀ  

ἰ . ἱ ὂ ἯὠὀὉὕὍ Ὀ  ὑὠἻὅὕ Ἳ, ὑὠἻἻ, ὅ Ἳ  ἵὄ ὅὖὕὖ Ἳ ὅ 

ὅ Ὁ ὀ ὅ Ὅὄ.  ὅὖ ὑ  Ἧ ὀὑὠὁ ἱ ὂὖὉ ὝὈὕὐὖἻ Ἳὕὄ Ὕὅὕ ὝἽὕ ὑὠἻ 

ἯὠὀὉὕὍ Ὀ Ἵ ὀἻ ἰ . 

Level-0 Level-1 Level 2 

Lexical 

categories 

Types Attributes Values Types 

Applicable 

Remarks 

[N] Nouns [1] Common 

[2] Proper 

[3] Verbal 

[4] Spatial/ 

temporal 

 

Adjectival 

nouns such 

as ὃ Ὄὑ  

will be tagged 

as common 

nouns 

Gender [1] Masculine 

[2] Feminine 

[3] Neuter 

[1] Common  

Number [1] Singular 

[2] Plural 

[3] Plural/ 

honourific 

[1] Common 

[2] Proper 

 

Case* [1] Direct 

[2] Oblique 

[1] Common  

Case-

markers 

[2] Accusative 

(E) 

[3] 

Instrumental 

(Al) 

[4] Dative (kku 

or ukku) 

[5] Genitive (in 

| utEya | athu) 

[6] Sociative 

(otu | utan) 

[7] Locative (il 

| itam) 

[1] Common 

[2] Proper 

[3] Verbal 

[4] Spatial/ 

termporal 
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[8] Ablative 

(irunthu) 

[9] 

Benefactive 

(ukkAka) 

Negative [1] Yes [1] Common 

[2] Proper 

[4] Spatial/ 

termporal 

 

Emphatic* [1] Yes [1] Common 

[2] Proper 

[4] Spatial/ 

termporal 

 

Definitenes

s* 

[1] Yes [1] Common 

[2] Proper 

[4] Spatial/ 

termporal 

 

 

[V] Verbs [1] Finite 

[2] Auxiliary 

[3] Infinitive 

[4] Nonfinite 

 

Non-finites 

forms will 

betagged as 

participles 

Gender [1] Masculine 

[2] Feminine 

[3] Neuter 

[1] Finite 

[2] Auxiliary 

 

Number [1] Singular 

[2] Plural 

[3] Plural/ 

honourific 

[1] Finite 

[2] Auxiliary 

 

Person [1] First 

[2] Second 

[3] Third 

[1] Finite 

[2] Auxiliary 

 

Tense [1] Past 

[2] Present 

[3] Future 

[1] Finite 

[2] Auxiliary 

 

Aspect* [1] Simple 

[2] Continuous 

[2] Auxiliary Dravidian 

has separate 
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(progressive) 

[3] Perfect 

auxiliaries 

for aspect 

and mood. 

However, 

many a 

times these 

are 

agglutinated 

with the 

main verb. 

Here it is 

recommend

ed that the 

word be 

segmented 

first before 

being 

tagged. 

Mood* [1] Declarative 

[2] 

Subjunctive 

[3] Conditional 

[4] Imperative 

[5] 

Presumptive 

[2] Auxiliary 

Negative [1] Yes [1] Finite 

[2] Auxiliary 

[3] Nonfinite 

 

Emphatic* [1] Yes [1] Finite 

[2] Auxiliary 

[3] Infinitive 

 

 

[PR] Pronouns [1] Personal 

[2] 

Possessive 

[3] Reflexives 

[4] 

Reciprocals 

[5] Spatial/ 

temporal 

Gender [1] Masculine 

[2] Feminine 

[3] Neuter 

[1] Personal 

[2] 

Possessive 

 

Number [1] Singular 

[2] Plural 

[3] 

Plural/honourif

ic 

[1] Personal 

[2] 

Possessive 
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Person [1] First 

[2] Second 

[3] Third 

[1] Personal 

[2] 

Possessive 

 

Case [1] Direct 

[2] Oblique 

[1] Personal 

[2] 

Possessive 

 

Case-

markers 

[2] Accusative 

(E) 

[3] 

Instrumental 

(Al) 

[4] Dative (kku 

or ukku) 

[5] Genitive (in 

| utEya | athu) 

[6] Sociative 

(otu | utan) 

[7] Locative (il 

| itam) 

[8] Ablative 

(irunthu) 

[9] 

Benefactive 

(ukkAka) 

[1] Personal 

[2] 

Possessive 

[3] Reflexive 

[5] Spatial/ 

temporal 

 

Referential [1] Absolute 

[2] Relative 

[3] Wh-words 

[1] Personal 

[2] 

Possessive 

 

Negative [1] Yes [1] Personal 

[2] 

Possessive 

[5] Spatial/ 

temporal 

 

Emphatic* [1] Yes [1] Personal  
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[2] 

Possessive 

[5] Spatial/ 

temporal 

Definitenes

s* 

[1] Yes [1] Personal 

[2] 

Possessive 

[5] Spatial/ 

temporal 

 

Incl/ Excl.* [1] Yes [1] Personal  

 

[NM] Nominal 

modifiers 

[1] Adjectives 

[2] 

Demonstrativ

es 

[3] Quantifiers 

Referential [1] Absolute 

[2] Relative 

[3] Wh-words 

[2] 

Demonstrativ

es 

 

Numeral [1] Non-

numeral 

[2] Cardinal 

number 

[3] Ordinal 

number 

[3] Quantifier  

Negative [1] Yes [1] Adjectives 

[3] Quantifiers 

 

Emphatic* [1] Yes [2] 

Demonstrativ

es 

[3] Quantifiers 

 

 

[RB] Adverbs - Negative [1] Yes -  

 

[PL] Participles [1] Relative 

[2] Verbal 

[3] Nominal 

[4] 

Gender [1] Masculine 

[2] Feminine 

[3] Neuter 

[3] Nominal ceykiRavan, 

ceythathu, 

ceythavarka

L, ceypavar  Number [1] Singular [3] Nominal 
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Conditional [2] Plural 

[3] Plural/ 

honourific 

 

Should 

these words 

be tagged as 

nominal 

participles? 

Case-

markers 

[2] Accusative 

(E) 

[3] 

Instrumental 

(Al) 

[4] Dative (kku 

or ukku) 

[5] Genitive (in 

| utEya | athu) 

[6] Sociative 

(otu | utan) 

[7] Locative (il 

| itam) 

[8] Ablative 

(irunthu) 

[9] 

Benefactive 

(ukkAka) 

[3] Nominal  

Tense [1] Past 

[2] Present 

[3] Future 

[1] Relative 

[3] Nominal 

 

Aspect* [1] Simple 

[2] Continuous 

[3] Perfect 

[3] Nominal  

Negative [1] Yes [2] Relative 

[3] Nominal 

[4] 
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Conditional 

Emphatic* [1] Yes [3] Nominal 

[4] 

Conditional 

 

Realis* [1] Realis 

[2] Irrealis 

[4] 

Conditional 

Marks if the 

event is real 

or 

hypothesise

d one. Eg. 

ὑ ὂὂὕ  vs. 

ὑ ὂὕ 

[PP] 

Postpositions 

- Emphatic* [1] Yes -  

[RP] Particles [1] 

Coordinating 

[2] 

Subordinating 

[3] Interjection 

[4] Others 

- - -  

[PU] 

Punctuation 

- - - -  

[RD] Residual - - - -  

5.4.7.5. ἱ ὂὖὉ ὝὈὕὐὖἻ Ἳὕὄ ὅὖ ὝἽὕ ὑὠἻὅὕ  ἯὠὀὉὕὍ Ὀ  (Bis tagset for 

Indian Languages) 

 ἱ ὂὖὉ ἯὊἽὖ ὃὖὂὖ ὃ ὠἻὉὖ Ἳὗ ὃὠὀὝὅ Ὃ ἱὉ ὂὖὊ ὝὈὕὐὖ ὝὅὉ , 

ὂὊ Ὕὂὕ ὂὖ ἳ ὑὕ Ἳ ἵ Ὃ ἰ ὂὖ ὀ Ἳ  ὟὂὠὑὉὕὄ ὝἽὕ ὑὠἻ 

ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ἳὠὊἻὠὍ ἳ ὑὕ Ἳ ἱ ὂὖ ὀ ἻὍὖ ὅ ὟἻ Ὃ ὃὖ ὑὄ ἻὍὖ 

 Ὁ ἽὖὉὕ Bis (Bureau of Indian Standards) tagset for Indian Languages 

ἳ ὑὕ Ἳὅ ὅὉ ὅὕ  ἳ Ὅ . ἱ  Ἰ  ὅ ὃὖὠὌ ὝἽὕ ἯὠὀὉὕὍ ὈὈὕ. 

ἱ ὑὠὀὉὕὍ Ὀ  ἻὗὟὐ ὅ Ὁ ὀ ὅ Ὅ.  

S.No. English  ὂὈὖ ὃὖἻὊ Ἳ ἵ Ἳὕ Ἳ 

1 Noun N ὝὅὉ Ὀὕ ὅὐ 
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 common N_NN Ὕὅὕ ὝὅὉ Ὀὕ ὅὐ 

 Proper N_NNP ἱὉ ὝὅὉ Ἳ ὁ  

 Verbal  ὝὂὕὐὖὝὅὉ ὅ ὂ 

 Nloc N_NST ἱὀἻὕὌὝὅὉ ὅὖ ὄὕ, ὅὖὋ 

2 Pronoun PRP Ὀὕ  ὝὅὉ ὃὕ , ὃὗ,Ἧὑ  

 Personal PR_PRP ὑὖὀ ὝὅὉ  ὃὕ , ὃὗ, Ἧὑ  

 Reflexive PR_PRF ὂ Ἵὖ ὝὅὉ ὂὕ  

 Reciprocal PR_PRC ὅὕὖὈὕ Ὃ ὝὅὉ Ἰ ὑὠὊὝὉὕ ὑ 

 Relative PR_PRL Ἵὕ  Ὀὕ ὝὅὉ  

 Wh-words PR_PRQ ὑὖὄὕ Ὀὕ ὝὅὉ Ὁὕ 

3 Demonstrative DM  Ἧ ὂ 

 Deictic DM_DMD  Ἧ ὂ 

 Relative DM_DMR Ἵὕ   

 Wh-words DM_DMQ ὑὖὄὕ ὝἽὕ ἵ  

4 Verb V ὑὖὠὄ ὅὕ , ὝἽ  

 Auxiliary Verb V_VAUX ὠὁὑὖὠὄ ἱ , ὝἻὕ  

 Main Verb V_VM ὂ ὠὈὑὖὠὄ ὃὀ, Ἱ  

 Finite V_VM_VF  ὑὖὠὄ Ἱ ὄὕ  

 Infinitive V_VM_VNF ὑὖὠὄ ἵ Ἵ Ἱὀ, ὅὕὀ 

 Gerund V_VM_VNG ὑὖὠὄ ὝὅὉ Ἱ ὂ , ὅὕ ὂ 

 Non-Finite V_VM_VNF ἵ Ἵὑὖὠὄ ὑ , ὑ ὂ 

5 Adjective JJ ὝὅὉὊὠὀ ὃ Ὄ, ὝὅὕὖὉ 

6 Adverb RB ὑὖὠὄὉὠὀ ὝὈ Ὄ, ὑὖὠὊὑὕἻ 

7 Post Position PSP ὅὖ  ὝἻὕ ,  ὑὖὀ, 

Ἳὕ  

8 Conjunction  ἱὠὁ ἻὖὍὑὖ Ὀ  

 Co-ordinator CCD ἽὈὃὖὠὌ ἱὠὁ  

ἻὖὍὑὖ 

 

 Subordinator CCS ὠὁὃὖὠὌ 

ἱὠὁ  ἻὖὍὑὖ 

Ἧὄὕ , ἶὝὄ Ὃὕ 

 Quotative  ὟὈ ὟἻὕ ἵ  

9 Particles RP ἱὠὀ ὝἽὕ ἳ , Ἱ, ἰ  

 Default RP_RPD ὑ ὃὖὠὌ  
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 Classifier  ὅὕ ὅ ὂὖ  

 Interjection RP_INJ ὑὖὉ ὅὖὠὀ ὝἽὕ ἰἻὕ, ἷὟὉὕ 

 Negation RP_NEG ἵὂὖ ὈὠὋ  

 Intensifier RP_INTF ὈὖἻ ὅὕ ὈὖἻ 

10 Quantifiers QT ἯὍὠὑὉὠὀ ἽὖὋὖ, ὝἻὕ Ἵ 

 General QT_QTF Ὕὅὕ  

 Cardinals QT_QTC ἰὂὕὊ ἵ  Ἰ , ἱὊ  

 Ordinals QT_QTO ὠὋὠὈ ἵ  Ἰ Ὃὕὑ, 

ἱὊ ὀὕὑ, 

ἱὊ ὀὕ, Ὃὕ 

11 Residuals RD Ὀὗὂὖ  

 Foreign word RD_RDF  

 

ἯὉ  ὝὈὕὐὖ ὝἽὕ , Ὀὖὄὖ 

 Symbol RD_SYM  

 

Ὃὖ   

 Unknown RD_UNK  

 

ὝὂὕὖὉὕὂ  

 Punctuation RD_PUNC  

 

ὃὖ ὂ Ὃὖ ., ; : ? 

 Echowords RD_ECH  

 

ἵὂὖὝὊὕ ὝἽὕ (Ἳὕ ὅὖ) Ἳὗ  

   5.4.7.6. ἽὟὑ ὑὊ Ὀ  ὈὟἻἽ ἵ Ὗὅὕὕὖ ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ὅ ὃὖὠὌ 

ἯὠὀὉὕὍ  

 Ἵ ὟὑἽὊ Ὀ  ὈὟἻἽ ἵ Ὗὅὕ ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ὅ ὃὖὠὌ ἯὠὀὉὕὍ 

 (Hierarchical Tag-set for Rule-based Processing of Tamil Language)  ὝὈὕὐὖἻὖ Ὃὄ 

(Sarveswaran and Mahesan 2014. ἱὑ Ἳ ὝὅὉ ὝἽὕ, ὑὖὠὄ ὝἽὕ, ὝἽὕ, 

ὅ ἻὑὖὉ ὝἽὕ, ὝἽὕ, Ἳὀ ὝἽὕ, Ὃὖ , ὃὖ ὂ Ὃὖ, ὅὖὋ, ὝὂὕὖὉὕὂὄ ἵὄ 

ὅ  ὝἽὕ ὑὠἻ ὅὕ ἯὠὀὉὕὍ ὠὑ ὝὈὕὐὖἻὖ Ὃὄ.  

5.4.8. ὑὠἻ  ὝἽὕ ὑὠἻὅὕ ἯὠὀὉὕὍ ὅ  ὑὐὖ ὠὋὑὠὊἻ  

  ὝἽὕ ὑὠἻὅὕ ἯὠὀὉὕὍ ὅ  ὑὐὖ ὠὋὑὠὊἻ (algorithms) 

ὅὉ ὅὕ  ἳ Ὅὄ (Jurafsky and Martin 2000:289). 

 1. ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ὝἽὕ ὑὠἻὅὕ ἯὠὀὉὕὍ ὅὂ  (Rule-based tagging) 
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2. ὍὖὉ  Ἧ ὅὠὀὉὖὌὕὄ ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅὂ  (Stochastic tagging) 

3.ὈὕὋ  Ἧ ὅὠὀὉὖὌὕὄ ὝἽὕ ὑὠἻὅὕ ἯὠὀὉὕὍ ὅὂ  (Transformation 

based tagging) 

5.4.8.1.ὑὖὂὖ ἯὅὠὀὉὖὌὕὄ ὝἽὕ ὑὠἻὅὕ ἯὠὀὉὕὍ ὅ ὂ 

  ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂὖἻ  ὈὉ Ἳ  ὂ Ἳὖ Ὃ ὝἽὕ  

ὝὅὉὊὕ ὑὖὠὄὉὕ ἵ  Ὃὖ ὅὖ Ἳὖ Ὃ ὠἻὉὕ  ἵ ὂὖὉ ὝὅὕὖὉ ὂὊὂὍ ἻὠὍ (Database) 

ἳ Ὅὀ ἻὖὉ . ἰὊ ὅ Ἳ ὀ ὂὖ  ὂὕὄὕἻὟὑ ὝἽὕ ὑὠἻ ὅὕ ὠὀ ἯὠὀὉὕὍ ὅὅ ὂ 

ὅὉ ὅ ὂ ὅ ὀ ὑὐὖ ὠὋ ὑὠὊ  (algoritham) ἱὊ  ὃὖὠὌ ἯὠὈ ὅὕ  ἰὄ (Jurafsky 

and Martin 2000:300).  

1. ἯἻὊὕὂὖ Ἰ Ὕὑὕ  ὝἽὕ  Ἵὕ ὂὖὉὈὕὄ ὝἽὕ  ὑὠἻ ὅὕ ὠὀ  ὂ .  

2. ἱὊ ὀὕ  ὃὖὠὌ ὠἻὉὕ  ἵ ὂ ὅ ὀ ὈὉ Ἳ  ὃὗ  ὑὖὂὖἻὠὍ Ἰ  ὝἽὕ  

Ἰ  ὝἽὕ  ὑὠἻ ὅὕ ὠὀ  ὂ Ὀὕ  ὅὉ ὅ . 

ENGTWOL ἱὊ  ὃὖὠὌ ἯὠὈ ὅὕ  ἰὄ . ENGTWOL ἯἻὊὕὂὖ ἱ ὃὖὠὌ ἳ ὅὄὖὉ  

(Two level Morphology) Ἧ ὅὠὀὉὖ  ἯὠὈ ὂ . ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὠἻ (Parts 

of Speech  Tagging) Ἰ Ὕὑὕ  ὝἽὕ  Ἰ  ὝἽὕ  ὑὠἻ ὅὕ ὠὀ Ἧ Ὄ  ὅὖὋ ὝἽὕ  

ὑὠἻ ἯὠὀὉὕὍ ὠὂ  ὂ ὑὂὕ . ἯὠὀὉὕὍ ὅ ὠἻ Ὕὅὕ ὑὕὄ 

ὃὖ ὂ ὋὖἻ Ἳ  ὅὉ ὅ ὂ ὅ . ἻὁὖὄὖὝὈὕὐὖὉὖ  ἯὠὀὉὕὍ ὅ ὠἻ 

(tokenization) Ὗὅὕ ὂὕ  ἱὉ ὠἻ ὝὈὕὐὖὉὖ  ὝἽὕ ὠὌ ἯὠὀὉὕὍ ὅ  ὝἽὉ ὅὕ  

ἯὠὈ . ὝἽὕ  ὑὠἻ ἯὠὀὉὕὍ ὅ ὠἻ Ὗὅ  ὕὖ  ὝἻὕ ὂ (speech 

recognition), ἱὉ ὠἻ ὝὈὕὐὖ ὅ ὂὕὂ  (Natural Language Parsing) Ὀ  ὂἻὑ  

Ὀὗ ὝὅὋ  (information retrieval) ἵ ὅὄὑ Ὃὖ  ἻὖὉὈὕὄ ὅ  ὑἻὖ Ἳὖ Ὃ . 

ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂ  ἳ Ὅὗ  (input) ὑὐὖ ὠὋ ὑὠὊ  (Algoritham) 

ὝἽὕ ἻὍὖ  ὟἻὕ ὠὑἻ  Ὃὖ ὅὖ ὀ ὝἽὕ  ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ  (Part of 

Speech tagset)  ἰ . ὝὑὍὖ  (output) Ἰ Ὕὑὕ  ὝἽὕ  ἸὝὑὕ  ὃ Ὄ 

ἯὠὀὉὕὍ ὠὂ  ὂ ὑ ὂὕ .  

ἵ.Ἳὕ. Ἧ ὂ <Ἧ.Ἧ> ὃ Ὄ <ὝὅἯ> ἳὉ ὃὖὠὌ  <Ὕὅ> ὅ ὍὖὉὖ  <Ὕὅ> ὅ ἻὖὋὕ  

<Ἰ Ὃ ὅὕ  ὃὖἻ ἻὕὌ ὑὖὠὄ>  

ἵὍὖὉ ἵ Ἳὕ Ἳ  ὀ Ἰ Ὕὑὕ  ὝἽὕ  ἯὠὀὉὕὍ  ὂ ὑ  Ἧ ὑὍ  

ἵὍὖὂ Ὄ.  

ἵ.Ἳὕ. Ἧὑ  <ὈὕὝὅ> ἵ  <ὑὖ, ὈὕὝὅ> ὝἽὕ  <ὑὖ, Ὕὅ> ὅ  <ὑὖ, Ὕὅ, ὅὖἳ> ὟἻ ὀὕ   
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(ἯἯ  ἯὠὀὝἻὕὍὖ Ἧὠὀ, ὈὕὝὅ = Ὀὕ ὝὅὉ , ὑὖ = ὑὖὠὄ, Ὕὅ = ὝὅὉ , ὅὖ = ὅὖ , 

ἱ.ὝἽὕ = ἱὠὀ ὝἽὕ )  

POS ἯὠὀὉὕὍ ὅ ὂὖὉὖ  ἻὖὉὈὕὄ ὟὑὠὌ ὐ  ὂ Ἳὑὕ  ἽὕὖὉὕὄ 

ἯὠὀὉὕὍ ὠὂ  Ὗὂ Ὕὂ  ὈὉ Ἳ ὠὂ ὂὗ ὅ  ὂὕ . Ὕὅ ὅὕὌὕὄ ὂὈὖ ὝἽὕ Ἳ  

ἵ Ὄὕ  ὈὉ Ἳ  ἱ Ὄὕὂὠὑ. ἱ ὅὖ  Ὕὅὕ ὑὕἻ  ὅὉ ὅ ὂ ὅ  ὝἽὕ Ἳ  ὈὉ Ἳ  

ἳ Ὅὠὑ.  

5.4.8.2. ὍὖὉὖὉ  Ἧ ὅὠὀὉὖὌὕὄ ὝἽὕ ὑὠἻ ὅὕ ἯὠὀὉὕὍ ὅ ὂ  (Stochastic Part 

of Speech Tagging)  

  Ἵὕ ὂὖὉ ἻὠὍ ἯὠὀὉὕὍ ὅ ὑὂὖ  ὅὉ ὅ ὑ  ὈὖἻ ὅὐὠὈὉὕὄ. ὅὌ 

Ἵὕ ὂὖὉ Ἧ ὅὠὀὉὖὌὕὄ ἯὠὀὉὕὍ ὅ ὂὖἻ  ὑὐ Ἳὖ  ἳ Ὅὄ. ἵ.Ἳὕ. Hidden Markov 

Moddel or HMM tagget (Jurafsky and Martin 2000:303). ἱ ὂ ὍὖὉὖὉ  Ἧ ὅὠὀὉὖὌὕὄ 

ἯὠὀὉὕὍ ὅ ὂὖὉὖ  ὅὉ ὅ ὂ ὅ  ἳὁ  Ἰ  ὝἽὕ  ὂὌὕὄ 

Ἵὕ ὂὖὉὈὕὄ ἯὠὀὉὕὍ ὠὂ ἵ (Pick up the most likely tag for the word) ἵ ὅὂὕ .  

 ὂὊ ὅ ὀ ὑὕ ἻὖὉ ὂὖ  Ἧ Ὄ  ὝἽὕ  ὟἻὕ ὠὑ  HMM ἯὠὀὉὕὍ ὅ ὂὖἻ  

ὅὖ ὑ  ὑὕ ὅὕ  ὂὌὕὄ Ἵὕ ὂὖὉ ὂὖὉ ὠὂ  ὂ ἯὠὀὉὕὍ  ὟἻὕὠὑὠὉ  

ὝὂὕὖὝὂ .  

P(word/ tag)* P (Tag/ previous  n tags) 

Ὕὅὕ ὑὕἻ HMM ἯὠὀὉὕὍ ὅ ὂὖἻ  Ἰ  ὝἽὕ ὠὌ  Ἳὕ  Ἰ   ὑὕ ἻὖὉ ὂὖ  

ἯὠὀὉὕὍ  ὟἻὕ ὠὑὠὉ  Ὕὂὕὖ Ὕὂ . ὃὕ  ὂ  ἵ ὑὕ   HMM  

ἯὠὀὉὕὍ ὅ ὂὖ Ἰ  ὂὄὖ ὝἽὕ  ἯὠὀὉὕὍ ὠὂ Ἰ ἻὖὋ  ἵ  ὅὕ Ὗὅὕ . 

 ἱ ὑὠἻὉὕὄ Ἰ  Bigram-HMM ἯὠὀὉὕὍ  ὅ ὂὖ ὠὂὉ ἯὠὀὉὕὍ  ti-1 Ὀ  

ὂ ὟὅὕὠὂὉ ὝἽὕ  wi ἵ  ὂὊ ὅ ὠἻὉὖ wi ἵ Ὃ ὝἽὕ  ὈὖἻ  Ἵὕ ὂὖὉὈὕὄ ti ἵ Ὃ 

ἯὠὀὉὕὍ ὠὂ  Ὗὂ Ὕὂ .  

Ti = argmax p (tj/ti-1,wi) 

 

Ἰ  ἯὠὀὉὕὍ ὅ ὂ  Ἧ ὅὠὀὉὕὄ HMM ἽὈ ὅὕ  ti = argmax p( ts/ti I) p (wi/ti 

ἵ.Ἳὕ. (Brown Corpus)  

Secretariat/ NNP is/ VBZ expected/ XBN to/To race/ VB tomorrow/ NN  

People/NNS continue/ VBP to/TO inguire/ VB the/DT reason/NN for/IN the/ DT race/NN 

for/in Outer/ JJ speace/NN 

j 
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ὂ  ἵ Ἳὕ  race  Ἰ  ὑὖὠὄ (VB). 2 ὑ  ἵ Ἳὕ  race  Ἰ  ὝὅὉ  (NN) 

Bigram HMM ἯὠὀὉὕὍ ὅ ὂὖ ἯὠὀὉὕὍ Ἵὖ ἻὠὌ Ἧ ὠὈὉὖ Ὅ ὝἽὕ ἻὠὍ  

ἯὠὀὉὕὍ ἻὠὍ  ὅὕ  ὂὗ Ὀὕὄὖ ἻὌὕ  ἵ  ἴἻ  ὝἽ ἻὖὋ .  

To/ TO race/??? 

 The/ DT race/??? 

ἵ ὑὕ  race  ἵ Ὃ ὃὈ  ἵ Ἳὕ  ὅὉ ὅ Ἳὖ Ὃ  ἵ  ὅὕ Ὗὅὕ . ὃὕ  NN-  

VB-  ἱὠὀὉὖ  Ἰ ὠὋ  Ὗὂὕ; Ὕὂ Ἳ Ὗὑ . ὃὕ  ἵὂ  ὂ  Ἵὕ ὂὖὉ 

ἱ ἻὖὋὟὂὕ Ἧὠὂ  Ὕὂὕὖ Ὕὂ Ἳ Ὗὑ .  

P(VB/To) P (race/VB 

 P (NN/ To P (race/NN) 

ὅὖ ὑ  Ἵὕ ὂὖὉ ἻὍὕ 

 P (NN/ To) = :021 

 P (VB/TO) = .34 

5.4.8.3.Ὀὕ Ὃ  Ἧ ὅὠὀὉὖὌὕὄ ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ ὅ ὂ  (Transformational 

based tagging) 

Ὀὕ Ὃ  Ἧ ὅὠὀὉὖὌὕὄ ἯὠὀὉὕὍ ὅ ὂ  Bill tagging  ἵ  

Ἧὠὐ Ἳ ὅ ἻὖὋ . ἱ  ὝὅὕὋὖἻ Ὃ Ἳὕὄ Ὀὕ Ὃ  Ἧ ὅὠὀὉὖὌὕὄ Ἳ Ὃ  

(Transformational- based learning = TBL) Ἧ ὠὋὉὕ  (Jurafsky and Martin 2000:307). 

ἱ  ὑὖὂὖ Ἧ ὅὠὀὉὖ  ὍὖὉ  Ἧ ὅὠὀὉὖ  ἱ  ὑὖὒὉ ἻὠὍ ἵ ἻὖὋ . 

ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ἯὠὀὉὕὍ ὅὂὖἻὠὍ Ὗὅὕ  TBL-ἳ  ἵ ὂ  ὝἽὕ Ἳ  ἵ ὂ 

ἯὠὀὉὕὍ ὠὂ  ὂὊὟὑ  ἵ  Ὃὖ ὅὖ Ἳὖ Ὃ . ἰὄὕ  ὍὖὉὖὉ  

Ἧ ὅὠὀὉὖὌὕὄ ἯὠὀὉὕὍ ὅ ὂὖἻὠὍ  Ὗὅὕ, TBL Ἰ  ὝὈὕὐὖ Ἳ Ὃ  ἻὈὕ . 

ἱὂὖ  ὂὊὑὖ  ὑὖὂὖἻ  ὂὕὄὕἻὟὑ ἴἻὖ Ἳ ὅ Ἳὖ Ὃ . ἽὖὌ HMM Taggers-ἷ Ὗὅὕ, TBL 

Ἰ  Ἳ Ἳὕὁὖ Ἳ ὅ ὀ Ἳ Ὃ  ἻὈὕ  (supervised learning technique). ἱ  ἶ ἻὄὟὑ 

ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ὅὉὖ Ἵὖ Ὕὅ Ὃ Ὕὅὕ ὂὊὠὑ (pre-tagged learning corpus)  

ἵὂὖ ὅὕ Ἳὖ Ὃ /ἴἻὖ Ἳὖ Ὃ . TBL-ἳ  Ἰ  Ὀ  ἯὠὀὉὕὍὅ  ὑὖὂὖἻ 

ἱ Ἳὖ Ὃ . ὂ  Ὕὅ ὂὊ  Ὕὅ ὅὕ  ὅὉ ὅ ὂ ὅ  ὑὖὕὖ ὂ ὑὖὂὖἻὠὍ ὠὑ  

ἯὠὀὉὕὍ ὅ ὂ ὅ . ὅὖ ὄ  ἽὖὌ ὄὂὕὄ (orignal) ἯὠὀὉὕὍ ἻὠὍ Ὀὕ  

ὟὈ  ὂὖ ὀ ὑ ὀὈὕὄ ὑὖὂὖἻ  Ὕὂὕὖ Ὕὂ Ἳ ὅ . ὅὖ ὄ  ὠὋὑὕὄ 

ἵ ὁὖ ὠἻὉὖὌὕὄ ἯὠὀὉὕὍ ἻὠὍ Ὀὕ  ὟὈ  ὂὖ ὀὑ ὀὈὕὄ ὑὖὂὖἻ  

ὅὉ ὅ ὂ ὅ .  
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5.4.8.3.1.ἵ ὑὕ  Ὀὕ Ὃ  Ἧ ὅὠὀὉὖὌὕὄ Ἳ Ὃ ὑὖὂὖἻ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ  

ὃὕ  Brill s tagger ὅὉ ὅ  Ἰ  ὑὖὂὖὠὉ ὅὕ Ὗὅὕ . ὑὖὂὖἻ  ὃὠὀ ὠὋ  

ὅὉ ὅ ὑὂ   ἯὠὀὉὕὍ ὅ ὂὖ Ἰ Ὕὑὕ ὝἽὕ ὠὌ  ὂ  ἳἻ ὂὂὕὄ 

ἯὠὀὉὕὍ ὂὕ  (mostly likely tag) ἯὠὀὉὕὍ ὅ . ἱ ὂ ὂ  ἳἻ ὂὂὕὄ 

ἯὠὀὉὕὍ ἻὠὍ ὃὕ  ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ Ὕὅὕ ὂὊὑὖ  Ὕὅ Ὗὑὕ .  ἵ.Ἳὕ. 

Brown corpus-ἱ  race ἵ ὅὂ  ὂ  ἳἻ ὂ  ὝὅὉ  ἵ ὅὂὕ .  

P (NN/race) = .98 

 P (VB/ race = .02 

 ὃὕ  ὄ  ὅὕ ὂ race  ἵ ὅὂ  ἱ  ἵ Ἳὕ Ἳ  NN ἵ  

ἯὠὀὉὕὍ ὅ ὂ ὅ . ὂ  ἵ Ἳὕ  NN ἵ ὅ  ὂὑὋὕὄ ἯὠὀὉὕὍ .  

/is/VBZ expected/VBN to/To race/NN tomorrow/NN 

2-ὑ  ἵ Ἳὕ  race ἵ ὅ  ἽὕὖὉὕἻ NN ἵ  ἯὠὀὉὕὍ ὅ ὂ ὅ . 

  The/DT race/NN for/IN outer/JJ space/NN  

ὂ  ἳἻ ὂ ἯὠὀὉὕὍ ὠὂ  Ὕὂὕὖ Ὕὂ ὂὅὖ  Brill s tagger Ἧὂ  Ὀὕ Ὃ ὑὖὂὖἻὠὍ 

ὃὠὀ ὠὋ ὅ . ἱ  ὃὀ ὠἻὉὖ  race  ἵ ὅὂ  ὂὑὋὕὄ ἯὠὀὉὕὍ ὅ ὂ  

ὃὠὀ ὠὋ ὅ ὂ ὅ  ὑὖὂὖὠὉ  Ἳ Ὃὖ . ὑ  Tag To ἵ Ὃὕ  NN ἵ ὅὠὂ VB 

ἵ  Ὀὕ ὑὂ   to/TO ἵ  ὑ ὂὕ  ἱ ὂ ὑὖὂὖ race/NN ἵ ὅὠὂ race/VB ἵ  

Ὀὕ .  

expected/VBN to/TO race/NN  expected/vbn to/To race/VB  

5.4.8.3.2.ἵ ὑὕ  ὈὕὋ  Ἧ ὅὠὀὉὖὌὕὄ Ἳ Ὃ ὑὖὂὖἻ Ἳ Ἳ ὅ Ἳὖ Ὃὄ 

Brillis TBL ὑὐὖ ὠὋ ὑὠὊ  (algorithm)   ἻὖὉ ὃὖὠὌἻ  ἱ Ἳὖ Ὃὄ. 

ἱ  ὂ  Ἰ Ὕὑὕ  ὝἽὕ ὠὌ  ὂ  ἳἻ ὂὂὕὄ ἯὠὀὉὕὍ ὂὕ  

ἯὠὀὉὕὍ ὅ . ὅὖ ὄ  ἱ  Ἰ Ὕὑὕ  Ἵὕ ὂὖὉὈὕὄ Ὀὕ Ὃ ὠὂ  (possiable 

transformation) ὅὕὖὟἽὕὂὖ . ὂ  ὟὈ ὅὕ ὀὕ  ἯὠὀὉὕὍ ὅ ὂὌὕ  ὑὖὠὍ ὂ 

Ἰ ὠὋ Ὗὂ Ὕὂ , ἱ ὂὖὉὖ  ἱ ὂ ὑὖὂὖ ὅ  ὂὊὠὑ Ὀὗ-ἯὠὀὉὕὍὅ ὂ  ὝἽ . 

ὄὕ  ὑ  ἯὠὀὉὕὍ ὅ ὂὠὌ ὑὖὀ ὠὋ ὂ ὟὈ ὅὕ ὠὀὉ ἯὠὀὉὕὍ ὅ ὂὌὕὄ 

ὃὖ ὂ  ἯὍ  ὑ ὑ  ὑὠὊ ἱ ὂ  ὃὖὠὌἻ  ὂὖ ὅὖ ὂὖ ὅὖ ὃὖἻ . 2-ὑ  ὃὖὠὌ 

TBL-  ἽὕὖὉὕὄ Ἰ Ὕὑὕ  ὝἽὕ  ἽὕὖὉὕὄ ἯὠὀὉὕὍ  Ὕὂὕὖ  ἵ ὅὠὂ Ὗὑ ἻὖὋ . 

Ἧὂὕὑ  TBL Ἰ  Ἳ Ἳὕὁὖ Ἳ ὅ ὀ Ἳ Ὃ  ὑὐὖ ὠὋὑὠὊ  (supervised learning 

algorithm).  TBL ὝἽὉ ὅὕ  ὝὑὍὖ  (outbut)  ὠὋ ὅ ὂ ὅ ὀ Ὀὕ Ὃ ἻὍὖ  
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ὅ ὉὌὕ  (ordered list of transformation)  ἱὠὑ ὂὖὉ Ὕὅ ὂὊ  (corpus) 

ὅὉ ὅ ὂ ὂ Ἳ/ὃὠὀ ὠὋ ὅ ὂὂ Ἳ ἯὠὀὉὕὍ ὅ ὂ  ὝἽὉ ὠὋὠὉ (tagging 

procedure) ἳ ὑὕ . ὝἻὕ ὠἻ Ἧ ὅὠὀὉὖ  Ἵὕ ὂὖὉὈὕὄ Ὀὕ Ὃ ἻὍὖ  Ὀ  

ἵ ὠὌὉ Ὃὂὕ . ἰὄὕ  Ὀὕ Ὃ Ἳ  Ἰ Ὕὑὕ  ὑὐὖ ὠὋ ὑὠὊὠὑ  Ἳὀ  Ὗὅὕ  

ὈὖἻ Ὕὅὕ ὂὈὕὄ Ἰ ὠὋ Ὕὂὕὖ Ὕὂ Ἳ TBL Ἰ Ὕὑὕ  Ὀὕ Ὃ ὠὂ  ἵ ὝἻὕ Ὅ 

Ὗὑ . ἱ ὑὕ  Ὀὕ Ὃ ἻὍὖ  Ὀ ὠὂ ἵ ὠὌ ὅ ὂ ὑὐὖ ὠὋ ὑὠὊ Ἰ  ὑὐὖ 

Ὗὂὠὑ. ἱ  ἽὖὋὖὉ ὑὕ ἻὍὖ (templates) Ὀ ὠὂ (Ἧ Ὀὕὄ Ὀὕ Ὃ Ἳ ) ἳ ὑὕ Ἳὖ  

ὝἽ Ὁ ὅ Ἳὖ Ὃ . ὅὖ ὑ ὑὄ ὅὖὕὖ ὑὕ ἻὍὖ (Brills templates) Ὀ ὂὖ  

ὅ ὉὌὕ . ὄ  ὑ ἻὖὋ (Ὕὂὕὀ  ὑ ἻὖὋ) ὝἽὕ   ἰἻ ἯὠὀὉὕὍ ὅ ὂ ὅ. 

ἱὊ  ὝἽὕ Ἳ  ὄὕ  (ὅὖ ὄὕ ) ὑ ἻὖὋ ὝἽὕ  Z-ἰἻ ἯὠὀὉὕὍ ὅ ὂ ὅ . 

ὄ  ὑ ἻὖὋ ἱ  ὝἽὕ ἻὍὖ  Ἰ  Z-ἰἻ ἯὠὀὉὕὍ ὅ ὂ ὅ . ὄ  ὑ ἻὖὋ 

ὝἽὕ  Z-ἰἻ  ἱ  ὝἽὕ Ἳ  ὄὕ  (ὅὖ ὄὕ ) ὑ  ὝἽὕ  W-ἰἻ  

ἯὠὀὉὕὍ ὅ ὂ ὅ . 

5.5. ὝὂὕὀὕὖὉ ὅ ὅὕ Ἳ 

ὠὂὉ ὅ ὂὕ Ἧ ὠὋἻ  Ὕὅ ὅὕ ἯἻὊὕὂὖὉὕ ἱὉ Ἳ ὅ ὀὄ. 

ἱὂὖ ἯἻὊὕὂὖ ἳ ὅὄὖὉ ὂὊὠὑ , Ὕὅὕ ὠὈὉὖὉ ὑ ὁὠὄἻὠὍ , ὝὂὕὀὕὖὉ 

ἯὋὖὠὑ  ὝἻὕ . ὅὖ ὄ ἱὌ Ἳὁ ὑ ὑ ὑὕὂ ἻὍὖ Ὕὂὕὀ Ἳ ὅὌ Ὗὑ ὅ ὀ 

ὝἻὕ ὠἻἻ Ἧ ὅὠὀὉὖὌὕὄ ὅ ὂὕ ὑὄὕἻὠὍ  ὂ ὂ. Ἳὕ ὝἻ (Kashket,1986) 

ἵ ὅὑ ὑὕ ὅὖὕὖ ἵ Ὃ ὝὈὕὐὖ Ἵὕ Ἳὖ (Chomsky) ἰ ὠἻ-Ἳ Ὃ  ὟἻὕ ὅὕ 

(government and binding) Ἧ ὅὠὀὉὖ ὅ ὂὕ ὑὕὠὄ ἳ ὑὕ Ἳὖὄὕ. 

ἱ ὑ ὠὋὉὖ Ὕὂὕὀ Ἳ, Ὗὂ  ὝἻὕ ὠἻἻ , Ὗὑ ὠὈ ἯὠὀὉὕὍ ὅ ὠἻ, 

Ὗὑ ὠὈ ὂ ὠἻ, ὅ ὝἻ ὅὕὍ Ὕὂὕὀ ὅ ὠἻ ἵ ὅὄὑ Ὃὖ ὑὐὖ 

ἳ ὑὕ Ἳ ὅ ὀὄ.  ὅ ὝἻ ὅὕὍ ὂἻὑ ἯἻὊὕὂὖὉὖ ὟἽἻὕὖ Ἳ ὅ ὀὄ. ὝἽ ὂὕ 

(Sengupta, et al., 1997) Ὗὅὕ ὟὋὕ Ἳ Ὄ  Ὀ  ὅὖὊ ὠὄ ἵ Ὗὅὕὕὖ ὝἽὕ 

ὝἽὉὅὕ  ἱὌ Ἳὁ ὠὂ (Lexical Fuhnctional Grammar) ὑ ἻὕὍ ὝὈὕὐὖ ὂ ὂὑὕ 

Ὀὕ Ὃὖ Ἰ  ὅ ὂὕ ὑὕὠὄ ἳ ὑὕ Ἳὖὄὕ. ὝἽὕ ὝἽὉ ὅὕ ἱὌ Ἳὁ  ἰ ἻὖὌ 

Ὗὅὕ Ὃ ἱὀ Ἵὕ ὝὈὕὐὖἻ  (positional languages) ὑ ὑὕὄ ὑ ὑὑὕὂ ἰἻ . ἱ  

ἳ ὅὠὈὠὅ  ἱὌ Ἳὁ ἳὋ ἻὠὍ  Ἳ ὝἻὕ ἻὖὋ. ὝἽ ὂὕὑὖ 

ὅ ὂὕ ὑὕ ὝἽ ὑὖὠὄ ὅὕὀὕἻ ἳ Ὅ ἵὍὖὉ ὑὕ ἻὖὉ Ἳ ὃ Ὄ ὑὖὍὠὑ ὂ ὂ. 

ὑὖὄὖὑὕ ὀ (Winiwarter,1995)Ἰ Ὃὖὠὁ  ἱὌ Ἳὁ ὠὂ (unofication grammar) 
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ὑὖὕὖὑὕ Ἳὖ ὝἾὕὈ ὝὈὕὐὖ  ὅὉ ὅ ὂὖὄὕ. Ἵὖὄὖὑὕ ὀὕὖ Ἰ ἻὠὈ ὅὖ ἱὌ Ἳὁ 

ὑὖὂὖἻ Ἧ ὑὈὕ Ἳ  Ὕὅὕ ὂὈὕὄ Ὀ ὀ ὂὖ ἱὌ Ἳὁ ὑὖὂὖἻ ἯὂὊὕὂὖ 

ὅ ὝἻ ὅὕὍὊὕἻ ὟἽ ἻἻ ὅ ὀὄ. Ὕὅ Ἳὕ Ὗὅὕ ὟὋὕ (Becker et.al, 1994) V_TAG ἵ Ὃ 

ἻὖὠὍ ἱὠὁ  ἱὌ Ἳὁ ὂὖ  (TREE adjoining) Ὀὕ ὅ ὀ Ἰ Ὃὕὄ ὅὌὝὅὉ ἻὕὌ 

ὅ ὂὕ  ὑὐὖ ὠὋ ὑὠὊὠὑ ἳ ὑὕ Ἳὖὄὕ. ἱ ὅ ὂὕ ὑὕὠὄ ἻὖὠὍ ἱὠὁ  

ἱὌ Ἳὁ ὑ ὑὑὕὂ Ὃὖ  ἳ ὑὕ Ἳ ὅ ὀ ὝὈὕὐὖἻ  Ὀ ὟὈ ὅὉ ὅ ὂ 

ἱὉ .  

ὅὌ ὅ ὅὕ Ἳ Ἵὕ  ὝἻὕ ὠἻἻ (dependency principles) Ἧ ὅὠὀὉὖ 

ἳ ὑὕ ἻἻ ὅ ὀὄ. Ἳὑὖ ὀ (Covington, 2003) ἳ   ὑὠὊὅὀ ὂὕ ἱὉ Ἳ ὅ ὀ 

ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ Ἵὕ ἻὠὍ ἳ ὑὕ Ἳὖ ὑὕ ἻὖὉ Ἳ ἯὠὈ ὠὅ ὂ  Ἰ  

ὅ ὅὕὠὄ ἳ ὑὕ Ἳὖὄὕ. ἱὂὖ Ἰ Ὕὑὕ ὑὖ  ὝἽὕ ἻὍὖ Ἵὕ ὃὖὠὌ ἳὋὠὑ 

ἳ ὅ ὂ ὝἽ . ἻὕὊἻ ἳὋ Ἳ  Ὗὑ ὠὈ ὋὖἻ ὀ Ὕὅὕ ὂ ὅ ὅὕὁὖὄὖ 

ἱὌ Ἳὁ Ἧ ὅὠὀὉὖ ὅὕὊὂὖ Ὗὅὕ ὟὋὕ Gharti, et, al,1993, 2003) Ἳ ὅὕ 

Ἧ ὅὠὀὉὖὌὕὄ ὅ ὅὕ ἻὍὖ Ἰ  Ὀ ὠὂ ἳ ὑὕ Ἳὖὄὕ. ὅὕὊὂὖ Ἰ ὠὋ 

ὅ  Ἵὖ ἻὠὌ ἵ  ὑὐὖὉὠὈ  Ἵὖ ἻὌὕἻ ὝὈὕὐὖ ὝὅὉ  ὂὗ  Ἳὕ ἻὖὋ. 

ὂὖ (Murthy,1997) ἱ ὂὖὉ ὝὈὕὐὖἻ  ἳὊἻ ἵ Ἵ Ὕὂὕὀ ἯὠὈ  ἱὌ Ἳὁ  

(Universal Clause Structure Grammar)  ἵ Ὃ ἱὌ Ἳὁ ὑ ὑ ὑὕὂ ὠὂ ἳ ὑὕ Ἳὖὄὕ. 

ἱ ὑ ὑὑὕὂ ὂὖ  Ὀ ὀ ὅ ὅὕ  ὅὉ ὅ ὂ ὅ ἻὖὋ. Ὕὂὕὀ ἯὠὀὉὕὍ 

Ἳὕὁ , ἵ Ἵ Ὕὂὕὀ ἯὠὈ  ὃὖ ὁὉ Ὀ  ὅ ἻὍὖ ὂ ὂ. Ἰ Ὕὑὕ Ὀ ὀ ὂὖ  

Ἧὂ  ὅ ὅὕ  Ὕὂὕὀ Ὅ ὑὖὂὖἻ ἱ Ἳὖ Ὃὄ. ἳὌἻ ἵ Ἵ Ὕὂὕὀ ἯὠὈ  

ἱὌ Ἳὁ ὂὖ ἱ Ὕὂὕ ὂὖὉὕ Ἳ (modularization) ἱὠὂ  ὅὖὋ ὝὈὕὐὖἻ  ἵὍὖὂὕἻ 

ὅὉ ὅ ὂ ὝἽ ὂ. ὝἽὕ ὃὖὊ Ἵὖ ἻὠὌ ὠἻὉὕ ὑὂ Ἳὕὄ Ἰ  ὂὗ Ὀὕ ἻὍὖ Ἰ  

ὑὕὖὠἽ Ὀὕ  ἱὌ ἻὁὈὕ  (Permutational Grammar (PG)). (Geg. Ikifssib, et, al., 2001) 

ὑὕὖὠἽ Ὀὕ  ἱὌ Ἳὁ  Ἧ ὅὠὀ ὝὂὕὀὊὠὈ ὑὖὂὖἻὠὍ Ἧὑ Ὃὖ ὝἽὉ ὅὕ 

ἳ ὅ ὂ Ἳ ὀ Ὃὖ ὅὖ ὅὖ ὄ ἸὟὊ Ὕὅὕ ὠὈὠὉ ὂ  ὅὖὋ ἵ Ὄὕ 

Ὕὂὕὀ ἽὖἻὠὍ ὝὅὋὟὑ  ἳ ἻὠὍ ὑὕὖὠἽὈὕ Ὃ ὝἽ . ὈὕὊἽ Ἳ ὟὈὟὌ 

Ὃὖ ὅὖ ὀ Ὗὑ ὅ ὀ Ἧ ὠὋἻὍὖ Ἰ  Ἰ Ὃὖὠὁ ὠὅ ὅὉ ὅ Ἳὖ Ὃὕ. Ἧὑ  

Ὕὂὕὀ ἻὠὍ ὑὕ ἻὖὉ ἻὠὍ ἵ Ἵ Ὕὂὕὀ ἻὠὍ Ἳ ὅὖ Ἳ ὂὖὉὖ ἳὌἻ 

ἵ Ἵ Ὕὂὕὀ ἯὠὈ  ἱὌ Ἳὁ ὠὂ Ὗὅὕ  ὅ ἻὠὍ (Techniques) 
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ὅὉὄὅ Ἳὖ Ὃὕ. ὂ ὂὖὊ ὝἽὕ ὃὖὊ Ἵὖ ἻὠὌ ὠἻὉὕὍ ὑὕὖὠἽὈὕ ἱὌ Ἳὁ ὠὂ 

Ὗὅὕ  ἳ ἻὠὍ ὑὕὖὠἽ Ὀὕ ὑὂὖ ὠὌ. Ἧὂ  ὅὂὖὌὕἻ ὑὕ ἻὖὉ ἻὍὖ 

ἳ ἻὠὍ Ἰ  Ὃὖ ὅὖ ὀ ὃὖὊ  ὑὕὖὠἽὈὕ Ὃ ὝἽ ἻὖὋὕ. ὅὕὊὂὖὉὖ Ἰ ἻὠὈ ὅὖ 

(Bharati, 2000) ἳ Ὅ  Ὗὅὕ  ὑὕ ἻὖὉ ὂὖ ἵ ὑὕὠὉ  ὝἽὉ ὅ Ὕὅὕ ὠὍ 

Ἳ ὅὖ Ἳ Ὗὑ ὠὈ ἳ ἻὠὍ ὅὉ ὅ ἻὖὋὕ. ὂὈὖὐὖ ὝὂὕὀὕὖὉὠὌ ὑὖὍ Ἳ 

Ὕὅὕ ὑὕὄ ὝὂὕὀὊὠὈ ἱὌ Ἳὁὂὠὂ ὅὉ ὅ ἻὖὋὕ.  

5.5.1.ὂὈὖὐὖ  ὝὂὕὀὕὖὉ  ὅ ὂὕ ὑὕἻ Ĉ 
ὂὈὖ ὑὕ ἻὖὉ ἻὠὍ ὅ ὂὕ ὑὂ Ὗὑ  Ἰ  ἻὁὖὄὖὉὖὉ Ἵὕ Ἵ ὀἻ ὠὂ 

ἳ ὑὕ Ἳὖ ὅὉ ὅ ὑὂὕ. ἱὂ  Ὗὑ  ὂὈὖ ὝὂὕὀὕὖὉὠὌ ἳ ὅ ὂ ὝἽ Ὁ 

ὝὂὕὀὊὠὈ ὑὖὂὖἻ ἳ ὑὕ Ἳ ὅ Ὅὄ. ὃὕ ὅ ὈὖἻ ὀὂὌὕἻ ὃὖἻ  

ὑὖὠὄἻ  ὅ ὝἻ ὅὕὍ ἯὠὈ  Ἳ ὅὖ Ἳ ὅ Ὅ. ὅ ὂὕὉὅ ὀ 

ὑὕ ἻὖὉ ἻὍὖ ὝὂὕὀὕὖὉ ἯὠὈ Ἳ ὅ Ἳ ὅ ὀ ἻὖὠὍἻὍὖ ἳ ὅ ὂ 

ὝἽ Ὁ ὅ ὍὍὄ. ἱ ὑ ὑὖ Ἧὑ ὠὋ ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ Ὀ  ὂἻὑ 

ὅὖὕὖ Ὕὂ ἱὑ ὠὋ ἳ Ὅὀ ἻὖὉ ὅὉ ὅὕ ἻὍὖ ὟὃὊ ὉὕἻ ὅὉ ὅ ὂ ἱὉ .  

ἳ Ὅὗ  ὂὈὖ ὑὕ ἻὖὉ ὠὂ ἻὖὉ ὅ ὅὕ ὅ ὅὂ   Ἧ  

ὅ ὅὕ ὑὖ ὅὌ Ὀ ὀ ἻὠὍ Ἳὀ ὝἽ Ὄ Ὗὑ . ἻὗὟὐ ὂ Ὅ ὅὀ ὂὖ 

ὝἽ ὑἻ Ἳ ὅ ὅὕ  ὝἽ  ὅ ὅὕ  Ὕὂὕ ὂὖἻὠὍ (analyzer modules) 

ὑ ὀ Ἳ Ἧὠὑ ὅὉ ὅ  Ὕὅὕ ὂὈὕὄ Ὄ Ὕὅὕ ἻὠὍ ἳ ὅ ὂ ὝἽ .  

ὂὈὖ  Ὗὑ  ἽὖὌ ὝὅὉ Ὕὂὕὀ ὅ ὅὕ Ἳ ἳ ὑὕ Ἳ ὅ Ὅὄ. Ἧὠὑ 

ἻὗὟὐ ὑὖὍ Ἳ ὅ Ὅὄ.  

5.5.1.1. ὅὕ ἻὊὄὖ  ὝὂὕὀὕὖὉ  ὅ ὂὕ ὑὕ 

  ὃὖὠὌ  ὂὕὄὖὉ Ἳὖ ὝὈὕὐὖὉὠὈ  Ὀ ὀ ὂὖ  ὅ ὂὕ ὑὂ  ἻὖὉὈὕὄ 

Ὕὂὕὐὖ  ὅ ἻὍὖ  Ἰ Ὃὕ . ὅὕ ἻὊ  (Baskaran, 1984)  ὂὈὖ  ὑὕ ἻὖὉ ἻὍὖ  

ὅ Ὃὖ ὂ  Ὗὑ  ὃὖὠὌ ὂὕὄὖὉ ἻὠὉ  ὅὉ ὅ ὂὖὄὕ . ἱ  

ὂὈὖ ὅ ἻὠὌἻὐἻ ὂὖ  ἳ ὑὕ Ἳ ὅ ὀ ἽὖὉ-ὂὈὖ  ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ  

Ἰ ὠὋ  Ὗὑ  ἱὑὊὕ  ἳ ὑὕ Ἳὅ ὀ .  

5.5.1.2.ἵ ὟἻὅὖἽὖ ἰ ὠὈὉ ὂὖ ὝὅὉ Ὕὂὕὀ ὅ ὅὕ 

ἱ ὑ ὠὋ ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ. ἱ ὝὃὋὖ ὠὋὉὖ Ἰ  ὂὊ Ὕὂὕ ὂὖ 

ἵ Ἳ ὅ ἱὊ Ὗὀὕ Ἧὂ  ἯὂὖἻὈὕὄ Ὀ ἻὍὕἻ ὅὖὕὖἻ ὅ . ἱ ὅὖὕὖ Ἳ ὅ ὀ 

Ὀ ὂὖ Ἰ  ὅὉὖ Ἵὖ ὂὊὑὕἻ ὅὉ ὅ ὂ ὅ. ὅὉὖ Ἵὖ ὂὊ  Ὀ  ἵ Ἳ ὅ 
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ὝὅὉ Ὕὂὕὀ ἻὕἻ Ὀὄὖὂ Ὁ ἽὖὉὕ ὅ Ἳ ὅ. ἱ ὑὕ  Ἰ  ὑὕ ἻὖὉ ὂὖ ἳ Ὅ 

ὝὅὉ  Ὕὂὕὀ ἻὠὍ ὅὖὕὖ ὅὂ ὅὉ ὅ ὂ ὅ ὑὖὂὖἻ ἳ ὑὕ Ἳ ὅ. ἱ ὑὖὂὖἻ 

Ὕὂὕὀ ὅ ὅὖ Ἧ ὅὠὀὉὕἻ ἯὠὈ . Ὕὂὕὀ ὅ ὅὕ ὑὐὖὉὠὈ ἱ ὑὖὂὖἻὠὍ 

ὅὉ ὅ ὂὖ ὅὕὖὟἽὕὂὠὄ ὂὊὠὑ ὅ . ἱ ὑὖὂὖἻὍὖ ὅὉ ὅὕ  ὅὊ  

ἱ ὂὊ Ὀ ὂὖ ὅὕὖὟἽὕὂὖ Ἳ ὅ. Ὁ  ὈὗὍ Ἧὠὐ ὂ  ἱὂ  

Ἳὁὖ Ἳ ὅ. ὑὖὠὍ Ἰ ὠὋὉὖ ὅὉ ὅὕ  ὅὊ ὠὅ ὑὖ ὂὖ ὝἽ Ὁ ὀὂ  

ὑὖὂὖἻ ὟὂὠὑὉὕ ἵ  ὅὕὖὟἽὕὂὖ Ἳ ὅ. ὅὖ ὄ Ἰ ὠὋ Ὗὑ ὅ ὀ ὅὖὋ 

ὅὉ ὅὕ Ἳ  ὅὕὖὟἽὕὂὖ Ἳ ὅ.  

5.5.1.3.RCILTS-ἱ   ὑὕὄὑὖ  

ὑὕὄὑὖ ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ Ὕὂὕὐὖ ὅ Ὗὄ Ὃ ἵ Ὃ ὂὖ ὀ ὂὖ Ἳὗ 

ὂὈὖ ἻὕἻ ὝἽ Ὁ ὅ ὀ ἱὉ ὠἻὝὈὕὐὖ ἰ ἻὍὖ Ἰ Ὃὕ . ἱ  Ἰ  ὂὈὖ 

ὑὕ ἻὖὉ ὂὖ ὝὂὕὀὕὖὉ ἳ ἻὠὍ ἯὠὀὉὕὍ Ἳὕ ἻὖὋ. ἱ  ὅ Ὁ ὑ ὑὖ 

ὅ  ἻὖὠὍ ὅὀ ὠὂ (parse tree) ὝὑὍὖ Ὁὖ Ἳὖ Ὃ. ἱ  ὂὄὖὃὖὠὌ ὑὕ ἻὖὉ ἻὠὍ 

 ὑὕ ἻὖὉ ἻὠὍ ὠἻὉὕ Ἳὖ Ὃ. ὂὄὖὃὖὠὌ ὑὕ ἻὖὉ Ἳ Ἰ  ὑὖὠὄὠὉ  ὅὌ 

ὝὅὉ  Ὕὂὕὀ ἻὠὍ ὂὄὖὃὖὠὌ ὑὖὠὄὉὠὀἻὠὍ ὝὅὉὊὠὀἻὠὍ ὝἻὕ . 

ὅὌ ἵ Ἵ Ὕὂὕὀ Ἳ ἳ Ὅ ὑὕ ἻὖὉ ἻὍὖ Ὗὂ ἻὍὖ ὑὕὄὑὖ ὝἽὕ Ἳ Ὀ  

ὝὂὕὀἻ Ἧ ὅὠὀὉὖ ἵ Ἵ Ὕὂὕὀ ἻὠὍ Ὕὂὕὀ ἻὍὕἻ . ἱ  

ὝὂὕὀὕὖὉ ἯὠὈ  ἱὌ Ἳὁ ὠὂ ἳ ὑὕ . ὑὕὄὑὖ ὝἽὕ ὃὖὊὠὌ ὠἻὉὕὍ 

Ὗὃὕ ὂὠὌ ὅὉ ὅ .  

ὅ ὂ ἵ ὅ  Ἰ  ὑὕ ἻὖὉ ὠὂ ἯὋὖ ὝἻὕ Ἧὂ  ὝὂὕὀὕὖὉ ἯὠὈ ὠὅ 

ὂ ὑὂὕ . ἱ  ὝὂὕὀὕὖὉ ἰ ὑὖ ὈὖἻ ὝὅὕὖὉ Ἵὖ ἻὌὕ. ἱὂ  ἻὕὊὁὈὕἻ ἱ  

ἱὉ ὠἻ ὝὈὕὐὖ ἰ ὑὖ Ἰ  Ὕὅ ὅ ὂὖὉὕἻ ἯὠὈἻὖὋ.  

ὃὖ ὁὉὖ Ἳ ὅ ὀ ὅ ὅὕὄὖ ἳ Ὅὗ (input) ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ὝἽὕ ἻὍὖ 

ὃὖὊὌὕὄ Ὕὂὕὀ Ἵὖ ὝὂὕὀὊὠὈ ὑὖὂὖἻὍὖ Ἰ  Ὀ  ἰ . ἱὂ  ὝὑὍὖ  

(output) ὑὕ ἻὖὉ ὂὖ ὅ Ἳ ὅ ὀ ἯὠὈ ὅὕ . Ἰ  ὑὕ ἻὖὉ ὂὖ ὅ Ἳ ὅ ὀ ἯὠὈ  

Ἧὂ  ἵ ὑὕ, ὝἽὉ ὅ Ὕὅὕ Ὀ  ὅὉὄὖὠὌἻὠὍ ἯὋὖ ὝἻὕ Ὅ ἳὂ ἻὖὋ. 

ὟὈ , ὅ  Ὃὖ Ἳ ὅ ὀ ἻὖὠὍ ἯὠὈ  ὅὖὋ Ὕὂὕὀ ἻὠὍ Ἧὠὀ ὝἽ  

Ὕὂὕὀ ἻὠὍ ἯὠὀὉὕὍ Ἳὕὁ ὅ ἻὖὋ.  



382 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

Ἰ  ὝὈὕὐὖ Ἰ  Ὀὕὂὖὕὖ ὅ ὅὕ Ἰ  ἯὠὀὉὕὍ ὅ ὂὖὠὉ ὅὉ ὅ ὂὖ 

ὑὕ ἻὖὉ ἻὍὖ ὝἽὕ ὑὠἻὠὉ ἯὠὀὉὕὍ ὅ ἻὖὋ. ὅὖ ὄ ὅ Ὃὖ 

ὑὐὖ ὠὋ ὑὠὊ  (algorithm) ὑὕ ἻὖὉ ὠὂ ὅ ὂὕ  Ἧ ὝὈὕὐὖ ἱὌ Ἳὁ ὂὖ  

ὂὊ ὅ ὀ ὝὂὕὀὊὠὈ ὑὖὂὖἻὍὖ Ἧ ὅὠὀὉὖ Ὕὅὕ ὂὈὕὄ ἯὠὈ ὠὅ ὂ . 

ὅ ὂὕ ὑὖ Ὗὅὕ ὑὐὖ ὠὋ ὑὠὊ  ἳ Ἳ  ἱὠὀὟὉ Ὅ ἱὌ Ἳὁ 

ἳὀ ὅὕ ὠὀ  ἻὖὉ ὑὖὠὄ Ἳ ὝἽὉ ὅ Ὕὅὕ Ὕὂὕὀ Ἳ  ἱὠὀὟὉ ἳ Ὅ 

Ἵὕ  ἳὋὠὑ  ὅὕὖὟἽὕὂὖ.  

5.5.1.4. ὈὕὊ ἽἻ ὂὖ  ὝὂὕὀὕὖὉ  ὅὂὕ ὑὕ  

ὈὕὊ Ἵ Ἳ  ὂὈ  ἵ .ἵ . ὅ ὀ ὅ ἻὕἻ Parse Representaton of Tamil 

Syntax ἵ Ὃ ὂὠὌ ὅὖ  Ἰ  ἰ Ὗὑ ὠὀ  ἽὈ ὅὖ Ὅὕ . ἱ ὑὕ Ὗὑ  ἱὑ  ὂὈὖ  

ὝὂὕὀὕὖὉ  ὅ ὅὕ  ὅ Ὃὖ ὑὕὖὑὕὄ ὑὖὍ Ἳ  ὂ Ὅὕ . Ἵὕ  ἱὌ Ἳὁ ὑ ὑὑὕὂ  

Ἧ ὅὠὀὉὖ  ἱὑ  ὂὈὖ  Ἰ  ὝὂὕὀὕὖὉ  ὅ Ὃὖ ὅὕὠὄ  ὑ ὑὠὈ Ὅὕ .  

5.5.2. ἱ ὂὖὉὝὈὕὐὖἻ ἻὖὠὀὉὖὉὌὄ ὝὈὕὐὖὝὅὉ Ἳὕὄ ὝὂὕὀὕὖὉ ὅ ὅὕ 

 ἱὂὖ Ὕὂὕὀ ἻὍὖ (chunks) ὑὠὊὉὠὋ ὑὖὍ Ἳ Ὕὂὕὀ ἻὍὖ ὑὠἻἻ  ἽὖὌ 

ὂὄὖ ὑ ὑὕ ὂ Ὗὃ Ἳ  ὟὅἽ ὅ. ἱ ὂὖὉ ὝὈὕὐὖἻ  ἱὠὀὉὖὌὕὄ 

ὝὈὕὐὖὝὅὉ ὂὖ ὀ ὂὖ 11 Ὕὂὕὀ Ἳ Ὕὂὕὖ Ὕὂ Ἳ ὅ Ἧὠὑ Ὕὂὕὀ ἳ  

ἯὠὀὉὕὍ ὅ ὂ  ὅὉ  ὅ ὂὅ Ἳὖ Ὃὄ. 

ἻὖὉ Ὕὂὕὀ ἻὍὖ Ὀ  Ἧὑ Ὃὖ ἳ ὅ ὂ 

 ἻὖὉ Ὕὂὕὀ Ὀ  ἳ ὅ ὂ 

1 ὝὅὉ  Ὕὂὕὀ  NP 

2 ὑὖὠὄ  Ὕὂὕὀ  VGF 

3 ὑὖὠὄ Ὃὕ Ὕὂὕὀ  VGNF 

4 ὑὖὠὄ ὝὅὉ Ὕὂὕὀ  VGNN 

5 ὑὖὠὄ ἵ Ἵ Ὕὂὕὀ  VGINF 

6 ὝὅὉὠὊὠὀ Ὕὂὕὀ  JJP 

7 ὑὖὠὄὉὠὀ Ὕὂὕὀ  RBP 

8 ἱὠὁ  Ὕὂὕὀ  CCP 

9 ὑὖὉ  Ὕὂὕὀ  INTJ 

10 ἵὂὖ ὈὠὋ Ὕὂὕὀ  NEGP 

11 Ὕὑ Ὃὖὀ Ὕὂὕὀ  BLK 
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ὂὈὖὐὖ ὝὂὕὀὕὖὉ ὅ Ὃὖ ὅὕ Ἳ ἳ ὑὕ  Ὁ ἽὖἻ  ὅὌ 

ὟὈ ὝἻὕ Ὅ ὅ ὀὄ. Ἧὑ Ὃὖ  ἽὖὌ ἱ  ὅ Ὁ ὀ ὅ Ὅὄ:  

5.6. ὂὈὖὐὖ  ὝὈὕὐὖὃὠὀ ἰ ὑὖ  

ὝὈὕὐὖὉὖ  Ἳ ὀὠὈ ὠὅ  Ἳ ὂὕὀ, ὑὕ ἻὖὉ, Ὕὂὕὀ, ὝἽὕ ἵ Ὃ ἯὌ ἻὍὖ  

Ἧ ὅὠὀὉὖ  Ἳὁὖ ὝὅὕὋὖ Ὄ  ἯὋὖὉ ἱὉ . ὝὈὕὐὖ ἯὌ Ἳ  ὃὠὀὉὖὉ  

Ἧ ὅὠὀὉὖὌὕὄ ἽὖὋ  ὅ ἻὠὍ ὝὑὍὖ ὅ ὂὖ ὝὈὕὐὖὃὠὀ Ὗὑ ὅὕ ὠὀ 

ἳὁ . Ἳὁὖ ὝὅὕὋὖὉὖ  ἳὂὑὖὉὕ  Ὗὑ ὅ ὀ ὃὠὀὉὖ  ἯὠὈ ὂ ἳὠὊἻὠὍ Ἧ Ὄ  

ὝὈὕὐὖ ὑὐ ἻὠὍ ἰ  Ἰ  ὝἽ  Ἧὑ Ὃὖ  ὃὠὀὉὖὉ  ἽὖὋ  ὅ ἻὠὍ  

Ὕὂὕὖ ὝἻὕ ὍὌὕ . ἱ ὂὠἻὉ ἰ  ὅὠὀ ὅὕὍὖὠὉ ἱὄ  Ἳ  ὝἻὕ Ὅ  

ὅὠὀ ὅὖὌ ἻὖὉ ὂὖ  ἻὕὌ ὠὂ  Ἳὁὖ Ἳ  ὅὉ ὅ . Ἳὁὖ ὝὅὕὋὖ ἳὂὑὖ ὀ  ἱ ὂὠἻὉ 

ἰ ὠὑ ἻὈὕἻ  ὑὖὠὊὑὕἻ  ὝἽ  ἻὌὕ . ἱ ὂὠἻὉ Ἳὁὖὄὖ ὑὐὖ 

ὂὈὖ ὝὈὕὐὖ ὃὠὀ ἰ Ἳ  ὅὌ Ὕὑ ὋὖἻὊὈὕἻ  ὝἽ  Ἳ ὅ Ὅὄ. ὍὖὉὖὉ  

ὝὈὕὐὖὉὖὉ (Statistical linguistics), ἯὍ  ὝὈὕὐὖὉὖὉ  (Quantitative linguistics) Ὗὅὕ Ὃ 

ὅὉ ὅὕ  ὝὈὕὐὖὉὖὉ  ὅὕὀ ἻὍὖ  ὟἻὕ ὅὕ Ἳ  ὝἻὕ ὠἻἻ  ὝὈὕὐὖὉὖὉ  ὃὠὀ 

ἰ  ἳ ὠὁ ὕὖἻὖ Ὃὄ. ὝὈὕὐὖ ὃὠὀὠὉ ἰὉ ἳὂ  ὝὈ Ὕὅὕ Ἳ  ὅὌ 

Ἳ ὅὖ Ἳ ὅ  ὅὉ ὅὕ  ἳ Ὅὄ.  

5.7. Ἳ ὠὊ 

ἱ ὑὖὉ  ὂ  ὑὕ ἻὖὉ ἻὠὍ Ὕὂὕὀ ἻὠὍ ὅ ὅὕ  ὝἽ ὑὂ Ἳὕὄ 

ἱὌ Ἳὁὑ ὑὕ Ἳ Ἳ ὅ Ὃὖ ὑὖὕὖὑὕἻ Ὃ ὅ Ὅ. Ἧ ὠὈ  ὅ ὅὕ , 

ὝὂὕὀὊὠὈ ἱὌ Ἳὁ , ὐ  Ἳ ὅὕ Ὄὕ ἱὌ Ἳὁ , ὐ  Ἳ ὀ ἱὌ Ἳὁ , 

Ὀὕ ὃὖὠὌ ὑὠὌ ὅὖ ὄ, ὅὕὁὖὄὖ ἱὌ Ἳὁ ,  Ἵὕ  ἱὌ Ἳὁ  ἱὑ ὠὋ ὅὉ ὅ ὂὖ 

ὅ ὅὕ  ὝἽ ὑ ὅ Ὃὖ ὑὖὍ Ἳ ὅ Ὅ. ἰὐὈὖ Ὄὕ ὅ ὅὕ  Ὃὖ  ὑὖὍ Ἳ 

ὂὊ ὅ Ὅ. ἱὊ ὀὕὑὂὕἻ ὑὕ ἻὖὉ ἻὠὍ ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ 

ὅ ὑ Ὃὖ  ὑὖὍ Ἳ ὅ Ὅ. ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ Ἳ  ὅ ὋὖὉ 

ὠὂὉ Ὁ ἽὖἻ, ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ ὅ ὂ  Ἰ  ὂὊὈὕὄ ἯὠὈ, pen 

ὝἽὕ ὑὠἻ ὅὕ ἯὠὀὉὕὍ  Ὀ Ἳ, ἵ ὟἻὅὖἽὖ ἰ ὠὈὉ ὂὖ ὂὈ Ἳὕὄ 

ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ, IIIT ὠὔὂὕὊὅὕ ὂὖ  ἳ ὑὕ Ἳ ὅ ὀ ἯὠὀὉὕὍ  

Ὀ, AUKBC, CIIL, IIIT-H ὃὖ ὑὄ ἻὍὖ  ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  Ὀ Ἳ 

Ὀ  Ἧὑ Ὃὖ  Ἰ , ἱ ὂὖὉ ὝὈὕὐὖἻἻὕὄ BITS ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ  

Ὀ  ἵ ὅὄ Ὃὖ  ὑὖὍ Ἳ ὅ ὀ. ὂὈὖ Ἳὕὄ ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ  ὅ ὂὖἻ  

ὅ Ὃὖ  Ὃ ὅ ὀ . ὋὕὑὂὕἻ ὂὈὖ Ἳὕὄ ὝὂὕὀὕὖὉ  ὅ ὅὕ  Ὃὖ  

ὅ ὅὕ ὑὕ Ἳ  Ὃὖ  ὑὖὍ Ἳ ὅ Ὅ .     
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         ἱὉ  6 

Ἳὁὖὄὖ  Ὕὅὕ ὠὈὉὖὉ   

6.1. ἯὋὖ Ἳ 

ἻὁὖὄὖὝὅ ὠὈὉὖ  (Computational semantics) ἵ ὅ  ὝὈὕὐὖ  ἻὍὖ  

Ὕὅὕ ὠὈὠὉ ἰ ὑὂὕ . ὃὕ  ἱ  Ὕὅὕ ὠὈὠὉ  Ἳ ὅὖ Ἳ ὠὋὉὕὄ 

ἳ ὅ ὂ ἻὠὍ  ἻὍὖ  ἱ Ὕὅὕ ὠὈ ἳ ὅ ὂ Ἳ Ὗὑ  

ὑὐὖ ὠὋ ὑὠὊ ἻὍὖ  Ἳὑὄ ὑὖ  ὝἽ ὉὟὑ . ὃὕ  ἵ ὑὕ  ἻὍὖ  

Ὕὅὕ ὠὈ Ὕὂὕὀ ἻὍὖ, ὝἽὕ ἻὍὖ  Ὀ  ἳ ὅ ἻὍὖ  Ὕὅὕ ὠὈἻ ὀ  

Ὕὂὕὀ ὠὀὉὠὑ ἵ  ἯὋὖ ὂὖ ἻὟὑ . Ὗὅ ὅὑ Ἳ  ὟἻ ὅὑ Ἳ  Ὀ  

Ἳ  Ἳὕὁ ὅ  ὐ Ἳ  ἱὑ ὀ  Ὕὂὕὀ ὠὀὉ Ἵὖ Ἳ Ἳ  ὅὉ ὑὐὖὉὖὉ  

ὂὗ Ὀὕὄὖ Ἳ ὅ .  

6.2. Ὕὅὕ ὠὈὠὉ ἳ ὅ ὂ  ὝἽ ὂ   

ὝὈὕὐὖ  ἻὍὖ  Ὕὅὕ ὠὈ ὠὋὉὕὄ ἯὠὈ ἻὍὖ  ὝὑὍὖ ὅ ὂ ὅ . 

ἱὠὂ ὝὈὕὐὖἻὍὖ  Ὕὅὕ ὠὈ ἳ ὅ ὂ  ἵ ὅ . ἱ Ὕὅὕ ὠὈ ἳ ὅ ὂ Ἳ  

Ἰ ὉὄὖὉ, ἳ ὅὄὖὉ  Ὀ  ὝὂὕὀὕὖὉ  ἳ ὅ ὂ ἻὠὍ  Ὗὅὕ  ὅ ἻὍὖ  

ὝἽ Ἳὖ Ὃ .  

6.3. Ὕὅὕ ὠὈὉὖὉ  ἰ   

ἱ  Ὕὅὕ ὠὈ ἰ ὑὖ  Ἵὖ Ἳ Ἳ  Ἳὁὖὄὖ Ἧ ὠὋ Ἳ ὂὖ  

ὝἻὕ Ὅ ὅ . ὂ  Ἧ ὠὋ ὝὂὕὀὕὖὉὌὕ  ἱὉ Ἳ ὅ  Ὕὅὕ ὠὈὉὖὉ  

ἰ ὑὕ  (Syntax-Driven Semantic Analysis). ἱὂ  ὠὋ ὂ ἯὍὑὕὄ ὅὉ ὅὕ ὂὕ  

ἱ Ἳὖ Ὃ . ἱ  ὝἽὕ ἻὍ ἽὖὉ ὂὖ  ἱὌ Ἳὁ ὂὖ  ὃὖὠὌὉὕὄ ἯὋὖὑὖ  

Ἧ ὅὠὀὉὖ  ἳ Ὅὗ Ἳ  Ὕὅὕ ὠὈ ἳ ὅ ὂ ἻὠὍ  ὂ .  

6.4. ὝὂὕὀὕὖὉὌὕ  ἱὉ Ἳ ὅ  Ὕὅὕ ὠὈὉὖὉ   

ἱ  ἱὠὁ ὅὕ Ἳ ὂὖ  ὝἻὕ ὠἻ Ἧ ὅὠὀὉὖ  (principle of compostitionality) 

ἯὠὈ ὂ . ἱ ὑ ὠὋὉὖ  ἳ ὠὋ  ἻὖὉ Ἳ  Ἰ  ὑὕ ἻὖὉ ὂὖ  

Ὕὅὕ ὠὈ Ἧὂ  ὅ ὂὖἻὍὖ  Ὕὅὕ ὠὈἻὍὕ  ἱὠὁ Ἳ ὅ ὀ  ἵ ὅὂὕ . 

ὑὕ ἻὖὉ ὂὖ  Ὕὅὕ ὠὈ ὑ  Ἧὂὖ Ἧὀ  ὝἽὕ ἻὍὖ  Ἧ ὅὠὀὉὖ  

ἯὠὈὉὕὈ  ὑὕ ἻὖὉ ὂὖ  ὑ  ὝἽὕ ἻὍὖ  ὃὖὊ, ὂ  Ὀ  

ὝἽὕ Ἳ ἻὖὠὀὟὉ Ὅ Ὕὂὕὀ Ἳ  ἱὑ Ὃὖ  Ἧ ὅὠὀὉὖ  ἯὠὈ . Ἧὂὕὑ  

ὑὕ ἻὖὉ ὂὖ  Ὕὅὕ ὠὈ Ἧὂ  ὝὂὕὀὕὖὉ  ἯὠὈ ὅὖ  Ἧ ὅὠὀὉὖ  ἯὠὈ  

ἵ ὅὂὕ . ἵὄὟὑ ὝὂὕὀὕὖὉὌὕ  ἱὉ Ἳ ὅ  Ὕὅὕ ὠὈὉὖὉ  ἰ ὑὖ  Ὕὅὕ ὠὈ 

ἳ ὅ ὂ ἻὍὖ  ἱὠὁ  Ἰ ὑὠἻ ἱὌ Ἳὁ ὂὕ  ὂὊ ὅ  ὝὂὕὀὕὖὉ  ἻὍὕ  

ἳὋ ἻὍὕ  ὑὐὖ Ἳὕ ὀ ὅ . ἳ Ὅὗ  ὝἽ Ὁ ὅ  ὑὕ ἻὖὉ ὂὖ  ὝὂὕὀὕὖὉ  ἰ  

Ὕὅὕ ὠὈὉὖὉ  ἰ ὑὖ  ἳ ὍὗὀὕἻ ἯὠὈ . ἻὗὟὐ ὂὊ ὅ Ὅ ὅὀ  ἱ Ἳ ὂ  
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ἱ  ὟὃὊ ὉὕἻ  ὝὅὋ ὅ  ὠὅ ὠὌ  Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋὠὉ (pipeline-

oriented approach) ἵ Ἳὕ :  

 

                                 

ἳ Ὅὗ                      ὝὑὍὖ  

         Ὕὅὕ ὠὈ  

ἳ ὅ ὂ Ἳ 

ὅ ὅὕ Ὕὅὕ ὠὈὉὖὉ 

ἰ ὑὖ 

 

ἱ ὑὕ  Ὕὅὕ ὠὈ ἰ ὑὖ  ἳ ὍὗὀὕἻ  ὂὊ ὅ  Ὕὅὕ ὠὈ ἳ ὅ ὂ ὠὂ 

ἳ ὑὕ .  

6.5. ὐ  Ἳ ὅὕ Ὄὕὂ ὑὖὂὖἻὍὖ  Ὕὅὕ ὠὈὉὖ  ὑὖὕὖὑὕ Ἳ Ἳ   

ὐ  ἱ Ἳ ὅὕ Ὄὕὂ ἱὌ Ἳὁ ὑὖὂὖἻ  (Context Free Grammatical rules) 

Ὕὅὕ ὠὈὉὖὉ  ἱὠὁ ἻὍὕ  ὑὖὕὖ ὅ ὂ ὅ . ἱ ὑὖὠὁ ἻὠὍ Ἰ  

Ἳ Ὀὕὄ ὂὖ  ἳ ἻὍὖ  Ὕὅὕ ὠὈὉὖ  Ἧὂ  Ὕὅὕ ὠὈ ἳ ὅ ὂ  

Ἳὁὖ Ἳ ὅ ἻὖὋ  ἵ ὅὠὂ  Ὃὖ ὅὖ  Ἳ Ὃ  ὑὖὂὖἻὍὕἻ Ἳ ὂ ἱὉ . ὑὖὕὖὂὕ Ἳ ὅ ὀ 

ὑὖὂὖἻ  ὅὖ ὑ  ἯὠὈ  ἱ .  

6.6. ὠὂὉ ὅ ὅὕὄὖ Ὕὅὕ ὠὈὉὖὉ  ἰ ὠὑ Ἰ Ἳὖὠὁ ὂ 

  ὠὂὉ ὅ ὂὖἻὍὖ  ὃὕ Ὕὅὕ ὠὈὉὖὉ  ἰ ὑὖἻὍὖ  ἵὍὖὉ ὠὅ  ὠὌ  

Ἳ ὀὠὈ ὠὅ  ὅὕ Ὗὂὕ . ἱὂὖ   ὝὂὕὀὕὖὉ  ὅ ὅὕ ὑὖ ἻὖὠὍἻ  

Ὕὅὕ ὠὈὉὖὉ  ἰ  ὝἽ ὂ ὅ ἻὖὋ . ἱὂ  Ὗὃὕ Ἳ  ἵ ὄὝὑ Ὃὕ  

ἱὠὁ ὅὕ Ἳ Ἧ ὠὋ Ἧ  Ὕὂὕὀ ὅ  ὝὂὕὀὕὖὉ  ὅ ὅὕ ὠὑ 

Ὗὑ Ἳὖ Ὃ  ἵ Ὃ Ἳ ἽὕὉ  ὑ ὂὂὕ . ἱ ὅὖ  Ὕὅὕ ὠὈὉὖὉ  

ἰ ὠὑ ὝὂὕὀὕὖὉ  ἰ  ἱὠὁὉὕἻ  ὝἽ Ὁ ἱὉ . ὠὂὉ  ὅ ὅὕ ὀ 

Ὕὅὕ ὠὈ ἰ ὑὖ  ἱὠὁ  ὟὃὕὖὠὀὉὕὄὂὕ . ἱὠὁ ὅὕ Ἳ  ὝἻὕ ὠἻ ὈὊ  

Ὕὂὕὀ ἻὍὖ  (idioms) ὅὉ ὅὕ ὀὕ  Ἵὖ ἻὠὌ Ὗὃὕὖ. ὈὊ Ὕὂὕὀ Ἳ  ὅὖὕὖ  

Ὕὅὕ ὠὈὠὉ ἰὉ ἱὉὌὕὂ ὝὈὕὐὖ ἯὌ ἻὍὕ . ἱ  ἱὠὁ  ὝἻὕ ὠἻ  

ὟὃὕὖὠὀὉὕὄ ὑὖὠὍὠὑ ὂ .  

6.7. Ἳὁὖὄὖ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ   

ὝἽὕ ἻὍ ἽὖὉ  (Ὕὅὕ Ὄ ἯἻὊὕὂὖ) ὝἽὕ ἻὍὖ  Ὕὅὕ ὠὈ ἯὠὈ  Ὀ  

ἯὠὑἻ ἻὖὠὀὟὉ ἳ Ὅ ἳὋ Ἳ  ἵ ὑὕ  ἯὠὈὍὄ ἵ ὅὠὂ ὑὖὍ . ἱ ὂ 

Ἰ ὠὋὉὕὄ Ὕὅὕ ὠὈὉὖὉ  Ὕὂὕὀ ὠὀὉ ἯὠὈ ὠὅ ὅ Ὃὖ ὑὖὍὕ ὑ 

ὝἽὕ Ὕὅὕ ὠὈὉὖὉ  ἰ . ὝἽὕ Ὕὅὕ ὠὈὉὖὉ  ὝἽὕ Ἳ ἻὖὠὀὟὉ Ὅ 

ἳὋ ἻὠὍ Ὕὂὕὀ  ἳὋ ἻὍὕἻ  Ἧ Ὃ ἻὍὕἻ  ἰ . ὝἽὕ Ἳ ἻὖὠὀὟὉ Ὅ 

Ἧ Ὃ Ἳ  ἸὝὅὕ ὅ ὝὈὕὐὖ, ἳ Ὅὀ  ὝὈὕὐὖ, ἳ Ὅὀ  ὝὈὕὐὖ, ἵὂὖ ὝὈὕὐὖ 
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Ὗὅὕ ὋὠὑὉὕ . Ὀὖ ὝἽὕ ἻὍ ἽὖὉ Ἳ  ὝἽὕ ὑὠὌ  ὝἽὕ Ἳ ἻὖὠὀὟὉ Ὅ 

ὝἽὕ Ὃ Ἳ  Ὀ  Ὕὅὕ ὠὈ Ὃ Ἳ  Ἧ ὅὠὀὉὖ  ἯὠὈ ὂὠὑ. 

 ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἻὁὖὄὖὝὈὕὐὖὉὖὉ ὝὅὕὖὉ ἰ  ἻὍὈὕἻ 

ὈὕὋὖὑ ἻὖὋ . Ὀ Ὀ Ὃὖ ἱ  ἱὉ ὠἻὝὈὕὐὖ ὅ ὅὕ ὑὖ Ὀ  ἰ ἻὖἻ (analyzer 

and synthesizer) ἳ Ὅὀ ἻὖὉ ὅὉ ὅὕ  ὅ Ὗὑ ὑὠἻἻὍὖ ἻὖὉ ὅ  

ὑἻὖ Ἳὖ Ὃ. ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἳὍὝὈὕὐὖὉὖὉ ἱ  ἯὋὖ ἳ ὅ ὂ 

(Knowledge Representation (KR)) Ὀ  Ἳὁὖὄὖ ἯὠὈ  ὑὠὊ ὅὊ ὂ Ἵὖ Ἳ ἻὠὍ 

ἳ ὅ ὂὖ Ὅ. ἱ ὅ ὂὖὉὖ ἳὍὝὈὕὐὖὉὖὉ, ὅὉ ὅὕ ὝὈὕὐὖὉ, ὝὈὕὐὖὉὖὉ, 

ἻὁὖὄὖὝὈὕὐὖὉὖὉ, ὅὉ ὅὕ  ὑὍ Ἵὖ Ὗὅὕ Ὃὠὑ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ὀ 

Ὕὂὕὀ ὅ ὂὖ ὑὖὑὕὖ Ἳ ὅ Ὅὄ. ὅὖ ὑ  Ἳ Ἳ ὑὖὕὖὑὕἻ ὟὅἽὅ Ὅὄ:  

 ἳὍὝὈὕὐὖὉὖὉ (psycholinguistics): Ὀὄ ἯἻὊὕὂὖἻ, ὝἽὕ ἯὌ ἻὠὍ Ἧ ὂ , ὝἽὕ 

ἯὌ ἻὍὖ ὑ , ὝἽὕ Ἳ  Ἳ Ἳ  ἳ Ὅ Ὕὂὕὀ Ἳ, ἯἻὊὕὂὖ ὅ ὂ 

ὝἽὉ ὅὕ.  

 ὝὈὕὐὖὉὖὉ Ὀ  ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ὠὋὉὕὄ Ὗὃὕ Ἳ (linguistics and formal 

aspects of lexical linguistics): ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἳὋ Ἳ , ὌὑὠἻἻ, Ἳ  

ἳ ὅ ὂ Ἳ, ὃὖἻ ἯὠὈ Ἳ, ὅ ὟἻ ὅὕὍ ἯὠὈ , ὝἽὕ ὈὖὠἻὠὈ.  

 ἯὋὖ ἳ ὅ ὂ Ἳ (knowledge reresentaion): ὑὖὂὖἻὍὖ Ἰ ὠὋἻ, ὑὠἻ -

Ἳὗὅ  ὃὀ ὠὋ (type-coercion), ὈὊ ὕὖὠὈ Ὗὃὕ  (aspects of inheritance), 

ὝὈὕὐὖὉὖὉ ἳὌἻ ἯὋὖ  ἱὠὀὟὉ Ὅ ἳὋ Ἳ .  

 ὅὉ ὅὕ Ἳ (applications): ὝὅὕὖὉ ὑ ὑὖὌὕὄ ἯἻὊὕὂὖἻὠὍ ἳ ὑὕ Ἳὖ 

ὅὊὕὈὕὖ ὂ, ὅ Ὃὖ ὂ Ὀ  ἳ ὑὕ Ἳ ὂὖ ἯἻὊὕὂὖὉὖ ὅ , ὝἽὕ ὌὋὖ 

Ἧ ὅὠὀἻ, ὝἽὕ ὂὊὑὖ ἲ ὀ  

 ὃὀὑ ὠἻ Ὗὃὕ Ἳ (operational aspects): ὈὕὂὖὕὖἻὠὍ ὑὐὖ ὠὋ ὅ ὂ Ὀ  

ἯἻὊὕὂὖ Ἰ ὠὋἻὍὖ Ἳ ὠἻ.  

6.7.1. ὝὈὕὐὖὉὖὉ Ὀ  ἳὍὝὈὕὐὖὉὖὉ ὅὕ ὠὑὉὖ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ 

 ἳὍὝὈὕὐὖὉὖὉ Ὀ  ὝὈὕὐὖὉὖ ἱὑ Ὃὖ ὅὌ Ἳ ἽὕὉ Ἳ 

ὝἽὕ Ὕὅὕ ὠὈὉὖ ὅ ὑἻὖ Ἳὖ Ὃὄ. ἱὌ Ἳὁ ὑ ὑὑὕὂ ὃὗ ἻὌὕἻ 

ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ὅ ὅὕ  ἳ ὑὕ Ἳ ὂὖ Ὀ  ὑὕ ἻὖὉ Ὀ  

Ἳ ὂὕὀ Ὕὅὕ ὠὈ ἳ ὅ ὂ Ὀ  ἳ ὑὕ Ἳ ἱὑ Ὃὖ ἻὁὖὄὖὝὈὕὐὖὉὖὉ  
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ἻὖὉ ὅ  ὑἻὖ Ἳὖ Ὃ. ἻὁὖὄὖὝὈὕὐὖὉὖὉ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἻὖὉ 

ὅ ὠἻ ὝἽὕ ἯὌ Ἳ  Ἧὠὑ ἳ ὅ ὂ ὝἽ Ἳὖ Ὃ ὝἽὕ Ὕὅὕ ὟὍὕ Ὕὂὕὀ ὠὀὉ 

ὝἽ ὂὖὉὖ Ὕὅ ὅὕ ὠὈὉὕὄ ὅὕἻ ὠὂ ὝἻὕ Ἳὖ Ὃ ἵ Ὃ ἳ ὠὈὉὕ  

ὑὖὍ ἻὌὕ. ἱ ὂ ὂὠὌ ὅὖ ὂ  ὅ ὂὖ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἳὍὝὈὕὐὖὉὖὉ 

Ἳ ἽὕὉ ἻὍὖ ὑὖ ὠὅ ἯὋὖ Ἳ ὝἽ Ἳὖ Ὃ. ὅὖ ὄ ὝὈὕὐὖὉὖὉ Ἳ ἽὕὉ Ἳ 

ἰὐὈὕἻ ὟὅἽ ὅ ἻὖὋ.  

6.7.1.1. ὝἽὕ Ὕὅὕ ἰ ὑὖ ἳὍὝὈὕὐὖὉὖὉὌὕὕὖ ὅ   

 ἳὍὝὈὕὐὖὉὖὉ ἰ  ἵ ὑὕ Ἳ Ἳ ὃὖὠὄὑἻ ὂὖ Ἰ  

ὅ ὂ ὅ Ὅὄ Ὀ  Ὀὄ ἯἻὊὕὂὖὉὖ ἵ ὑὕ ἱ ὂ ὝἽ ὂὖἻ Ὕὂὕὀ ὝἻὕ Ὅ 

ὅ Ἳὖ Ὃὄ ἵ ὅὄ Ὃὖ  ὃ Ὄ Ἳ ἻὠὍ ὃὈ  ὂ Ἳὖ Ὃὄ. ὟὈ  

ὕὖ ὝἻὕ ὑὂὖ ἳ ὑὕ Ἳ ὂὖ Ὀὄ ἯἻὊὕὂὖὉὖ Ὀὗ Ἳ ὅ ἳἻ ὂ ὝἽ ὂὖἻὍὖ 

ἰ  Ἳὁὖὄὖ ἯἻὊὕὂὖἻὍὖ Ἳὕὁ ὅ  ὝἽ ὂὖὠὉ ὅ Ὃὖ ἻὠὍ ὂ Ἳὖ Ὃ. 

ἳὍὝὈὕὐὖὉὖὉ Ἳ ἻὍὖ ἻὖὉ ὑ ὠὂ ὝἽὉ ὠἻ ἯὋὖὑὖ (artificial intelligence) 

( Ὃὖ ὅὕἻ ἯὋὖ ἳ ὅ ὂ ὂὖ) Ἧὂ  ὂὕ Ἳ ὂὕ ἵ Ἳὕ ὀὌὕ. ἳὍὝὈὕὐὖὉὖὉ 

ἯὋὖ ἳ ὅ ὂ ὂὖ (knowledge representation) ὈὕὂὖὕὖἻὍὖ ὂὖ ὀ ὂὖ ὄὁὖὉὕὄ 

ὅ  ἶ Ἳὖ Ὃ. ἳὍὝὈὕὐὖὉὖὉ ὌὄὋὖ ἳὍὑὖὉ  (cognitive psychology) ( Ὃὖ ὅὕἻ 

ὌὄὋὖ ἯὋὖὑὖὉὖ; (cognitive science)) Ὕὅ ὈὍ Ἰ  ὟἽ Ὅ.  

 Ἰ  Ὀὄ ἯἻὊὕὂὖ ὃ  ὠὍὉὖ ὟἽἽὕὖ ὠὑ Ὅ ὝἽὕ Ὄ ἻὍὖ ὅ Ὁ  

Ἧὑ ὠὋ ἵ  ὂὊὟὑ . ἱὂὄὕ ὅὖ ὑ ὑὄ Ἵὕ ὂὖὉὈὕ:  

¶ ὃὅ, Ὕὅὕ Ἳ, ἱὀ Ἳ , ὃὖἻ ἽὖἻ, Ὀ  ἳὁ ἽὖἻ ἵ ὅὄὑ ὠὋ 

ὝὅὉὕὖ ὑὖὍ ὂ 

¶ ὃ  ἵ ὁ ἻὠὍ ὝἽὕ Ὄὕ Ἳ Ὀ  ἱὌ Ἳὑὕ Ἳ ὑὐὖ ὝὑὍὖ ὅ ὂ  

¶ ὃὕ ὟἻ  ὅ  Ἧ Ὄ  ἳ Ἵὕὖ  ὝἽὕ ἻὠὍ ὕὖὂ Ἧ Ὄ  ἳ ὑὕ ὂ 

ὃὕ ὂ  Ὀὄ ἯὠὈ ὅὖ ὈὕὂὖὕὖὠὉ ὂ  Ὀὄ Ἧ Ἳ  Ὗὑ ὅ ὀ 

Ἧ ὠὋἻὠὍ Ἳὕ Ὗὅὕ.  

6.7.1.1.1. Ἳὕ  Ὀ  Ὁ  Ὀὕὂὖὕὖ (Models of Collins and Quillian)  

 Ἳὕ  Ὁ  ὈὕὂὖὕὖὠὉ ὅὖ ὑ  ὅ ὂὖἻὠὍ ἳ Ὅὀ ἻὖὉ Ἰ  ὑὠὌὟὅὕ Ὃ 

ἯὠὈ ὅὖ ὂὊὌὕ (Saint-Dizoer and Viegas 1995: 3):  

  ὑὠἻ  Ἳ Ἳ  (type nodes) (ὂὕὑὊ)  
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  ὑ ὠἻ Ἳ Ἳ ; (occurrence nodes) (ἯὠὈ , ἳὉὖ Ὅὠὑ)  

  Ἳ ἻὠὍ Ἰ ὀ  Ἰ ὠὋ ἱὠὁ  Ὕὂὕὀ ἳὋ Ἳ  (Ὀ , Ἧ Ὄ )  

Ἧ ὅὠὀὉὖ ὝἽὕ ὑὠὌὉὕὄ Ἳ ἻὠὍ ἳ ὅ ὂ ὝἽ  Ἳ Ἳ  Ὀ  

Ἳ Ἳ ἻὖὠὀὟὉ Ὅ ἲὕὖὠὁ ἳὋ ἻὍὕὄ ὑὖὍὖ Ἳ ἳ Ὅ ὑὠὊὅὀ ἻὍὖ (graphs) 

Ἳ  ἽὕὉὌὕ ἰὄ . ἱ ὂ ὈὕὂὖὕὖὉὖ ὝἽὕ Ἳ ὌὈὕὄὂ Ὄ. ὅὖ ὑ  ὅὀ ὂὖ 

ὂὕὑὊ ἵ ὅὂ  Ὕὅὕ  ἳ ὅ ὂ ὝἽ Ὁ ὅ Ὅ: Ὕὅ ὅὕ ἱὠὌἻ  ἳ Ὅ 

Ἳὕ , ὂ ὁὗ, Ὀὖ ἱὑ Ὃὖ  ἳὁὠὑ  Ὕὅ Ἳὖ Ὃ ὑὖὌ Ἳ Ὄὕὂ ἳὉὖ ἯὠὈ  

(Saint-Dizoer and Viegas 1995:3). 

  ἱ ὈὕὂὖὕὖὉὕὄ Ὀὕὂὖὕὖ ἻὍ ἽὖὉ ἯὋὖὑὖ Ἳὑὄ  ὝἽ Ἳὖ Ὃ. ὅὖὋ ὈὕὂὖὕὖἻ 

ὅὖ ὑ ὑὄὑ ὠὋ Ὗὑ ὅ Ἳὖ Ὃὄ:  

1. ὃὗ ὀἻὕὌ ὃὖὠὄὑἻ (long term memory)  

2. ὂ ὟὅὕὠὂὉ ὃὖὠὄὑἻ (ὟὑὠὌ Ἳὕὄ ὃὖὠὄὑἻ Ἧ Ὄ  ἻὖὉἻὕὌ 

ὃὖὠὄὑἻ) (Current memory/working memory or short term memory)  

(1) 

 

    

   ἯὠὈ  = Ἧ 

       Ὀ          Ὀ                 Ὀ  

  ἳὉὖ Ὅὠὑ   ὑὖὌ Ἳ        ἳ Ὅ        ὑ ἻὖὋ 

                  Ὄὕὂὠὑ 

        = Ἧ      = Ἧ    

     ἱὠὌἻ  ἱ   

        

       ἳὁ  

            Ἧ Ὄ       Ἧ Ὄ  

     Ἳὕ        ὂ ὁὗ              Ὀὖ 

 

ὂὕὑὊ 

 

Ἳὕ  Ὁ  Ὀὕὂὖὕὖ Ἵὖ Ἳὄ ὠὂ Ἳὠὀὅὖ ὅ. ὃὖὠὄὑἻ Ἰ  ὂὖὋὠὈὠὉ 

Ὕὅὕ  ἯὠὈἻὖ Ὃὂ ὌὕὈ Ἵὖ Ἳὄ ὠὂ Ὕὅὕ  ἯὠὈὉὕ ἵ Ὃ ὃὖὠὌὉὖ Ἳὕ  

Ὁ  Ὀὕὂὖὕὖ ὠὋ Ὅ.  

6.7.1.1.2. Ὀὖ Ὄ Ὀ  Ἶὕ Ἵ -ὠὌ  Ὀὕὂὖὕὖ (The model of Miller and Johnson-Laird)  
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 ἱὑ Ἳ Ὄ ὁ  (perception) ὝὈὕὐὖ  ἳ Ὅ ἳὋὑὖ ὑὖ ὅ 

Ἳὕ ὄὕ Ἳ. Ὕὅὕ ἻὠὍ ὃὖἻ ἻὠὍ ὝἽὕ- Ὄ ὋὖἻ ὀ (lexical labels) 

ἱὠὁ ὅὠὂ Ἧ Ὀὂὖ  ὝἽὉ ὅὕ ὠἻ Ἳὕὁ Ὁ Ἵὖ ὂὕἻ. Ἧὑ ἻὠὍ 

Ὕὅὕ ὂὈ  Ὄ ὁ  ἵ ὅ  ἯὠὈ ὠὋὉὖ ἯὠὈ ὂ ὝἽὉ ὅὕ. Ἧὂ  ὑὖὠὍ 

Ἰ  Ὕὅὕ Ὅὖ  Ὗὑ ὅ  ὁ ἻὠὍ  (ὑ ὑ , ὃὖὋ, ὅὕὖὈὕὁ, ἱ ) 

ὅὖὕὖ Ὕὂ Ἳ ἳὂ . Ὄ ὁ  ὂὖ ὀὑὠὊ ἻὠὍ (schemas) Ὃὖ ὅὖ ὀὂὕ 

Ἳ ὑὕ Ἳ ὝἽὉ ὅὕὀἻ Ἳ ὂ ὅ ὀ. (ὂὖ ὀὑὠὊ ἵ ὅ  Ἰ  Ἳ ὀ 

ὟἽ Ἳ ὅ ὀ ὟὂὠὑὉὕὄ Ὄ  ἳὁ  ὝἽ ὂὖἻ ἰ .) (Saint-Dizoer and Viegas 

1995:3). 

(2) 

 

  Ἳ    ὅὖὋ Ἳ Ἳ ὀ  Ὕὂὕὀ   

ὂὖὀὑὠὊ    Ὄ Ὃὖ   ὝὂὕὀὕὖὉ  ὝἽ ὂὖ 

 Ὄ ἳὁ   

ὑ Ἳ  Ὀ   

ὝἽὉ ὅὕ  ὝἽ ὂὖἻ  
 

 Ἳ  Ὀ ὀ ὂὖ ὀὑὠὊ Ἳ  ὝἽὕ Ἳ  ἱὠὀὟὉ ἱὠὁ ὅὕὄὕἻ 

ὝἽὉ ὅ Ἳὖ Ὃ. Ἰ ὝἽὕ Ἳ  ὅὖ ὑ ὑὄ ὠὋ ὝἻὕ  (Saint-Dizoer and 

Viegas 1995:4): 

1.  Ὄ Ὃὖ (label)  

2. ὂὖ ὀὑὠὊ (Schema)  

3. Ὄ Ὃὖ ὅὖ ὝὂὕὀὕὖὉ ὃὀ ὠὂὠὉ ἰ  ὑὖὂὖἻ (rules governing the syntactic 

behaviour of the label)  

ὂὖ ὀὑὠὊ ὝἽὉ ὅὕ Ὀ  Ὄ ἳὁ  ὝἽ ὂὖἻὠὍ ἱὠὁ Ἳὖ Ὃ. ὂὖ ὀὑὠὊ 

ὟὃὊ Ὁὕὄ Ὄ ὁ  ὂὕ ἻὈὖ Ὄὕὂ ὃὖὠὄὑἻ ὝἽ ὂὖἻὠὍ ἳ Ὅὀ ἻὌὕ. 

ὝἽὕ ἻὍὖ ὝὈὕὐὖὉὖὉ Ὕὅὕ  ἯὠὑἻ ἻὖὠὀὉὖὌὕὄ Ὗὑ ὅ ὀ ἳὋ ἻὍὕ 

ἰ Ἳ ὅ Ἳὖ Ὃ. Ἰ  ὈὄἯἻὊὕὂὖ ἱὊ  Ἳ  ἳὠὀὉὂὕἻ ἱ :  
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1. ὑ  ἳ Ὅὀ Ἳ, ὠὈ-ὅ ὂὖ ἳὋ Ἳ , ἳ ὅὠὈ Ὀ  Ἧὀ Ὃ Ἳ 

ἰἻὖὉ ὝἽὕ Ὄ Ἳ ἻὖὠὀὟὉ ἳ Ὅ ἳὋ Ἳ  Ἧὀ ἻὖὉ ὝἽὕ  (lexical 

component).  

2. ὅὌ Ὄ ὁ  Ἳ , ὠὋ ὂ ὝὂὕὀὕὖὉ ὝἽ ὂὖ, ὃὖὠὄ Ἵὕ ὝἽ ὂὖ 

(ἳὁ Ἵὖ, ὝἽὉ ὅὕ) Ἧὀ ἻὖὉὄ Ἧὀ ἻὖὉ Ὄ ὁ   (perceptual 

component)). 

ἽὈὗὅἻὕὌ ἰ Ἳ  ὃὗ ὀἻὕὌ ὃὖὠὄ  ὠὋ ὂἻὕὌ ὃὖὠὄ  Ὗὑ ὅὕ ἱ ὠὌ 

ἵ ὅὠὂ Ἳὕ Ἳὖ Ὃὄ.  

6.7.1.1.3. ὕὖὂ ὝἽὕἽὕ Ἧ Ἳ  (Lexical access in recognition)  

 ὕὖὂ ὝἽὕ Ἧ Ἳ  Ἵὖ ἻὠὌ ὅὖ ὑ Ὀὕ Ἳ ὋὌὕ (Saint-Dizoer and 

Viegas 1995:4):  

1. ἵ ὑὕ ὃὕ ὂὄὖ ὝἽὕ ὌὕἻὟὑὕ ὝἽὕ ὌὕἻὟὑὕ ὑ  ὝἽὕ ὠὌ 

ὅ ἻὟὑὕ ὟἻ ἻὟὑὕ ὝἽ ὉὌὕ?  

2. ἵ ὑὕ ὃὕ Ἧὑ ὠὋ Ὀὄ  ὝἽὕ ἻὍ ἽὖὉ ὂὖ Ὀὗ ἻὌὕ?  

ὃὕ ὅ ὝἽὕ ἻὠὍ ὕὖ ὝἻὕ ὠἻὉὖ ὂὄὖ ὝἽὕ ἻὠὍ Ἧὠὀὑ  Ὀ Ὀ Ὃὖ 

ὝἽὕ Ὕὅὕ ὠὈὉὖὉ Ὀ  ὑὕ ἻὖὉ Ὕὅὕ ὠὈ Ἧ ὅὠὀὉὖ Ἧὑ Ὃὖ ἱὠὀὟὉ 

ἳ Ὅ ἳὋ ἻὠὍ  Ἳὁ Ἳὖ ἵ ὝἻὕ Ὅ Ὗὑ .  

6.7.1.1.4. ἳ ὑὕ Ἳ  ὝἽὕἽὕ Ἧ Ἳ  (Lexical access in production) 

  ἳ ὑὕ Ἳ  ὝἽὕἽὕ Ἧ Ἳ  Ἵὖ ἻὠὌ ὅὖ ὑ Ὀὕ Ἳ ὋὌὕ (Saint-

Dizoer and Viegas 1995:4):  

1. ἵ ὑὕ ὃὕ ὂὊ ὅ ὀ Ἰ  Ὕὅὕ ὠὍὟὉὕ ὃὖἻ ὠὑὟὉὕ ἽὕὖὉὕὄ ὝἽὕ 

Ὄ Ὃὖ ὀ Ὕὂὕὀ ὅ ὂὌὕ.  

2. ἵ ὑὕ  ἳ ὑὕ Ἳ ὟὑὠὌ ὐ  ὝἽὕ Ὀὗ  ὃὀ ἻὖὋ?  

ὂὖ ὀ ὃὖὠὌὉὖ ἱὊ  Ὀ ὀ Ἳ:  

1. ὝἽὉ ὅὕ Ὀ ὀ (functional level): ἱ  ὝἽὕ Ἳ ἱὌ Ἳὁ Ὀ  

Ὕὅὕ ὠὈ ὝἽ ὂὖἻὠὍ ὝἻὕ  Ἧ ὑ ὑ ὑὖ Ἳὕὁ Ὕὅ .  

2. ἱ  Ὀ ὀ (position level): ἱ  ἱὌ Ἳὁ ἳ ὅ Ἳ  Ὀ  Ἰ ὉὄὖὉ 

ὑ Ἳ ὝἽὕ Ἳ ὅ Ἳὖ Ὃ Ὀ  ἳ ὑὕ Ἳ ὂὖ ὃὖὊ ὂὊ ὅ Ἳ Ὃ.  
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6.7.1.1.5. ὂὕὄὖὉ Ἳ Ἧ Ὄ  Ἳ ὅ ὀ ὝἽὉ ὅὕ Ἳὕ?  ἱὠὁὉὕὄ Ἧ Ὄ  ὝὂὕὀὊὕὄ 

ὃὠὀ ὠὋὉὕ? (Automatic or controlled process? Parallel or serial treatment)?  

 ἳὍὝὈὕὐὖὉὖὉὌὕ ὃὕ ὝἽὕ Ἧ Ἳ  Ἳ ὀ ὝἽὉ ὅὕ ὠἻ ὠἻ ὝἻὕ Ὅ 

Ὗὑ Ὀὕ ὂὕὄὖὉ Ἳ ὝἽὉ ὅὕ ὠἻ ὠἻ ὝἻὕ Ὅ Ὗὑ Ὀὕ ἵ Ὃ ὟἻ ὑὖ ἱ ὂὖὉὕὄ 

ὑὖὠὀ ἯὍὖ Ἳὑὖ ὠὌ. Ὀὄ ἯἻὊὕὂὖ ὂ ὑὉὈὕὄ. Ὀὖ ὂ ὑὠὍ ὐὖ ἻὠὍ Ἧ Ὀὂὖ ἻὖὋ 

ὅ Ὄ Ἳ  ὑὐὖἻ Ὀ  ὃ Ὄ ὝἽὉ ὅὕ  Ἵὗ ὠὈ ὀ Ἵὖ Ἳὄ Ἧ ὅὠὀὉὖ 

Ἧ ὌὕὈ ὂὖὋὠὈ ὝἻὕ ὠἻὉὕ ὠἻὉὕὍ ὅ Ἳὖ Ὃ. ἯἻὊὕὂὖἻ ἯὠὈ ὅὕ Ἳ 

ὝἽ ὅ  Ἰ  ὝἽ Ὁ ὅ  ἱ Ἳὖ Ὃ ὑὐὖ ὠὋἻ ἯὠὑἻ  ἵ ὑὕ 

Ἧ Ἳ ὅ Ἳὖ Ὃὄ ἵ ὅὂὖ ὅὕὂὖ ὠὅ ἶ ὅ Ἳὖ Ὃὄ.  

6.7.1.1.6. Ὃὕ  Ὕὅὕ ὠὈὉὖ (Componential Semantics)  

 Ὃὕ ὑὖ Ἰ  ὝἽὕ  Ὄ /Ὕὅὕ  Ἧ ὝὈὕὐὖὉ Ὅ ὅὖὋ ὝἽὕ ἻὍὖὀὈὖ 

Ἧὠὂ Ὗὑ ὅ  Ἰ  Ὀ  ὅ Ἳ ἵ  ὑὠὊὉὠὋ ὝἽ Ὁ ὅ Ἳὖ Ὃ. ἱ  

ὝἾ ὝὌ ἵ ὅὑὊὕ Ὕὂὕὀ Ἳ ὅ Ἳὕ  Ὀ  ὅὕὀ ἵ ὅ ἻὍὕ 

Ὗὄ Ὃ ὅ ὀ. Ἳὗ ὑ ἵ Ἳὕ  ὑὕ , ὝὂὕὀὕὖὉ ἯὠὀὉὕὍ Ἳ, 

(Ὕὅὕ ὠὈὉὖὉ; ἯὠὀὉὕὍ Ἳ), [Ὕὅὕ ὠὈὉὖὉ Ὗὑ ὅ ὂὖἻ ], <ὝὂὕὀὕὖὉ 

Ἧ Ὄ  Ὕὅὕ ὠὈὉὖ ὑὠὊὉὠὋ> Ὗὅὕ Ὃ Ἳ ἽὕὉ ἻὍὕ ἰὉ ὅ Ἳὖ Ὃ (Saint-

Dizoer and Viegas 1995:8).  
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(3)                            ὟἻὕὐὖ  

                     ὝὅὉ  ὝἽὕ  

              ἱὉ ὠἻ  Ὕὅὕ   

           (ἳὉὖ Ὅὠὑ)                             (ἳὉὖὕὖὌὕὂὠὑ)  

            (ὑὖὌ Ἳὖὄ )                                (ἳ ὁ Ὁ )  

  (Ὀὄὖὂὑὖὄ )  (ὅὋὠὑὉὖὄ )                  (ὅὋὠὑὉὖὄ )  

  (ἰὁὖὄ ) [ ὅὋ Ἳ ἱὉὌὕὂ ]                    [ἱὠὋἽὖ]  

[ ὅὌὝὅ ἻὍὖὀ  ἳὀ Ὃ  ὠὑ  ὝἻὕ ὅὑ ]  

 

Ὗὑ ἽὖὌ ἰ Ἳ  ὌὑὠἻ Ἳ ἽὕὉὠὌ Ἧ ὅὠὀὉὕἻ ὝἻὕ ὀ. ὅὖ ὑ  

Ἧ ὀὑὠὁἻ  ὟἻὕ Ὂ Ὀ  ὠὁ  ἵ ὅὠὑἻ Ἳὕὄ ὌὑὠἻ ἯὠὀἻὠὍ 

Ἳὕ Ἳὖ Ὃ (Saint-Dizoer and Viegas 1995:8).  

(4) 

                   ὟἻὕ Ὂ 

ἳὉὊ  

ἻὕὌ  

Ἧὐ   

ὑ ὠὈ  

ὑὖὠὌ  

ἱὌὕὅ  

....  

ἵὠὀ  

....  

ἱὊἽὕὉὄ Ὕὅὕ Ἳ  
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  (5) 

                  ὠὁ  

Ἰ   

ὑ   

ὃὖὋ  

Ἧὐ   

ὑὖὠὌ  

ὝἽ Ὕὅὕ  

...  

ἵὠὀ  

...  

6.7.1.1.7. ὝἽὉ ὠὋ Ὕὅὕ ὠὈὉὖ (Procedural semantics)  

 ὝἽὉ ὠὋ  Ὕὅὕ ὠὈὉὖ Ὀὖ Ὄ (Miller) Ὀ  Ἶὕ Ἵ  ὠὌ  (Johnson Laird 

(1976) ἵ ὟὅὕὊὕ ἳ ὑὕ Ἳ;ὅ ὀ . ἱὂὖ Ἰ  ὝἽὕ  Ὕὅὕ  Ἧὂ  ὅὉ ὅὕ  

Ἧὀ  ὝἽὉ ὠὋἻὍὕ ὑὠὊὉὠὋ ὑὖὍ Ἳ ὝἽ Ὁ ὅ Ἳὖ Ὃ. ὝἽὕ Ἰ  ὃὖὠὌὉὕὄ 

ἱ Ὕὅὕ ἻὍὕἻ (entities) (Ἰ  Ὀ ὅ ὅ Ἳ Ἧ Ὄ  Ὗὂ Ὃ Ἳ) 

Ἳ ὂ ὝὅὋὕὈ ὠὁ -ὃὠὀ ὠὋ Ἰ ὠὋὉὕ (sub-routine) Ἳ ὂ Ὕὅ Ἳὖ Ὃ. Ἰ  

ὑὕ ἻὖὉ ὂὖ Ὄ Ὕὅὕ Ἳὁὖὄὖ ὑὐὖὉὠὈ  ἱὠὁὉὕὄὂὕἻ Ἳ ὂ ὅ . Ὀὖ Ὄ  

Ἶὕ Ἵ  ὠὌ  did Lucy bring the desert?  ? ἵ Ὃ ὟἻ ὑὖὠὉ ἰὉ Ἰ  Ὀ Ἳ ὀὠὍἻ 

ὂ Ἳὖ Ὃὕ Ἳ (Saint-Dizoer and Viegas 1995:9)  

(6)  

 F(x,y) ἵὄ ὑ  Ἰ  ὃὖἻ ἽὖὠὉ Ἳ ὅὖ Ἳ.  

 F ἵ ὅὂ  << F(x,y) >> ἵ Ὃ Ὀὂὖ ὠὅ ὂὊ ,  

 x ἵ ὅὂ  << bring >> ἵ Ὃ Ὀὂὖ ὠὅ ὂὊ ,  

 y ἵ ὅὂ  << desert >> ἵ Ὃ Ὀὂὖ ὠὅ ὂὊ .  



394 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

 ὑὖὑὊὠὁ Ἳὖὠὀ ὂὕ, ὑὖὠὀ << yes >> ἵ ὅὂὕ , Ἰ  Ἳὖὠὀ ἻὑὖὠὌ 

 ἵ Ὃὕ, ὑὖὠὀ << I don t know >> ὑὖὑὊὠὁὠὉ Ὀ  ὝἽ ὂὖ  Ἳὖὠὀ ὂὕ, 

 ὑὖὠὀ << no >> .  

6.7.1.2. ὝὈὕὐὖὉ ὝἽὕ Ὕὅὕ ὠὈὉὖ (Lexical semantics in Linguistics)  

 ὅὖ ὑ ὑὄ ὝὈὕὐὖὉὖ ὝἽὕ Ὕὅὕ ὠὈὉὖ ἻὖὉὈὕὄ ὅὊ ἻὍὕ (Saint-

Dizoer and Viegas 1995:9-25).  

 1. ὅ ὝἻ ὅὕὍ ἯὠὈ  (Argument structure)  

 2. ὠὈὉ Ὕὅὕ ὅὕ ὂὖὊ Ἳ (Thematic roles)  

 3. Ὗὂ Ἳ ὅὕ Ἳ (Selectional restrictions) 

 4. ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἻὖὉ ἳὋ Ἳ  (Lexical semantics essential 

 relations) 

  5. Ὄ Ὕὅὕ  ἰ Ἳ  (Ontologies)  

 6. ὝἽὕ Ἳ  ἳ ὅ ὂ Ἳ (Lexical semantics essential relations)  

 7. ὃὖἻ ἯὠὈ  (event structure)  

 8. ὂ ὂὖ ἯὠὈ  (qualia structure)  

6.7.1.2.1. ὅ ὟἻ ὅὕὍ ἯὠὈ  (Argument structure)  

 Ἰ Ὕὑὕ ὅὉὄὖὠὌ Ἧ  Ὗὂὠὑ ὅ  ὅ ὝἻ ὅὕὍ ἻὠὍ Ὃὖ ὅὖ Ἰ  

ὅ ὟἻ ὅὕὍ ἯὠὈ ὠὅ  ὝἻὕ  (Grimshaw, 1990). ὅ ὟἻ ὅὕὍ Ἳ Ἰ  

ὅὉὄὖὠὌὉὕ ὑὖὍ Ἳ ὅ ὝἽὉ ὟὌὕ ὃὖὠὌὉὖὟὌὕ Ἳ ὀὕὉὈὕἻ ἳ ὅ ὂ ὅὀὟὑ Ὁ 

ἯὌ ἻὠὍ ἳ ὅ ὂ ὝἽ . ἯὠὀἻ  (Adjuncts) ὝἽὉ Ἧ Ὄ  ὃὖὠὌ ὑὖὍ Ἳ ἻὍὖ 

Ὃ ὂ Ἳ ὑὖὂ ὂὖ ὅ  ὝἻὕ ὀὕ  ὅ ὟἻ ὅὕὍ ὑὖὍ Ἳ ἯὠὈ ὅὖ 

ἳ ὅ ὂ ὅ ὑὂὖ ὠὌ. ὑὖὠὄἻ  ἽὖὌ ὝὅὉ Ἳ  ὝὅὉὊὠὀἻ  

Ἳ /ὅὖ Ἳ  ὅ ὟἻ ὅὕὍ ἯὠὈ  ἳ . ὅ ὟἻ ὅὕὍ 

ἯὠὈ  ἳ ὑὠἻ ὅὕ  Ἵ ὀἻ Ὀ  ὠὈὉ Ὕὅὕ ὅ ἻὍὖ Ἳ (thematic roles) 

ἵ Ὃ Ἳ ἽὕὉ Ἳ ὀ Ὕὂὕὀ ὅ ὂ ὅ Ἳὖ Ὃ ἵ Ὃὕ  ὅ ὟἻ ὅὕὍ ἯὠὈ  

ὅ ὟἻ ὅὕὍ ἻὍὖ ὝὂὕὀὕὖὉ ὑὠἻ ὅὕ ὠὀ ὅ Ὃὖ Ἰ  ὑὂὖ ὠὌ. Ἰ  ὑὖὠὄὉὖ 

ὅ ὟἻ ὅὕὍ ἯὠὈ  Ἧ ὑὖὠὄὑ  ὝὂὕὀὕὖὉ Ἳ Ὀὕὄ ὂὖ ἵ ὂὠὄ 

ὅ ὟἻ ὅὕὍ Ἳ ἱ ἻὟὑ  ἵ ὅὠὂ ὑὖὍ .  

(7)  
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 ὝἻὕ: 3 (Ἧ Ὄ , ὈὕὋὕἻ: ὝἻὕ: X,Y,Z)  

 ὃὖὠὄ: 2  

 ὑὕὂὖ: 2  

 : 1  

ὑὖὠὄἻ ὀ Ὕὂὕὀ ὠὀὉ ἯὠὀἻὍὕὄ ἻὕὌ, ἱὀ  Ἧ Ὄ  ὠὋὠὈ Ὗὅὕ Ὃὠὑ 

ὂ  ὝἽ ὂὖἻὠὍ ὅὉὄὖὠὌ  ὂ . ἰὄὕ  ἯὠὑἻ  ὅ ὟἻ ὅὕὍ ἯὠὈ ὅὖ 

ὑ ὑὂὖ ὠὌ. ἽὖὌ ἽὈὉ ἻὍὖ ὅ ὟἻ ὅὕὍ ὑὖὀ ὅὀὌὕ.  

 (9) ὊὕὈ ὂἻ ὝἻὕ ὂὕ.  

ὑὖὠὄἻὠὍ Ὗὅὕ ὅὌ ὝὅὉ Ἳ  ἯὠὀἻ  ὅὖ ἳ Ἳ  ὅ ὟἻ ὅὕὍ 

ὑὖὍ Ἳ ἯὠὈ  ἳ . Ἧὑ Ὃὖ ὅ ὟἻ ὅὕὍ Ἳ ὑὖ ὅὕἻ ὑ ὑὟὂὕ ὑὕ ἻὖὉ ὂὖ 

ἳ ὅ ὂ ὝἽ Ὁ ὅὀὕ ὑὊὌὕ. ἵ Ἳὕ: 

  (10) Ἧὐὖ: ὝὅὉ, 1 (ὃἻὊ ὂὖ Ἧὐὖ)  

         Ὁ Ἵὖ: ὝὅὉ, 2, (Ὗὅὕὑὂ X -ἱ  Ὁ Ἵὖ)  

          ὑὊ : ὝὅὉ, 1 (X -ἱ  ὑὊ )  

         ὂὖὋὠὈὉὕὄ: ὝὅὉὊὠὀ, 1 (ὂὖὋὠὈὉὕὄ X)  

                    ὝὑὍὖὟὉ: ὅὖ ἳ , 2 (X Y -  ὝὑὍὖὟὉ)  

                     ἱὠὀὉὖ: ὅὖ ἳ , 3 (X Y-  -  ἱὠὀὉὖ)  

6.7.1.2.2. ὠὈὉ Ὕὅὕ ὅ ἻὍὖ Ἳ (Thematic roles)  

 ὅ ὟἻ ὅὕὍ Ἳ  ὅὉὄὖὉὠὌ  ἳ Ὅ ἳὋὠὑ ὠὈὉ Ὕὅὕ 

ὅ ἻὍὖ ἻὍὕ ἳ ὅ ὂ ὝἽ ὉὌὕ. ἵ Ἳὕ ὀὕἻ  ἶ Ἳ Ὕὅ  ὝἻὕ 

ἵ ὅὂ  ὂ  ὅ ὟἻ ὅὕὍ ὝἽ ὅὑ ἵ Ὃ ὅ ἻὍὖ ὠὅ ἱὊ ὀὕὑ ὅ ὟἻ ὅὕὍ 

ὝἽὉ Ὅὕ ὅὑ ἵ Ὃ ὅ ἻὍὖ ὠὅ Ὕὅ . ὠὈὉ Ὕὅὕ ὅ ἻὍὖ ἻὍὖ 

ὑὠὊὉὠὋ ὑὖὍ Ἳ Ὕὅ ὅὕ ὠὈὉὕἻ ἯὠὈὑὂὖ ὠὌ. ὈὖἻ ἻὖὉὈὕὄ 

ὠὈὉ Ὕὅὕ ὅ ἻὍὖ ἻὍὖ ὑὠὊὉὠὋ ὑὖὍ Ἳ Ἳ ἻὗὟὐ ὂὊ ὅ Ὅὄ.  

 1.ὝἽ ὅὑ (agent): ὝἽὉὠὌ ὝἽ ὑὂὕἻὟὑὕ ὝἽὉ ὅ ὑὂὕἻὟὑὕ 

 ὅὉὄὖὠὌὉὕ ὃὖ ὁὉὖ Ἳ ὅ Ἳὖ Ὃ ὅ ὝἻ ὅὕὍ. ἵ.Ἳὕ.  

 (12) ἳ , ἱ , Ἳὑὄὖ, ὝἻὕ ἵ ὅὂ  ὂὄὖὠὌ ὅ ὟἻ ὅὕὍ.  

 2.ὝἽὉ Ὅὕὅὑ (patient): ὝἽὉ  ἳ Ὅὕ  Ἧ Ὄ  ὝἽὉὌὕ 

 ὅὕὂὖ Ἳ ὅ ὅ ὟἻ ὅὕὍ.ἵ.Ἳὕ.  
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 (13) ὝἻὕ, ἳ  ἵ ὅὂ  ἱὊ ὀὕ ὃὖὠὌ ὅ ὟἻ ὅὕὍ.  

 3. Ἳ Ὕὅὕ (theme): ἱὀ , ὃὖὠὌὠὈ Ἧ Ὄ  ὃὖὠὌ Ὀὕ Ἳὖ Ὃ Ἧ Ὄ   Ἰ  

 ὃὖὠὌὉὖ Ἧ Ὄ  ἱ ὅὖ ἱ Ἳὖ Ὃ ὅ ὝἻ ὅὕὍ.ἵ.Ἳὕ.  

 (14) ὝἻὕ ἵ ὅὂ ὂ ὃὖὠὌ ὅ ὟἻ ὅὕὍ, ὃὀ, ἱὋ ἵ ὅὂ   ὅ ὟἻ ὅὕὍ.  

 4. Ἧ ὅὑὖ ὅὑ (experiencer): Ἰ ὠὋ ὅ Ὃὖ Ὕὂὕὖὑὖ Ἳ ὅ Ἧ Ὄ  

 ὅὉὄὖὠὌὉὕ ὝὑὍὖ ὅ ὂ ὅ ὀ Ἰ  ἳὍὃὖὠὌὠὉ Ἧ ὅὑὖ  

 ὅ ὝἻ ὅὕὍ. ἵ.Ἳὕ.  

 (15) Ἳὕὂ ἵ ὅὂ  ὂὄὖὠὌ  ὅ ὟἻ ὅὕὍ, Ὕὑ  ἵ ὅὂ   ἱὊ ὀὕ 

 ὃὖὠὌ ὅ ὟἻ ὅὕὍ.  

 5. Ὄ ἱὀ  (source) : ὃἻ  ἵ Ἳὖ  ὃὖἻ ἻὖὋὟὂὕ Ἧ . ἵ.Ἳὕ.  

 (16) ὃὗ  ἵ ὅὂ  ἱὊ ὀὕ ὃὖὠὌ ὅ ὟἻ ὅὕὍ.  

 6. ἱὌ  ἱὀ  (Goal)(: ὃἻ  ἵὠὂὟὃὕ Ἳὖ ὃὖἻ ἻὖὋὟὂὕ Ἧ . ἵ.Ἳὕ. 

  (17) ὑ ὟἽ ἵ ὅὂ  ἱὊ ὀὕ ὃὖὠὌ ὅ ὟἻ ὅὕὍ.  

 7.ἱὀ  (Location) : ὅὉὄὖὠὌὉὕ ὑὖὍ Ἳ ὅ ὝἽὉὟὌὕ ὃὖὠὌὟὉὕ  ὃὖἻ Ὀὖὀ. 

 ἵ.Ἳὕ.   

 (18)ὑὖ ἵ ὅὂ  ἱὊ ὀὕ ὃὖὠὌ ὅ ὟἻ ὅὕὍ.  

 8. ὅὉ Ὕὅ ὅὑ (Benefactory): ὑὖὠὄὉὕ ὝὑὍὖ ὅ ὂ ὅ ὝἽὉὌὕ 

 ὅὉ Ὕὅ   ὅ ὟἻ ὅὕὍ. ἵ.Ἳὕ.  

 (19) ὝἻὕ ἵ ὅὂ  ἱὊ ὀὕ ὃὖὠὌ ὅ ὟἻ ὅὕὍ. ὠὈὉ Ὕὅὕ 

 ὅὕ ὂὖὊ ἻὍὖ ὅ ὃὖὠὌ Ἰ  (ὝἽ ὅὑ (Ἧ ὅὑὖ ὅὑ 

 ( ὋὖὉὖὀ/ Ὄὑὖὀ/ἱὀ  (ὠὈὉ Ὕὅὕ/ὝἽὉ Ὅὕὅὑ)  

 (20) ὝἻὕ (ὝἽ ὅὑ ( ὋὖὉὖὀ(Ἳ Ὕὅὕ)))  

 (21) Ἵ ὂὖ: (ὝἽ ὅὑ (Ἳ Ὕὅὕ))  

 (22) ὅὉ ὅ: (Ἧ ὅὑὖ ὅὑ (ὠὈὉ Ὕὅὕ)  

ὠὈὉ Ὕὅὕ Ὄ ὅ ἻὍὖἻὠὍ Ὗὃὕ Ἳὖ (Toward thematic proto-role)  

  (Cruse, 1986) ὝἽὉ  ἵ ὅὂ  ὅὖ ὑ  Ἵὖὠὂ ὂὠὌ ὝἽ Ἳὖ Ὃὕ:  

 (23) ὝἽ ὅὑ: +ὑὖ ὅ ὝἽὉ, +ὝἽὉ ὠὈ, +ὝἽὉ Ἳ + ὂ Ὁ Ἵὖ  

ὀ ὂὖ (Dowty , 1991) ὠὈὉ Ὕὅὕ Ἳ ἽὕὉὠὌ ὅὖ ὑ Ὀὕ  ὑὠἻἻὍὕἻ 

Ὃὖ ὅὖ Ἳὖ Ὃὕ: 
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 1. ὂ  ὠὈὉ Ὕὅὕ (increment theme) 

 ἵ.Ἳὕ. Ἳ ὠὊ ἵ   

 2.  ὠὈὉ Ὕὅὕ (holistic theme) 

 ἵ.Ἳὕ. ὝἽ ὠὄ  Ὗὅὕ. 

 3. Ὄ ἱὀ ὠὈὉ Ὕὅὕ (source theme) 

 ἵ.Ἳὕ. ὟἻὕ ὠὅ ὂἻ  ὃ ὝὌ. 

ὀ ὂὖ ὝἽ ὅὑὠὊ ὝἽὉ Ὅὕ ὅὑὠὊ Ὄ  ὅὕ ὂὖὊ ἻὍὕἻ ὝἻὕ  

Ἧὑ ὠὋ ὅὌ ἽὖὋ  ὅ ἻὍὕ ὑὖὑὊὠὁ ὝἽ ἻὖὋὕ: 

  (24) ὝἽ ὅὑ:  

 +ὑὖ ὅ ὝἽὉ (ὊὕὈ ὟὑὠὌ ὝἽ ἻὖὋὕ.) 

  + Ὄὄὁ  (ὊὕὈ  Ἧ  Ὕὂὕὖ.)  

 +Ἰ  ὃὖἻ ὠὑ ὃὖἻὐ ὝἽ ὂ (ὝὂὕὠὌὟὅἽὖ Ὀὁὖ ὂὠὀ ὝἽ ὂ.)  

 +ἽὌὄ  (Ἳὕ  ὠὊ ὅὖ Ὁ ἽὖὉ.)  

Ὃὖ ὅὖὀ ὅ (referent) Ὕὅὕ  ὅὉὄὖὠὌὉὕ ὑὖὍ Ἳ ὅ ὝἽὉ  ὂ ὂὖὊὈὕἻ 

ἱ .  

 ὝἽ  ἰὍὕ ὅὑ:  

 +ὃὖὠὌὈὕ Ὃ (ὊὕὈ Ἳὂὠὑ ὂὖὋ ὂὕ)  

 + ὂ  ὠὈὉ Ὕὅὕ (ὊὕὈ ὂἻ ἵ ἻὖὋὕ)  

 +ἻὕὊὁ ὂὕ Ἳ ὃὖἻ ( ὠἻὅὖ ὅ Ἳὕ ἽὠὊ ἳ ὑὕ .)  

 +ὃὖὠὌὉὕὄ, Ὄ-ὝἽ ὅὑὠὊ Ἰ ὅὖ ὠἻὉὖ (Ὗὅ  ὃὖ Ὀὖὀ  

 ὂ.  

6.7.1.2.3. Ὗὂ  Ἳ ὅὕ Ἳ (Selectional restrictons)  

 Ὗὂ Ἳ ὅὕ Ἳ ὅ ὟἻ ὅὕὍ ἻὍὖ Ὕὅὕ ὠὈ Ὃὖ ὂὌὕὄ 

ὅὉ ὑὐὖὉὖὉ ἯὍὠὑὠὉ ἯὋὖ Ἳ ὅ . Ὗὂὕ; Ἳ ὅὕ Ἳ ἱὉ ὠἻ ὝὈὕὐὖὉὖὉ 

ἰ ὑὖ Ὕὅὕὖ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. ἱὠὑ ὝἽ ὠἻ ἯὋὖὂὖὋ ἯὋὖ ἳ ὅ ὂ 

ὠὈὠὉ Ἧ ὅὠὀὉὕ ὝἻὕὀ . Ἰ  ὅὉὄὖὠὌὉὖ Ἰ Ὕὑὕ ὅ ὝἻ ὅὕὍὠὊ 

Ἰ  ὅ Ὁ Ὕὅὕ ὠὈ ὅ ἻὟὍὕ Ὕὂὕὀ ὅ ὑ ἱὂ  Ἧ ὅὠὀ 

ὝἻὕ ὠἻὉὕ (Saint-Dizoer and Viegas 1995:14).  

(14)  
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 [Fi] Ἰ  ὂὄὖ ὅ ὀ Ὕὅὕ ὠὈ .  

ἵ.Ἳὕ. Ὀὄὖὂὑὖὄ, ὑὖὌ Ἳὖὄ, ἳ ὁ Ὁ  Ὗὅὕ Ὃὠὑ. 

  [F1^F2^...Fn] Ἳ ὀὕὉ ὑὊὟὑ Ὁ Ἳ ὅὕ ἻὍὖ ἱὠὁ ὠὅ ὝὑὍὖ ὅ  

ἯὌ ἻὍὖ ἱὠὁ .  

 [F1vF2...vFn] Ἳ ὅὕ ἻὠὍ Ὗὑ ὅ ὂ. ἶὂὕὑ Ἰ  Ἳ ὀὕὉ ὑὊὟὑ .  

 ἱὠὁ Ἳ  Ὀ  Ὗὑ ὅ ὂ ἵ ὅὂ  ἻὌὠὑ.  

ἵ Ἳὕ ὀὕἻ  ἵ Ὃ ὑὖὠὄ ὅὖ ὑ  Ὕὅὕ ὠὈ ὅ ἻὠὍ ὝἻὕ ὀ 

ὝἽὉ ὅ Ὕὅὕ ὠὍ Ὗὑ .  

(15) [ὂὖὊὑ̂ἳ ὁ Ὁ   

Ὗὂ Ἳ ὅὕ ὅὉ ὅ ὂ ὅ Ὕὅὕ ὠὈὑὠἻὠὍ ὑὠἻ/ ὠὁὑὠἻ ἳὋὑὕ 

ἯὠὈ ὅὕ Ἳ ὝἽ ὉὌὕ (Saint-Dizoer and Viegas 1995:14).  

 

(16)          ἳ ὍὠὑἻ   

 ἳὉὖ Ὅὠὑ          ἳὉὖὊὋὠὑ  

Ὀὄὖὂὑὖὄ   ὑὖὌ Ἳὖὄ   ὂὕὑὊὑὖὄ   ὂὖὊὑ Ἳ   ὂὖὀ Ὕὅὕ Ἳ   

 

6.7.1.2.4. ὝἽὕ Ὕὅὕ ὠὈ ἳὋ Ἳ   

 ἱ  ὃὕ ὝἽὕ ἯὠὈ ὅὕ Ἳ ὂὖ ἯὂὖἻ ἳὌἻὍὕὑὖὉ ὃὖὠὌὠὉ ὝἽὕ ἻὠὍ 

ἯὠὈ ὝἽ  Ὗὑ ὅ ὀ ὈὖἻ ἯὋὖὉ ὅ ὀ ἳὋ ἻὠὍ  Ἳ ὂὖ ὝἻὕ Ὗὑὕ.  

ὝἽὕ Ὕὅὕ ὠὈ ἳὋ Ἳ  ὝἽὕ Ὕὅὕ ὠὈὉὖ ἻὖὉ ὅ  ὑἻὖἻὖ Ὃ Ὀ  

ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἱὉ ὠἻὝὈὕὐὖ ὕὖ ὝἻὕ ὠἻὉὖ ἳ ὑὕ Ἳ ὂὖ ὅὌ 

ὃὖὠὌἻὍὖ ἴὀὕ ὀ ὝἽ Ἳὖ Ὃ. ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἯὋὖ Ἧ ὅὠὀἻὍὖ (lexical 

semantics knowledge bases) ἯὠὈ ὅὕ Ἳ ὂὖ ὠὈὉ ἻὍὕ.  ἻὗὟὐ ὂὊ ὅ Ὅ 

ἽὖὀὈὖ  (Cruse, 1986) ἵ ὂὕὍ ὅ Ὅ. 

Ἧ ὅὠὀ ἳὋ Ἳ  (congruence relations) 

 E1, E2 ἵ Ὃ ἱ ὅὕ ἻὠὍ Ὃὖ ὅὖ W1, W2 ἵ Ὃ ὝἽὕ Ἳ ὅὖ ὑ  

ἳὋ ἻὍὖ ὑ : 

 Ἰ ὂ (Identity): E1 = E2 
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 ἳ Ὅὀ Ἳ (Iclusion): E2 ἵ ὅ  E1 ἵ ὅὂὖ ἳ ὅ ὂὅ  

 ὟὈ Ὃ (Overlap): E1, E2 ἵ ὅὄ Ἰ  Ὕὑ ὋὖὀὈ Ὃ ὟὈ ὋὠὌ 

 ὝἻὕ ; ἰὄὕ  Ἰ  Ὀ ὝὋὕ Ὃὖ ἳ ὅ ὂ ὅ Ἳὕ.  

 Ὗὑ ὅὀ (Disjunction):  E1, E2 ἵ ὅὄ Ὕὅὕ ὑὕὄ ἻὠὍ  ὝἻὕ Ἳὕ. 

ἱ ὂ ἳὋ Ἳ  ὑὠἻ/ ὠὁὑὠἻ ἳὋ  Ὗὅὕ Ὃ Ὗὑ ὅ ὀ ὑὠἻὉὖ ὅ ὝἽὕ Ἵὕ 

Ἳ ὀὠὈ ὠὅ ὝἻὕ .  

ὅ ὃὖὠὌ ἳὋ Ἳ  (Hierarchical relations) 

  ἻὖὉὈὕὄ ὅ ὃὖὠὌ ἳὋ Ἳ  ἳ Ὅὄ: ὑὠἻὅὕ Ἳ (Taxonomies), 

Ἵὖὠὄ ὠὈἻ (meronomies) ὑὖἻὖὂ ὑὕὖὠἽἻ.  

ὑὠἻὅὕ Ἳ (Taxonomies), 

 ὑὠἻ ὅὕ ἵ ὅ  ἰἻ ἱ  (isa) ἵ Ὃ ὈὖἻ ἯὋὖὉ ὅ ὀ  ἳὋὑὕ ; ἱ  Ἰ  

Ὃὖ ὅὖ ὀ ὑὠἻὠὉ (ἳ Ὅὀ ὝὈὕὐὖὉ/hyponym) Ἰ  Ὕὅὕ ὑὠἻ ὀ 

Ὕὂὕὀ ὅ .  ὑὠἻ ὅὕ ὅὖ ὑ  ὝὈὕὐὖὉὖὉ ὟἽὕὂὠὄἻὍὕ ὅ ὅὕ Ἳ ὝἽ Ὁ 

ἱὉ  ὑὠἻ/ ὠὁὑὠἻ ἳὋ ἻὠὍ ἳ ὅ . 

ὅὖ ὑ  Ἳ  Ἵὕὖ ἵ Ὃὕ  X ἵ ὅ  Y-ἱ  ὑὠἻὉὕ  Ἧ Ὄ  ἱὄὈὕ . 

¶ ὝὅὉ Ἳ  X  ἵ ὅ  Y ἵ ὅὂ  ὑὠἻὉὕ  

¶ ὑὖὠὄἻ  X ἵ ὅ  Y ἵ ὅὂ Ἰ  ὑὐὖὉὕ 

Ἵὖὠὄ- ὝὈὕὐὖἻ (meronomies) 

 Ἵὖὠὄ ὝὈὕὐὖἻ Ἵὖὠὄ-  ἳὠὋὠὑ ὑὖὍ . ἱ  ὠὈ ὀ  ὅὕἻ Ἳ 

Ἳὕ Ἳὖ Ὃ Ὗὑ ὅὕ  ἯὍ ὠὅ  ἱ ὅὕἻ Ἳ ὅ ἻὍὖ Ἳὖ Ὃ ὅ ὟἻ ὅὕὍ Ἳὁ Ἳὖ 

ἵ Ἳ Ὁ  ἻὌὠὑ ὂ ὠὈὉὕὄ ἳὋὑὕ . ἵ Ἳὕ ὀὕἻ ἱὀ Ἵὕ ἱὠὉ  (spatial 

cohesion) ἱὀ ὑὠἻ  (spatial differentiation) Ὀ  ὝἽὉ ὅὕ ὑὠἻ  (functional 

differentiation) ὅὕἻ Ἳ  ἱὠὀὟὉ ἳ Ὅ Ὕὂὕὀ ἻὍὖ ἱὉ  Ὗὅὕ Ὃ Ἳ  

ἽὖὠὄὝὈὕὐὖὉ ἻὠὍ ὃὖ ὁὉὖ ὈὖἻ ἻὖὉὈὕὄ ἻὍὕ . ἳ ὠὈὉὖ ἱ ὂ 

ἻὍὖ ὂὊ Ἧ ὅὠὀὉὖ ὃὕ Ὗὑ ὅ ὀ ὅ ἻὠὍ ὝἻὕ ὀ Ἵὖὠὄ ὝὈὕὐὖἻὍὖ 

Ὗὑ ὅ ὀ ὑὠἻἻὠὍ ὝὅὋὌὕ.  

 Ἵὖὠὄ ὠὈὝὈὕὐὖἻὠὍ ὝὈὕὐὖὉὖὉ ὅὕὖὟἽὕὂὠὄἻὠὍ ὅὖ ὅ Ὃὖ ὅ ὅὕ Ἳ 

ὝἽ Ὁ ἱὉ . ὅὖ ὑ  ὑὕ ἻὖὉ ἻὍὖ Ἰ  Ἵὕὖ ἵ Ὃὕ ὂὕ A  ἵ ὅ  B ἵ ὅὂ  

ὅ ὂὖὉὕ.   
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 B ἵ ὅ  A ἷ  ὝἻὕ  (Ἧ Ὄ   B Ἰ  Aἷ  ὝἻὕ ) 

 B ἵ ὅ  AὉὖ ὅὕἻὈὕ. 

Ἵὖὠὄ ὠὈὝὈὕὐὖ ἳὋ  ἵ ὂ ἳ ὠὈ ὈὕὂὖὕὖὉὖ Ἳ ὂ ὅὀ Ὗὑ Ὁ ἽὖὌ ὅ ἻὠὍ 

(Ἧ Ὄ  ἯὠὀἻὠὍ) ὝἻὕ : 

 ὅὕἻ ὂὖὉὖ ὑὖ  

 ὠὈ Ἧ ὅὠὀὉὖ ὅὕἻ ὂὖ ἻὖὉ ὑ. ἵ.Ἳὕ. Ὀὄὖὂ  ἱὊ  

 Ἳὕ Ἳ ἳ Ὅὄ; Ἵὖ  ὃὕ  Ἵ ἻὊ Ἳ ἳ Ὅὄ. 

ὑὖ ὀ Ἵὕὅὖ (Winston and Chaffin, 1987) ὝἽὉ ὅὕ Ἳ (functionalities), ἱὀ ἱὠὉ  

(spatial cohesion), ὅ ὂὖἻ  ὠὈἻ  ἱὠὀὉὖ Ὅ Ὗὑ ὅὕ ἻὍὖ ἯὍ  

(degree of dissimilarity) ἵ ὅὂ  Ἧ ὅὠὀὉὖ 6 ὑὠἻὉὕὄ Ἵὖὠὄ ὠὈὝὈὕὐὖἻὍἻὠὍ 

Ὗὑ ὅ Ἳὖ Ὃὄ; Ἧὠὑ ὅὖ ὑ  ὑ ἻὠὍ ὂ : 

 ἳ /Ἰ Ἳὖὠὁ ὂ Ὕὅὕ : ὠὈ  ὅ ὂὖἻ  ἱὠὀὉὖ 

 ὝὂὍὖὑὕὄ ἯὠὈ Ἵὕ Ὀ  ὝἽὉ ὅὕ Ἵὕ ἳὋ  ἳ Ὅ . ἵ.Ἳὕ.  ὅὖ/ὟἻὕ ὠὅ, 

 Ἰ ὉὄὖὉ/ὝὈὕὐὖὉὖὉ; 

 ἳ ὅὖὄ/ Ὀ  Ἧ Ὄ  : ὅὕἻ Ἳ  ἯὠὈ Ἵὕ Ἧ Ὄ  ὝἽὉ ὅὕ 

 ἳὋ    ἱ ἻὟὑ  ὅὕἻ Ἳ Ἰ Ὃὖ  Ἰ   ὂὄὖ ὑὈὕὄὂὕἻ 

 ἱ ἻὟὑ  ἵ ὅ  ἵ ὅ  ὟὂὠὑὉὖ ὠὌ. ἱ ὂ ὑ ὅὖ ὈὊ Ἳ/Ἳὕ, 

 Ὀὕὁὑ Ἳ/ὑ  ἵ ὅὄ Ἧὀ .  

 ὅ ὂὖ/ὂὖὊ: ὅ ὂὖἻ  ἱὠὀὉὖ  ὅ ὂὖἻ  ὠὈ  ἱὠὀὉὖ    

 Ἰ ὠὈ ἱ ὅὂὖ ὠὌ. ὅ ὂὖἻ  ἱὠὀὉὖ Ὅ ἵ ὠὌ/ἵ ὠὌἻ 

 ὂ ὄὖ ὠἽὉὕὄ;  Ὀ  ὠὈὠὉ Ὕὅὕ ὂὑὠὊὉὖ ὅὕἻ Ἳ  

 Ὗὄὕ Ὁὕὄ Ὃὖ ὅὖ ὀ  ὝἽὉ ὅὕ ἱ ὠὌ. ἱ ὂ  ὑ ὅὖ /ὝὊὕ , 

 ὝἽ Ὀὗ ὀ/Ὀὗ ὀ. ἱ ὂ ὠὁ  ἳὋ  Ἵὖὠὄ- ὠὈ ἰ   ἵ   Ὕὅ ὅὕ 

 Ἧὠὐ Ἳ ὅ.  

 Ὕὅὕ / Ὄ Ὕὅὕ : ἱ ὂ ἳὋ  ὑὠἻ Ἰ  Ὕὅὕ  Ἧ  Ἳ Ὀὕὄ 

 Ἧ Ὄ  ἳ ὑὕ Ἳ  ὝἽ Ὁ ὅ Ἳὖ Ὃ Ὄ Ὕὅὕ  Ἧ Ὄ  Ἰ   Ὕὅὕ  

 Ἧὂ  ἰ Ἳ Ἳ  ἳ Ὅ ἳὋὠὑ ὑὖὍ . ἵ.Ἳὕ.  ὈὊ/ὟὈὠἽ, ὂ Ἳ/ὃὠἻ. 

 ὠὁ ὝἽὉ ὅὕ/ὝἽὉ ὅὕ Ἧ Ὄ  ὝἽὉ ὅὕ: Ἰ  ἯὠὈ ὅὕ Ἳ  ὑὐὖὉὖ Ἰ  

 ὝἽὉ ὅὕ ὠὀ ἰ  ὠὁ  ὝἽὉ ὅὕ ἻὠὍ ὑὖὍ . ἵ.Ἳὕ.ὝἻὕ/ὑὕ ,   
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 ὉὈὕὄ ἱὀ /ὅὊ : ὅ ὂὖἻ ὠὈ  ὝἽὉ ὅὕ Ἧ ὅὠὀὉὖ 

 ἳ ὠὈὉὖ ὅ ἻὍὖ ὝἽ Ὁὕ. ἱ ὠὁ ἳὋ  ἱὀ ὠὂ ὝὑὍὖὅ . ἵ.Ἳὕ. 

 ἱὈὉὈὠὌ: ἱ ὂὖὉὕ. 

ὑὠἻ ὅὕ ἻὠὍ Ὗὅὕ  Ἵὖὠὄ ὝὈὕὐὖὉ ἳὋ  ἳ ὠὈὉὖ ἱὊ  Ἳ  

ἱὠὀὉὖ Ὀ  Ἳ ὂ ἱὉὌὕ; ὠὈὉὖ ἵ Ὄὕ ὅὕἻ ἻὍὖ Ὀ ὂὖ 

Ἧ ὅὠὀὉὖ Ἳ ὂ ὅὀὟὑ . ἱ  Ἰ  ἽὖὠὄὝὈὕὐὖὉ ὑὖὍ Ἳ ὂὖ Ἰ  ὑὠἻὉὕὄ 

Ἧ ὠὋὠὉ ἯὋὖ Ἳ ὅ ὂ Ἧ Ὀὂὖ . Ἵὖὠὄ ὝὈὕὐὖὉ Ἳ Ὕὅὕ ὑὕἻ ὂ Ἳ 

ὃὖὠὌὉὖ ὝὈὕὐὖὉὖὉ ὃὖὠὌὉὖ Ἳὀ ὂὖὋ ὠὂ (transitivity) Ἧ Ὀὂὖ Ἳὕ. ἱ ὅὖ  

ἽὖὌ ἯὋὖἿ Ἳ ὄ  ὋὖὉ ἽὖὠὄὝὈὕὐὖὉ ἳὋὑὖ ἯὟὂ ὠὁὑὠἻὉὕ 

ἱὠὁ Ἳ ὅὀ ὝἽὕ ὂὄὖὈ Ἳ ἻὖὠὀὉὖ Ἳὀ ὂὖὋ ὠὂ Ἧ Ὀὂὖ  Ὗὅὕ ὠἻ 

Ἳὕ Ἳὖ Ὃὄ. ἱ ὂὖὉὕἻ Ἵὖὠὄ ὝὈὕὐὖὉ Ἳ ὠὈὉὖ  ὅὕἻ Ἳ  

ὅ ἻὍὖ Ἳὀ ὂὖὋ ὂὖ ὈὖἻ ὂὌὕἻ Ἳ ὅ ὂ ὅ ὀ ὑ ὑ  ἱ Ἳ . 

ἱ ὅὖ  ἱ ὂ Ἳὀ ὂὖὋ Ὕὅὕ ὑὕὄ ὝἻὕ ὠἻἻ  Ἳὗ ὅ Ὁὕ Ὀ  

Ἰ Ὕὑὕ ὑὖὍ Ἳ ὂὖ Ὃὖ ὅὖὀ ὅὀὟὑ. ἵ Ἳὕ ὀὕἻ Ἰ  Ἵὖ ὂὖὉὖὉὖ 

ἳὀ ὀ  Ὕὂὕὀ ὠὀὉ ὃὖὋ ὅ  ὝὅὕὑὕἻ ὠὈὉὕ, Ἧὂὕὑ Ἵὖ ὂὖὉὕ 

ὈὊ ὕὖὠὈὉὕἻ ὝὅὋ ὅ Ἳὖ Ὃ. ἱ ὂ ἵ Ἳὕ  ἹὊὍ  Ὕὅὕ ὑὕὄὂὕ; ἱ  

Ὀὖὂὖὑ Ἳ, ὑὕὄ ὂὖἻ, Ὕὂὕὀ ὑ Ἳ, Ὗὅ Ἳ ἵ Ὄὕὑ Ὃὖ Ὕὅὕ . 

ἱ ὅὖ  ὠὈ Ἧὂ  ὈὖἻ ὝὅὕὖὉ ὅὕἻ ὂὖ ὃὖὋ ὠὂ ὈὊ ὕὖὠὈὉὕἻ Ὕὅ  ἵ Ὃ 

Ὕὅὕ ὑὕὄ  ἵ Ὕὅὕ  ἳ ὠὈὉ Ὄ.  

ἻὖὠὍἻὍ Ὄὕὂ ὅ ὃὖὠὌἻ 

 ἻὖὠὍἻὍ Ὄὕὂ ὅ ὃὖὠὌἻ Ἰ ἻὠὈ  Ἧ Ὄ  ὅὕὖὈὕὁ ὂὖ Ὗὑ ὅ ὀ 

Ὀ ὀ Ἳ ὀ Ὕὂὕὀ ὠὀὉ ὝἽὕ ὂὄὖὈ ἻὍὖ ὃὖὊὠὌ Ἧ Ὀὂὖ . ἯὠὈ  

ὑὠἻ/ ὠὁὑὠἻ Ἰ ἻὠὈ ὀ Ὕὅὕ ὂὕ; ἰὄὕ  ἽὖὌ Ὗὃ ἻὍὖ 

Ἵὖὠὄ ὝὈὕὐὖὉ ἳὋ ὀ  Ἰ ὠὈ ὝἻὕ . ἻὖὠὍἻὍ Ὃ ὅ ὃὖὠὌἻ 

ὅὕὖὈὕὁ ὂὖ ἱὀ Ἵὕ, ἻὕὌ Ἵὕ Ἧ Ὄ  Ἧ ὑ  Ἳ ἽὕὉ ὀ ἳὋ ὝἻὕ .  

 ὃὕ ἻὖὠὍἻὍ Ὃ ὅ ὃὖὠὌἻὍὖ  ὑὠἻὠὉ Ὗὑ ὅ ὂὌὕ: 

 ὝἽὕ ὂὄὖὈ Ἳ ἻὖὠὀὉὖ ἳ Ὅ ἵ ὠὌἻ ὝὂὍὖὑὖ ὌὕὈ ἱ  

 Ὕὂὕὀ ἽὖὉὕὄ ὅ ὃὖὠὌ; ἵ Ἳὕ ὀὕἻ ἳὠὋὃὖὠὌ  Ὅὖ 

 Ὕὑ Ὕὑ /ὃἻ   . 



402 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

 Ὕὂὕὀ ἽὖὉὖ Ὄὕὂ Ὀ  ὂὊ ὅ ὂ ἱὉὌὕὂ ὅ ὃὖὠὌ; Ὕὅὕ ὑὕἻ ὃὖ ὑἻ 

 ὅ ὃὖὠὌἻ Ὀ   Ὕὂὕὐὖ ὅ ὅ ὃὖὠὌἻ Ὗὅὕ  ἶὂὕὑ 

 ἯὍ ἻὑὖὉ ὅ  Ἧ ὅὠὀὉὖ ἯὠὈὉὕὂὠὑ: ὑὕ ἻὖὉ -  Ὗὂ Ὃ  - 

 Ὕὂὕὀ  ὝἽὕ  ἳ ὅ . 

ὅ ὃὖὠὌὉὌὌὕ ἳὋ Ἳ  

 ὅ ὃὖὠὌὉὌὕ ἳὋ ἻὍὖ Ἳὗ ὃὕ Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ ἻὠὍ ἵὂὖ ἻὍὖ 

Ὗὑ ὅ ὀ ὑ ὑ ἻὠὍ  Ὗὑ ὅ Ἳὖ ὟὋὕ. ἱ Ὃ Ἳ ἲὕὖὠὁὉὕὄὂὕἻὟὑὕ 

ὑὖὠὁὉὕὄὂὕἻὟὑὕ ἱ . ὑὖὠὁὉὕὄ ἽὖὋ ὅὖὉ ἱ Ὃ Ἳ ἽὖὌὑὋὖ 

ὐ Ἵὕ ὠὅ ὅὖὊὂὖὅ . 

 Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻ: ἱ  ὝἽὕ Ἳ  Ὃὖ ὅὖὀ ὂ Ἳ Ἰ ὠὈὉὕὄ 

Ὕὅὕ ὠὈ Ὕὅὕ Ὅὀ Ἳ ἱ ὂὕ Ἧὠὑ ὅ Ὕὅὕ ὝὍὕ ὝὈὕὐὖἻ ἰ . 

Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻ Ὃὖ ὅὖὀ ὂ Ἳ ὟὈ ὋὠὌ ὝἻὕ ; ἰὄὕ  

Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ ἯὍ  Ἧ ὂ ὟὈ Ὃ ὀ Ὕὂὕὀ ὠὀὉὂὕἻ ἱ Ἳ 

ὟὂὠὑὉὖ ὠὌ. ὝὈὕὐὖὉὖ ἽὖὌ ὠὈὉὕὄ Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻ ἱ ; ἰὄὕ  

ὝἽὕ Ἳ ὂὊ ὅ ὀ ὐ ἻὍὖ Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻὍὕἻ ἱ ἻὑὖὉ. ἵὄὟὑ ὃὕ ὃὕ 

Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ ἳὋὠὑ ὑὖὠὁ ἳὋ  ἵ Ἳὖ ὟὋὕ: W1, W2 ἵ ὅὄ C ἵ Ὃ 

ὐ  Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻὍὕ. Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻ Ὕὅ ὅὕ 

Ὕὅὕ ὠὈὉὖὉ ὑὖὍ Ἳ ἻὍὖ Ὁ ὂὖ ἯὍὠὅ  Ἵὕ ὂὖ ὅὂὖ ὠὌ; 

Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻὍὖ ἯὍ  Ἳ ὂὖ Ὗὑ ὅ ὀ ὃὖὠὌἻὍὖ Ὀὕ  (Spark Jones, 

1986).  

 ἵ Ἳὕ ὀὕἻ, Ἳὁὖὄὖ ἯὋὖὑὖὉ  ὐ  directory, repertoire ἵ ὅὄὑ ὠὋ 

ἵ ὝἻὕ ὀὕ ὠὂὉ ὄὖ  ἳὌἻ ὠὂ  ὅὖ ὠὂὉ Ὀ Ἳὖ Ὗὀὕ 

ἳὌἻ ὠὂ  Ἵὕ  ἵ Ὃὕ  Ἧὠὑ Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻ ἰ . ἱὟὂὟὅὕ  

ὂ  state ἵ ὅὂ  ὈὖἻ Ἧ ὑ ὂ ὠὈὉὕὄ ὐ  remember, memorize ἵ ὅὄ 

Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻὍὕ.  

 Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻὍὖ Ἳ Ἵὕ ὠὌ Ἵὗ ὝἽ Ὁ ἽὖὌ ἯὋὖἿ Ἳ Ἰ  

ὝἽὕ ὀ Ὕὂὕὀ ὠὀὉ ἻὖὉὈὕὄ ὅ ἻὠὍ  ἱὊ ὀὕ ὃὖὠὌ 

ὅ ἻὠὍ  Ὗὑ ὅ  Ὗὅὕ ὠἻ ὝὑὍὖ ὅ Ἳὖ Ὃὄ. ἱ ὂ Ὗὑ ὅὕ 
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ὃὖ ἽὉὈὕἻ Ἧ ὅὑὑὕὂ ὂὕ ὀ ὅ Ὅ; ἱ ὅὖ  ἱὠὂ ὃὠὀ ὠὋὉὖ 

ὅὉ ὅ ὑ ὈὖἻ Ἳ ὄὈὕ.  

 Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ ἵ ὅ  Ἰ  ὝἽὕ Ἵὕ ἯὋὖ Ἧ ὅὠὀ (lexical knowledge 

base) ἰ ; ἱ  Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻ ἵὄ  Ὃ ὅ  ἱ  ὝἽὕ Ἳ  ὂὊ ὅ  

ὅ  Ὀὂὖ ἻὠὍ ὅ ὋὖὉ Ἰ Ἳὖὠὁ Ἳ ὅὕ  Ἰ  ὑὠἻ  ὅὕ ὂὖὊ ὠὂ 

(role) ὝἽὉ ὅ . ἱ  ἱὉ ὠἻὝὈὕὐὖ ἳ ὑὕ Ἳ ὂὖ Ἰ  ἰ ὑ  ὅὕ ὂὖὊ ὠὂ 

(role) ὝἽὉ ὅ ; ἱ  ὝἽὕ ἻὠὍ ἽὖὌ ὐ ἻὍὖ Ἧὑ Ὃὖ 

Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻὍὕ ἱὀ ὝὅὉ ἻὌὕ.  

ἵὂὖ ὝὈὕὐὖἻ ἵὂὖ Ἳ (antonyms and opposites) 

 ἵὂὖ ὝὈὕὐὖἻ (antonyms) ἵὂὖ Ἳ (opposites) ἶὋ ὠὋὉ ὝὂὍὖὑὕἻ 

ὑὠὊὉὠὋὑὖὍ Ἳ ὝἽ Ὁ ὅ ὀ ὈὖἻ ὝὅὕὖὉ ὅ ὑὠἻ Ἳ ἽὕὉ ἻὠὍ ἳ ὅ . 

ἱὂ  Ἧ ὅὠὀὉὕὄ ὑὠὊὉὠὋὑὖὍ Ἳ W1, W2 ἵ ὅὄ ἯὂὖἻ ἯὍὑὖὌὕὄ Ὕὅὕ  

Ὕὅὕ ὠὈὉὖὉ ἽὖὋ ὅ ἻὠὍ ὝἻὕ  ὠὋ ὂ Ἰ  ὈὖἻ ὟὂὠὑὉὕὄ 

Ὕὅὕ ὠὈ ὅὕὖὈὕὁ ὂὖ Ὃὖ ὅὖὀ ὂ Ἳ ὑὐὖὉὖ Ὗὑ ὅ ὀὕ Ἧὠὑ ἵὂὖ ὝὈὕὐὖἻ 

ἵὂὖ Ἳ ἰ . Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻὠὍ Ὗὅὕ  ἵὂὖ ὝὈὕὐὖἻ ἵὂὖ Ἳ  

ὐ  Ἧ ὅὠὀὉὖὌὕὄὠὑ; Ἧὂὄὕ Ἰ  ὑὖὠὁὉὕὄ ἳὋὠὑ ἯὋὖ Ἳ ὝἽ Ἳὖ Ὃ. 

ἽὖὌ ὝἽὕ Ὕὅὕ ὠὈἻὍὖ ἱὠὁἻ  Ὄ ὑὠἻ Ἧ ὅὠὀὉὖ (prototypically) 

ὅὖὋὑ ὠὋὑὖὀ ἯὂὖἻ ἵὂὖ ἻὍὕ ἵ ὅὂὕ ἵὂὖ ἻὍὖ Ὗὑ ὅ ὀ ἯὍ Ἳ  ἳ Ὅὄ. 

 ἵ Ἳὕ ὀὕἻ Ὕὂὕὀ , Ὕὂὕὀ, ὃὖ ἵ ὅὄ ὐ  Ἧ ὅὠὀὉὖ 

ἵὂὖ ἻὍὕ. ἱ Ὗὅὕ  ὃ Ὄ, ὝἻ ὀ ἵ ὅὄ Ὕὅὕ ὑὕἻ ἵὂὖ ὝὈὕὐὖἻὍὕἻ 

ἶ ὝἻὕ Ὅ ὅ ὀὠὑ; ὂὕ, ὂ ὠὂ ἵ ὅὠὑἻ  ἱὠὀὟὉ ἳ Ὅ ἵὂὖ ὠὈὠὉὑὖὀ 

ὂ  Ὄ ὑὠἻὉὕὄὠὑ.   

 ἵὂὖ ὝὈὕὐὖἻ  Ἳ  ἻὍ ὠὂ (conceptual domain) ἳ ὅ  Ἳ  

ὝὑὍὖὠὉ (Conceptual space) Ἰ ὠὋὝὉὕ ὠὋ ὑὖὌ Ἳὖὠὑ ὂὄὖ ἻὍὕἻ ἱ Ἳ 

ὟὂὠὑὉὖ ὠὌ. ὃ Ὄ, ὝἻ ὀ ἵ ὅὑὑ Ὃὖ ἳ Ὅ  Ὗὅὕ   ὟὈ ὋὟὌὕ ἱὠὀὝὑὍὖὟὉὕ 

Ἵὕ ὂὖὉὈὕ; ἶὝὄ Ὃὕ Ἰ  ὃ ὌὂὕἻὟὑὕ ὝἻ ὀὂὕἻὟὑὕ ἱ ὠὌ ἵ  ὑὟὂὕ 

Ἧ Ὄ  Ἰ  ὃ Ὄ  ὝἻ ὀ  ἰ  ἵ  ὑὟὂὕ Ἵὕ ὂὖὉὈὕ. ἵὂὖ ὝὈὕὐὖἻὍὖ 

ἽὖὋ ὑ ,  Ἳ  ὝὑὍὖὠὉ ἱὊ  ὟὈ Ὃ ὝἽ Ὁὕὂ ὂὄὖ ἻὍὕἻ ὅὖὕὖ 

ὃὖὊ ὅὖἻὍὕ (complementaries). Ἵὖ (Cruse 1986) ὀ -ὑὖὠὍ ὑὠἻὉὖ ἳὋὠὑ 
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ἳ ὅ ὂ ὝἽ  ἴ ὀὕ ἻὍὖ ὑ  Ὗὅὕ Ὃ (interactives) (ἵ.Ἳὕ. Ὗὑ  ἵ Ὃ 

ὐ  Ἧ Ὀὂὖ-Ὀ ) ὃὖὊ ὅὖἻὍὖ ὅὌ ὑ Ἳ ὑὠὊὉὠὋ ὑὖὍ Ἳ ὝἽ Ὁ ὅ Ὅὄ   

 ἵὂὖ Ἳ  Ὀ ὝὋὕ ἰ ὑ  ὑ  ὂὖὠἽ ἵὂὖ ἻὍὕ (directional 

opposites). Ἧὠὑ Ἧ ὅὠὀὉὕὄ ἱὀὑὖὉ Ἵὕ Ἧ Ὄ  Ἳ Ἵὕ ὂὖὠἽ ἵὂὖ ὠὈἻὍὕ 

(directional oppositions). ἱ ὂ ὑ ὅὖ Ἳ  Ἧ ὅὠὀὉὖ Ἰ ὂὋὖ Ἧ ὅὠὀὉὖ 

ἵὍὖὂὕὄ ἵ Ἳὕ Ἳ ὑ : Ὕὂὕὀ   , ὟὈὝὌ  ἻὗὟὐ, ἱὋ   ἶ .  

 ὝἽὕ Ὕὅὕ ὠὈὉὖὉὉ ἯὋὖ Ἧ ὅὠὀὉὖ (lexical semantics knowledge base) 

ἵὂὖ ἻὍὖ ὅ ἻὍὖ ὠὅ  ὑὠὊὉὠὋ ὑὖὍ Ἳ ὂ ὑ  ἹὊὍ  Ἳ ὄὈὕ . 

Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻὠὍ Ὗὅὕ  ἵὂὖ Ἳ ἵὂὖ ὝὈὕὐὖἻ Ὗὃ ὠὈ 

Ἳ ὅὕ ἻὍὖ ὅ ἻὍὖ ὠὅ (role of integrity constraints) ὝἽὉ ὅ . ἱὉ ὠἻ ὝὈὕὐὖ 

ἳ ὑὕ Ἳ ὂὖ Ἧὑ Ὃὖ ὅὉ ὅὕ; ἵ Ἳὕ ὀὕἻ ἯὂὖἻ ἯὍὑὖὌὕὄ ἵὂὖ ὈὠὋἻὠὍ 

ὂὑὖ ὅὠὂ ὝὑὍὖ ὅὠὀὉὕἻ ὝἽ ὑ ἹὊὍ  Ἳ ὄὈὕ ; ἶὝὄ Ὃὕ ἵὂὖ Ἳ 

Ἧ Ὄ  ἵὂὖ ὝὈὕὐὖ ἱὠὁἻὍὖ ὝἽὕ ὂὄὖὈ ἻὍὖ ὑ ὂ ὠὈ ὅὌ ὅὉ ὑὐὖὉὖὉ Ἵὕ 

ἻὕὊὁὖἻὠὍ ἴὀὕ ὀ ὝἽ ὉὌὕ. ἵ Ἳὕ ὀὕἻ ὃὕ ἱ ὂ ὂἻ ἵ ὑὍ  ὑὖὠὌ 

Ὀὖ ὂ? ἵ  ὟἻ ἻὌὕ, ἰὄὕ  ἱ ὂ ὂἻ ἵ ὑὍ  ὑὖὠὌ Ὀ ὑὕὄ? ἵ  

ὟἻ ὅὂὖ ὠὌ. ἱ ὂὖὉὕἻ, ἱὊ  ὝἽὕ ὂὄὖὈ Ἳ ἵ ὂ ἯὍὅὖ ἵὂὖ Ἳ Ἧ Ὄ  

ἵὂὖ ὝὈὕὐὖἻ ἵ ὅὠὂ ὑὠὊὉὠὋ ὑὖὍ Ἳ ὝἽ ὑὂ  ὝὈὕὐὖὉὖὉ ὟἽὕὂὠὄἻ Ἧ Ὄ  

ἰ  ὝὃὋὖ ὠὋἻ ὉὈὕἻ ὑὠὊὉὋὑὖὍ Ἳ ὝἽ Ὁ ὅὀὟὑ . 

6.7.1.2.5. Ὄ Ὕὅὕ ὠὈὉὖὉ Ἳ (ontologies) 

  Ὄ Ὕὅὕ ὠὈὉὖὉ Ἳ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ (lexical semantics) ὝἽὉ ὠἻ 

ἯὋὖὑὖὉ  (artificial intelligence) ὝὅὕὖὉ ἻὍὈὕ ; Ἧὑ Ὃὖ ἵ ὠὌ ὝὂὍὖὑὖ Ὄὕὂὂὕ. 

Ἧ ὅὠὀὉὖ, Ἰ  Ὄ Ὕὅὕ ὠὈὉὖὉ Ἰ  Ὃὖ ὅὖ ὀ Ὕὅὕ Ὄ ὂὖ Ἧ ὅὠὀ 

ὂὄὖὈ Ἳ, Ὗὑ ὅ ὀ Ἳ Ἳ Ὀ  Ἧὑ Ὃὖ Ὕὂὕὀ Ὅ ὝὈὕὐὖὉ ὝὈ  

ἳ ὑὕ Ἳ Ἳ ἱὑ Ὃὕ ἳ ὅ ὂ ὝἽ  Ὗὃὕ Ἳ ἳ Ὅ Ἰ  ὠὋὉὕὄ 

Ἰ ὠὋ ἰ . Ὄ Ὕὅὕ ὠὈὉὖὉ ὈὖἻ ὅὊ ὂ ὅὕ ὠὑ Ἧ ὂ ἻὍ ὠὂ ὅ ὋὖὉ 

ὅ ὀὋὖ, Ἧὁὖ Ὀ  ἳ ὑἻ ἯὋὖ Ὗὅὕ Ὃ ἻὍ ἽὖὉ ἯὋὑὖ ὅὌ ὑ ἻὠὍ 

ἳ Ὅὀ ἻὌὕ.  

  Ὄ Ὕὅὕ ὠὈὉὖὉ Ἵὕ ὑὖὑὊὠὁἻ ὅὌ ὐ ἻὍὖ ὅὌ ὑὠἻ  

ὅὉ ὅὕ ἻὍὖ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. ὅὉ ὅὕ ὠὀ Ὕὅὕ ὂὑὠὊὉὖ ὅὌ 
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Ἰ ὠὋἻ Ἧὑ Ὃὖ ὂὊ ὠὂ Ὄ Ὕὅὕ ὠὈὉὖὉ Ἵὕ ἯὋὖ ἱὉ ὠἻ 

ὝὈὕὐὉὖὉ, ἯὋὖ Ὅ ὅὉ ὅὕ ὀὕὍ Ἳ  Ὀ  ἰὑὁ ἻὍὖ ὂὕὄὖὉ Ὀὗ  

Ὗὅὕ Ὃ ὅὉ ὅὕ Ἳ  ὈὖἻ ἻὖὉὑ  ὑὕ ὂὂὕ.  

 Ὄ Ὕὅὕ ὠὈὉὖὉ ὑὖὍ Ἳ Ἳ ὅὌ ὝἽὉ ὠὋἻὍὖ ὅὉ ὅὕ ἻὍὖ ὅὌ 

ὑ ἻὍὖ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. ὅὉ ὅὕ ὠὀ Ὕὅὕ ὂὑὠὊὉὖ ὅὌ 

Ἰ ὠὋἻ Ἧὑ Ὃὖ ὂὊ ὠὂ Ὕὅὕ ὂ ὠὈὠὉ ὟὈ ὅὀ ὝἽ Ὁ 

Ὄ Ὕὅὕ ὠὈὉὖὉὠὌ ἯὋὖὠὑ ὅὉ ὅ Ἳὖ Ὃ. Ὄ Ὕὅὕ ὠὈὉὖὉ ἯὋὖ 

(ontological knowledge) ἱὉ ὠἻὝὈὕὐὖ Ὀ  ἰὁὑ ἻὍὖ ὂὕὄὖὉ Ἳ Ὀὗ  ἱὑ Ὃὖ 

ἯὋὖ ὂὖὋὄὑὕ ὂ ὅὉ ὅὕ ὀὕὍ Ἳ  ὠὄἻ  (intelligent user-front ends) Ὗὅὕ Ὃ 

ὅὉ ὅὕ Ἳ  ὈὖἻ ἻὖὉ ὑ ὑὕ ὂὂὕ. ὃὠὀ ὠὋ Ὀ  ὟἻὕ ὅὕ Ἵὕ ὂ 

Ἧ ὠὋἻὍὖ  ἳ ὅὠὀὉὕἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ: Ὕὅὕ ὠὈἽὕ ὑὠὌἻ  

(semantic net works)   Ὀ  Ἳ  ὑὠὊὅὀ Ἳ (conceptual graph), ὝἽὕ Ἳ  

ἯὠὈ Ἳ (lexical conceptual structures), ἰ Ἳ ὠὋ ἯἻὊὕὂὖἻ  (generative lexicons), 

Ἳὕ ἽὖἻ (scenarios), ἵ Ἳ (scripts), Ἳ ὂὕὀ ὟὈὌὕ ὠὈ Ἰ ὠὋ (discourse 

management system). ἱὀ , ἻὕὌ Ὗὅὕ Ὃ ἽὖὌ Ὕὅὕ ὑὕὄ ἻὍ Ἳ ὈὖἻ ὑὖὕὖὑὕὄ 

Ὄ Ὕὅὕ ὠὈὉὖὉ Ἰ ὠὋἻὠὍ ἳ ὑὕ Ἳὖὄ.  

 Ὄ Ὕὅὕ  ἰ ὠὑ ὑὖὍἻ ὑὠὊὉὠὋ ὝἽ ὑ ἽὖὊὈὕὄ Ἰ Ὃὕ . Ἰ  

Ὕὅὕ ὠὈ ἻὍ ὀ Ὕὂὕὀ ὠὀὉ ἳ ὠὈὉὕὄ ἯὋὖὑὖ Ὄ ὂ  Ἧ Ὄ  

Ἧ ὅὠὀ ὂὄὖὈ ἻὠὍ/ ἻὠὍ ὑὠὊὉὠὋὑὖὍ Ἳ ὝἽ Ὁ ἱὉ ὑ  ὂὕ  ἻὖὉὈὕὄ 

ὑὖὒὉ. ἱ ὂ ὑὖὍ Ἳ ὑὠὊὉὠὋ ὑὖὍ Ἳ ὅὌ ἻὕὊὁὖἻὠὍ Ἧ ὅὠὀὉὕἻ ὝἻὕ ὀ. 

Ἧὑ Ὃὖ ἽὖὌ ἻὗὟὐ ὂὊ ὅ Ὅὄ (Saint-Dizoer and Viegas19951995:20): 

  Ἰ  ὠὋὉὖ ἵ ὂ ἯὍ  ὠὈὠὉ Ἰ ὑ ὑὖ ἻὖὋὕ ἵ ὅὂ  ὂὊ.  

 ἶ ἻὄὟὑ ἱ ἻὖὋ ἱὀ Ὀ  ἻὕὌ Ὄ Ὕὅὕ ὠὈὉὖὉ ἻὠὍ Ἰ ὠὋὉὖ ἽὗὊὕἻ 

ἳ ὅ ὑὠὂ Ὃὖ ὅὖ ὂ.  

 ὝἽὕ Ἳ  ἯὠὈ  (Lexical Conceptual Structure) (LCS) (Jakendoff, 1990) Ἧ Ὄ  

Ἳ  ὑὠὊὅὀ Ἵ ὀἻ (Conceptual Graph Framework) Ὗὅὕ Ὃ ὝὈὕὐὖὉὖὉ Ἵὕ ἯὋὖὠὑ 

ἳ ὅ ὂὂὖ (linguistic knowledge representation) ὟἻὕ ὅὕ ἻὠὍ Ὃὖ ὅὖ ὂ. 

 Ἰ  Ὄ Ὕὅ ὠὈὉὖὉ ὅὖ ὑ ὅὠὑἻὠὍ ἳ Ὅὀ  Ἰ  ὠὋὉὕὄ ὝὈὕὐὖ 

Ἧ ὅὠὀὉὖ ἯὠὈ ὂὂὕ (Saint-Dizoer and Viegas 1995:20): 
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  Ὕὅ ὅὕ ἯὠὈ ὅὕ Ἳ ὝἽ Ὁ ὅ ὀ Ὀ  ὑὠἻ ὅ ὂ ὅ ὀ 

ἱ Ὕὅὕ ἻὍὖ (entities) Ὀ .  

 Ἰ  Ὀ ἳὋ Ἳ  Ὀ  ὝἽὉ ὅὕ Ἳ Ὀ  Ἧὑ Ὃὖ Ὕὂὕὀ Ὅ ὅ Ἳ .  

 Ἰ  Ὕὅὕ ὠὈ ἻὍ ὂὖ Ὄ ὂ  ὃὖὠὌἻὠὍ ὝἽὉ ἻὠὍ ὑὖὑὊὠὁ ὝἽ  

Ἧ ὅὠὀὉὕὄ ὅὉὄὖὠὌἻὍὖ  Ὀ ; Ἧὑ Ὃὖ ὠὋὉὕὄ Ὕὅὕ ὠὈὉὖ 

ὠὋὟὉ Ἧὑ Ὃὖ ὅὉ ὅὕ ὅ ὀ Ὕὅὕ ὟἻὕὍὖ ἻὍ ἻὍὕ 

ὑὖὑὊὠὁὝἽ Ὁὅ ἻὖὋ. 

  ἱ Ὕὅὕ ἻὍὖ ὟὈ  ὝἽὉ ὅ  ὝἽὉ ὅὕ ἻὍὖ Ὀ . ἱ ὝἽὉ ὅὕ Ἳ 

ἵ Ὄὕ ὂὊ Ὕὂὕ ὂὖ ἰ ὑὕ  (corpus analysis) ὑὠὊὉὠὋ ὑὖὍ Ἳ ὝἽ Ὁ ὅ Ἳὖ Ὃὄ.  

ἱ ὂ ἯὋὖ ὂ  ἻὖὊὈ ὂ Ἳ ὂὖ ὠὁ   ἰ . ἱ  Ὕὅὕ ὠὈὉὖ ὅὌ 

Ὀ ὀ ἻὍὖ ὝὈὕὐὖὉὖ Ὀ  ὅὉ ὅὕ Ἵὕ ἯὋὖὠὑ ἳ ὅ ὂ ὝἽ Ὁ 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. Ἳὗ ὑ ὑ  ἵὍὖὂὕὄ ὑ Ἳὖ ἻὍ ὂὖ (bank domain)  

Ὄ Ὕὅὕ ὠὈὉὖὉὌὕ (Saint-Dizoer and Viegas, 1995:20):  

(17) I: 2 ὠὁὑὠἻἻὠὍ  ἳ Ὅὀ ἻὖὉ ὂὄὖὃὅ Ἳ Ὀὄὖὂὑὖὄ ( ὠὁὑὠἻ ὅὕ 

ὝἽ Ὁ ὅ Ὅ: ὑὕ ὠἻὉὕὍ Ὀ  ὟὑὠὌὉὕ) ὃὖ ὑὄ Ἳ ( ὠὁὑὠἻ ὅὕ 

ὝἽ Ὁ ὅ Ὅ: ὑ Ἳὖ, Ὕὂὕὐὖ ὃὖ ὑὄ Ἳ Ὀ  ἯὊ  Ὀ  ὂὄὖὉὕ ὃὖ ὑὄ Ἳ) 

 A: ὅὁ ὂὖ ὅ ὠὈ ὝὂὕὠἻἻ. ἱὊ  ὂἽὈ Ἳ ἳ Ὅ ὟὑὊὍὠὑὉ Ὄὕ ἵ Ἳ  ἳ Ὅ 

ὑὠἻ ;ὅὕ  ἱὀ  ὠὈὉὕὄ ὃὖὊ ἳὋ  ἳ Ὅ  <, ἽὈ ὅὕ Ὀ  Ἳὁὖὂ 

ὝἽὉ ὅὕ Ἳ. 

 M: ἻὕἻὖὂ, ὅὖὍὕ  Ὀ  ἳὟὌὕἻ Ὗὅὕ Ὃ ὅ ὠὈ Ὕὅὕ Ἳ. 

 S: Ἧ ὑ ὂ ὠὈ Ὅ ὠὁὃὖ ὅὠὑἻ, ἵ.Ἳὕ. ἻὕὟἽὕὠὌ Ὀ  Ἵὖ ὌὠὋἻ 

ὅὁ ὂὖ  ὠὁὃὖ ὅὠὑἻ.  

T. ὃὖἻ ἻὍὖ Ὀ . ὟὈ Ἳ ὀ ὝἽὕ Ἳ  ἯὠὈ  Ἧ ὅὠὀὉὖ ὅὁ ὂὖ 

ἽὌὄ ὠὂ ὅὖ ὑ Ὀὕ ἳ ὅ ὂ ὝἽ ὉὌὕ.  

(18) ἽὌὄ (ὠἻὉὖ _ἱ , i1, i2, ὝὂὕὠἻ) = ἳὕὖὉ_  (i1 ὝὂὕὠἻ t1)^ἳὕὖὉ_  (i2, 

ὝὂὕὠἻ, t2)^Ὗὑ ὅὕ (i1,i2)^ t2>t)  

6.7.1.2.6. ὝἽὕἽὕ Ἳ  ἯὠὈ  (Lexical Conceptual Structure (LCS))   

 ὝἽὕ Ἳ  ἯὠὈ  (Jakendoff, 1988, 1990) Ὄ Ἳ  ἽὕὉ Ἧ ὅὠὀὉὖ 

ὝὑὍὖ ὝὈὕὐὖ  ἯἻὝὈὕὐὖ ἱὠὀὟὉ ὠὋὉὕὄ Ὕὅὕ ὠὂ ὃὖ ὑὠὂ Ὗὃὕ ἻὈὕἻ 
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ὝἻὕ Ἳὖ Ὃ. Ἧ ὅὠὀ Ἳ Ἳ  ὝἽὕ Ἵὕ ὂὠὑ Ὀ  ὑὕ ἻὖὉ ὂὖ 

Ὕὅὕ ὠὈ ὝἽὕ Ὕὅὕ ὠὈὉὕ ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ. LCS ὅὖ ὑ  Ἧ ὅὠὀὉὕὄ 

ἵ ὟἻὕ ἻὠὍ ὃὖ Ἳὖ Ὃ (Saint-Dizoer and Viegas, 1995:21).  

 ἵ ὂ ὝὂὕὀὕὖὉ ἳ  Ἳ  ἳ ὅ ὂ ἳ .  

 ἵ ὂ Ἳ  ὑὠἻ ὅὕ Ἰ ὟὋὕ Ἧὂ ὟὈ ὅ ὀ ὝὈὕὐὖὉὖὉ ἯὌ ἻὠὍ 

ὋὖὉὕ Ἳ ὝἽ Ἳὖ Ὃ.  

 Ὕὅ ὅὕὌὕὄ ἱ ὂ ὑὠἻ ὅὕ Ἳ ὑὠἻ  Ὕὅὕ  (Ἵὕὂὄ ὂὖ) 

Ὗὑ ὅὕ ὅὕὊὕ Ἳὖ Ὃ.  

 ἱ ὂ ὑὠἻ ὅὕ ἻὠὍ ἯὍὠὑὉὕ Ἳ ὝἽ Ὁ ἱὉ . 

  Ἰ  ὝἽὕ  Ἳ  ἯὠὈ  ἾὖὉ Ἧ Ὄ  Ἧὂ  ὟὈ ὅ ὀ 

ὅ ὝἻ ὅὕὍ Ἳ ἳὀ  Ὁ Ἰ  ἳ Ὕὅὕ Ὅὕ.  

6.7.1.2.7. ὃὖἻ ἯὠὈ Ἳ Ὀ  ἻὕὌ ὝἽὕ Ἵὕ ὂἻὑ (event Structure and temporal 

lexical information)  

ἯὠὈ Ἳ Ἰ  ὝἽὕ ὟὌὕὟὀὕ ὝὂὕὀὟὊὕὟὀὕ Ὕὂὕὀ ὠὀὉ Ἰ  Ὃὖ ὅὖ ὀ ὑὠἻὉὖ ὅ 

ὃὖἻ ὠὑ ἯὠὀὉὕὍ Ἳὕὁ Ἧ Ὀὂὖ Ἳὖ Ὃ (Vendler, 1967). Ἧ ὅὠὀὉὖ, Ἰ  

ὝἽὕ ὟὌὕ ὝὂὕὀὟὊὕ Ἰ  ὃὖὠὌὠὈὠὉὟὉὕ (ὍὑὉὑὃ) Ἰ  ὝἽὉ ὅὕ ὠἻὟὉὕ (process) Ἰ  

Ὀὕ ὋὃὖὠὌὠὉὟὉὕ (transition) Ὃὖ ὅὖ Ἳὖ Ὃ. Ἰ  ὃὖὠὌ ἵ ὅ  ἵ ὂ ὝἽὉ ὀ  

Ἰ  Ἧ ὅὠὀὉὖ ὑ  Ὀὂὖ  ὝἽ Ὁ ὅὀὕὂὂὕ. ὅὖ ὑ  ὝἽὕ Ἳ 

ὃὖὠὌἻὠὍ Ὃὖ ὅὖ (Saint-Dizoer and Viegas 24): ἳὋ , ὃ , Ὕὑ ὠὈ.  

 Ἰ  ὝἽὉ ὅὕ ὠἻ Ἰ  Ὕὂὕὀ ἽὖὉὕὄ ἸὟὊὈὕὂὖὕὖὉὕὄ ὝἽὉ ἻὍὕἻ ἰὉὌὕ. 

ἵ Ἳὕ ὀὕἻ Ἱ ὂ  ἵ Ὃ ὝἽὉὠὌ ἽὖὋὖὉ Ὂ  Ἱ ὂ  ἽὈὈὕὄ (ἵ ὠὌὉ Ὃ) 

ὠὁ  ὝἽὉ ἻὍὕἻ Ἵὖὠὂ ἻὌὕ. ἱ ὂὖ ἵ ὠὌὉὖ ἱ ὂ ὝἽὉὠὌ Ἱ ὂ ὀ  

Ὕὂὕὀ ὠὀὉ Ἧ ὅὠὀ ὠἽὠἻἻὍὕἻ Ἵὖὠὂ ἻὌὕ. ἱ ὂὖὉὕἻ Ὀὕ ὋὃὖὠὌἻ ἵ ὅὄ 

Ἰ  ἵὂὖ ὈὠὋ ὀ Ὕὂὕὀ ὠὀὉ ὅὉὄὖὠὌἻὍὕ. Ὀὕ ὋὃὖὠὌἻ Ἰ  ὝἽὉ ὅὕ Ἳὕ Ἰ  

ὃὖὠὌὉὖ  Ὀ ὝὋὕ ὃὖὠὌ  Ὀὕ ὑὠὂ ὑὖὍ  (Pustejovsky, 1991, The syntax of 

event structure, Cognition ). Ὀὕ ὋὃὖὠὌὠὉ ὂὖὋ ἵ Ὃ ὑὖὠὄὉὕ ὑὖὍ ἻὌὕ. 

Ἧ ὅὠὀὉὕὄ Ἳ  ἵ ὄὝὑ Ὃὕ Ἳὂὠὑ ὂὖὋ ὅὂ  Ἳὂ  Ἧὠὀ ὂὖ . 

ὂὖὋ ἻὖὋ ὝἽὉ ὃὖἻ ὂ ὅ Ὗὅὕ, Ἳὂ  ὂὖὋ ἻὖὋ ὠὁὃὖὠὌὠὉ Ἧὠὀ .  

6.7.1.2.8. ὁ  Ὀ  ὈὊ ὕὖὠὈ ἯὠὈ Ἳ (The qualia and inheritance structure)  
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 ὟἾ  Ὗὂὕ Ἳὖ (James Pustejovsky, 1995) ὈὖἻ ὠὋὅ ὂ ὅ ὀ 

ἯὠὈὅ ὅὕ Ἳ ὝἽ Ὁ ὅ ὀ ἰ Ἳ ὠὋ ἯἻὊὕὂὖὠὉ ἳ ὑὕ ἻὖὋὕ (Saint-Dizoer and 

Viegas, 1995:25).  

 ὅ ὟἻ ὅὕὍ ἯὠὈ  (Argument Structure): ἱ  Ἰ  ὝἽὕ  ὅὉὄὖὉὠὌ ἯὠὈ ὠὅ 

ἳ ὅ ὂ ὝἽ Ἳὖ Ὃ. 

  ὃὖἻ ἯὠὈ  (Event Structure): (ὃὖὠὌ, ὝἽὉ ὅὕ Ἧ Ὄ  Ὀὕ Ὃ ἵ Ὃ)  

Ὗὑ ὅ ὀ ὃὖἻ ὑ Ἳ ἳ Ὅὀ ἻὖὉ Ὃὖ ὅὖ ὀ ὃὖἻ ὑὠἻὠὉ 

Ἳ ὅὖ Ἳὖ Ὃ.  

 ὅ  ἯὠὈ  (Qualia Structure): ἱ  ὅὖ ὑ  ὅὕ ὂὖὊ Ἳ Ὄ  ὝἻὕ Ὅ ὅ ὀ ὝἽὕ 

Ὕὅὕ ὠὈὉὖ ὃὕ  ὑὖὒὉ Ἳ ἻὖὠὀὟὉ ὑὖὄὖὟὉὕἻὖ Ἳ ὅ ὀ 

Ἰ Ὕὅὕ Ὅὖ/Ἵὕὂὄ ὂὖ ἻὖὉὈὕὄ ἯὠὀὝὈὕὐὖἻὠὍ ὂ Ἳὖ Ὃ.  

o Ἰ  ὝὅὕὖὉ ἻὍ ὂὖ  Ἧὂὠὄ Ὗὑ ὅ ὂὖ Ἳὕ ὅὖ Ἳὖ Ὃ ὠὋὉὕὄ ὅ ἻὍὖ 

(formal role)  

o ὝἽὕ  Ἧὂ  ἳ Ἳ  Ἧ Ὄ  ἽὕὖὉὕὄ ὅὕἻ Ἳ  ἱὠὀὟὉ Ὅ 

ἳὋὠὑ  ὂ  ἰ Ἳ  ὅ ἻὍὖ (constitutive role), Ἧὂ  ὟὂὠὑὠὉ  ἱὌ ὠἻ  

ὑὖὍ  Ὗὃὕ Ἳὅ ἻὍὖ (telic role) 

o ἵ  Ἧὠὂ ὝὑὍὖ ὝἻὕὁ Ἳὖ Ὃ ἵ Ὃ ὝἽ ὂὖὠὉ ὂ Ἳὖ Ὃ ὝἽὉ  ὅ ἻὍὖ (agent 

role)  

 ὈὊ ὕὖὠὈ ἯὠὈ  (Inheritance structure): ἱ  ἱ  ἯὋὖ ὑ ὅ ὠὂ ἳ ὅ .  

 ὅ  ἯὠὈ ὅὕ ὑ ὀ ὅ ὀ ἳὋ  ὈὊ Ἵὕ ὂ ἵ  Ὃ ὅ Ἳὖ Ὃ ὃὖὊ ὂὊ 

ὈὊ ὕὖὠὈ (fixed inheritance).  

 Ἰ  Ἳ  ἱ ὂὖ ἱὀ ὂ ἻὖὋ Ἧὂὕὑ ὅ ὀὋὖ ὀ Ὕὂὕὀ ὠὀ ἵ  

Ὕὅ ὅὕ Ὃ ὅ Ἳὖ Ὃ ὂὄὖ ὅ ὀ ὑὠἻ ὅὕ Ἳ ,  

Ἳ Ἳ  Ἧὂ  ἳὋὑὠὈ  ἳ ὑὕ ἻὖὋ ὝἻὕὁ ὈὊ ὕὖὠὈ (projection 

inheritance) ὅὖ ὑ ὑ ὂἻ, ἯἻὊὕὂὖ ἵ ὅὂ  ὅ  ἯὠὈ ἻὍὕ:  

(19)     ὂἻ (*x *)  

[ ὠὋὉὕὄ: ὂἻ ὑ ὑ  (*x *) ]  

[ἰ Ἳ : {ὅ Ἳ Ἳ, Ἧ ὠὀ,...}]  

[Ὗὃὕ Ἳ: ὅ  (T,y,*x*)]  
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[ὝἽὉ :ἳ ὑὕ Ἳ ὅ ὀ Ὕὅὕ  (*x *), ἵ  (T,z,*x*)]  

(20)     ἯἻὊὕὂὖ  

 [ ὠὋὉὕὄ: ὂἻ, Ὀὖ ὂ  (*x *)] 

[ἰ Ἳ : ἯἻὊὑὕὖὠἽ ὅ ὂ ὅ ὀ ὅ Ὁ (*x *)]  

Ὗὃὕ Ἳ: Ὗὃὕ Ἳὗ (P,y,*x*), ὂἻὑ Ὗὂ ὂ (T,y,*x*)]  

[ὝἽὉ :ἳ ὑὕ Ἳ ὅ ὀ Ὕὅὕ  (*x *), Ὕὂὕ (T,z,*x*)] 

 (21) ὃὕὑ   Ἰ  ὂἻ ἯἻὊὕὂὖ Ἰ  ὂἻ  

      ὅ                 ἰ                    ?  

     ὑὕ            ἰ                ἰ   

     ὂἻὑ Ὗὂ      ?                  ἰ   

6.7.1.2.9. Ὕὅὕ ὠὈ-ὅ ὑ  ὟἻὕ ὅὕ ὝἽὕἽὕ ὝἽ ὅὕ Ἳ (Lexical functions in 

meaning-text theory)  

 ὝὈ  (Mel čuk, 1988) ἵὄὝὅὕ ὠὈ-ὅ ὑ  ὟἻὕ ὅὕ (Meaning-text theory 

=MTT)) ἻὁὖὄὖὝὈὕὐὖὉὖὉ ἵ ὝἻὕ Ὅ ὅ Ὅ. Ὕὅὕ ὠὈ-ὅ ὑ  ὟἻὕ ὅὕ 

ὅ ὑ ἻὠὍ Ἧὑ Ὃὖ Ὕὅὕ ὠὈ ἳ ὅ ὂ ὀ Ὕὂὕὀ ὅ ὂὖ Ἰ  Ὀ ἱὉ  

ὈὕὂὖὕὖἻὠὍ (Ὕὅὕ ὠὈ-ὅ ὑ  ὈὕὂὖὕὖἻὠὍ (Ὕὅὕ.ὅ.Ὀὕ)) ὑὖὍ Ἳὖ Ὃ. Ὕὅὕ.ὅ.Ὀὕ. 

ἱὉ ὠἻ ὝὈὕὐὖ ὅ ὑ Ἳ  Ὕὅὕ ὠὈἻ  ἱὠὀὟὉ ἳ Ὅ Ἰ ὑὠὊὠὑ 

ὑὖὍ Ἳὖ Ὃ (Saint-Dizoer and Viegas.1995:27).  

1. Ὕὅὕ ὠὈ ἳ ὅ ὂ Ἳ (semantic representations (SemR))  

2. ἯἻ ὝὂὕὀὕὖὉ ἳ ὅ ὂἻ  (deep syntactic representations (DSyntR))  

3. Ὃ ὝὂὕὕὖὉ ἳ ὅ ὂ Ἳ (surface syntactic representations SSyntR)  

4. ἯἻ ἳ ὅὄὖὉ ἳ ὅ ὂ Ἳ (deep mophological representations (DMorphR))  

5. Ὃ ἳ ὅὄὖὉ ἳ ὅ ὂ Ἳ ((surface mophological representations (SMorphR))  

6. ἯἻ Ἰ ὉὄὖὉ ἳ ὅ ὂ Ἳ (deep phonetic representations (DphonR))  

7. Ὃ Ἰ ὉὄὖὉ ἳ ὅ ὂ Ἳ (surface phonetic representations (SPhonR))  

Ὕὅὕ.ὅ.Ὀὕ.-ὑὖ ἳ Ὅ ὝἽ ὂὖἻ ὑὖὍ Ἳ ἱὠὁ  ἯἻὊὕὂὖὉὖ (Explanatory Combinatorial 

Dictionary (ECD)) ὂὊ ὅ Ὅ. ECD ἵ Ὄὕ ὝὈὕὐὖὉὖὉ ἯὋὖὠὑ  (ἳὌἻἯὋὖ  

ἵὂὖὊὕὄ) ἳ Ὅὀ Ἳ Ὁ Ἵὖ Ἳὖ Ὃ. ὝἽὕ ὅὂὖ Ἳ Ὕὅὕ ὠὈὉὖὉ Ὀ ὀὌ  (semantic 
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zone), ὝὂὕὀὕὖὉ Ὀ ὀὌ  (syntactic zone), ὝἽὕ ἱὠὁ  Ὀ ὀὌ  (lexical combinatorial 

zone) ἵ Ὃ  Ὀ ὀὌ ἻὍὕἻ ὅὖὕὖ Ἳ ὅ Ὅὄ. 

  Ὕὅὕ ὠὈ Ὀ ὀὌ  ἵὍὖὠὈὉὕὄ Ὕὅὕ ὠὈ ὂ ὠὈὑὕ ὂ ἻὍὕ ὝἽὕ 

ὅὂὖὑὖ Ὕὅὕ ὠὈὠὉ ὑὖὍ  Ὕὅὕ ὠὈ ὅὖ ὄὠὌ Ὃὖ ὅὖ Ἳὖ Ὃ. Ἧὂὕὑ Ἰ  

ὝἽὕ  Ὕὅὕ ὠὈ ὈὖἻ ὠὋ ὂ ἻὌ ὅὀὈὕὄ ὝἽὕ ὃὠὀὉὕ ὝὅὉ ὠὊ 

ὝἽ Ὁ ὅ Ὅ. ἵ Ἳὕ ὀὕἻ ὑὖὌ  ἵ ὅ  X Y-ἷ ὑὖὌ  ἵ  ὑὖὑὊὠὁ 

ὝἽ Ὁ ὅ Ὅ.  

 ὝὂὕὀὕὖὉ Ὀ ὀὌ  ὝἽὕ ὅὂὖὑὖ ὝὂὕὀὕὖὉ ὑ ὠὅ  ὝἽὕ Ὄὠὄ ἶ  Ὃὖ ὅὖ ὀ 

Ἳ ὀὠὈ ἻὠὍ ἯὠὀὉὕὍ Ἳὕ  ὝὂὕὀὕὖὉ ὅ ἻὠὍ  ἵ ὑὕ Ἰ  

ὝἽὕὅὂὖὑὖ Ὕὅὕ ὠὈ ὝἽὉ Ἳ ἯἻ ὝὂὕὀὕὖὉ ἳ ὅ ὂ Ὀ  Ὃ ὝὂὕὀὕὖὉ 

ἳ ὅ ὂ ἵ Ὃ ἱ  ὝὂὕὀὕὖὉ Ὀ ὀ ὂὖ ὝὑὍὖ ὅ ὂ ὅ Ἳὖ Ὃ ἵ ὅὠὂ 

Ἳὕ Ἳὖ Ὃ ἰ ὠἻ ἯὠὈ Ὕὅὕ ὠἻ Ὃὖ ὅὖ Ἳὖ Ὃ.  

 ὝἽὕ ἱὠὁ  Ὀ ὀὌ  Ὕὅὕ ὠὈὉὕ ἳὋ ὅ ὂ ὅ ὀ ὝἽὕ Ὄ ἻὠὍ ὝἽὕ 

ὝἽὉ ὅὕ ἻὍὖ (Lexical functions (LFs)) Ὀὂὖ ὅὕἻ Ὃὖ ὅὖ Ἳὖ Ὃ.  

F ἵ Ὃ ὝἽὕ ὝἽὉ ὅὕ F -ἱ  ἻὖὉ ὝἽὕ ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ L ἵ Ὃ ὝἽὕ ὠὌ 

Ἰ  Ὀ ὝἽὕ Ἳ ὀ F(L) Ὕὂὕὀ ὅ Ἳὖ Ὃ Ὕὅὕ ὂὈὕ. ἱὊ  ὑὠἻὉὖὌὕὄ 

ὝἽὕ ὝἽὉ ὅὕ Ἳ ἳ Ὅὄ.  

 Ἧ Ὃ ὝἽὕ ὝἽὉ ὅὕ Ἳ (paradigmatic LFs): ἱὠὑ Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻ, 

ἳ Ὅὀ ὝἽὕ Ἳ, ὈὋὂὠὌ ὝἽὕ Ἳ, ἱὑ ὠὋ Ἳὁὖ Ἳὖ Ὃὄ. ἱὠὑ ἸὟὊ ὝὂὕὀὕὖὉ 

ὑ ὠὅ Ἵὕ ὂ Ὕὅὕ ὠὈ Ἧ ὅὠὀὉὖ Ὕὂὕὀ Ὅ ὝἽὕ ἻὠὍ ἯὠὀὉὕὍ 

Ἳὕ Ἳὖ Ὃ. ἵ Ἳὕ ὀὕἻ Syn (ὑὖὌ ):ὂὠὀὝἽ.  

 ἳ ὅὠὈ ὝἽὕ ὝἽὉ ὅὕ Ἳ (syntagmatic LFs): ἱὠὑ ἸὟὊ ὑὕ ἻὖὉ ὂὖ 

ὅὂὖ ὝἽὕ Ἳ ὀ Ὃὖ ὅὖ ὀ ὝὂὕὀὕὖὉ ἳὋ ἻὍὖ ὟἽὕ; ὑ Ἳὖ Ὃ ὝἽὕ ἻὍὖ 

(ἳ ὀὀ ἳὉὑi ἱὉὀ Ὃ ἽὄὍ) Ὀὂὖ ὠὅ Ἳὁὖ Ἳὖ Ὃ.  

6.7.2. Ὀὄ ἯἻὊὕὂὖ ἱὉ ὂὖὊ ἯἻὊὕὂὖ (Mental lexicon and machine lexicon)  

 Ἶὗ ὅὖὊὕ Ἵὖ ὟὌ ὃὖ (Jean-Francois Le Ny, 1995:50-67) Ὀὄ ἯἻὊὕὂὖὠὉ; ἱὉ ὂὖὊ 

ἯἻὊὕὂὖὠὉ Ἰ ὅὖ  Ὗὅ ἻὖὋὕ. ὝὈὕὐὖ ὕὖ ὝἻὕ ὂ Ἧ ὂ ὝἻὕ ὂ 

(comprehension and interpretation) Ὀὄὖὂ ἳ Ὅ ἻὠὍ  (human minds) ἯὋὖ ὑὈὕὄ 

ὝὅὕὋὖ ἯὠὈ Ὕὅὕ ἻὠὍ (intelligent machine sytems) ἳ Ὅὀ Ἳὖ Ὃ. Ὕὅὕ  
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ὌὄὋὖ ἯὋὖὑὖὉ ὅὕ ὠὑὉὖ ἵ ὅ Ἳ ἱὉ ὂὖὊ ἻὍὕ ἳὍ ὝἽὕ 

ἳ ὅ ὂ ὂὕ ὅ Ἳὖὀ ὅ Ἳὖ Ὃ? ἵὠὑ ὅ Ἳὖὀ ὅὀὑὖ ὠὌ?  ἵ ὅ  ὟἻ ὑὖὉὕ.  

6.7.2.1. ἱὉ ὠἻ Ὀ  ὝἽὉ ὠἻ Ὕὅὕ ὠὈ ἯὌ Ὅὖ Ὕὅὕ ὑὕὄ ὅ Ἳ   

 Ἳὁὖὄὖ Ὕὅὕ ὠὈὉὖὉ Ὕὅὕ ὠὈ ἯὌ Ἳ  Ἧ Ὄ  ὌὄὋὖ ἳὍὑὖὉ  

ἯὋὖ ἳ ὅ ὂ ἱὑ ὀ  Ἧὠὀ ὅ ὂ ὅ ὀ ὁ ἻὍὖ Ὀ Ἳ 

ὅ Ὁ ὅ Ὅὄ. ἱ ὅ Ὁ  ὅὕἻ ἻὍὕἻ ὅὖὕὖ Ἳ ὅ Ὅὄ. ὂ  

ἱ ὅὕἻ Ἳ ὈὖἻ ἯὋὖὉ ὅ ὀ ὅ ἻὠὍ  Ὃὕὑ ὅὕἻ Ὀὄἳ ὅ ὂ ἻὍὖ 

ὂὌὕὄ ὅ ἻὠὍ  ἳ Ὅὀ Ἳὖ ἱ Ἳὖ Ὃ (Jean-Francois Le Ny, 1995:52). 

Ἧ. Ἧ ὅὠὀ ὅ Ἳ   

1. Ὃὖ  Ἧ Ὄ  ὑὠἻ ὅὕ (Denotation or categorization)  

2. ἳ Ὅὀ Ἳ/ἳ Ὅὀ Ἳ (Superordination/Subordination)  

3. Ἧὠὀ ὅ ὠἻ (Attribution)  

4. Ὗὑ ὠὈ ὅ ἻὍὖ ἻὍὖ ἱ ὅὕὄὖ Ὗὂὠὑ Ἧ Ὄ  ὑὖὠὄ Ἧ Ὄ  ὑὖὄ 

ὝὅὉὊὕ Ἳ ἻὍὖ ὝἽὉὅ ὂ (Filler requirement in case rolses or actanciation of 

verbs or verb nominalizations)  

5.Ὕὅὕ ὠὈ Ἧ Ὄ  Ἳ  ἯὠὈ Ἳ (Semantic or   conceptual  structures)  

ἰ . ἱὊ ὀὕ ὃὖὊ, ἰ Ἳ  ὅ Ἳ  (Second order, derived properties)  

6. ἳ ὅ ὂ ὈὊ ὕὖὠὈ Ἳ ὅὕ Ἳ (Entailments)  

7. ὈὊ ὕὖὠὈ (Inheritance)  

ἱ. ὈὖἻ Ὕὂὕὖ ὂ ἳὍὑὖὉ ὅ ὅἻ  (Well know phsyhological properties)  

8. Ἰ ὠὈ (Similarity)  

9. ὂὄὖ ὟὂἻ ὂ ὠὈ (Typicality (representativity))  

10. ὅ ὃὖὠὌὉὖ Ἧ ὅὠὀ Ὀ ὀ Ἳ (Basic levels in hierarchies)  

6.7.2.2. ὃὠὀ ὠὋὅ  ὅ ὂὖ ἳ Ὅ Ἧ ὅὠὀ Ὗὑ ὅὕ Ἳ (A basic difference in 

the processing mechanism)  

 ὌὄὋὖ ἳὍὝὈὕὐὖὉὖὉ ὂ Ὗὅὕ ὝὈὕὐὖ ὕὖ ὝἻὕ ὠἻὉὖ ὈὕὂὖὕὖὉὖ ἱ  

ἯἻ Ὃ ὑ Ἳ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. Ἧὠὑ ὃὠὀ ὠὋ ὅ  ὅ ἻὍὖ ἱ  

Ὗὑ ὅὀ ὅὕ ὠὑἻὠὍ Ἧ ὅὠὀὉὕἻ ὝἻὕ ὀὄ: ὂὌὕὑ Ἳὁὖὄὖ ἳ ὑἻ ὠὂ 

(computer metaphor) Ἵὕ ὂὖ ὅ. ἱὊ ὀὕὑ ὃὊ  ἳὉὖὕὖὉ (neurobiology) 
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Ἧ ὠὈ ὅ ὑ. ἱὊ  ὕὖ ὝἻὕ ὠἻὠὉ Ὕὅὕ ὂὑὠὊὉὖ ἸὟὊ 

Ὕὅὕ ὅὕ ὠὑὠὉ ὝἻὕ Ἳὖ Ὃὄ. ἱ ὂ ἱ  ἳὍὑὖὉ ὈὕὂὖὕὖἻὍὖ ἱ  

ὑ Ἳ  ἱὠὀὉὖὌὕὄ ἻὖὉὈὕὄ Ὗὑ ὅὕ Ὕὅὕ ὠὈ ἳ ὅ ὂ ὂὖ ὂ ὠὈ 

Ὀ  ἱὀ ὂὖ ἱ Ἳὖ Ὃ.  

ὟὈ  ὅὖ ὑ  Ἳ ἻὍὖ Ὀὄ ἯἻὊὕὂὖ ἱὉ ὂὖὊ ἯἻὊὕὂὖ Ὗὑ ὅ Ἳὖ Ὃὄ 

(Jean-Francois Le Ny, 1995):  

 ἯἻὊὕὂὖ ἯὌ ἻὍὖ Ὃὖ ὅὖ ὅ Ὁὕὄ ὅ Ἳ  (Specific properties in the units in 

lexicon)  

 Ὀὄὖὂ Ὀ  ἱὉ ὂὖὊ ὂὖ ὠἻ Ὀ  Ἧ ὠἻ: ὈὉ Ἳὃὗ Ἳ (Activability 

and accessibility in man and machine: Disambiguation)  

 ὐ  ὠἻ Ὀ  ὂ  (Contextual activability and pre-activiation)  

 Ὕὅὕ ὠὈ ὅ ἻὠὍ ὠἻ (Activability of semantic features)  

6.7.3.. ὝἽὕ Ὕὅὕ ὠὈὉὖὉ  ὅ ὑ  ἰ  (From Lexical Semantics To Text 

Analysis)  

 Ἵὠὅ  Ὕὅ Ὄ (Sabine Bergler, 1995: 98-124) ὝἽὕὝὅὕ ὠὈὉὖὉ  

ὅ ὑ  ἰ  ὝἽ ὑὠὂ ὅὖ ὑ Ὀὕ ὑὖὍ ἻὖὋὕ. ἱ ὠὋὉ ἻὖὉὈὕὄ 

ἯὠὋ ὑ ἻὍὖ Ἰ  Ἵὕ ὂὖὉὈὕὄ ὂἻὑ ἻὍὖ ἯὍ  ἯὂὖἻὈὕὄ ὂ ὠὈ. ὅὖ ὑ  

ὅ ὂὖἻ ἻὖὉὈὕὄὠὑἻ ἰ :  

 ἴ Ἳ  (Motivation)  

 ὅ ὂὖὕὖὠἻ ὅ ὑ   Ὗὅ  (Reported Speech in newspaper texts)  

 ὑὕὂὖ ὠἻ ἯὠὈ  (Argumentative structure)  

 Ὄ  (Source)  

 ὝἽὕ Ὕὅὕ ὠὈὉὖὉ (Lexical Semantics)  

 Ἧ  ἯἻὊὕὂὖ ὂὖ ὀ Ὀὕὂὖὕὖ (Layered lexicon design) 

  Ὄ ἳ ὅ ὂ (Source Representation)  

¶ ἯὠὈ  (Profiles) 

¶ ἳὂ  Ἳ (Supporting groups)  
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 ὠὁ ὕὖ  ἯὠὈ ἻὠὍ ἰ ὂ  (Deriving supporting group structures) Ἧ  

ἯἻὊὕὂὖ ὂὖ ὀὑὠὊὠὑ (Layered Lexicon Design) ὅὖ ὑ ὑὈὕ ὑὠὊὅὀὈὕἻ Ἳὕ ὀὌὕ 

(Jean-Francois Le Ny, 1995: 108).  

(22) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 Lexcon with specialized knowledge 

Style sheet 1 Style sheet 2 

 

 
 

                   

LCP 1 LCP3  LCP 4 LCP 2 

Word Lexicon 

Paradigmatic 

Information 

Paradigmatic 

Information 

Conceptual lexicon 

 

ἯἻὊὕὂὖὉὖ official, agent ἵ ὅὂ  ὑὖὑὊὠὁ ὅὖ ὑ Ὀὕ ἯὠὈἻὖὋ.   

(23)      official n.1. One who holds an office or position 

office3. A positon of authority  given to a person, as in government or other organizaton. 

        agent n 1.One that acts or has the power to act. 

                       2.One that acts as the representative of another 

ὝἽὕ ὅὂὖ Ἳ (Lexical Entries) ὅὖ ὑ Ὀὕ ἯὠὈ .  
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(24)   

    official (x,y) 

CONST: individual (x) 

FORMAL: human (x), organization (y) 

       position (z), in (z,y), holds (x,z), 

              has  authority (z), trusty (y,z) 

        TELIC:IN (z) 

       AGENIVE:INH (y), 

 defalt: hire (y,x)  
 

 

(25) 

agent (x,y) 

CONST: individual (x) 

FORMAL: human (x) 

TELIC: represent (x,y) 

AGENTIVE: inh (Y) 

default: hire (y,x) 
 

ὅ ὂὖὕὖὠἻ Ἳ ὠὊἻὍὖ ἳ Ὅ Ὗὅ  ὟὂὠὑὉὕὄ ἳ ὅ ὂ ὂὊ ἱὉ  

ἵ ὅὠὂ Ἵὠὅ  Ὕὅ Ὄ ὃὖ ἻὖὋὕ.  

2.5. ὝἽὕ ὝἽὉ ὅὕ Ἳ, ἰ Ἳ ὠὋ ἯἻὊὕὂὖἻ Ὀ  ἳὌἻ  (Lexical Functions,  

generative lexicons and the world)  

  ὝὔὠὌ  (Dirk Helen, 1995:125-140) ὝἽὕ ὝἽὉ ὅὕ Ἳ, ἰ Ἳ ὠὋ 

ἯἻὊὕὂὖἻ Ὀ  ἳὌἻ  ἱὑ Ὃὖ ἱὠὀὟὉ ἳ Ὅ ἳὋὠὑ ὅὖ ὑ Ὀὕ ὑὖὍ ἻὖὋὕ. 

ἱὉ ὠἻὝὈὕὐὖ Ὕὅὕ ὠὈὉὖὉ  Ὃὖ ὅὕἻ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἯὋὖ 

ἳ ὅ ὂ ὂὖ (knowledge representation) ἱὠὀὉὖ ἳ Ὅ Ὕὂὕ Ἳ  

ὅὌὑὠἻ ὅ ὀ. ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἱ ὂ ὃὖὠὌὠὉ ὅὖ ὝἻὕ ὅὂ 

ἻὕὊὁ ὠὂ Ὕὅὕ ὠὈὉὖ  Ὃὖ  ὟἻὕ ὅὕὠὀ (compositional denotational 

theories of meaning) ὅὕ ὂὕ Ὕὂὕὖ. ἱ  ὝὑὍὖ ὅὕ ἻὍὖ Ὕὅὕ ὠὈὠὉ ὝὈὕὐὖ 
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ὝὑὍὖ ὅὕἻ  ἳὌἻ ὂὖ  ἱὠὀὟὉ Ὅ ἳὋὑὕ Ὃὖ ὅὖὀ Ὁ Ἳὖ Ὃὄ. 

ἯἻὊὕὂὖ Ἰ Ὕὑὕ Ἧ ὅὠὀὉὕὄ ὝἽὕ  ἳὌἻὖ ἵ ὂ ὅ ὂὖὠὉ Ὃὖ ὅὖ ἻὖὋ 

ἵ ὅὠὂ ὝὑὍὖ ὅ Ἳὖ Ὃ. ἰὄὕ  ἱὌ Ἳὁ ὑὖὂὖἻ ὅ ὂὖἻὍὖ Ὕὅὕ ὠὈἻὠὍ 

ὠὈἻὍὖ Ὕὅὕ ὠὈ ὀ ὟἽὕ;  Ὕὅὕὑὕὄ Ἳ ὀὠὍἻ ὀ 

Ὕὂὕὀ ὠὀὉὂὕ ἱ Ἳὖ Ὃ. ἳ ὠὈὉὕὄ ὑὖὍ Ἳ ἯἻὊὕὂὖἻ ἱὉ ὠἻὝὈὕὐὖ 

ὝὑὍὖ ὅὕ Ἳ ἻὖὠὀὟὉ ἳ Ὅ ἻὌὠὑ ὂ ὠὈὉὕὄ ἳὋ ἻὠὍ ὑὂὕἻ Ἳ ὂὌὕ. 

ἯὋὖ ἳ ὅ ὂ Ἵὖ Ἳ ἻὠὍ ὝἽὕ Ὕὅὕ ὠὈ Ἵὖ Ἳ Ἳ ὀ ὑ ὈὕἻ 

Ὕὂὕὀ ὅ ὂ ἱὉὌὕ ἵ Ὃὕ  ὅὖ ὠὄὉὠὂ ὠἻὉὖ ὅὖ ὠὄὉὠὂ ὅὕ  

ὃ Ὄ  ἵ ὅὂ  ὂ ὂ ἻὕὊὁ Ἳ ἱ ἻὖὋ.  

6.7.4. ὝἽὕ Ὕὅὕ ὠὈὉὖὉ: ἯἻὊὕὂὖὉὕ Ἧ Ὄ  ἻὍ ἽὖὉὈὕ? (Lexical Semantics: Dictionary 

Or Encyclopaedia?) 

Ὀὕ  ἻὑὕἽὕ Ὀ  ὅὖὉὟὊ Ὕὑ Ἳ ὅὕ (Marc Cavazza and Pierre Zweigenbaum, 1995, 

336-347) ἵ ὅὑ Ἳ Ὕὅὕ ὠὈ ἯἻὊὕὂὖ (semantic lexion) Ἰ  ἯἻὊὕὂὖ ὑ ὑὖ ἯὠὈ Ὀὕ 

Ἧ Ὄ  ἻὍ ἽὖὉ ὑ ὑὖ ἯὠὈ Ὀὕ ἵ Ὃ ὟἻ ὑὖὠὉ ἵ ὅὖ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ὀ 

Ὕὂὕὀ ὅ ὂὖ ὅὖ ὑ Ὀὕ ὑὖὍ ἻὖὋὕ Ἳ. ἱὉ ὠἻ ὝὈὕὐὖὠὉ ὕὖ ὝἻὕ  

ἯὠὈ Ὕὅὕ Ἳὖ ἳ Ὅ Ἧ ὅὠὀὉὕὄ ὑὖἽὉ Ἳ ὑὕ ἻὖὉ ἯὠὈ ὠὅ ὃὖ ὁὉὖ 

ὝὂὕὀὕὖὉ ὅ ὅὕ ὑὖ (syntactic parser) Ὀ  ἱὉ ὠἻ ὝὈὕὐὖ ἳ Ὅὗ  

ἯὠὈ Ὕὅὕ Ἳὖ ἳ ὠὈ ἯὋὖὠὑ Ἧ Ἳ  ὅὉ ὅ  Ὕὅὕ ὠὈ ἯἻὊὕὂὖ (semantic 

lexion) ἵ ὅὄὑὕ . Ὕὅὕ ὠὈ ἯἻὊὕὂὖ ὝἽὕ ἻὠὍ ἳὌἻ ἯὋὖ ὀ 

Ὕὂὕὀ ὅ ὑὂὖ ἻὖὉὈὕὄ ὅ  ὑἻὖ Ἳὖ Ὃ. ἰὄὕ  Ὕὅὕ ὠὈ ἯἻὊὕὂὖ ὑὕ ἻὖὉ 

ἯὠὈ ὠὅ ὃὖ ὁὉὖ ὠἻὉὖ Ὃὖ ὅὖ ὀ ὝὈὕὐὖὉὖὉ Ἵὖ Ἳ Ἳ  ὂὗ Ἳὕὁ 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. ἯἻὊὕὂὖ-ἻὍ ἽὖὉ Ὂ ὅὕ ὝἽὕ ὑὖὍ Ἳ ὂὖ ἱ  ὂὗὑὖὊὈὕὄ 

Ἳ ἻὠὍ ἵὂὖ ἻὖὋ: ἯἻὊὕὂὖ Ἧ ὠὋ Ἧ ὅὠὀὉὖ Ἰ  ὝἽὕ ἳὌἻ ἯὋὖὟὑὕ 

Ὕὂὕὀ ὅ ὂ ὅὀὕὈ ὝὈὕὐὖ ὝἽὕ ἻὍὕ ὂὕ  ὑὖὍ ἻὅὀὟὑ . ἻὍ ἽὖὉ ὑὖὑὊὠὁ 

ὝἽὕ Ὄὕ Ὃὖ ὅὖὀ ὅ Ὗὑ ὅ ὀ ἱὄ Ἳ  Ἧ Ὄ  Ἰ  Ὕὅὕ Ὅὖ Ὗὑ ὅ ὀ 

ὃὖὠὌἻ, ἱ ὂ ὝὅὕὍὖ ἻὖὉ ὃὀ ὂὠὂ ὑὠἻἻ Ἧ Ὄ  ὝἽὉ ὅὕ ἱὑ ὠὋ 

ἳ Ὅὀ .  

 ὅὖ ὑ  ὅὀ  ὝἽὕ ὝἽ ὂὖ ἲ ὀ ὂὖ (lexical information acqusition) 

Ἧ ὠὋἻὠὍ ἻὈὕἻ ἻὖὋ.  
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 (26)                         ὝἽὕ  ἯὋὖ (lexical knowdge)  

 

ὂ ὁ ἻὠὍ ἵ ὁ  ἯἻὊὕὂὖὉὖ  Ὕὅ ὂ    Ὕὅ ὂὊ  ἰ ὑὖ  ἲ ὀ   

(introspection)                         (extraction form dictionaries)     (acquisition form corpus study)  

 

Ἳὁὖὄὖ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἻὖὉ ὑὕὂ Ὕὅ ὂὊὑὖ  ὝὈὕὐὖ ἯὋὖὠὑ 

ἲ ὑὂὕ.  

6.8. ἻὠὊ  

 ἱ ὑὖὉ  Ὕὂὕὀ Ἳ ὂὖ Ἳὁὖὄὖ Ὕὅὕ ὠὈὉὖὉ Ὃὖ ὂ Ἰ  ἻὈὕὄ 

ἯὋὖ Ἳ ὝἽ Ὁ ὅ Ὅ. Ἧὂ  ὅὖ ὄ Ἳὁὖὄὖ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ Ὃὖ  

ὑὖὍ Ἳ ὂὊ ὅ Ὅ. ἻὁὖὄὖὠὉ ὅὉ ὅ ὂὖ ὝἽὕ ὝὅὕὠὈ ἰ ὠὑ 

ὟὈ ὝἻὕ  ὝἽὉ ὅὕ Ἳ Ἳὁὖὄὖ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἵ Ὃ ὂὖὉ ὅὕὀ ἻὖὠὍὠὉ 

ἳ ὑὕ  ἯὍ  ὑὍ Ὅ. ὝἽὕ Ὕὅὕ ὠὈ ἰ  ἵ Ὃὕ ἻὁὖὄὖὠὉ 

ὅὉ ὅ ὂὖ ὝἽ Ὁ ὅ ἰ  ἵ  ἻὖὋ ἯὍὑὖ  ἱ ἻὖὠὍ ἱὉ ὠἻ ὝὈὕὐὖ 

ἰ ὑὖ Ἳὕ ἴ Ὃὖ Ὅ. ἱ  Ὃ ὅ ὀ ὝἽ ὂὖἻ Ἳὁὖὄὖ ὝἽὕ Ὕὅὕ ὠὈὉὖὉ 

ὅὌ ὅὕὖὈὕὁ ἻὠὍ ἯὋὖὉ ὠὁ ὕὖ. ἰ Ἳ ὠὋ ἯἻὊὕὂὖ ἰ  Ἳὁὖὄὖ 

ὝἽὕ Ὕὅὕ ὠὈὉὖὉ ἰ ὑὖ Ἰ  ὑὠἻὉὕ . 
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       ἱὉ  7 

  ἵ ὅὖὠὐ ὂὖ ὂ  ἱὌ Ἳὁ ὅὖὠὐ ὂὖ ὂ   

 

7.1. ἯὋὖ Ἳ 

ὂὈὖὠὐ ὂὈὖ ἵ ἻὍὖ ἳὂὑὖὉὕ Ἳὁὖ ὝὅὕὋὖὉὖ ἵ ὂ ἱὉ . ἱ ἻὕὌ 

Ἳ ὀ ὂὖ, Ἳὁὖ ὝὅὕὋὖὉὖ ἵ ὂ ὅ ὀ ὂὈὖ ὅ ὑ ἻὍὖ ὑ  ἵ  ὅὖὠὐἻὠὍ 

ἱὌ Ἳὁ ὅὖὠὐἻὠὍ Ἳὁὖ ὝὅὕὋὖὟὉ Ἳ ὅὖ  ὂὖ ὂ ὝἽ ὑ ἱ ὋὖὉὠὈὉὕὂ 

ὟὂὠὑὉὕἻὖ Ὃ. ἵ  Ὀ  ἱὌ Ἳὁ  ὅὖὠὐ ὂὖ ὂὖ ὂὉὕὕὖ Ἳ ὅὖ ὑ  

ἳ Ἳ ὑὖἻ ὟὂὠὑὉὕ Ἳὖ Ὃὄ.  

1. Ἳὁὖὄὖ ὝὂὕὀὕὖὉ ἰ ὑὖ 

2. Ἳὁὖὄὖ ἳ ὅὄὖὉ ἰ ὑὖ 

3. Ἳὁὖὄὖ Ἰ ὉὄὖὉ/ἵ  ἰ ὑὖ 

4. ἱὉ ὂὖὊ  ὅ ἻὑὖὉ ἯἻὊὕὂὖ 

ὂὈὖ ὅ ἻὠὌ ἻὐἻ ὝὈὕὐὖὉὖὉ ὠὋὉὖ ἱ ὑὕ  ὟὈ ὝἻὕ Ὅ ὅὍ . ὂὈὖ  

ἵ ὅὖὠὐ ὂὖ ὂὖ ἹὊὍ  ὝἽ ὠὈὉὕἻ ὟὑὠὌ ὝἽ  ὑὠἻὉὖ ἳ ὑὕ Ἳ ὅὀ . 

ἱὌ Ἳὁ  ὅὖὠὐὂὖ ὂὖ ὑ ὈὕἻ ἳ ὑὕ Ἳ ὝὅὋὑὖ ὠὌ. Ἧὂ Ἳὕὄ ἰ Ἳ  

ὟὈ ὝἻὕ Ὅ ὅ Ὁ ἽὖἻ ἵ Ἳ ὅ Ὅὄ. 

 ὝἽὕ Ὄὕ ὑὖὉὖ ὑὐὖ ἰὑὁ Ἳ  (documents) ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃὄ. ἰὑὁ  Ἰ  

Ἳ ὂὈὕἻὟὑὕ Ἵὖ Ὃὖ ὅὕἻὟὑὕ Ἳ ὠὊὉὕἻὟὑὕ ὌὕἻὟὑὕ ἱ ἻὌὕ. ὝἽὕ Ὄὕ ὑὖὉὖ 

ἰὑὁ ὠὂ ἳ ὑὕ Ἳ Ὕὅὕ ὑὕἻ ὅὖ ὑ   ὠὋἻ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ: 

1. Ἳὁὖ ὝὅὕὋὖὉὖ ὑὖὠἽ ὅὌὠἻ (keyboard) ὑὐὖ ἳ Ὅὗ ὝἽ ὂ 

2. Ὗὅ ὁὕὖ Ἰ  ὠὋὠὉ (Voice Recognition System (VRS)) ὅὉ ὅ ὂὖ 

ἳὠὊὠὉ ἳ Ὅὗ ὝἽ ὂ: ἱ ὑὕ  ὝἽ  Ὕὅὕ  Ἰ ὑ ὑὖ ὟὅἽ ὅ 

ὝἽ ὂὖἻ ἳὠὊὑ ὑὖ Ὀὕ Ὃ ὅ Ἳὖ Ὃὄ. ἱὂ  Ὗὅ Ἵὖ  ἳὠὊ (Speech  

to  Text  (STT)) ἵ Ὃ Ὕὂὕὐὖ ὅ  ἳὂ ἻὖὋ. 

3. ὂ ὀ  ὝἽ ὂ Ἧ Ὄ  Ἧ Ἵ Ἳ ὅ ὀ ἳὠὊὠὉ ἸὍὖὑὐὖ ἵ ὁ ὂ (Optical 

Character Recognition (ORC)) ἵ Ὃ Ὕὂὕὐὖ ὅ ὂὖ Ὄ  Ἳὁὖ ὝὅὕὋὖ 

ἳ Ὅὗ ὝἽ  ὝἽὕ Ὄὕ ὑὖ ἰὑὁὈὕἻ Ὀὕ ὑ.  

 ἳὠὊὠὉ ἳ Ὅὗ ὝἽ Ὁ ὟὈ Ἳ ὀ  ὠὋἻ  ἶὟὂ  Ἰ ὠὋ  

ὅὖ ὅ ὋὌὕ. ὅὖ ὄ ὝἽὕ Ὄὕ ὑὖὉὖ Ὄ  ἯὠὑἻὠὍ ὠἻὉὕὍὌὕ. ἳὠὊ  
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ἵ  ὅὖὠὐἻ ἱὌ Ἳὁ  ὅὖὠὐἻ ἱ ὅὂ Ἳὕὄ ὑὕ Ἳ ἳ Ὅὄ. ἰ ἻὖὌ 

ἳὠὊἻὍὖ ἳ Ὅ ἵ  ὅὖὠὐἻὠὍ Ἳὁὖ ὝὅὕὋὖὂὕὄὕἻὟὑ ὕὖ ὝἻὕ 

Ὀὕ ὑὂ  ὝἽὕ Ὄὕ ὑὖὉὖ ὑἽὂὖἻ ἳ Ὅὄ. ἱὂ  ἵ  ὅὖὠὐἻὠὍ Ἳ ὀὋὖ  

ὂὖ ὂ ἵ  ὝὅὉ. ἱ ὂὠἻὉ ὅὖὠὐ ὂὖ ὂὖ ὂὈὖ ὝἽὕ Ὄὕ ὑὖἻὍὖ ἳ ὑὕ Ἳ 

Ὁ ἽὖἻ ἵ Ἳ ὅ ὑ Ἳὖ Ὃὄ. ἵ  ὅὖὠὐἻ ὃὖἻ ὑὂ Ἳὕὄ ὑὕ Ἳ, ἵ  

ὅὖὠὐἻὍὖ ὑὠἻἻ, ὅὖὠὐἻὠὍ Ἳ ὀὋὖ  ὂὖ ὑὂ Ἳὕὄ ὝἽὉ ὅὕ ὑὐὖ ὠὋἻ 

Ὗὅὕ ὋὠὑὝὉ Ὄὕ ὑὖὕὖὑὕἻ ἰὊὕ  ὝἽὉ ὅὀὟὑ ἳ Ὅ . 

 ὅὖὠὐἻὠὍ ἵ ὅὖὠὐἻ, ἱὌ Ἳὁ ὅὖὠὐἻ ἵ  ὑὠὊὉ ὅ 

Ἳὑὄ ὑὖ ὝἽ ὑὂ  ἵὍὖὠὈὉὕἻ ἯὠὈ ὂὕ  ἱὊ ὠὀ  ὝὑὟὑὋὕὄ 

ὝἽὉ ὅὕ Ἳ ἵ  ὑ  Ἳ ὄ . ἵ ὅὖὠὐἻ ἱὌ Ἳὁ ὅὖὠὐἻ 

ὑὐὖὑ ἻὌὕ Ἧ Ὄ  ἱὌ Ἳὁ ὅὖὠὐἻ ἵ ὅὖὠὐἻὍὕἻ Ὗὂὕ ὋὌὕ. Ὃὖ ὅὕἻ 

ὂὈὖ Ὗὅὕ Ὃ ὂὖὕὖ Ἰ Ἳ Ὀὖ ὂ ὝὈὕὐὖὉὖ ἵ ὅὖὠὐ ἱὌ Ἳὁ ὅὖὠὐ 

ἱὌ Ἳὁ ὅὖὠὐ ἵ ὅὖὠὐ ὑὐὖὑ .   Ἵ ὂὖ ὅὖὠὐἻὠὍ Ἧ Ὄ  ὁ Ἵὖ 

ὅὖὠὐἻὠὍ ἵ ὅὖὠὐἻὍὕἻ ἱὌ Ἳὁ ὅὖὠὐἻὍὕἻ Ἳ ὂὌὕ. 

7.2. ἵ ὅὖὠὐ ὂὖ ὂὖ 

 ἵ  ὅὖὠὐἻὠὍ Ἳ ὅὖ ὅ ὂὖ ὑ ὂ ἻὕὌ ὝἽὕ Ὄὕ ὑὖἻὍὖ 

Ἰ Ἳὖὠὁ ὂ ὅ ὂὖὉὕἻ ἯὠὈἻὖ Ὃ. ἵ ὅὖὠὐ ὂὖ ὂ ἵ ὅὖὠὐ ὃὖἻ ὑὂ Ἳὕὄ 

ὑὕ ἻὠὍ Ἳ ὀὋὖὂ, ἵ ὅὖὠὐἻὍ Ἳ ὀὋὖὂ, ὅὖὠὐ ὃὗ  ὑὐὖ ὠὋἻὠὍ 

Ἳ ὀὋὖὂ, ὅὖὠὐ ὃὗ ὑὂὖ ἳ Ὅ Ἵὖ Ἳ ἻὠὍ ἯὋὖὂ ἵ ὅὄ Ὗὅὕ Ὃ ὝἽὉ ὅὕ ἻὠὍ 

ἳ ὅ . 

7.2.1.  ἵ ὅὖὠὐἻ ὃὖἻ ὑὂ Ἳὕὄ ὑὕ Ἳ 

 ἳὠὊ  ὝἽ ὂὖἻὠὍ Ἳὗ Ἳ ὀ ἶὟὂ  Ἰ ὠὋἻὍὖ ἳ Ὅὗ 

ὝἽ Ὁ ὅ Ὗὅὕ ἵ ὅὖὠὐἻ ὃὖἻ ὑὂ ὑὕ Ἳ ἳ Ὅὄ. 

¶ ὑὖὠἽ ὅὌὠἻ ὑὐὖ ἳ Ὅὗ ὝἽ Ὕὅὕ ὂ ὀ  ὅὖὠὐἻ (typographical errors) 

ἶ ὅ Ἳὖ Ὃὄ. 

¶ Ὗὅ ὁὕὖ Ἰ ὠὋ Ὄ  ἳ Ὅὗ ὝἽ Ἳὖ ὋὝὅὕ ὝἽὕ  ἳ Ἵὕὖ 

Ὀὕ Ὃ ἻὍὖὄὕ ὅὖὠὐἻ ἶ ὅ Ἳὖ Ὃὄ. ἱ ὂὠἻὉ ὅὖὠὐἻ  ἳ Ἵὕὖ 

Ὗὑ ὅὕ  (pronunciation variation) ἵ  ὝὅὉ. 

¶ ἸὍὖ ἵ ὁὕὖ (ORC) ὑὐὖ ἳ Ὅὗ ὝἽ Ἳὖ ὋὝὅὕ Ἳ ὑὖἻὍὖ 

ὠὋὅὕ ἻὍὖὄὕὟὌὕ Ἧ Ὄ  ἵ ἻὠὍ ἽὕὖὉὕἻ Ἳ ὑὖἻ ὅ ὂὋὖὉ 

ἱὉὌὕὂὂὕὟὌὕ ὅὖὠὐἻ Ὗὂὕ Ἳὖ Ὃὄ. ἵ Ἳὕ ὀὕἻ ἰ ἻὖὌ ὂὖ I ἵ Ὃ 
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ἵ ὂὖ  1 ἵ Ὃ ἵ ὂὖ  Ὗὑ ὅὕ ὝὂὕὖὉὕὂὂὕ ὅὖὠὐ ἶ ὅ Ἳὖ Ὃὄ. 

ὅὖ ὑ  Ἧ ὀὑὠὁὉὖ ἽὖὌ ἽὕὖὉὕὄ ἵ Ἳ  Ἧὑ Ὃὖ ἻὖὠὁὉὕὄ ὂὑὋὕἻ 

ὕὖ ὝἻὕ Ὅ ὅ ἵ Ἳ  ὅ Ὁ ὀ ὅ Ὅὄ: 

ἽὕὖὉὕὄ ἵ  ὂὑὋὕἻ 

ὕὖ ὝἻὕ Ὅ ὅ ὀ  

ἵ  

I         1 

D           O 

ri                n 

  0             q 

ὟὈ Ἳ ὀὑὕ ὑὠἻὉὕὄ ἳ Ὅὗ  ὠὋἻὍὖ Ἧὂ Ἳὕὄ Ἳ ὑὖἻὠὍ 

ὅὉ ὅ  Ὕὅὕ  ὅὖὠὐἻ Ὗὂὕ Ἳὖ Ὃὄ. ὟὅἽὋὖὂ Ἰ ὠὋ Ὄ  ἳ Ὅὗ 

ὝἽ Ἳὖ ὋὝὅὕ ἸὟὊ ὑὕ ὠὂὠὉ Ἧὂ  ἱὌ Ἳὁ   Ὀ  ὂ ὠὈἻ  ἶ ὅ 

Ὕὑ Ὗὑ ὑὖὂὈὕἻ ἳ Ἵὕὖ Ἳ Ὗὑ Ὅ. ἵ Ἳὕ ὀὕἻ ἰ ἻὖὌ ὂὖ object ἵ Ὃ 

ὝἽὕ ὝὅὉ  ὝἽὕ ὌὕἻ ὑὖὠὄ ὝἽὕ ὌὕἻ ὅὉ ὅ Ἳὖ Ὃ. ὝὅὉ ὝἽὕ ὌὕἻ 

ὅὉ ὅ Ὗὅὕ ἰ Ἶὖ  ἵ  ὑὖὠὄ ὝἽὕ ὌὕἻ ὅὉ ὅ Ὗὅὕ Ἧ ὝἾ  

ἵ  ἳ Ἵὕὖ ὝἽ ὉὟὑ Ὅ. Ἧὠὂ Ὗὅὕ the ἵ Ὃ ὝἽὕ ὠὌ ὐ  ἶ ὅ 

[ðЭ] ἵ  ἵ  [ði] Ὀὕ ὅ ὀ ἱ ὑὠἻἻὍὖ ἳ Ἵὕὖ Ἳ Ὗὑ Ὅ. ἱ ὑὕὋὕἻ, 

ἸὟὊ ὝἽὕ Ἳὕὄ ἳ Ἵὕὖ Ὀὕ Ὃ Ἳ  ὂὖ ὀὑ ὀὈὕἻ ὃ  ὑὠὊὉ Ἳ ὅ ὀ 

ὑὖὂὖ ὠὋἻ ἳ Ὅὄ. Ἧ ὑὖὂὖ ὠὋἻὠὍ Ἳὁὖ ὝὅὕὋὖ ἶ Ὃ ὑ ὁ  

ὑ ὑὠὈ ἻὍὕἻ ὑ ὑὠὈ  ἱ ὂὠἻὉ ὅὖὠὐἻ ὃὗ Ἳ ὅ Ἳὖ Ὃὄ. 

7.2.2 ἵ  ὅὖὠὐἻὠὍ Ἳ ὀὋὖὂ-ἽὕὖὝἽ ὂ ἽὖἻ ἻὍὖ ὑὠἻἻ 

Ἳὖ (Kukich, 1992) ὂὈ  Ὀὂὖ ὀὕ Ἳ ὠὊὉὖ ἵ ὅὖὤὠὐ ὂὖ ὂ ὠὂ 

ὅὊ ὂ ἯὍὑὖ ὋὕἻ ὅὖὕὖἻὖ Ὃὕ. ἱὂ  ὅ  ἵ ὅὖὠὐἻὠὍ Ἳ ὀὋὖὂ-ἽὕὖὝἽ ὂ 

Ὕὂὕὀ ὅὕὄ Ἵὖ Ἳ Ἳ ὅὖ ὑ  ὝἽὉ ὅὕ ἻὠὍ ἳ Ὅὀ : 

¶ ὝὈὕὐὖὉὖ ἱ Ὄὕὂ ὝἽὕ ἻὠὍ Ἳ ὀὋὖὂ (Non-Word Error Detection) 

¶ ἵ ὅὖὠὐ ἳ Ὅ ὝἽ ὂὖἻὠὍ Ὀ  ὂὄὖὠὈ ὅ ὂὖ ἰὊὕ ὂ (Isolated-word 

error correction)  

¶ ἵ ὅὖὠὐ ἳ Ὅ ὝἽὕ  ὅὖ ἳ Ὅ Ἧ Ὄ  Ἧ ὝἽὕ ἱὀ Ὕὅ Ὃ 

Ὕὂὕὀὕὖ Ὕὅὕ ὠὍὉὈὕἻ ὝἻὕ  ὅὖὠὐὃὗ Ἳὖ ἽὕὖὝἽὂ  (context-dependent error 

detection and correction)  
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Ἳὖ (Kukich 1992) Ὀὄὖὂ ἻὍὖ ὂ ὀ  ὅὖὠὐἻὠὍ ἱ  ὅὖὕὖ ἻὍὕἻ ὅὖὕὖ ἻὖὋὕ: 

1. ὂ ὀ  ὅὖὠὐἻ (typographic errors) 

2. ὕὖὂ ὅὖὠὐἻ (cognitive errors) ὝἽὕ  ἵ  ὑ ὑ  ἳὠὊὉὕὍ  

ὝὂὕὖὉὕὂὂὕ ἶ ὅ  ὅὖὠὐἻ 

ὀὈ   (Dameraru, 1964) ὂὑὋὕἻ ἵ ὂ ὅ ὀ ὝἽὕ ἻὍὖ 80%  ὂὄὖὃὖὠὌ ὂὑὋὕ ἶ ὅ ὀ 

ὅὖὠὐἻἻὍὕἻ Ἳὕ ἻὖὋὕ. ἱὂ  ὅ  ὂ ὀ  ὅὖὠὐἻὠὍ ὅὖ ὑ  ὃὕ  ὑὠἻἻὍὕἻ 

ὅὖὕὖ ἻὌὕ: 

1. ὑὖ ὅ ὅὖὠὐ (Deletion Error): ἱ ὅὖὠὐὉὖ Ἰ  ἵ  ὑὖ ὅ . 

ἵ Ἳὕ ὀὕἻ, Ἵ ὀ ἵ Ὃ ὝἽὕ   ἵ Ὃ ἵ ὂὖ ὌὕὈ Ἵὀ  ἵὄ 

ἱ ὅ  ὑὖ ὅ ὅὖὠὐὉὕ.  

2.  ὝἽ Ἳ ὅὖὠὐ (Insertion Error): ἱ ὅὖὠὐὉὖ Ἰ  ἵ  ὂὌὕἻ ἱ . 

ἵ Ἳὕ ὀὕἻ, Ἵ ὀὀ ἵ Ὃ ὅὖὠὐὉὕὄ ὝἽὕ  ὀ ἵ Ὃ ἵ  ὂὌὕἻ 

ἱ ὅ  ὝἽ Ἳ ὅὖὠὐὉὕ.  

3. ὅὂὖ  ὅὖὠὐ (Substitution Error): ἱ ὅὖὠὐὉὖ Ἰ  ἵ ὂὖ  ὅὂὖὌὕἻ ὟὑὝὋὕ 

ἵ ὠὂ Ὀὕ Ὃὖ ἯὠὈ  ὑὖ . ἵ Ἳὕ ὀὕἻ, Ἵ ὀ ἵ Ὃ ὝἽὕ  ὂ  

ἵ  Ἵ ὂὑὋὕἻ Ἧ Ἳ ὅ Ὗὅὕ Ἧ ὂὑὋὕὄ ἵ  Ἵ  ἰἻὟὑὕ Ἳ  ἰἻὟὑὕ ὅ  

ἰἻὟὑὕ ἱ ἻὌὕ. ἱ ὈὕὂὖὕὖὉὕὄ ὅὖὠὐἻὠὍ ὅὂὖ  ὅὖὠὐἻ ἵὄὌὕ.  

4. ἱὀὈὕ  ὅὖὠὐ (Transposition Error): ἱ ὅὖὠὐὉὖ Ἧ ὂ ὂ ἱὊ  

ἵ Ἳ ἱὀ  Ὀὕ Ὃὖ ἱ . ἵ Ἳὕ ὀὕἻ, Ἵ ὀ ἵ Ὃ ὝἽὕ  

ὅὖὠὐὉὕἻ ὀ  ἵ Ὃ ἵ   ἵ Ὃ ἵ  ἱὀ  ὈὕὋὖ Ἵὀ  ἵ  Ὀὕ Ὃὖ 

Ἧ Ἳ ὅ ὑ ἱὀὈὕ  ὅὖὠὐὉὕ.  

7.2.3 ὝὈὕὐὖὉὖ ἱ Ὄὕὂ ὝἽὕ ἻὠὍ Ἳ ὀὋὖ  Ὀὕ ὂ Ἳὕὄ ὝἽὉ ὂὖ ὀ 

 Ἰ  ὝὈὕὐὖὉὖ ἳ Ὅ ὝἽὕ ὠὄ Ἳ ὀὋὖ  ἽὕὖὝἽ ὑὂ ἯἻὊὕὂὖ 

ὅὉ ὅ ὂ ὅ ἻὖὋ. ὝἻὕ Ἳ ὅ ὀ ὝἽὕ ἯἻὊὕὂὖὉὖ ἱ ὠὌ ἵὄὖ Ἧ ὝἽὕ ὠὌ 

ὝὈὕὐὖὉὖ ἱ Ὄὕὂ ὝἽὕ ἵὄ  Ἳ ὂὌὕ. ἱὂ  ὂ ὂ Ἳὁὖ ὝὅὕὋὖ Ἳὕὄ ἯἻὊὕὂὖ 

ἽὖὋὖὉὂὕἻ ἱ ὂ ὃὌ . ὈὖἻ ὝὅὕὖὉ ἯἻὊὕὂὖὉὕἻ ἱ ὂὕ ἯὂὖἻὈὕἻ ὐ Ἳ ὂὖ ἳ Ὅ 

ἵ ὅὖὠὐ ὝἽὕ Ἳ ὀ ἯὕὖὂὕἻ ὅὉ ὅ  ἽὕὖὉὕὄ ὝἽὕ ὌὕἻ ἱ .  

7.2.4. ὅὖὠὐ ὃὗ  ὑὐὖ ὠὋἻ 

 ἳὠὊ  ὝἽ ὂὖἻὍὖ ἳ Ὅ ἵ  ὅὖὠὐἻὠὍ Ἳ ὀὋὖ  Ὀὕ ὑὂ ὅὖ ὑ  

ἱ  ὃὖἻ ὂἻ ὈὕὂὖὕὖἻ (probalistic models) ὅὉ ὅ ὂὅ Ἳὖ Ὃὄ: 
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1. Ὕὅ ἽὖὉ ὑὖὂὖἻ (Bayesian Rules) 

2. ἹὠἽ ἴὀἻ Ὀὕὂὖὕὖ (Noisy Channel Model) 

 Ὕὅ ἽὖὉ ὑὖὂὖ ὠὋἻὠὍ ὅὖ ὅ  Ὕὅὕ  ἵ  ὅὖὠὐἻὠὍ 

Ἳ ὀὋὖὑὂ Ἳὕὄ ὑὕ ἻὠὍ ἰὊὕ ὑὂ  Ἳὁὖὂ ὠὋὉὖ ἯὠὈ ὂ ὃὖἻ ὂἻ 

ὟἻὕ ὅὕ (Probability Theory) ὅὉ ὅ ὂ ὅ ἻὖὋ. Ὕὅ ὅὕ  ἱ ὠὋἻ ὂ ὀ  

ὝἽ ὂ ἳὠὊἻ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ. ἱ ὠὋὠὉ ἸὍὖὑὐὖ ἵ ὁὕὖ (OCR) 

ὠὋὉὖ  Ὗὅ  ὕὖ ὝἻὕ Ὅ Ἰ ὠὋἻὍὖ (Voice Recognition System) 

ἳ Ὅὗ ὝἽ Ὁ ὅ ἳὠὊἻ  ὅὉ ὅ ὂὌὕ.  

 ἱὊ ὀὕὑ ἹὠἽ ἴὀἻ Ὀὕὂὖὕὖ (Noisy Channel Model) ὠὋὉὖ ἳ Ὅὗ 

ὝἽ Ὁ ὅ Ἳὖ Ὃ ἳὠὊἻ ἵ ὑὕ Ὀὕ ὋὈὠὀἻὖ Ὃὄ, Ὀὕ ὋὈὠὀὑὂ Ἳὕὄ ἻὕὊὁ Ἳ 

Ὁὕὠὑ Ὗὅὕ ὋὠὑἻ ἰὊὕὉ ὅ Ἰ  Ὀὕὂὖὕὖ ὑ ὑ  (model) ὂὉὕὕὖ Ἳ ὅ Ἳὖ Ὃ. 

ὅὖ ὄ ἱ Ὀὕὂὖὕὖ ὑ ὑ ὂὖ Ἳὕὄ ἵὂὖ ὈὠὋ ὝἽὉ ὅὕ Ἳ (reverse process) Ἰ Ὀὕὂὖὕὖ 

ὅ ὑὈὕἻ ἳ ὑὕ Ἳ ὅ  ὅὖὠὐἻ ὃὗ Ἳ ὅ Ἳὖ Ὃὄ. ἵ Ἳὕ ὀὕἻ, ὝὂὕὠὌὟὅἽὖὉὖ 

Ὗὅ Ἳὖ ὋὝὅὕ Ἰ ὑὕ Ἳὖ ὑὐὖ Ὗὅ Ἳὖ ὋὝὅὕ Ἰ ὑ Ὗὅ  Ὂ  ἯὠὈ Ἳ 

Ὀὕ ὅ Ἳὖ Ὃὄ. ἱ ὂὠἻὉ Ἳ ὑὖἻ Ὄ  Ἳὖὠὀ Ἳ Ὕὅ Ἳὖ Ὃ Ἳ  Ἰ  ἯὠὈ ὠὅ 

Ὕὅὕ Ὅ; ἳ ὍὅὉὕἻὟὑ ἯὠὈὉὕ. ἱ ὃὖὠὌὉὖ Ἧ Ὀὕ ὅὕ Ἳ ὃὖἻ ὑὂ Ἳὕὄ 

ἻὕὊὁ ἻὠὍ ἰὊὕ  Ἧὂ  ἵὂὖ ὈὠὋὉὕὄ ὂὖ ὀ ἻὠὍ ὑ ὑὠὈ Ἳὖ Ὃ Ὕὅὕ  

ἱὠὑἻ  Ὄ  ὃὖἻ  ὅὖὠὐἻὠὍ ὃὗ ἻὌὕ. 

7.2.4.1  ὝὅἽὖὉ ὠὋ (Bayesian Medhod) 

 Ἰ  ἳὠὊὉὖ Ὅ ἵ ὅὖὠὐἻὠὍ Ἳ ὀὋὖ  ὂὖ ὑὂ  ὅὌ ὝἽὉ ὂὖ ὀ 

ὠὋἻ  ὑ ὑὠὈ Ἳ ὅ Ἳὖ Ὃὄ. Ἧὑ Ὃὖ ὝὅἽὖὉ ὠὋ ὃὖἻ ὂἻ Ἧ ὅὠὀὉὖ 

(Probability Thories) ἯὠὈ ὂὂὕ. ἱ ὠὋὉὖ Ἧ ὅὠὀ ὂ ὑ ἾὙὊὕ Ἳὖ Ὀ  

Ὀὕ ὄὖ  ἵ ὂὕὍ ὅ ὀ ὅὖ ὑ  ὅὀ ὂὖ ὑὖὍ Ἳ ὅ Ὅ (Jurafsky and Martin 

2000: 147). 

 

      

 
Ὄ  Ὀ  ἳὑὕ Ἳ ὠὋὅὕ Ὅ 

Ἳὀ ὂὖ      

ἳ ὠὈὉὕὄ 

ὝἽὕ ὠὌ     

ἴἻὖ ὂ 

 ἽὕὖὉὕὄ 

ὝἽὕ     

Ἵὖὠὂ ὂ

ὝἽὕ    

ἳὠὊ Ἳὕὄ ὝἽὕ Ἳ ὂ ὂ ἳ Ὅὗ  Ἳ ὑὖἻ Ὄ  ἳ Ὅὗ ὝἽ Ὁ ὅ Ἳὖ Ὃὄ. 

ἳ Ὅὗ  Ἳ ὑὖ Ἳὁὖ ὝὅὕὋὖὉὖ ὑὖὠἽ ὅὌὠἻὉὕἻὟὑὕ Ἰ ὁὕὖ Ἰ ὠὋὉὖ 
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Ἰ ὑὕ ἻὖὉὕἻὟὑὕ ἱ ἻὌὕ. ὂ ὀ  ὝἽ Ὕὅὕ  ἵ ἻὍὖ ἽὖὠὂὟὑὕ 

Ἰ ὁὕὖ Ἰ ὠὋὉὖ Ἰ  ὝἽ ὂὖὉὖ ἽὖὠὂὟὑὕ ἶ ὅὀ ὑὕ Ἳ ἳ Ὅὄ. 

Ὄ Ἳ ὑὖἻ Ὄ  ἳ ὑὕ Ἳ ὅ ὝἽὕ ἳὕὖὉ Ἳὀ ὂὖἻ (channels) Ὄ  

Ἳὀ ὂ ὅ ἻὖὋ. Ἳὀ ὂὖἻὍὖ ἳ Ὅ ὠὋὅὕ Ἳ ἻὕὊὁὈὕἻ Ἳὀ  ὝἽ ὂὖἻὍὖ 

Ἵὖὠὂ ἶ ὅὀὌὕ. ἱ ὑὕὋὕἻ Ἵὖὠὂ ὂ ὝἽὕ Ὀ  ἳ ὑὕ Ἳ (decode) ὝἽ Ὁ ὅ ἻὖὋ. 

ἱ ὝἽὕ Ὄ Ἳ ὑὖ Ὄ  ἳ ὑὕ Ἳ ὅ ὀ ὝἽὕ  ὑὕ Ὅ ὝἽὕ ὌὕἻὟὑ 

ἯὠὈ . ἱ ὑὕ  Ἵὖὠὂ ὂ ὝἽὕ  ὑὕ Ὅ ὝἽὕ ἻὍὖ ὅ Ὁ ἳ ὑὕ Ἳ ὅ. 

ἱ ὅ Ὁ  Ἵὖὠὂ ὂ ὝἽὕ  ὂὖ ὂ ὝἽ Ὁ Ὕὅ  ὅὖὠὐ ὃὗ ἻὖὉ ἽὕὖὉὕὄ 

ὝἽὕ ἯὠὀὉὕὍ Ἳὕὁ ὅ ἻὖὋ. 

 ὟὅἽὖὉ ὠὋὉὖ ἵ  ὂὖ ὂὖ Ἳὕὄ ὑὐὖ ὠὋἻ ἱ Ὕὅ  Ἳ ὀ ἻὍὕἻ 

ὝἽ Ὁ ὅ Ἳὖ Ὃὄ: 

1. ὅὖὠὐ ὃὗ Ἳὖ ἽὕὖὉὕὄ ὝἽὕ  ὑὕ Ὅ ὝἽὕ ὅ Ὁ ὂὉὕὕὖ ὂ 

2. ἱ ὝἽὕ ὅ Ὁ ἳ Ὅ Ἰ Ὕὑὕ ὝἽὕ  Ὀὂὖ Ὕὅ ἯὍὖ  ἯὂὖἻ 

Ὀὂὖ Ὕὅ Ὕὅ  ὝἽὕ ὠὌ ὅὖὠὐ ὂὖ ὂ ὝἽ Ὁ ὅ ὀ ὝἽὕ ὌὕἻ Ἳ ὂ 

ὑὐὖὑὠἻ ὝἽ ὂ. 

 ἱ ὠὋὉὖ ὅὖὠὐ ὂὖ ὂ ἵ ὅ  ὝἽὕ  ἶὟὂ  Ἰ  ἵ  Ὀ  

ὅὖὠὐὉὕἻ ἱ ἻὌὕ ἵ Ὃ ὑὕὂ ὂὖ Ἧ ὅὠὀὉὖ ὝἽὉ ὠὋἻ 

ὟὈ ὝἻὕ Ὅ ὅ Ἳὖ Ὃὄ. ἵὄὟὑ ὅὖ ὑ  ὑὠἻὉὖὌὕὄ ἵ  ὅὖὠὐἻ Ὀ  

ἱ ὠὋὉὖ ἵ  ὝἻὕ Ὅ ὅ Ἳὖ Ὃὄ: 

¶ ὝἽὕ  Ἰ  ἵ  ὑὖ ὅ  ἱ ὂ 

¶ ὝἽὕ  Ἰ  ἵ  ἯὂὖἻὈὕἻ ἱ ὂ 

¶ ὝἽὕ  Ἰ  ἵ ὂὖ  ὅὂὖὌὕἻ Ὀ ὝὋὕ ἵ  ὂὑὋὕἻ ἱ ὂ 

¶ ὝἽὕ  Ἧ ὂ ὂ ἱ  ἵ Ἳ ἱὀ  ὈὕὋὖ ἱ ὂ 

ὟὅἽὖὉ ὠὋὉὖ ἵ  ὂὖ ὂὖ ἳ ὑὕ ὑὂ ὂ  Ὕὅ ὂὊ (Corpus) 

Ἰ Ὃὖὠὄ Ἳὁὖ ὝὅὕὋὖὉὖ ἳ ὑὕ Ἳὖ ὝἻὕ Ὅ Ὗὑ . ἱ ὂ Ὕὅ ὂὊὑὖ ὝὈὕ ὂ 

N ὝἽὕ Ἳ ἱ ὅὂὕἻ ὝἻὕ Ὗὑὕ. ὅὖὠὐὉὕὄ ὝἽὕ  ὑὕ Ὅ ὝἽὕ ὅ Ὁ 

Ἰ ὠὋ ἳ ὑὕ Ἳ Ὗὑ . ἱ ὅ ὉὠὌ ἳ ὑὕ  Ἰ  ὝἽὕ  Ἰ  ἵ ὂὖὄὕ 

Ὀ  ὅὖὠὐ ὃὖἻ ὑὂὕἻ ἵ ὝἻὕ Ὅ ὅ ἻὖὋ. ἵὄὟὑ ὝἽὕ  (Ἧ) Ἰ  ἵ  

ὑὖ ὅ  ἱ ὂ, (ἰ ) Ἰ  ἵ  ὂὌὕἻ ἱ ὂ, (ἱ) Ἰ  ἵ ὂὖ  ὅὂὖὌὕἻ 

Ὀ ὝὋὕ ἵ  ἱ ὂ, (ἲ) Ἧ ὂ ὂ ἱ  ἵ Ἳ ὂὑὋὕἻ ἱὀ  ὈὕὋὖὉὖ ὂ 

ἰἻὖὉ ὃὕ  Ὀ  Ἳ ὂὖ ὝἻὕ Ὅ ὅ Ἳὖ Ὃὄ. ὟὈ Ἳ ὀ ὠὋἻὍὖ ὅ ὅὖὠὐὉὕὄ 
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ὝἽὕ  ὑὕ Ὅ ὝἽὕ ὅὉ  V  ὝἽὕ Ἳ ἱ ὅὂὕἻ ὝἻὕ Ὗὑὕ. 

ἱ ὅ Ὁ  c  ἵ Ὃ ὝἽὕ ὌὕἻ ἱ ὅὂ Ἳὕὄ ὃὖἻ ἵ ὁὖ ὠἻ ὅὖ ὑ  

ὂὖὊ ὂὖ Ὄ  Ἳὁ Ἳὖὀ ὅ ἻὖὋ (Jurafsky and Martin 2000: 151): 

          C(c)+0.5 

P (c)  =         

           N+0.5V 

(V = ὑὕ Ὅ ὝἽὕ, C = ὑὖὕὖὂὊ Corpus ) 

ὟὈ Ἳ ὀ ὂὖὊ Ἰ  ὝἽὕ Ὀ  Ὕὅ ὂὊὑὖ ἱὀ Ὕὅ Ὅ ὃὖἻ (Prior) 

Ὀὂὖ ὠὅ ὂ ἻὖὋ. ἱὊ ὀὕὑ Ἳ ὀὃὖὠὌὉὖ ὂὑὋὕὄ ὝἽὕ  ὑὕ Ὅ 

ὝἽὕ Ἳ  Ὀὂὖ Ἳ Ἳ ὀὋὖὉ ὅ Ἳὖ Ὃὄ. ἱὂ  Ὀὕὂὖὕὖ ἳὠὊἻ Ἰ  ὂ ὀ Ἵ Ἧ Ὄ  

ὅὌ ὂ ὀ Ἵ ἻὠὍ ὝἻὕ  ἳ Ὅὗ ὝἽ Ὁ ὅ Ἳὖ Ὃὄ. ὝἻ ὄὖἻ Ὀ  ὅὖὋ 

(Kernighan et al 1990) Ἰ Ὕὑὕ ὑὠἻ  ὂὄὖὃὖὠὌ ὅὖὠὐ  ὃὕ  ὐ ὅ ἯὁὖἻὠὍ 

(confusion matrices) ὅὉ ὅ ὂὖὄ.  

1. Del (x, y) ἵ ὅ  xy ἵ Ὃ ἱ  ἵ Ἳ  ὅὂὖὌὕἻ x Ὀ  ἵ ὂὠὄ ὠὋ 

ὂὑὕὋ Ἧ Ἵ Ἳ ὅ Ὅ ἵ ὅὠὂ Ὃὖ ἻὖὋ. 

2. Ins (x, y) ἵ ὅ  x ἵ Ὃ ἵ Ἳ  ὅὂὖὌὕἻ xy ἵ  ὂ ὀ  ὝἽ Ὅ 

ἵ ὁὖ ὠἻὠὉ Ὃὖ ἻὖὋ. 

3. Sub (x, y) ἵ ὅ  x ἵ Ὃ ἵ ὂὖ  ὅὂὖὌὕἻ ἵ ὂὠὄ ὠὋ y ἵ Ὃ ἵ  

ὂ ὀ  ὝἽ Ὁ ὅ Ὅ ἵ ὅὠὂ Ὃὖ ἻὖὋ. 

4. Trans (x, y) ἵ ὅ  xy ἵ Ὃ ἵ Ἳ  ὅὂὖὌὕἻ yx ἵὄ ἱὀὈὕὋὖ 

Ἧ Ἵ Ἳ ὅ Ὅ ἵ ὅὠὂ Ὃὖ ἻὖὋ. 

ὂὑὋὕὄ ὝἽὕ  ὑὕ Ὅ ὝἽὕ ὅ Ὁ ἱ  ἶὂὕὑ Ἰ  ὝἽὕ c  ἵ ὅὠὂ 

ἵ ὝἻὕ Ὗὑὕ. cp  ἵ ὅ  c  ἵ Ὃ ὝἽὕ  P- ἱὀ ὂὖ ἳ Ὅ ἵ ὠὂ 

Ὃὖ ὅὂὕἻ ὝἻὕ Ὗὑὕ. ἱ ὃὖὠὌὉὖ c  ἵ Ὃ ὝἽὕ ὑὕ ὅὕὄ ὝἽὕ ὌὕἻ ἱ ὅὂ Ἳὕὄ 

Ὀὂὖ ὅὖ ὑ Ὀὕ Ἳὁ Ἳὖὀ ὅ ἻὖὋ (Jurafsky and Martin 2000: 152): 

1.      Ἰ  ἵ  ὑὖὀ ὅ  ὃὖὠὌὉὖ: 

    del[cp -1,cp] 

P(t/c) = 

    count [cp  1cp] 
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2. Ἰ  ἵ  ὂὌὕἻ ἱ  ὃὖὠὌὉὖ  

    ins [cp-1,tp]  

P(t/c) =  

    count [cp- 1]  

3. Ἰ  ἵ ὂὖ  ὅὂὖὌὕἻ Ὀ ὝὋὕ ἵ  ἱ  ὃὖὠὌὉὖ  

    trans [tp,cp] 

P(t/c) =  

    count [cp] 

4. ἱ  ἵ Ἳ ἱὀ  ὈὕὋὖ ἱ  ὃὖὠὌὉὖ  

    trans[cp,cp+1] 

P(t/c) = 

    count [cp,cp+1] 

 ὂὑὋὕὄ ὝἽὕ ὑὕ Ὅ ὝἽὕ ὅ Ὁ ἳ Ὅ c  ἵ Ὃ ὝἽὕ ὌὕἻ ἱ ὅὂ Ἳὕὄ 

Ὀὂὖ ὅὖ ὑ Ὀὕ Ἳὁ Ἳὖὀ ὅ ἻὖὋ (Jurafsky and Martin 2000: 150): 

  W= P (t/c)*P(c)  

ἱ ὂ ὂὖὊ ὂὖ P(c) ἵ ὅ  c ἵ Ὃ ὝἽὕ Ὕὅ ὂὊὑὖ ἳ Ὅ  ὃὖἻ Ὀὂὖ ὠὅ 

ὂ ἻὖὋ. P(t/c) ἵ ὅ  ὂὑὋὕἻ ὂ ὀ  ὝἽ Ὁ ὅ ὀ ὝἽὕ c  ἵ Ὃ ὝἽὕ ὌὕἻ ἱ ὅὂ  

ἵ ὑὍ  ὑὕ Ἳ ἳ Ὅὄ ἵ Ὃ Ὀὂὖ ὠὅ ὂ Ἳὖ Ὃ. ἱ ὑὖ ἵ ἻὍὖ Ὕὅ Ἳ 

ὝὂὕὠἻ, Ἧὂὕὑ P(t/c)*P(c) ἵ ὅ  ἱ ὝἽὕ Ἳὕὄ Ὀὂὖ Ὕὅ ὠὁ ὂ ἻὖὋ. 

 ὟὈ Ἳ ὀὑὕ ὂὑὋὕὄ ὝἽὕ  ὑὕ Ὅ ὝἽὕ ὅ Ὁ ἳ Ὅ Ἰ Ὕὑὕ 

ὝἽὕ  ὟὈ Ἳ ὀ Ὀὂὖ ὅὖὠὄ Ἳ ὀὋὖὉ Ὗὑ . ἵ ὂ ὝἽὕ ἯὂὖἻ Ὀὂὖ Ὕὅ 

Ὕὅ Ὃὖ ἻὖὋὟὂὕ Ἧ ὂ ὝἽὕ ὈὖἻ  ἽὕὖὉὕὄ ὝἽὕ ἵὄ Ἳ ὂ ὅ ἻὖὋ. ἯὂὖἻ Ὀὂὖ Ὕὅ 

Ὕὅ Ὃὖ  ὝἽὕ ὅὖ ὑ  ὂὖὊ ὂὖ Ὄ  Ὃ ὅ Ὅ (Jurafsky and Martin 2000: 

150). 

            P(t/c)P(c) 

W= argmax  

        cÍV P(t) 
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ὟὈ Ἳ ὀὑὕ ἯὂὖἻ Ὀὂὖ Ὕὅ Ὕὅ Ὃ ὝἽὕ ἱὀ  Ὕὅ Ὃ ὑὕ ἻὖὉὂὖ Ὕὅὕ ὀ 

Ἰ ὅὖ ὅὕ Ἳ ὅ. Ἧ  ὑὕ ὠὂὉὖ Ὕὅὕ ὟἻ Ὃ ὝἽὕ ἱ ὠὌὝὉὄὖ Ἧ ὂ 

Ὀὂὖ Ὕὅ Ὕὅ Ὃ ὝἽὕ Ὕὅὕ ὂὖ ὅὕ Ἳ ὅ. ἱ ὑὕὋὕἻ ὂὑὋὕἻ ὂ ὀ  

ὝἽ Ὁ ὅ Ὅ ὝἽὕ ἻὠὍ ἽὕὖὉὕὄ ὝἽὕ ἻὍὕἻ Ὀὕ Ὃ ὝἽὉ ὂὖ ὀ Ἳ ἳ Ὅὄ.  

 ἱ ὑὕὋὕἻ ἳὠὊἻ ἵ Ὗὅὕ ὅὖὠὐἻὠὍ Ἳ ὀὋὖ  ὂὖ ὑὂ 

Ἳὁὖ ὝὅὕὋὖὉὖ ὅὌ ὝἽὉ ὂὖ ὀ Ἳ ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃὄ. Ἧὂὖ ὈὖἻ  ὅὖὊὅὌὈὕὄ 

ὟὈ Ἳ ὀ ὟὅἽὖὉ ὠὋὉὕ . ἱ Ὗὅὕ ὠὋ ὂ ὂὖ ὂ Ὂ  (minimum edit distance) 

ἵ Ὃ Ὀ ὝὋὕ ὠὋ  ὅὉ ὅ ἻὖὋ. 

7.2.4.2.  ὠὋ ὂ ὂὖ  Ὂ  

 ὠὂὉ ὅ ὂὖὉὖ ὟὅἽὖὉ ὑὐὖ ὠὋὑὠὊ ἵ ὑὕ ὂὖ ὂ ἻὠὍ ὝἽ Ὁ 

ὂ ἵ  ὅὕ Ὗὂὕ. ἱ ὅὖ   ὝἻ ὄὖἻ Ὀ  ὅὖὋ (Kernighan et al 1990)  Ἰ  

ὝἽὕ Ἰ  ἵ ὅὖὠὐ Ὀ  ὝἻὕ  ἵ Ὃ ἵὍὖὉ ἴἻ ὠὂ Ἵὕ ὂὖ ὂὄ. ὃὕ 

ὅ Ἳ ὅὖὠὐἻὠὍ ὠἻὉὕ ὑὂ  ὂ  ἰ Ὃ Ὅ ὑὐὖ ὠὋ ὑὠὊὠὑ ὑὖ ὅὌὕ. 

Ἧ ὈὕὂὖὕὖὉὕὄ ὑὐὖ ὠὋὑὠὊὠὑ ὟἻὕ ὠὑ Ὂ ὂὖ Ἵὖ Ἳ ὕὖὉ Ὕὅὕ ὑὕὄ ὂὗ ὑὕἻ 

Ἳ ὂὌὕ. ὟἻὕ ὠὑ Ὂ   ἵ ὅ   ἵ ὂ ἯὍ  ἱὊ  ὟἻὕ ὠὑἻ Ἰ Ὗὅὕ 

ἱ Ἳὖ Ὃὄ ἵ ὅὂ  Ἰ  ἯὁὖὉὕ . ὟὅἽὖὉ ὠὋὠὉ ὅὖὠὐὂὖ ὂ Ἵὖ Ἳ  

Ἧ ὈὕὂὖὕὖὉὕὄ ὑὐὖ ὠὋὑὠὊὠὑ ὅὉ ὅ  ὑὐὖὉὕἻ ὅὕ Ἳ ἱὉ  ; ὃὕ ὂὊ ὅ ὀ 

ὅὖὠὐ ὈὖἻ ἳὉ ὂ ὃὖἻ ὂἻ ὝἻὕ ὀ ἵ Ὃ Ἧ ὂ ὂὖ ὂὑ  ὈὖἻ Ἧ ὠὈὉὖ 

ἳ Ὅ ὝἽὕ ὠὌ Ὗὂ  ὝἽὕ ὌὕἻ ἵ Ἳὖ ὟὋὕ.   

 ὟἻὕ ὠὑ Ὂ ὠὂ Ἳ ὅὖ ὅὂ ὑὐὖ ὠὋὑὠὊ ἻὍὖ ὅὖὊὅὌὈὕὄ 

ὑ ἻὍὖ Ἰ  ὑὕ ὄ Ὀ  Ἦὅὖὒ (Wagner and Fischer 1974) ἵ ὅὑ ἻὍὕ 

ὠὋ ὂ ὂὖ  Ὂ  (minimum edit distance) ἵ  ὝὅὉὕὖὀ ὅ ὀ (ἰὄὕ  ὂὄὖὂὄὖὉὕἻ 

ὅὌὊὕ Ἳ ὅὖ Ἳ ὅὀ) Ἰ  ὅὂὖ ὅὕ.  ἱ  ὟἻὕ ὠὑἻ  ἱὠὀὟὉ ἳ Ὅ ὠὋ ὂ 

ὂὖ  Ὂ  ἵ ὅ  Ἰ  ὟἻὕ ὠὑὠὉ Ὀ ὝὋὕ ὟἻὕ ὠὑὉὕἻ Ὀὕ Ὃ Ὗὂὠὑ ὅ  ὂὖ  

ὃὀὑ ὠἻἻὍὖ/ὝἽὉ ὠὈἻὍὖ (ὝἽ Ἳ, ὃὗ ὂ, ὅὂὖ ὝἽ ὂ) ὠὋ ὂ 

ἵ ὁὖ ὠἻὉὕ.  ἵ Ἳὕ ὀὕἻ intension Ὀ   extension ἵ Ὃ ὝἽὕ Ἳ  

ἱὠὀὟὉ ἳ Ὅ ἱὠὀὝὑὍὖ ἷ  ὝἽὉ ὠὈἻὍὕ/ὃὀὠὑ ὠἻἻὍὕ; ἱὠὂ   

ὑὐὖἻὍὖ ἳ ὅ ὂ ὝἽ ὉὑὖὉ ; ἻὗὟὐ Ἳὕ Ὅ Ὗὅὕ Ὃ ὑ /ὂὀ  (trace), 

ὑὕὖὠἽὉὕ Ἳ (alignment) Ἧ Ὄ  ὝἽὉὠὈ  ὅ Ὁ (operation list) ἵ Ὃ  ὑὐὖἻ 

ἳ Ὅὄ (Jurafsky and Martin 2000: 154). 
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 ὑ  

  I  n   t    e   n    t    i    o    n 

 

 e   x   e   c   u   t    i    o    n  

 ὑὕὖὠἽὉὕ Ἳ 

 I  n   t    e   n     e   t    i    o    n 

 e   e   x   e   c    u   t    i    o    n  

 ὃὀὑ ὠἻ ὅ Ὁ 

 I  n   t   e   n t   i   o  n 

 I-ἷ ὃὗ Ἳ  

    n   t    e  n  t   i   o   n 

 n-ἷ e-ἰ  ὅὂὖ  ὝἽ Ὁ . 

      e   t   e   n  t   i   o   n 

 t-ἷ  x-ἰ  ὅὂὖ  ὝἽ Ὁ . 

      e   x   e   n  t   i   o   n 

 u-ἷ ὝἽ Ἳ  

      e   x   e   n  u   t   i   o   n 

 n-ἷ   c-ἰ  ὅὂὖ  ὝἽ Ὁ  

       e   x   e   c  u   t   i   o   n 

ὃὕ Ἰ Ὕὑὕ ὃὀὑ ὠἻ  Ἰ  Ὃὖ ὅὖ ὀ Ὀὂὖ ὠὅὟὉὕ (cost) ὠὈὠὉὟὉὕ (weight) 

Ἰ ἻὌὕ. ἱ  ὑὕὖὠἽἻ  ἱὠὀὉὖὌὕὄ ὝὌὝὑ ὠὀ  Ὂ  ὂὕ  ὈὖἻ ἵὍὖὉ 

ἯὍὑὖ  ἻὕὊὁὖ; ἱὂὖ Ἰ Ὕὑὕ ὃὀὑ ὠἻ  ὑὖὠὌ 1 (Levenshtein 1966) ἰ .  

ἱὂ ὅ  intension   ἵ ὅὂ  execution ἵ ὅὂ  ἱὠὀὉὖ ἳ Ὅ Ὂ   5 ἰ .   

ὝὌὝὑ ὠὀ ὂ ὠὀὉ ἯὍ ὠὋ  Ὀ ὝὋὕ Ὀὕ  ὅὂὖ ὠὅ ὝὈὕὐὖἻὖ Ὃὕ;  

ἱὂὖ Ἰ Ὕὑὕ ὝἽ Ἳ  Ἧ Ὄ  ὃὗ Ἳ  Ὀὂὖ Ἰ  ἰ ; ὅὂὖ  

Ἧ Ὀὂὖ Ἳ ὅὀὈὕ ὀὕ (ὅὂὖ ὠὀ Ἰ  ὝἽ ἻὌὕ Ἰ  ὃὗ ἻὌὕ ἳ ὅ ὂ ὝἽ Ὁ 

ἱὉ  ἰὠἻὉὕ Ἰ Ὕὑὕ ὅὂὖ  Ὀὂὖ 2 ὂὊ ὅ Ἳὖ Ὃ).  ἱ ὂ ὅὂὖ ὅὖ 

ὅὉ ὅὕ  ὅ   intension   ἵ ὅὂ  execution ἵ ὅὂ  ἱὠὀὉὖ Ὅ Ὂ  8 
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ἰ . ὃὕ ὂ  ἻὌὠὑ ὂ ὠὈὉὕὄ ὝἽὉ ὅὕ ἻὍὕ ὠὈὟὉ ὋὌὕ; 

ἵ Ἳὕ ὀὕἻ  Ἰ Ὕὑὕ  ὃὀὑ ὠἻ  ὄ  ὋὖὉ ὐ ὅ ἯὁὖἻὠὍ 

ὅὉ ὅ ὂὖ  Ἰ  ὃὖἻ ὂἻὠὑ ὂ ὑ . ἱ Ὗὃ ὑὖ ἱὊ  ὟἻὕ ὠὑἻ  ἱὠὀὉὖ Ὅ 

ὠὋ ὂ ὂὖ  Ὂ ὠὂ ὅ Ὃὖ Ὗὅ ὑὂ  ὅὂὖὌὕἻ ὃὕ Ἰ  ὟἻὕ ὠὑ   Ὀ ὝὋὕ 

ὟἻὕ ὠὑ  ἯὂὖἻ  ὃὖἻ ὂἻ ὑὕὖὠἽὉὕ Ἳ ὅ Ὃὖ Ὗὅ Ὗὑὕ.  ἱὠὂ ὃὕ ὝἽ ὂὕ 

Ἰ Ὕὑὕ Ὀὕ Ὃ ὂὖ ὃὖἻ ὂἻ ἻὠὍ Ὕὅ  Ὕὅὕὖὂὕ Ἳ ὅ ὀ ὠὋ ὂ ὂὖ  Ὂ 

ὑὐὖ ὠὋὑὠὊὠὑ Ἰ  Ὗὂ  ὅὖὠὐ ὂὊ ὅ ὠἻὉὖ ὅ  ὂὑ  ὂ ὀ Ἵὖ ὟὅἽὖὉ 

Ἵὕ ὂὖὉ ὂὖὉ ὠὂ Ὀὂὖ ὅὖὀ ὅὉ ὅ ὂ ἱὉ .  

 ἰ Ὃ Ὅ ὑὐὖ ὠὋ ἯὠὈ ὅὕ (dynamic programming) ὠὋ ὂ ὂὖ  Ὂ  

Ἳὁ Ἳὖὀ ὅ Ἳὖ Ὃ.  ἰ Ὃ Ὅ ὑὐὖ ὠὋ ἯὠὈ   ὑὐὖὉὠὈ ὑὠὊ ἻὍὖ Ἰ  

ὑ ὅὖ ὝὅὉὊὕ; ἱ  ὂ   Ὕὅ Ὀὕ (Bellman 1957) ἵ ὅὑὊὕ 

ἯὋὖ Ἳ ὅ ὂ ὅ ὀ; ἱ  ὠὁ  Ἵὖ Ἳ ἻὍὖ ὂὖ ἻὠὍ Ἰ Ὃὖὠὁ  Ἵὖ Ἳ ἻὠὍ 

ὂὗ Ἳ Ἧ ὀὑὠὁ-ἱὉ Ἳ ὠὋὠὉ (table-driven method) ὅὉ ὅ Ἳὖ Ὃ.  ἱ ὂ 

ὑὐὖὉὠὈ ὑὠὊ ἻὍὖ ὑ  Ὗὅ  Ὀ  ὝὈὕὐὖ ἰ ἻὍὖ ὂ  Ὕὅὕ ὑὕἻ 

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ ὑὐὖὉὠὈ ὑὠὊ ἻὠὍ ἳ ὅ ; ἵ  ὅὖὠὐ ὂὖ ὂὂὖ Ἳὕὄ 

ὠὋ ὂ ὂὖ  Ὂ ὑὐὖὉὠὈ ὑὠὊ , Ὗὅ  ὕὖ ὝἻὕ ὑὂὖ ἱὉ ὂὖὊ 

ὝὈὕὐὖὝὅὉ ὅὖ ὅὉ ὅ ὂ ὅ Ὕὑ ὀ ὅὖ ὑὐὖὉὠὈ ὑὠὊ  (Veterbi algorithm) 

Ὀ  ὅ Ὃὖ Ἳ ὅὉ ὅ ὂ ὅ CYK Ὀ  Early ὑὐὖὉὠὈ ὑὠὊ  ἵ ὅὄ 

ἱὠὑὉὕ .   

7.3. ἱὌ Ἳὁ ὅὖὠὐ ὂὖ ὂὖ 

 ἱὌ Ἳὁ  ὂὖ ὂὖ Ἰ  ὑὕ ἻὖὉ ὂὖ ὝὂὕὀὕὖὉ ὝἽ ὠὈὠὉ ὃὖ ὁὉὖ Ἧ Ὄ  

ὂὗ Ὀὕὄὖ ἱὌ Ἳὁ  ὂὖ ὂ ὝἽὕ ἰ ὑὖἻὍὖ (word processor) Ὕὂὕ ὅὖἻὍὖ 

(compilers) Ὕὅ ὅὕ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. Ὕὂὕ ὅὖ Ὗὅὕ Ὃ ὅὉ ὅὕ ἻὍὖ 

ἱὌ Ἳὁ  ὂὖ ὂ ἵὍὖὠὈὉὕὄὂὕ.  ἵὝὄ Ὃὕ ὝἽὕ ὝὋὕὠἻ Ἧὑ Ὃὖ 

ἵ ὠὌ ὅ ὀὂὕ; ἰὄὕ  ἱὉ ὠἻ ὝὈὕὐὖἻὍὖ ἱ  Ἵὑὕ ὕὖὉὂὕ; ἶὝὄ Ὃὕ 

Ἧὂ  ὝἽὕ ὝὋὕὠἻ ἵ ὠὌ  ἳ ὅ ὀὂ Ὄ.  

 ὝὈὕὐὖἻὍὖ ἱὌ Ἳὁ  ὂὖ ὂ ὂὖ  ὝὃὋὖ ὠὋἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ; 

ἯὠὑὉὕὑὄ: 

(1) ὝὂὕὀὕὖὉ Ἧ ὅὠὀὉὖὌὕὄ ἱὌ Ἳὁ ὂὖ ὂ (syntax-based checking) 

(2) ὍὖὉὖὉ Ἧ ὅὠὀὉὖὌὕὄ ἱὌ Ἳὁ ὂὖ ὂ (Statistics-based checking) 
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(3) ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ἱὌ Ἳὁ ὂὖ ὂ (Rule-based checking) 

7.3.1 ὝὂὕὀὕὖὉ Ἧ ὅὠὀὉὖὌὕὄ ὂὖ ὂ (Syntax based checking) 

ὝὂὕὀὕὖὉ Ἧ ὅὠὀὉὖὌὕὄ ἱὌ Ἳὁ  ὂὖ ὂὂὖ Ἰ Ὕὑὕ ὑὕ ἻὖὉ 

Ἧὑ Ὃὖ ἱὌ Ἳὁ ὝἽ ὠὈ ἻὕἻ ὠὈὉὕἻ ὅ ὂὕὉὅ  (parsed). ὝὂὕὀὕὖὉ 

ὅ Ὃὖ ὂ ὅὖὠὐὉὕὄὕ ὅ ὑ /ἳὠὊ ὂὑὋὕὄὂὕἻ Ἳ ὂ ὅ.  ὝἾ Ἵ  (Jensan 

1993) ἵ ὅὑὊὕ ἳ ὑὕ Ἳ ὅ ὀ Ἧ ὠὋὉὉὖ Ἰ  ἳὠὊ ὑ  

ὅ Ὃὖ Ἳ ὅ. Ἧὂὕὑ ὑὕ ἻὖὉ Ἳ ἰὉ ὅ  Ἰ Ὕὑὕ ὑὕ ἻὖὉ ὂὖ Ἰ  

ἻὖὠὍ ἯὠὈ  ὂὊ ὅ . ὅ Ὃὖ ὂ Ὕὑ ὋὖἻὊὈὕἻ ὃὠὀὝὅὋὕὑὖ ὀὕ ἳὠὊὉὕὄ 

ὂὑὋὕὄὂὕἻ Ἳ ὂ ὅ . 

ὝὂὕὀὕὖὉὖὉ Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋὉὖ ἽὖὋ ἵ ὄὝὑ Ὃὕ ἱὌ Ἳὁ  

ὠὈὉὕἻ ἱ ὂὕ ἱὌ Ἳὁ  ὂὖ ὂ ὠὈὉὕἻ ἯὠὈ . Ἧὂὕὑ ἱὌ Ἳὁ  

ὂὖ ὂὖ ὂὑ  ἵ ὑὍ  ὝὂὍὖὑ ἱ ὂὕ  ἵ ὂ ὂὑὋὕὄ ὑὕ ἻὖὉ ὠὂ 

Ἳ ὅὖ . Ὂὂὖ ὀ ὑἽὈὕἻ ἱὌ Ἳὁ  ὂὖ ὂὖ ὂὑὋὕὄ ὑὕ ἻὖὉ ἻὠὍ Ὀ  

Ὕὂὕὖ ὝἻὕ; Ἧ  ὅὉ ὅ Ὗὑὕ  ἽὕὖὉὕἻ ἵ ὄ Ἵὖ Ἳ ἵ ὅὠὂ Ὃ 

ἱὉὌὕ. ἱὂ ἻὕἻ ὂ  ὑὖὂὖἻ Ὗὂὠὑ ὅ ; Ἧ  ὂὑὋὕὄ ὑὕ ἻὖὉ ἻὠὍ 

ὅ Ὃὖ. Ἰ  ὑὕ ἻὖὉ ὠὂ Ἧ ὈὕὂὖὕὖὉὕὄ ὂ  ὑὖὂὖὉὕ Ὀ  ὅ Ὃὖ Ἳ 

ἱὉ ὝὈ Ὃὕ Ἧ ὑὕ ἻὖὉ ὂὑὋὕὄὂὕ. ἱ ὂ ὅ Ἳ ὅὕ ὝὃἻὖ (Constraint 

Relaxation) ἵὄ ὅ .  

ἵὄὖ , ὝὂὕὀὕὖὉ Ἵὕ ὂ Ἧ ὠὋὉὖ Ἰ  ἻὖὉ ὅὖὊ Ἵὠὄ ἳ Ὅ : Ἧὂ  

Ἰ ὑ Ἵὕὖὅὕ Ἳ ὑὖ   Ἧὠὄ  ὑὠἻὉὕὄ ὅ ὑ ἻὠὍ  ἳ Ὅὀ ἻὖὉ Ἰ  

ὠὈὉὕὄ ἱὌ Ἳὁ Ὗὂὠὑ. ὅὌ ἱὌ Ἳὁ ὟἻὕὅὕ Ἳ ἱ ὂὕ  ἱ  

ὑ ὑὕὄ ὅὊ ὂ ἳ Ὅὀ Ἳ ὅὊ ὅὕ ὅ ὂὖ (robust broad-coverage parser) ὅὌὊὋὖὉ 

ἵ  Ἳὖὠὀ Ἳὑὖ ὠὌ. ὟὈ  ὅὕ ὅ ὂὖἻ ἱὉ ὠἻὉὕὄ Ὕὅὕ ὠὈ ὈὉ Ἳ ὂὕ 

ὅὕὂὖ Ἳ ὅ Ἳὖ Ὃὄ; ἱὂ  ἻὕὊὁὈὕἻ ἽὕὖὉὄ ὑὕ ἻὖὉ Ἳ  ὑὐ ἻὈὕἻ Ἰ  

ὟὈ ὅ ὀ ὑὖὠὍ Ἳ ὂὖ ὅ Ἳὖὠὀ Ἳὖ Ὃὄ. 

7.3.2.  ὍὖὉὖὉ Ἧ ὅὠὀὉὖὌὕὄ ὂὖ ὂ (Statistical based checking)  

ὍὖὉὖὉ Ἧ ὅὠὀὉὖὌὕὄ ἱὌ Ἳὁ ὂὖ ὂ ὂὖ ὝἽὕ ὑὠἻ ὅὕ ἯὠὀὉὕὍ 

(POS tag) ὑὕὖὠἽἻ Ἰ  ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ὂὊ Ὕὂὕ ὂὖὉὖ ἳ ὑὕ Ἳ ὅ; 

ἱ ὑὕὖὠἽἻὍὖ ὃὖἻ Ὕὑ Ἧὂὕὑ ὃὖἻ ὂἻ/Ἵὕ ὂὖὉ  (probability) 

Ὃὖ ὝἻὕ Ὅ ὅ. ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ἳὠὊ/ὅ ὑ  ἽὖὌ 
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ὃὖἻ Ὕὑ ὠὁ Ἳὕ  ὠὋὑὕὄ ὃὖἻ Ὕὑ ὁὖ ὝἽὕ ὑὠἻ ὅὕ ὑὕὖὠἽἻὠὍ 

ὝἻὕ ὂὕ Ἧ ὅ ὑ  ὅὖὠὐὉὕὄὂὕἻ Ἳ ὂ ὅ.  ὍὖὉὖὉ Ἧ ὅὠὀ 

Ἧ ὠὋ ἻὖὉὈὕἻ ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ὅὉὖ Ἵὖ ὂὊ Ὕὂὕ ὂὖὉὖ (tagged 

training corpus) ὑὖὂὖἻὠὍ Ἳ ὝἻὕ .  ὑὖὂὖ Ἧ ὅὠὀ Ἧ ὠὋὉὖ ὑὖὂὖἻ 

ὠἻὉὕ ἵ ὂ ὅὀὟὑ  ἵ ὅ  ὂὑὖὊ Ἧ ὠὋ ὍὖὉὖὉ Ἧ ὠὋ ὀ  

Ἰ ὠὈ ἳὠὀὉὂὕ . 

 ἱ ὅὖ  ἰ ἻὖὌ ὂὖ ὈὖἻ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ ἱὌ Ἳὁ ὂὖ ὂὖἻὍὖ 

Ἰ Ὃὕὄ ὠὈἻὖὟὊὕἽὕἮ ἰ   (Microsoft Office Suit) ἱὌ Ἳὁ  ὂὖ ὂὖ 

ἵὂὖ Ἳ ὂὖ (controversy) Ἧ ὅὕ ὅ ὀὂὌ. ὂ Ὗὅὕ ἱὌ Ἳὁ  ὂὖ ὂὖ ἳ ὑὕ Ἳ 

ὈὖἻ  ἵὍὖὠὈὉὕὄ ὝἽὉ Ἧ Ὄ ἵ ὅὠὂ ὃὖ ὅὖ Ἳὖ Ὃ.   

 ἱ  Ἧ ὑ  (Attwell1987) ἵ ὅὑὊὕ ἳ ὑὕ Ἳ ὅ ὀ Ἧ ὠὋὉὖ 

ὝἽὕ ὑὠἻ ὅὕ  ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ὂὊ  Ὕὂὕ ὂὖ ὝἽὕ ὑὠἻ ὅὕ 

ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ὟἻὕ ὠὑἻὍὖ ὅ ὉὠὌ ἳ ὑὕ Ἳ ὅὉ ὅ ὂ ὅ. ἽὖὌ 

ὟἻὕ ὠὑἻ Ὕὅὕ ὑὕὄὂὕ.  

ἵ.Ἳὕ. 

    ἯὠὀὝἻὕὍὖ Ἧὠὀ + ὝὅὉὊὠὀ+ ὝὅὉ = The old man. 

ὅὖὋ ἵ Ὄὕὑ Ὃὖ Ὗὃ ὑὂὖ ὠὌ.  

ἵ.Ἳὕ.  

 ἯὠὀὝἻὕὍὖ Ἧὠὀ + ὝὅὉὊὠὀ 

ὂὊ  Ὕὂὕ ὂὖὉὖ Ἧ Ἳ Ὗὃ  ὟἻὕ ὠὑἻὠὍ ὅὖὋ ἳὠὊἻὍὖ ἽὕὖὉὕὄὂὕἻ  Ἳ ὂ 

ἱὉ ; ἯὕὖὂὕἻ Ὗὃ  ὟἻὕ ὠὑἻ ὂὑὋὕὄὂὕἻ Ἳ ὂ ὅ . 

ὍὖὉὖὉ Ἧ ὠὋὉὖ ἵ ἻὖὊὕ ὅ ὅὕ ὠὑ (n-gram analysis) ὅὉ ὅ ὂὖ 

Ἰ  ὑὕ ἻὖὉ ὂὖ Ἵὕ ὂὖὉ ὠὋ ἯὍ ἻὑὖὉ. ἵ Ἳὕ ὀὕἻ, He is playing ἵ Ὃ 

ὑὕ ἻὖὉ ὂὖ ὠὅἻὖὊὕ Ἵ ὂὖὉ  ὅὖ ὑ Ὀὕ ἯὠὈ .  

 P( He is playing. ) = P(He|<start>)*P(is|he)*P(playing|is)*P(.|playing) 

ἱ  ὝἽὕ ἻὍὖ ἶὟὂ  Ἰ  ὅὉὖ Ἵὖ ὂὊ Ὕὂὕ ὂὖὉὖ ἱ Ὄὕὑὖ, 

ὑὕ ἻὖὉ ὂὖ Ἵὕ ὂὖὉ , Ὕὅ ὝὂὕὠἻὉὖ ἻὕὊὁὈὕἻ ἾὖὉὈὕἻ Ὀὕ .  ὃὕ 

ἱ ὍὖὉὖὉ ὝὃὋὖ ὠὋὉὖ ὝἽὕ ἻὠὍ Ἳ ὂὖ ὝἻὕ ὀὕ ὝὈὕὐὖὉὖ ἵ Ὄὕ 

ὝἽὕ ἻὠὍ ὝἻὕ Ὅ ὝὅὕὖὉ ὂὊ Ὕὂὕ ὂὖ ὃὈ  Ὗὂὠὑ ὅ .  

 ἱ Ἵὖ ἻὠὌ ὂὗ ὅὂ ἻὕἻ ὃὕ ὂὄὖ ὝἽὕ Ἳ ὅὂὖὌὕἻ ὝἽὕ ὑὠἻ ὅὕ 

ἯὠὀὉὕὍ ἻὠὍ (POS tags) ὅὉ ὅ ὂ ἱὉ . Ὗὑ ὅὕ ἵ ὄὝὑ Ὃὕ, ὄ  
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ὃὕ ἵ ὝἽὕ Ἳ Ἰ  ὝἽὕ ὅὖ ὑ  ὂ  Ἵὕ ὂὖὉ ὠὋ ὝἻὕ Ἳὖ Ὃὄ 

ἵ ὅὠὂ ὅὕὖὟἽὕὂὖ Ὗὂὕ; ὂ Ὗὅὕ ἵ ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ Ἳ Ἰ  ὝἽὕ ὑὠἻ ὅὕ 

ἯὠὀὉὕὍ ὂὖ ὅὖ ὑ  ὂ  Ἵὕ ὂὖὉ ὠὋ ὝἻὕ ἻὖὋὄ ἵ  

ὅὕὖὟἽὕὂὖ Ὗὅὕ. ὃὕ ὝἽὕ ὑὠἻ ὅὕ ἯὠὀὉὕὍ ἻὠὍ ὅὉ ὅ ὂὖὄὕ, ὝἽὕ Ἳ 

ὈὕὋὖἻὍὕ (variables).  

 He is playing.  ἵ Ὃ ὠὂὉ ἵ Ἳὕ ὑὕ ἻὖὉ ὠὂ ἵ ὝἻὕ Ὅ. 

ὝἽὕ ὑὠἻ ὅὕ ἯὠὀὉὕὍ ὅ ὂ  ὅὖὋ Ἧ ὑὕ ἻὖὉ He/pps is/bez playing/vbg./.  

ἵὄ Ὀὕ . ἱ Ὗὅὕ ὑὕ ἻὖὉ ὂὖ Ἵὕ ὂὖὉ ὠὋ Ἳὁ Ἳὖὀ ὃὕ ὝἽὕ ὑὠἻ ὅὕ 

ὑὕὖὠἽὠὉ ὅὉ ὅ ὂ ἱὉ . 

 P(pps bez vbg.) = P(pps|<start>)*P(bez|pps)*P(vbg|bez)*P(.|vbg) 

ὃὕ ἻὖὋ ἱὌ Ἳὁ ὂὖ ὂὖ ὅὖ ὑ Ὀὕ ὝἽὉὌὕ Ἳὖ Ὃ. 

1. ὑὕ ἻὖὉὂὖ  Ἰ Ὕὑὕ ὝἽὕ  Ἰ  ἯὠὀὉὕὍ ὂὊ . 

2. ἯὠὀὉὕὍ ὑὕὖὠἽὉὖ (tag sequence) Ἵὕ ὂὖὉ ὠὋ ὂὗ Ὀὕὄὖ Ἳ ἵ ἻὖὊὕ 

ὅ ὅὕ ὠὑ ὅὉ ὅ ὂ (ἱὂὖ ἵ =3 Ἧὂὕὑ ὠὊ ἻὖὊὕ) 

3. Ἵὕ ὂὖὉ  ἽὖὌ ὃὖἻ Ὕὑ ὁὖ ὟὈ  ἱ ὂὕ ὑὕ ἻὖὉ ἱὌ Ἳὁ 

Ἧ ὅὠὀὉὖ ἽὕὖὉὕὄ ἵ  Ἳ ὂ ὅ . ὃὈ  ὈὕὂὖὕὖὉὖ Ἵὕ ὂὖὉ  

ἾὖὉ ὂὖ ἯὂὖἻὈὕἻ ἱ ὂὕ ὑὕ ἻὖὉ ἽὕὖὉὕὄ ἵ  Ἳ ὂ ὅ . 

ἱὊ Ὗὀὕ Ἧὂ  ὟὈ ὅ ὀ Ἧ ὑ ἻὖὋ ἯὠὀὉὕὍ Ἳ Ὕὅὕ ὂ 

ἱὉὌὑὖ ὠὌ ἵ Ὃὕ (Ἧὂὕὑ ἱὠὉὅὖ Ὃὖ ἱ ὂὕ) ὑὕὖὠἽὉὖ Ἵὕ ὂὖὉ  

ἾὖὉὈὕ. 

ὂ  ὃὈ  Ἰ  ὝἽὕ ὑὠἻ ἯὠὀὉὕὍ ὅ ὂὖ (POS tagger) Ὗὂὠὑ.  Ἧ  ὂὕὄὖὉ ἻὈὕἻ 

ὝἽὕ ἻὠὍ ἯὠὀὉὕὍ ὅ ; Ἧ Ὄ  ὃὕ ὑὕ ἻὖὉ ὂὖ ὝἽὕ ἻὠὍ ὠἻὉὕ 

ἯὠὀὉὕὍ ὅ ὂὟὑ. ὅὖ ὄ ἯὠὀὉὕὍ ὑὕὖὠἽὉὖ Ἵὕ ὂὖὉ ὠὋ ὂὗ Ὀὕὄὖ Ἳ 

(ἱὊ  ὠὂὉ ἯὠὀὉὕὍ ἻὠὍ ὅὕ ) ὠὊ ἻὖὊὕ ὈὕὂὖὕὖὠὉ ὅὉ ὅ ὂ; 

ἱ ὂὖὉὕἻ Ἧ ὑὠὀὉὕὍ ὑὕὖὠἽὉὖ Ἵὕ ὂὖὉ Ὃὖ Ἧ ὅὠὀὉὖ ἱὌ Ἳὁ 

ὝἽ ὠὈὉὖ ὂὗ Ὀὕὄ ὠὂ ὝἽ Ὁ /ἵ Ἳ .  ἵ Ἳὕ ὀὕἻ ὅὖὊ  ὂὊ Ὕὂὕ ὂὖ 

(Brown Corpus) Ὀ  ὅὖὕὖ  ὝἽὕὑὠἻ ὅὕ ἯὠὀὉὕὍ ὅ ὂὖὠὉ (Brill s tagger), 

He  saw the book on the table  ἵ Ὃ ὑὕ ἻὖὉ ὂὖ Ἳὁ Ἳὗ Ἳ ὅὖ ὑ ὑὄὑὕ: 

He/pps saw/vbd the/at book/nn on/in the/at table/nn ./. 

 P(pps|None None) = 0.0635486169593 
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 P(vbd|None pps) = 0.213047910296 

 P(at|pps vbd) = 0.166456494352 

 P(nn|vbd at) = 0.48308668061 

 P(in|at nn) = 0.362738953306 

 P(at|nn in) = 0.350967938144 

 P(nn| in at = 0.44004695623 

 P(.|at nn) = 0.0847696646819 

ἯὠὀὉὕὍ ὑὕὖὠἽὉὖ Ἵὕ ὂὖὉ  = 5.16478478489e-09 

ἱὌ Ἳὁ ὂὖ ὂὖὉὖ  = ἱ ὑὕ ἻὖὉ Ἵὕ ὂὖὉ Ἧ ὅὠὀὉὖ ἽὕὖὉὕὄὂὕ. 

ὃὕ ἳὀ ὅὕ  ἱὠὉ  ἱ Ὄὕὂ He have the book I want  ἵ Ὃ ὑὕ ἻὖὉ ὠὂ ὠὊἻὖὊὕ 

Ἧ ὅὠὀὉὖ ἰ ὂὕ ἱὌ Ἳὁ  ὂὖ ὂὖ ὅὖ ὑ  Ἳὁ Ἳὗ ἻὠὍ ὂ . 

 He/pps have/hv the/at book/nn I/ppss want/vb./. 

 P(pps|none none) = 0.0635486169593 

 P(hv|none pps) = 0.0 

 P(at|pps hv) = 0.0 

 P(nn|hv at) = 0.0491712707182 

 P(ppss|at nn) = 0.00493575681605 

 P(vb|nn ppss) = 0.293785310734 

 P(.|ppss vb) = 0.0361445783133 

 ἯὠὀὉὕὍ ὑὕὖὠἽὉὖ Ἵὕ ὂὖὉ  =0.0 

ἱὌ Ἳὁ ὂὖ ὂὖὉὖ  = ὂὑὋὕὄ Ἧ Ὄ  Ἳ ὅὖ ὅ Ἵὕ ὂὖὉὈὖ ὠὌ 

ὍὖὉὖὉ Ἵὕ ὂ ὅὕ ὅ ὂὖἻ Ἧὑ Ὃὖ ἻὠὍ ὑὖὍ ὑ Ἳ ὄ ἵ Ὃ ἱὀὠὊ 

ὝἻὕ Ἳὖ Ὃ: Ἰ  ὂὑὋὕὄ ἵ Ἵὕὖ ὠἻ ὅὖὠὐ ἱ ὂὕ ὅὉ ὅὕ ὀὕὍ Ὃὖ ὅὖ ὀ 

ὅὖὠὐ ὝἽ ὂὖ ἱ Ὄὕὂ ἻὕὊὁ ὂὕ ἶ  ἯὑὊ  ἳ Ὅὗ ὂὑὋὕἻ Ἳ ὂ ὅ ἻὖὋ ἵ  

ἰ ἽὕὖὉ ὅ ὑ. ἳ ὑὕ ὅὑ ὀ Ἰ ὠὋὉὖ ὂὗ ὠὅ ὕὖ ὝἻὕ Ὅ 

Ἰ ὠὋ  ὅὉὖ Ἵὖ ἯὍὖ Ἳ ὅ ὀ ὂὊ Ὕὂὕ ὂὖὠὉ Ἧ Ἳ  Ὗὑ ὑ .  Ὀ ὝὋὕ 

Ἵὖ Ἳ ὉὕὊὕὑ Ἰ ὑ Ὕὅὕ ὑ Ὄὕὂ Ὀ  ὂὑὋὕὄ Ἳ ἻὠὍ Ὕὅὕ ὑ Ὄὕὂ ἰὄὕ  

ἽὕὖὉὕὄ Ἳ ἻὍὖ ὤ ὅὖὕὖ Ὕὂὕὀ Ἳ ὃὖὠὌὠὉ ὃὖ ὑὟὑ .  ἱ ὂ ὝἽὉ 0-

 100-  ἱὠὀὉὖ ἶὂὕὑ Ὀὂὖ ὠὅ ὃὖ  ὅὉ ὅὕ ὀὕὍ  

ὂὊ ὅὀὟὑ .  Ὕὂὕὀ Ἳ ὃὖὠὌὉὖ Ἳ  (ὃὠὀ Ὀ  Ἳ ὀ ὅ ὀ ἱ ὂὖ Ὗὃ Ἳ 
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ὂὑὖὊ) ὑὕ ἻὖὉ Ἳ ὑὐ ἻὈὕἻ Ἵὕὖ Ἧ Ὄ  ὂὑ  ἵ Ὃ Ὄ ὁ ὀ  ἳ ὠὈὉὖ 

ἱὁ ἻὟὑ  ἵ ὅὂὖ ὠὌ.  

7.3.3. ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ὂὖ ὂ (Rule based checking) 

ἱ  ὟὀὄὖὉ Ὂὕὅ Ὀ  ὅὖὋὊὕ (Denial Naber et al) ὅὉ ὅ ὂ ὅ ὀ 

Ἧ ὠὋὉὖ ὠὋ ὂ ὝἽὕ ὑὠἻ ὅὕ ἻὕἻ ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ἳὠὊ Ἰ  

Ὀ ὑὖὂὖἻὍὕἻ Ὕὅὕ ὂ ὅὕ Ἳ ὅ. ἱ ὂ Ἧ ὠὋ ὍὖὉὖὉ 

Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋ  Ἰ ὠὈ Ὅ; ἰὄὕ  ἳὠὊἻ Ὀὄὖὂὄὕ 

ἳ ὑὕ Ἳ ὅ ὀὂὕ. 

  ὅὖὋ Ἧ ὠὋἻὍὖ Ὃ ὅ ὀ Ἵὖ Ἳ Ἳ ἻὕὊὁὈὕἻ Ἳ ὅὕὄ ὑὖὂὖ 

Ἧ ὅὠὀὉὖὌὕὄ Ἰ ὠὋ ἱ  ἳ ὑὕ Ἳ ὅ. ὝὂὕὀὕὖὉ Ἧ ὅὠὀὉὖὌὕὄ ὅὖὠὐ 

ὂὖ ὂὖἻὠὍ ὟὅὕὌ Ἧ ὌὕὈ ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ ὅὖὠὐ ὂὖ ὂὖ Ἰ  Ὗὅὕ  

ὠὈὉὕἻ ἱ ὅὂὖ ὠὌ; Ἧὂὕὑ Ἧὂὖ Ἳ ὅὖ Ἳ ἱὉὌὕὂ ὅὖὠὐἻ 

ἱ ὝἻὕ Ὗὀ ἱ .   ἱ ὅὖ  Ἧὂ  ὅὌ Ἧ Ὄ Ἳ  ἳ : 

¶ Ἰ  ὑὕ ἻὖὉ Ἵὕὖὅὕ Ἳ ὠὈὉὕἻ ἱ Ἳ ὟὂὠὑὉὖ ὠὌ; ὈὕὋὕἻ ὝὈ Ὕὅὕ  

ὅ ὑὠὌ Ἧ  ὂ ὀ  ὝἽ Ὁ ὅ ὟὅὕὟὂ Ἵὕὖὅὕ ἳὀὄ Ὁὕὄ ὅὂὖ Ἳ ὠὂ 

ὂὊὑὖὉ.  

¶ Ἰ Ὕὑὕ ὑὖὂὖ ὝὑὍὖ ὅὕ ὑὖὍ Ἳ ὝἻὕ ὅὂὕ Ἧὂ  

ἳ ὑ ὝἻὕ ὅ ἵὍὖ Ὀ  ὂὄὖ ὂὄὖὉὕἻ ἻὟὑὕ Ἧὠὁ ἻὟὑὕ ἱὉ .  

¶ Ἧ  ὅὉ Ὅ Ἳ ὠὊἻ ὀ ἱὌ Ἳὁ ὑὖὂὖἻὠὍ ὑὖὍ ἻὖὟὉ ὑὖὍ ἻὈὕὄ ὅὖὠὐ 

ὝἽ ὂὖἻὠὍ ὂὊ ἱὉ .     

¶ ὑὖὂὖ Ἰ ἻὠὈ  ὠὋ ὂ ὅὌ ἵὍὖὉ ἰὄὕ  Ὕὅὕ ὑὕὄ ὅὖὠὐ Ὗὃ ἻὠὍ 

ἵὍὖὂὖ ὕὖ ὝἻὕ Ὅ ἱὉ ὈὕὠἻὉὕ Ἧὠὂ Ἧὂ  ὅὉ ὅὕ ὀὕὍ Ἳ ἵὍὖὂὕἻ 

ὃὗ Ἵὖ ὝἽ ὉὑὖὉ 

¶ Ἧὠὂ  ὅ ὅ ὉὕἻ Ἰ  ὑὖὂὖὉὖ Ὕὂὕὀ Ἳὖ ὅὖ ὄ ὑὖὂὖ ὑὖὂὖ ὃὗ Ἵὖ ὝἽ  

ἳ ὑὕ ἻὑὖὉ. 

7.4. ὃὠὀ Ὀ  ἱὌ Ἳὁ ὂὖ ὂὖ 

 ὃὠὀ Ὀ  ἱὌ Ἳὁ ὂὖ ὂὖ (style and grammar checker) Ἰ  ὅ ὑὠὌ/ἳὠὊὠὉ 

ἶ  ὅὖ ὄ Ἵὕ ὂὖὉὈὕὄ ὂὑ ἻὠὍ ὂὖ ὅὖ Ἧ . ὂὑ ἻὠὍ/ὅὖὠὐἻὠὍ 

Ἳ ὅὖ ὅὂ ἻὕἻ ὅ ὑ  Ἰ Ὕὑὕ ὝἽὕ  Ἧὂ  ὝἽὕ ὑὠἻ ὅὕ 

Ὀὂὖ ὅὖὀ ὅ/ὂὊ ὅ ; Ἰ Ὕὑὕ ὑὕ ἻὖὉ Ὕὂὕὀ ἳ ἻὍὕἻ/ Ὕὂὕὀ ὅ ἻὍὕἻ 

(chunkers) ὅὖὕὖ Ἳ ὅ. ἵ Ἳὕ ὀὕἻ ὝὅὉ Ὕὂὕὀ Ἳ ὅὖ ὄ ὅ ὑ  ὅὖὠὐ 

ὂὖ ὂὖὉὖ ὑὠὊὉὠὋ ὝἽ Ὁ ὅ ὀ ὅὖὠὐ ὑὖὂὖἻ ὀ Ἰ ὅὖ ὅὕ Ἳ ὅ.  Ἰ  
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ὑὖὂὖ Ὕὅὕ ὂὖὄὕ Ὕὅὕ  ἱὀ ὂὖ ἳὠὊὉὖ ὅὖὠὐ ἱ ὅὂὕἻ 

ἴἻὖ Ἳ ὅ/Ἳ ὂ ὅ . ὑὖὂὖἻ ὅὖὠὐἻὠὍ ὝἽὕ Ἳ, ὝἽὕ ὑὠἻ ὅὕ 

ἯὠὀὉὕὍ Ἳ, Ὕὂὕὀ ὅ Ἳ/Ὕὂὕὀ ἳ Ἳ ἱὑ Ὃὖ Ἰ ἻὠὈ ὅὕἻ (pattern) 

ὑὖὍ .  Ἰ Ὕὑὕ ὑὖὂὖ ὅὖὠὐ ὑὖὍ Ἳ ὠὂ ἳ ὅ ; Ἧ  ὅὉ ὅ ὅὑ  

Ἳὕ ὀ ὅ.  

 ἯὠὈ Ὕὅὕ Ἳὖ ὑὖὂὖ Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋ ὅὉ ὅ ὅὑ Ἳ 

ὂ ἻὍ ὑὖὂὖἻὠὍ ἳ ὑὕ Ἳὖ ὝἻὕ Ὅ ἱὉὌ ὝἽ Ἳὖ Ὃ ἯὍ  ἵὍὖὠὈὉὕὄὂὕ; ὅὌ 

ἵ Ἳὕ ὀὕὄ ὅὖὠὐἻὠὍ Ἳ ὝἻὕ ὑὂ  Ὗὅὕ Ὀὕὄ ἯὍ  ὂὖὋ ὑὕ ὂὂὕ.  

ὑὖὂὖἻ ἵὍὖὉ XML ὑ ὑὠὈ ὅὖ ὝὑὍὖ ὅ ὂ ὅ Ἳὖ Ὃ; ἱ  ὅὖὠὐἻὠὍ 

ὑὖὍ ὑὀ  ὅὉ ὅὀ Ὁ ὅὖὠὐ ὝἽ ὂὖἻὠὍ ἵ Ἳὕ ὑὕ ἻὖὉ ἻὠὍ 

ὝἻὕ Ἳὖ Ὃ. 

7.4.1.  ὟἻὕ ὅὕ ὅὖ ὄὁὖ 

 ἵ ὅὖὠὐ ὂὖ ὂ ὅὉ ὍὂὕἻ Ἳ ὂ ὅ ὀ ἯὟὂ ἻὕὊὁ ὂὖ ἻὕἻ ὃὠὀ Ὀ  

ἱὌ Ἳὁ ὅὖὠὐ ὂὖ ὂ ὅὉ Ὅὂὕ .  ἱ  Ὀ Ἳ ὅὖὠὐὉὖὌὕὈ ἰὑὁ ἻὠὍ 

ἵ ὑὂ  ὅὉ ὅ Ἳὖ Ὃ.  ὃὠὀ Ὀ  ἱὌ Ἳὁ ὅὖὠὐ ὂὖ ὂὖ ὅὉ ὍὂὕἻ 

ἯὠὈὉ ἽὖὌ ὟὂὠὑἻὠὍ ὂὖὝἽ ὉὟὑ. 

¶ Ἧ  ὑὖὠὊὑὕἻ ἱ ἻὟὑ ; Ἧὂὕὑ ἱὠὀ  ὅὉ ὅὕ  Ὗὅὕ Ὀὕὄ 

ἯὍ  ὑὖὠὊὑὕἻ ἱ ἻὟὑ . 

¶ Ἧ  ἱ Ἳὖ Ὃ ὝἽὕὌὕ ὑὖ ὀ ὃ ὋὕἻ ἱὠὁ Ἳ  ὅ ἻὟὑ . 

¶ ἽὕὖὉὕὄ ὑὕ ἻὖὉ ἻὠὍ Ὕὅ ὅὕ ὠὈ ὂὑὋὕἻ Ἳὕ ὀ ὀὕ. 

¶ ὝἽὕ ὂ ὟὂὠὑἻ ἻὕἻ Ἧὠὂ Ὀὕ Ὃὖ ὝἻὕ ὑ Ἵὕ ὂὖὉ ὅὀὟὑ. 

¶ ἱ ὂὖὉὕἻ Ἧ  ὠὈὉὕἻ ἱ ἻὟὑ ; Ἧὂὕὑ Ἧ  ὅ ὑ  ἳ Ὅ 

Ὕὅ ὅὕ ὠὈὉὕὄ ὅὖὠὐἻὠὍ  Ἳ ὅὖ ἻὟὑὁ. 

ἵ ὅ ὑ  Ὗὂὕ  ὅὖὠὐἻὠὍ ὅ Ὗὑ ὅ ὀ ὑὐὖἻὍὖ ὑὠἻ ὅ ὂ ἱὉ .  

ἵ  ὅὖὠὐἻ: ἱ  ἵ ὅὖὤὠὐ ὂὖ ὂὖὉὕ Ἳ ὅὖ Ἳ ἱὉ  ὅὖὠὐὉὕ ἵὄ 

ὑὠὊὉὠὋ ὑὖὍ Ἳ ὝἽ Ὁ ὅ Ἳὖ Ὃ.  ἱὌ Ἳὁ  ὅὖὠὐὂὖ ὂὖἻ ἯὋὖὉ ὅ ὀ 

ὝἽὕ ἻὍὖ ὝὅὕὖὉ ὅ Ὁ ὀ ὝἽὕ ἻὠὍ Ἰ ὅὖ ὅὕ. ὝἽὕ Ἧ ὂ ὅ Ὁ  

ἱ Ὄὕὑὖ ὀὕ Ἧ  ὅὖὠὐὉὕὄ ἵ  Ἳ ὂ ὅ .  Ἰ ὠὈ Ὅ (ἽὕὖὉὕὄ) ὝἽὕ Ἳ 

ὅὂὖ ὝἽὕ ἻὍὕἻ ὂὊ ὅ . ἵ Ἳὕ ὀὕἻ *Gemran ἵ ὅ  German ἵὄ  ὂὖ ὂ ὅ. 
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ἱὌ Ἳὁ  ὅὖὠὐἻ: Ἰ  ὝὈὕὐὖὉὖ ἱὌ Ἳὁ ὑὖὂὖἻ ὀ Ἰ ὟὅὕἻὕὂ Ἰ  ὑὕ ἻὖὉ ὠὂ 

ὑὖὠὍὑὖ  ὅὖὠὐ ἱὌ Ἳὁ  ὅὖὠὐὉὕ.  ἵ ὅὖὠὐ ὂὖ ὂ ὟὅὕὌ Ἧ ὌὕὈ 

ἱὌ Ἳὁ ὅὖὠὐ ὂὖ ὂ ὐ  ὂὂἻὑὠὌ ὅὉ ὅ ὂ Ὗὑ Ὁ  ἯὑἽὖὉὈὕ.  

 *Harry Potter bigger then than Titanic? 

ἱ ὅὖὠὐ ὂ ὀ Ἵὕ ἶ ὅ ὀὂὕ, ἵ ὅὑὕὖ Ὀὄὂὖ then ἵ ὅὂ  than ἵ ὅὂ  

ἱὠὀὉὖ ἶ ὅ ὀ ὂὑὋὕὄ ὕὖ ὝἻὕ ὠἻὉὕ ἶ ὅ ὀὂὕ ἵ ὅὠὂ ὂὗ Ὀὕὄὖ Ἳ 

ἱὉὌὕ. then ἵ ὅὠὂ ὅὉ ὅ ὑ ὂὑ  ἵ  ὝὂὍὖὑὕἻ Ὕὂὕὖὑὂὕ ἱ  

ἱὌ Ἳὁ  ὅὖὠὐὉὕ. 

 ἱὌ Ἳὁ  ὅὖὠὐἻὠὍ ἯὠὈ Ἵὕ ὅὖὠὐ Ὀ  ἯὠὈ ἽὕὊὕ ὅὖὠὐ ἵ  

ὅ ἻὌὕ.  ἯὠὈ  Ἵὕ ὂ ὅὖὠὐἻὠὍ ὝἽὕ ἻὠὍ ὝἽ ἻὖὟὉὕ ὃὗ ἻὖὟὉὕ Ἰ ὟὋὕ 

ἱὊ Ὗὀὕ ὝἽὕ ἻὠὍ ὃἻ ὂὖὟὉὕ Ὀ ὟὈ ὂὖ ὂ ἱὉ .  ἯὠὈ ἽὕὊὕὂ ὅὖὠὐἻὠὍ 

ἱ ἻὖὋ ὝἽὕ ὠὌ Ὗὑ  ὝἽὕ Ὄὕ ἱὀ ὝὅὉ  ὂὖ ὂ ὝἽ Ὁ ἱὉ . 

ὃὠὀ ὅὖὠὐἻ: ἱὉ ὅ Ὃ/ἯἽὕὂὕὊὕὁ ὝἽὕ Ἳ  Ἵὖ ἻὌὕὄ ὑὕ ἻὖὉ ἯὠὈ Ἳ  

ἳὠὊὠὉ/ὅ ὑὠὌ  ὕὖ ὝἻὕ ὑὠὂ Ἳ ὄὈὕ Ἳὖ Ὃ; ἱ  ὉὕὊὕ  

ὑὖ ὅ ὅ ὑὂὖ ὠὌ. ἱ Ὗὃ Ἳ ὃὠὀ ὅὖὠὐἻ ἵ  Ἳ ὂ ὅ . 

ἱὌ Ἳὁ ὅὖὠὐἻὠὍ Ὗὅὕ Ἧ ὌὕὈ ὃὠὀ ὅὖὠὐἻ ἯὂὖἻὈὕἻ ὐὠὌ Ἵὕ  

ὅ ὑ /ἳὠὊ ὑὠἻὠὉ Ἵὕ  ἯὠὈ . ἵ Ἳὕ ὀὕἻ, ὝἽὕ ὂ 

ὃ ὅ Ἳ ἻὖὠὀὉὖὌὕὄ Ὀὖ ὄ Ἵ Ἳ ὅὕὖὈὕ Ὃ ὝὈὕὐὖὉὖ ὅὠὀ ὅὕ Ἳ 

ὅὉ ὅὕ ὠὀ Ἧ Ὀὂὖ Ἳὖ Ὃ; Ἧὄὕ  Ὕὂὕὐὖ ὅ ἰὁὑ ὅ ὂ Ὕὅὕ ὠὈ 

ὈὉ Ἳ ὂὕ ὅὕὂὖ ἻὌὕἻὕ. ἯὠὈ  ἳ ὂὖ ὅὕ (configurability) ἱὌ Ἳὁ  ὅὖὠὐ 

ὂὖ ὂ ἻὠὍ ὑὖὀ ὃὠὀ ὅὖὠὐ ὂὖ ὂ ὂὖ ὂ  ἻὖὉ ὑ ὑὕ ὂὂὕ. 

 ἵ Ἳὕ ὀὕἻ, ὅὖὄὑ  ὑὕ ἻὖὉ ὠὂ ἵ ὝἻὕ Ὅ.  

But it [a human reason] quickly discover that, in this way, its labours must remain ever 

incomplete, because new questions never cease to present themselves, and thus it finds 

itself compelled to have recourse to principles which transcend the region of 

experiences, while they are regarded by common sense without distrust. 

ἱ ὑὕ ἻὖὉ ἳ ὠὈὉὕὄ ἻὕὊὁ ὂὕ Ἳὕ ὂὖ ὑὖὈ Ἵὄ ὂὖὋὄὕ ὑὖ  (Kant s 

Critique) ὑὖὠὍ ὂὂὕ. ἱ  48 ὝἽὕ ὃὗὍ Ὅὂὕ; ὅὌ  ἱ  ὕὖ ὝἻὕ ὑὂ 

Ἳ ὄὈὕὄ ἵ  Ἰ ὝἻὕ ὑ. ἱὂ  ἻὕὊὁ Ἧὂ  ὃὗὍ, (transcend Ὗὅὕ Ὃ) 

Ἳ ὄὈὕὄ ὝἽὕ ὝὋὕὠἻ, ἱὊ ὠὀ ἵὂὖ ὈὠὋὉὖ (double negation) ὅὉ ὅὕ. 
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ἱ ἻὕὌἻ ὀ ὂὖ ὕὖ ὝἻὕ ὑὂ ἵὍὖὠὈὉὕὄ ἰὁὑ ὂὖ Ὗὂὠὑ Ὅ ὐ , 

ἱ ὑὕ ἻὖὉ ὂὖ ὃὠὀ Ἵὖ Ἳ ἳ ὍὂὕἻ Ἳ ὂὌὕ.   

Ὕὅὕ ὠὈ ὅὖὠὐἻ: ὃὠὀ ὅὖὠὐὟὉὕ ἱὌ ἻὁὅὖὠὐὟὉὕ ἵ  ὅὖὠὐὟὉὕ ἱ Ὄὕὂ 

ὂὑὋὕὄ ὂἻὑ ἳ Ὅ Ἰ  ὑὕ ἻὖὉ ὂὖ Ὕὅὕ ὠὈ ὅὖὠὐ ἳ ὍὂὕἻ Ἳ ὂὌὕ.  

Ὕὅὕ ὠὈ ὅὖὠὐἻὠὍ Ἳ ὅὖ Ἳ ὈὖἻ ὅὊ ὂ ἳὌἻὋὖ (world knowledge) 

ὟὂὠὑὉὕὂὌὕ, ἱ ὅὖὠὐἻὠὍ ὑὐ ἻὈὕἻ Ἳ ὅὖ Ἳ ἱὉὌὕ.  ἵ Ἳὕ ὀὕἻ, 

MySQL is a great editor for programming!  ἵ Ὃ ὑὕ ἻὖὉ ἳ ὠὈὟὉὕ Ὕὅὕ ὟὉὕ Ἧ Ὄ; 

MySQL ἵ ὅ  Ἰ  ἵ ὀ Ἧ Ὄ Ἰ  Ὗὀ ὀὕ Ὗὅ  ἰ  ἵ ὅὂὕ ἱ  Ὕὅὕ ὠὍ 

ὂὊὑὖ ὠὌ. ὅὊ ὂ ἳὌἻὋὖ ἱ ὌὕὈ ἱὠὂ  Ὕὂὕὖ ὝἻὕ Ὅ ἱὉὌὕ. ἳὌἻὋὖ ὐ  

Ἰ  ὑ ὑὕ ; ἰὄὕ  ἱ ὠὋὉ ἻὕὌἻ ὀ ὂὖ ἱ  ὝὈ Ὕὅὕ Ὅὖ ὕὖ ὝἻὕ Ὅ 

Ἧ ὅὕ ὅ ὀὂὕ. 

 ὅὖὠὐἻ  (errors) ὂὑ Ἳ  (mistakes) Ὗὑ ὅὕ ὅὕὊὕ ὀὟὑ Ὁὂὖ ὠὌ. 

ὂὑὋὕἻ Ἳ ὂ ὅ ὅὠὑἻ ὟὈὕἽὈὕἻ ἵ ὂ ὅ ὅὠὑἻ ὅὖὠὐἻὍὕ. ἱὌ Ἳὁ  

(Ἧ Ὄ  ὝὂὕὀὕὖὉ) ἽὕὖὉὕὄ ὑὕ ἻὖὉ Ἳ ἵ ὑὕ ἱ ἻὟὑ  ἵ ὅὠὂ ὑὖὍ  

ὑὖὂὖἻὍὖ Ἰ ἻὠὈ ὅὕ (system of rules). ἵ ὑὕὟὋὕ ὑὖὂὖἻ Ὀ Ἳ Ὀὄὂὖ 

ἱ Ἳὖ Ὃ; ἱὂ  ἻὕὊὁὈὕἻ Ὕὅ ὅὕὌὕὄ Ὀ Ἳ Ἰ  ὑὕ ἻὖὉ ὂὑὋὕὄὂὕ ἱ ὠὌὉὕ 

ἵ ὅὠὂ ἵὍὖὂὖ ὂὗ Ὀὕὄὖ Ἳ ἱὉ . ἳ ὁ  / Ὀὄ ἳὁ  (intuition) Ἧ ὅὠὀὉὖ 

ἽὕὖὉὕὄ/ὂὑὋὕὄ ἵ Ὃ ὂὗ Ὀὕὄ ὠὂ Ἳ ὄὈὕ  ἵ ὠὌὠὉ Ἰ ὑ  Ὗὃ ἻὠὍ 

Ἳὕ ὅ  Ἵὕ ὂὖὉὈὕ. ὅὖὠὐὉὕὄ ὝἽ ὂὖ  ὅὂὖὌὕἻ ὑὖὍ Ἳ ἵ Ἵὕὖ ὠἻ ὝἽ ὂὖὠὉ 

(descriptive warning message) Ἳὕ  Ἰ  ὝὈ Ὕὅὕ  ἱ Ὗὃ ἻὠὍ ὠἻὉὕ . 

ἱὌ Ἳὁ ὑὖὂὖ ἽὖὌ ἽὕὖὉὕὄ ὑὕ ἻὖὉ Ἳ  Ὕὅὕ ὑ Ὕὂὕὖ ὂὕ, ἵ Ἵὕὖ ὠἻ 

ὝἽ ὂὖἻ ὃὠὀ ὅὖὠὐἻ  ἱὌ Ἳὁ  ὅὖὠὐἻ  ὅὉ ὍὠὑὉὕἻ ἯὠὈ .  

7.5. ὂὈὖὐὖ ἵ ὅὖὠὐ Ὀ  ἱὌ Ἳὁ ὅὖὠὐ ὂὖ ὂὖ ἳ ὑὕ Ἳ 

 ἱ  ὂὈὖ ὝἻ ἳ ὑὕ Ἳ ὅ ὀ ἵὐ  ὅὖὠὐ Ὀ  ἱὌ Ἳὁ  ὅὖὠὐ 

ὂὖ ὂὖἻὍὖ ἻὈὕὄ ὂἻὑ Ἳ ὂὊ ὅ . ὟὈ  ἱ ὑὕ ὑὖ ὑὖὠὍὑὕἻ 

ἳ ὑὕ Ἳ ὅ ὀ ἵ  ὅὖὠὐ Ὀ  ἱὌ Ἳὁ ὅὖὠὐ ὂὖ ὂὖὉὖ Ὀὕὂὖὕὖ ὑὖὍ Ἳ ὅĖ 
ὂὈὖ ὝἻ ἵ ὅὖὠὐ ὂὖ ὂὖ ἳὑὕ  Ὁ ἽὖἻ ὅὌ ὟὈ ὝἻὕ Ὅ ὅ Ὅὄ. ἽὖὌ 

ὝἽὕ Ὄὕ ὑὖἻὍὖ ἱ ὂὠἻὉ ἵ ὅὖὠὐ ὂὖ ὂὖἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ.  

ἱ ὅὖ  ὠὈὉὕὄ ἵ  ὅὖὠὐ ὂὖ ὂὖ ἱ ὑὠὊ ἳ ὑὕ Ἳ ὅὀὑὖ ὠὌ ἵ ὟὋ 
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ὋὌὕ.   ἱ ὑὠὊ ἳ ὑὕ Ἳ ὅ ὀ ἵ  ὅὖὠὐ ὂὖ ὂὖἻ ὅ Ὃὖ ἱ  ἻὈὕἻ 

ὑὖὍ Ἳ ὅ Ὅ.  
7.5.1 ὂὈὖ ὅ ἻὠὌ ἻὐἻ  ὅὖὠὐ ὂὖ ὂὖ 

 ὂὈὖ ὅ ἻὠὌ ἻὐἻ ὝὈὕὐὖὉὖὉ ὠὋὉὖ ἱὊὕὟἽ ὂὖὊ Ἧὑ ἻὍὕ 1999-2001 

ἻὕὌἻ ὀ ὂὖ ὂὈὖ  ἵ  ὅὖὠὐ ὂὖ ὂὖ ἱὌ Ἳὁ ὅὖὠὐ ὂὖ ὂὖ ἳ ὑὕ  

Ὁ Ἵὖ ὅ ἻὠὌ ἻὐἻ Ὀὕ Ὁ ὑὖ  ὃὖὂὖὃ ὠἻὉὕ  ὟὈ ὝἻὕ Ὅ ὅ ὀ  (Rajendran 

1999). ἱ  ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ Ἧ ὅὠὀὉὖ ἯὠὈ ὂὖ ὂ. ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ 

Ἧ ἽὕὊἻὕ ὂὖ ὀ Ἧ ὅὠὀὉὖ ἯὠὈ ὂὖ ὂ. ἱ  Ἰ  Ἧ ὠὋ 

Ἧ ὠὋὉὕ  (paradigmatic approach). ἱὂὖ ὑὖὠὄἻ  ὝὅὉ Ἳ  ἯὠὑἻὍὖ 

Ἰ ὉὄὖὉ-ἳ ὅὄὖὉ ὃὀ ὠὂ Ἧ ὅὠὀὉὖ ἻὍὕἻ ὅὖὕὖ Ἳ ὅ Ἧὂ  

Ἧ ὅὠὀὉὖ ὑὖὠὄὑ ὑ Ἳ ὝὅὉ ὑ ὑ Ἳ ἰὉ ὅ ὀὄ. ὂὑὋὕὄ ἳ ὅὄὖὉ 

ὅ ὅὕ ὑὖὠὍ ὂὕ Ἧ ὝἽὕ ὂὑ  ἵ  Ἳὕ ὀ ὅ. ἽὕὖὉὄ ἳ ὅὄὖὉ 

ὅ ὅὕ ὑὖὠὍ ὂὕ ὝἽὕ Ἳ ἽὕὖὉὕὄὠὑ ἵ  Ἳὕ ὀ ὅ. ἱ ὂ ἯὍὑὖ ὂὕ 

ἱ ὑὕ  ἯὠὈ ὂ. ἱὂ  ὟὈ ἱ ὑὕ  ὟὈ ὝἻὕ Ὅ ὅὀὑὖ ὠὌ. ἱ ὅὖ 

ὂὈὖὐὖ Ἰ ὉὄὖὉ ἯὠὈ  ἳ ὅὄὖὉ ἯὠὈ  ἰὉ ὅ  ὂἻὑ Ἳ ὂὖὊ ὀ ὅ ὀὄ.  

Ἰ Ὁ  ὑ ὠἻ ὠὋ ὑὖὂὖἻ, ἳ ὅ  ὑ ὠἻ ὠὋ ὑὖὂὖἻ, ὝἽὕ Ἳ Ὀ  Ὕὂὕὀ Ἳ 

ὑ ὠἻ ὠὋ ὑὖὂὖἻ Ὁὕ  ὂὖὊ ὀ ὅ Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ ἰ ἻὕἻ 

ὅ Ὁ ὀ ὅ ὀὄ. ὝἽὕ ἻὍὖ ὑὠἻ ὅὕ ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ Ἰ  Ὀὖ ἯἻὊὕὂὖ 

ἳ ὑὕ Ἳ ὅ ὀ. 

7.5. 2. ὂὄὅὕὌ  Ὀ  ὅὖὋὕὖ ὂὈὖ ἵ ὅὖὠὐ ὂὖ ὂὖ 

 ὂὄὅὕὌ Ὀ  ὅὖὋ ὂὈὖ  ἵ  ἳ ὑὕ ἻὖὉ ἵ  ὅὖὠὐ ὂὖ ὂὖ 

(Dhanabalan, Ranjani Parthasarathi and Geetha) ἯἻὊὕὂὖἻὠὍ ὅὉ ὅ Ἳὖ Ὃ. 

ἳ ὅὄὖὉ Ὀ  ὝὂὕὀὕὖὉ ὂἻὑ ἻὠὍ ὝἻὕ ὀ ἯἻὊὕὂὖἻ ὝἽὕ ἰ ὑὖἻὍὖ 

Ἰ Ἳὖὠὁ Ἳ ἱὉ  ὂὈὖ ἵ ὅὖὠὐ ὂὖ ὂὖ ἳ ὑὕ Ἳ  ἯὂὖἻ ἻὌὠὑ 

ὂ ὠὈὉὕὄ ἱὉ ὠἻὝὈὕὐὖ ἰ  ὅὉ ὅὕ ἻὍὖ ὅὉ ὅ ὂ ἱὉ  ἳ ὅὄὖὉ 

Ὀ  ὝὂὕὀὕὖὉ ἰ ὑὖἻὍὖ ἳ ὑὕ Ἳ ὂὖ Ὗὂὠὑ ὅ Ἳὖ Ὃ.  

7.5.2.1. ὂὈὖ ὅὖὠὐὂὖ ὂ ὂὖ Ἵὖ Ἳ Ἳ 

 ἱὑ Ἳ ὅὖὠὐ ὂὖ ὂ ὂὖ ἻὖὉ Ἵὖ Ἳ ἻὍὕἻ ὅὖ ὑ ὑὄὑ ὠὋ 

ὅ Ὁ Ἳὖ Ὃὄ. 

1. Ὗὑ ὠὈ ἳ ἻὠὍ ὠἻὉὕ ὂ: ἰ ἻὖὌ ὂὖ ὂὄὖ ὝἽὕ ὌὕἻ ὑ  Ἳ   

ὂὈὖὐὖ Ὗὑ ὠὈ ἳ ἻὍὕἻ (ὅὖ Ὕὄὕ ἻὍὕἻ) ἻὍὕἻ ὑ . 

ἵ.Ἳὕ. ὊὕὈ Ἳὖ ὁὠὄ ὅ Ὃὖ ὝἽὕ Ἳὖ Ὃὕ. 
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2. Ὗὑ ὠὈ ἳ ἻὍὕ Ὗὑ ὝἽὕ ὠὌ ὝὅὉὊὕἻὟὑὕ ὑὖὠὄὉὕἻὟὑὕ 

ὑὠἻ ὅ ὂ. 

3. Ὁὖ-Ὕὃ Ὁὖ ὅὖὠὐἻὠὍ ὠἻὉὕ ὂ. 

 Ἳὖὁ - ὟἻὁ  

4. ἱ  ὝἽὕ Ἳ  ἱὠὀὉὖ ὑ  ὁ Ἵὖ ὑὖὂὖἻὠὍ ὠἻὉὕ ὂ. 

 Ἧὑ  ὅὖὋ 

7.5.2.2 ὂὈὖ ὅὖὠὐὂὖ ὂὖὉὖ Ὕὂὕ ὂὖἻ 

ὂὈὖ ὅὖὠὐ ὂὖ ὂὖὉὖ Ὕὅὕ ὑὕὄ ἯὠὈ  Ἰ  ὅὀ ὂὖ ὂὊ ὅ Ὅ.  

Ὕὂὕὀ Ἳ ὂὖ ὅὖὠὐὂὖ ὂὖ ἰὑὁ ὂὖ  ἵ Ἳ ὅ ὀ ὝἽὕ ἻὠὍ Ἰ  ὟὑὠὍ  Ἰ  

ἵ  ὅ Ἳὖ Ὃ.  ἯἻὊὕὂὖ ὅὖ ὄ Ἳὖὠὀ ὂ ὝἽὕ ὠὌ ὅὕὖὟἽὕὂὖ Ἳὖ Ὃ.  ὝἽὕ 

ἯἻὊὕὂὖὉὖ Ἳὕὁ ὅ ὀὕ Ἧ  Ἰ  ἽὕὖὉὕὄ ὝἽὕ ὌὕἻ Ἳ ὂ ὅ .  ὝἽὕ ἯἻὊὂὖὉὖ 

Ἳὕὁ ὅὀὕὑὖ ὀὕ Ἧ  ὅὖὠὐὂὖ ὂ ὂὖ Ἧ ὅ ὅ .  ὅὖὠὐ ὂὖ ὂὖ ὅὖ ὑ  

ὅ ὂὖἻὠὍ ὝἻὕ ὀ: 

¶ ὅ ὑ  ὅ  Ὃὖ ὂ 

¶ ἵ  ὀ  ὅὕὖὟἽὕὂὠὄ Ὀ  ὂὖ ὂ 

¶ ὅὕὖ ὠὊ ὅ Ὁ ἳ ὑὕ Ἳ 

ἱ ὅ ὂὖἻ  ἳὂὑ  ὅὖὤὠὐ ὂὖ ὂὖ ὅὖ ὑ ὑὄὑ ὠὋὅ ὅὉ ὅ . 

¶ ὂὊ ὅ ὀ ὝἽὕ ὠὌ ἰ  ἳ ὅὄὖὉ ἰ ὑὖ 

¶ ὅὕὖ ὠὊἻὠὍ ἳ ὑὕ  ἳ ὅὄὖὉ ἳ ὑὕ Ἳὖ 

ὅ ὑ  ὅ  Ὃὖ ὂ ἳ Ὅὗ ὝἽὉ ὅ ὀ ἰὑὁ ὂὖ ὅὖὠὐ ὂὖ ὑὂ 

Ὕὅὕ ὂὈὕὄ Ἰ  ὝἽὕ ὠὌ Ἧὠὂ  Ὃὖ Ὅ ὅ ὑ  ὂὄὖὉὕἻ ὅὖὕὖ Ἳὖ Ὃ. 

Ἳ ὅὖ Ἳ ὅ ὀ ὝἽὕ ὅὖὠὐὉὕὄ ἵ Ὃὕ  Ἧ  ὅὖ ὄ ἵ ὅὖὠὐ ὂὖ ὂ 

ὅ ὂὖ   ὅὕὖ ὠὊἻ ἳ ὑὕ Ἳ ὅ ὂὖ Ἧ ὅὅ .  ἰὑὁ ἻὍ  ὝἽὕ ἻὍὖ 

ὅ ὉὌὕἻ ὅ Ὃὖ ὂ ὅὖ ὄ Ἰ Ὕὑὕ ὝἽὕ  ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ 

(morphological analyzer) Ἧ ὅ ὅ . ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ ὅὖ Ὕὄὕ ὠὀ ὅὖὕὖ Ἳ 

Ὁ .  Ἧ  ἽὕὖὉὕὄ ὝἽὕ ἻὠὍ Ὀ  ὅ ὂὕ ὅ  ὂὖ ὀὈὖὀ ὅὍ . 

ἵ ὅὖὠὐ ἻὕὊὁὈὕἻ Ἧ  ὅὖ Ὕὄὕ ὠὀ ὅὖὕὖ Ἳ ἱὉὌὑὖ ὠὌ ἵ Ὃὕ Ἧ  

Ἧ ὝἽὕ ὠὌ ἵ  ὀ  ὅὕὖὤὟἽὕὂὠὄ Ὀ  ὂὖ ὂ ὅ ὂὖ Ἧ . ὝἽὕ ὠὌ 

Ὗὑ ἻὍὕἻ ὅὖ Ὕὄὕ ἻὍὕἻ ὅὖὕὖ ὂ ὅὖ ὄ ἯἻὊὕὂὖ ὀ Ἰ ὅὖὀ ὅ Ἧὂ  

ὝἽ ὅ Ἵὕὖὅὕ Ἳ ὅ. Ἧ ὝἽὕ ἯἻὊὕὂὖὉὖ ἱ ὠὌ ἵ Ὃὕ Ἧ ὠὈ Ἧ ὅὠὀὉὖ 

Ὕὅὕ ἻὖὋ ὅὕὖ ὠὊἻ Ὕὂὕὖ Ὕὂ Ἳ ὅ.  

 



438 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

 

7.5.2..2.1 ὝὅὉ ἻὠὍ Ἵὕὖὅὕ ὂ 
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 ὂὈὖὐὖ ὝὅὉ Ἰ  ὝἽὕ Ὄὕ.  ἱ  Ὗὑ ὠὈ ἳ ἻὠὍ  ὅ ὠὈ 

ἳ ἻὠὍ  ὅὖ ἻὠὍ ὠὋὝἽὕ (clitics) ὅὖ Ὕὄὕ ἻὠὍ ἵ Ἳ ὑ Ὄὄ. 

ὝὅὉ ὝἽὕ ὅ ὂὖἻὠὍ Ἱ ὅ  ὝἽὕ Ἳ (ἵ.Ἳὕ. Ἳ , ὈὌ) ἵ  ὅ ὅ  ὝἽὕ Ἳ 

(ἵ.Ἳὕ. Ἳ ὑὖ, Ἳὕ Ἵὖ) ἵ   ὅ Ἳ ἱὉ . Ἱ ὅ  ὝἽὕ ἻὠὍ Ὗὑ ἻὍὕἻ 

Ἰ ἻὍὕἻ ὅὖὕὖ Ἳ ἱὉὌὕ; ἰὄὕ  ὅ ὅ  ὝἽὕ ἻὠὍ Ὗὑ ἻὍὕἻ 

Ἰ ἻὍὕἻ ὅὖὕὖ Ἳ ἱὉ . Ὗὑ ὠὈ ἳ Ἳ ὝὅὉ Ὕὂὕὀ  ὑὖὠὄ 

ὅὉὄὖὠὌ  ἱὠὀὟὉ ἳ Ὅ ὝὂὕὀὕὖὉ Ὀ  Ὕὅὕ ὠὈ ἳὋ ἻὠὍ ὝὑὍὖ ὅ . 

ὂὈὖὐὖ Ὕὅ ὅὕὌὕὄ Ὗὑ ὠὈἻ ὅὖ Ὕὄὕ ἻὍὕ ἽὖὌ Ὗὑ ὠὈ 

ὅὖ Ὕὄὕ Ἳ ὀ ἱὠὁ ὂ ὅὖ ἻὍὕ ὝὈ ὅ ὂ ὝἽ Ὁ ὅ.  ἱ  

ὅ  Ὗὑ ὠὈἻ Ἳ ὂὖ ὝἻὕ Ὅ ὅ Ὅὄ; Ἧὑ Ὃὖ ὅ Ὁ ὅὖ Ὕὄὕ Ἳ ὀ 

Ἧ ὀὑὠὁ 1-ἱ  ὂὊ ὅ Ὅὄ. 

ὑ.ἵ  Ὗὑ ὠὈ ὅὖ Ὕὄὕ 

1 ἵ ὑὕ Ὗὑ ὠὈ 0 

2 ὝἽὉ ὅ Ὕὅὕ Ὗὑ ὠὈ ἷ 

3 ὝἻὕὠὀ Ὗὑ ὠὈ  

4 ὅὉ  Ὗὑ ὠὈ ἳ ἻὕἻ 

5 Ἳ ὑὖ Ὗὑ ὠὈ ἰ  

6 ἳὀὄὖἻ Ἵὖ Ὗὑ ὠὈ ἰ  

7 ἱὀ Ὗὑ ὠὈ ἱ  

8 ὃὗ Ἳ Ὗὑ ὠὈ ἱ , ἱὀὈὖ  

9 ἻὖὐὠὈ Ὗὑ ὠὈ Ἧ  

ὅὖὠὐὂὖ ὂ ὝἽὉ ὅὕ Ὗὑ ὠὈ ἳ  Ἵὕὖὅὕ ὂ, ὅὖ  Ἵὕὖὅὕ ὂ, ὝὅὉὊὠὀ 

Ἵὕὖὅὕὂ  ἵ  ὟὈ  ὅ Ἳ ὅ.  ἱ , ἰ , ἱὀ , ἳὀ , ἰἻ, Ἳ , ἳ , Ἱ , 

ἱ , ἳὠὀὉ, Ἧ  Ὗὅὕ Ὃ Ὗὑ ὅ ὀ Ὗὑ ὠὈ ἳ Ἳ ἳ ὅὄὖὉ ὅ ὅὕ ὑὖὉὕ 

ὅὖὕὖ Ὕὂ Ἳ ὅ Ἳὖ Ὃὄ.  ἱ Ἳ ὀ ὂὖ ὅὖ ὄ ἱ ὂὖ Ἰ  ὝἽ ὅ ὠὉ 

ὂὗ Ὀὕὄὖ Ἳ Ἰ  Ἵὕὖὅὕ ὃὀ ὂ Ὕὅ. ὅὖ ὑ ὑὄ ὝὅὉ ἻὍὖ Ὗὑ ὠὈ ἳ ἻὍὖ 

ὑὖὠὍ  ἽὖὌ ὅὖὠὐἻὍὕ. 

 ἵ.Ἳὕ.  

ὈὊ ὂὖ ἵ ὅὂ  ὅὂὖὌὕἻ ὈὊ ὂ ἵὄ ὑ ὂ  
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 Ἧὑὄὖὀ ἵ ὅὂ  ὅὂὖὌὕἻ ἯὑὟὄὀ  ἵὄ ὑ ὂ  

 Ἧὑ ἻὕἻ ἵ ὅὂ  ὅὂὖὌὕἻ Ἧὑ Ἳ ἵὄ ὑ ὂ  

 ὈὊ Ἳ ἵ ὅὂ  ὅὂὖὌὕἻ ὈὊ Ἳὕ ἵὄ ὑ ὂ  

 ὈὊ ὂὖ  ἵ ὅὂ  ὅὂὖὌὕἻ ὈὊ ὂὖὌ ἵὄ ὑ ὂ  

 ὈὊ  ἵ ὅὂ  ὅὂὖὌὕἻ ὈὊ ὂ  ἵὄ ὑ ὂ   

ὈὊ ὂὖὌ ἵ Ὃ ὝἽὕ ὠὌ ἵ ὅὖὠὐ Ἵὕὖὅὕ Ἳ ἵ ὝἻὕ Ὅ. ἱ ὝἽὕ 

ὅ ὅὕ ἻὕἻ ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ Ἧ ὅ ὅ .  ὝἽὕ  ὅὖ Ὕὄὕ 

ἱὌ  ἵ  ἱ ὅὂ ἻὕὊὁὈὕἻ ἳ ὅὄὖὉ ὅ ὅὕ ὑὖὉὕ ἱ ὝἽὕ ὠὌ ὅὖὕὖ Ἳ 

ἱὉὌὑὖ ὠὌ. ἵ ὀ Ἵὕὖὅὕ  ὅὖὠὐὂὖ ὂ Ἳ ὀ  ἱ ὂὖ ὅὖ Ὕὄὕ ὠὀ 

(ἱὌ  ἵ ὅὠὂ) ἱ  ἵὄ  ὂὖ ὂὖ ὝἽὕ ὠὌ ὅὖὕὖ ὅὂ ἻὕἻ ἳ ὅὄὖὉ 

ὅ ὅὕ ὑὖ Ἧ .  ἱ ὂὖὉὖ Ἧ  Ὗὑ ὝἽὕ ὠὌ ὅὖὝὄὕ ὠὀ ὅὕὖ ὠὊ 

ἳ ὑὕ Ἳ Ἳ ὀ ὂὖ Ἧ . 

7.5.2.2.2 ὑὖὠὄ ὝἽὕ ἻὠὍ Ἵὕὖὅὕ ὂ 

 ἻὕὌ Ἰ ἻὠὍ ἶ Ἳὑ Ὄ ὝἽὕ ὑὖὠὄὉὕ. ὑὖὠὄ ὝἽὕ ὑὖὠὄὉὠὀὉὕ 

Ἧ Ὄ  ὑὖὤὠὄὝὉ Ἵ ὝὂὕὀὊὕ ἯὠὀὝἽ Ὁ ὅὀὌὕ; ὑὖὤὠὄ ἱὀ -ἵ -ὅὕ 

Ἰ ἻὍὕ ὂὖὕὖ ὋὌὕ Ὀ  ὝὅὉὝὊ ἽὈὕἻὟὑὕ ὑὖὠὄ ἵ ἽὈὕἻὟὑὕ Ὀὕ Ὃ ὅὀὌὕ.  

ὑὖὠὄἻ ἱ  Ὀ ἻὍὕἻ ὅ Ἳ ὅ: Ἰ   ὑ ὑ ; Ὀ ὝὋὕ  ἵ Ἵὑ ὑ. 

ὑ ὑ 

 ὑὖὠὄὉὖ ὑ ὑ ὂὄὖὃὖὠὌ ὑ ὑὕἻὟὑὕ ὃὖὠὌ ὑ ὑὕἻὟὑὕ 

ἱ ἻὌὕ.  ὂὄὖὃὖὠὌ  ὑ ὑ Ἳ ἯὠὈ  ὑ ἻὍὖ ὅ   Ὀ ἻὍὕἻ 

ὅ Ἳ ὅ. 

1. ὅὖ Ὕὄὕ Ἳ ἵ Ἳὕὂ ὑὖὠὄἻ. ἵ.Ἳὕ. Ἵὕὖ, ὂὄὖ. 

2. ἱὀ -ἵ -ὅὕ Ἰ  ἶ Ἳὕὂ ἻὕὌὈὖ Ὄὕ ὑὖὠὄἻ. ἵ.Ἳὕ. ἱ ὠὌ, ἳ  

3. ἱὀ -ἵ -ὅὕ Ἰ ἻὍὕ ὂὖὕὖ Ὀ Ὀ ὅὖὋ Ἰ ἻὠὍ  ἶ  

ὑὖὠὄἻ. ἵ.Ἳὕ. Ἵὕ ὅὖ 

ὑὖὠὄὉ Ἳ ἯὠὑἻ  ἶ  ἻὕὌ Ἰ Ἳ Ἧ ὅὠὀὉὉὖ ὑὠἻ ὅ ὂ ὅὀὟὑ .  

ὂὄὖὃὖὠὌ ὑὖὠὄἻ 

ἻὕὌ Ἰ ἻὠὍ  ἱὀ -ἵ -ὅὕ Ἰ ἻὠὍ   ἶ  ὑὖὠὄἻ ὂὄὖὃὖὠὌ 

ὑὖὠὄἻ ἵὄ Ἧὠὐ Ἳ Ὕὅ. ἱὂὖ Ὗὑ ἻὠὍ Ὕὂὕὀ  ἻὕὌ Ἰ Ἳ  Ἧὂὠὄ  

Ὕὂὕὀ  ἱὀ -ἵ -ὅὕ Ἰ Ἳ  ὟἽ Ἳ ὅ. Ὀὄὖὂ ἵ ὑὕ Ἳ  ὈὄὖὂὊ Ὄὕὂ 

ἵ ὑὕ Ἳ  ἻὕὌ Ἰ Ἳ ἵ Ὕὅὕ  Ἰ ὋὕἻ ἱ ὂὖ ὠὌ. ὟὈ  ὈὄὖὂὊ Ὄὕὂ 
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Ἰ ὠὈ ἵ ὑὕ  ὈὄὖὂὊ Ὄὕὂ ὅ ὠὈ ἵ ὑὕ  ἵ Ὕὅὕ  ἻὕὌ Ἰ Ἳ 

Ἰ ὋὕἻ ἱ ὅὂὖ ὠὌ. ἱὀ -ἵ -ὅὕ Ἰ Ἳ ἵ ὑὕ ὀ ἳὀ ὅὕ ὝἻὕ .  

ἻὕὌ Ἰ  ὅὂὖὌὕἻ ἵὂὖ ὈὠὋ Ἰ ὀὕὄ ἰ  ἵ ὅὠὂ  ὑὖὠὄὟὑ ὀ ὟὃὊ ὉὕἻ 

ὟἽ  ἵὂὖ ὈὠὋ ὑὖὠὄὑ ὠὑ ὝὅὋὑὖὉ .   

 ἵ.Ἳὕ. 

 ὝἽ -Ἳὖ-ἰ  (ὃὖἻ ἻὕὌ) 

 ὝἽ - -ἰ  (ἱὋ ὂἻὕὌ) 

 ὝἽ - .ἰ  (ἵὂὖ ἻὕὌ)  

 ὝἽ -ἰ -  (ἵὂὖ ὈὠὋ ὑ ὑ ) 

ὃὖὠὌ  ὑὖὠὄἻ 

 ὃὖὠὌ ὑὖὠὄ ὑὖὠὄὉ, ὑὖὠὄὉὕ ὑὠἻ, ὑὖὠὄ ὅὕ, ὑὖὠὄὟὃὕ, ἻὕὌ, 

ἱὀ -ἵ -ὅὕ Ὀ  ὠὋ ὝἽὕ ἱὑ ὠὋ ὝἻὕ .   ἱὑ Ὃὖ ὑὖὠὄὉ ὠὉ 

Ὕὂὕὀ  Ἰ Ἳ ὑὖ ὅὕ.  ὃὖὠὌ ὑὖὠὄἻ Ἰ ὟὋὕ Ἧὂ  ὟὈὟὌὕ 

ὠὁὑὖὠὄἻὠὍ ὝἻὕ . Ὕὅὕ ὑὕἻ Ἰ ὑὠἻ ὠὁὑὖὄὠὄ ἯὟὂὟὅὕ Ὃ 

ὠὁὑὖὠὄὠὉ ὝὂὕὀὊὕ.   

ὑὖὠὄὉὖ ἵ Ἵ ὑ ὑ Ἳ 

 ὑὖὠὄ ἵ Ἵ ὑ ὑ ἻὠὍ ὝὅὉὝὊ Ἵ ὑ ὑ , ὑὖὠὄὝὉ Ἵ ὑ ὑ  ἵ  

ὑὠἻ ὅ ὂὌὕ.  ὝὅὉὝὊ Ἵ ὑ ὠὑ  ἻὕὌ Ἰ ὀ  Ἧ ἵ Ὃ Ἰ ὠὀ ὟἽ  ὝὅὋὌὕ.  

 ἵ.Ἳὕ.  

 ὅ - -Ἧ > ὅ ὂ 

 ὅὂὖ- Ἳὖ -Ἧ > ὅ Ἳὖ Ὃ 

 ὅ -ἳ  > ὅ  

ὑὖὠὄ ὀ Ἧ Ἧ Ὄ   Ἧ Ὄ  ἰ  ἵ Ὃ Ἰ ὠὀ ὟὃὊ ὉὕἻ ὟἽ  ὑὖὠὄὝὉ Ἵ 

ὑ ὠὑ  ὝὅὋὌὕ. 

 ἵ.Ἳὕ. 

 Ὗὅὕ-Ἳ > ὟὅὕἻ (ὝἽ Ὁ ὑὖὠὄὝὉ Ἵ)  

 ὅ - Ἳ > ὅ Ἳ (ὝἽ Ὁ ὑὖὠὄἵ Ἵ) 

 ὅὕ-  > ὅὕ  (ὝἽ  ὑὖὠὄὝὉ Ἵ) 

 ὝἽ - -ἰ  > ὝἽ ὂὕ (ὃὖὅ ὂὠὄ ὑὖὠὄὝὉ Ἵ) 

 ὅ - -ἰ  > ὅ ὂὕ (ὃὖὅ ὂὠὄ ὑὖὠὄὝὉ Ἵ) 
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ὑὖὠὄ Ἵὕὖὅὕ ἱὀ -ἵ -ὅὕ Ἵὕὖὅὕ, ἻὕὌ Ἰ  Ἵὕὖὅὕ ἵὄ ὟὈ  

ὑὠἻὅ ὂ ὅ. ὑὖὠὄὉὖ Ὗὑ ὅ ὀ Ἰ Ἳ ἳ ὅὄὖὉ ἰ ὑὖὉὕ 

ὅὖὕὖ Ὕὂ Ἳ ὅ.  ἻὕὌ Ἰ Ἳ Ἳὖ, Ἳὖ , ἰὄὖ , , , , ,  ἵ ὅὄὑ ὠὋ 

ἳ ὅ .  ἱὠὑ ὑὖὠὄἻὠὍ ὃὖἻἻὕὌ Ἧ Ὄ  ἱὋ ὂἻὕὌ Ἧ Ὄ  ἵὂὖ ἻὕὌ ἵ  

ἯὠὀὉὕὍ ὅ .  ἱὀ -ἵ -ὅὕ Ἰ Ἳ Ἧ , ἰ , Ἧ , ἰ , Ἧ , ἰ , , Ἧ, ὠὑ, 

Ἳ  ἵ ὅὄὑ ὠὋ ἳ ὅ .  ὑὖὠὄὉὖ Ἰ ἻὍὖ ὝἽὕ ὅὖὠὐὉὕἻ ἵ ὂ ὅ ὀὕ 

ὅὖὠὐ ὂὖ ὂ ὅ Ἵὕ ὂὖὉὈὕὄ ὅὕὖ ὠὊἻ ἳ ὑὕ Ἳ ὅ. 

 ἵ.Ἳὕ.  

 ὝἽ ἻὖὋὕ Ἳ ἵ ὅὂ  ὅὂὖὌὕἻ ὝἽ ἻὖὋ Ἳ ἵὄ ὑ ὂ  

 ὝἽ ὂ ἵ ὅὂ  ὅὂὖὌὕἻ ὝἽ ὂὂ ἵὄ ὑ ὂ  

 ὝἽ ὑὕ ἵ ὅὂ  ὅὂὖὌὕἻ ὝἽ ὑ ἵὄ ὑ ὂ  

Ὗὂὕ Ἳὖ Ὃ ἵ Ὃ ὝἽὕ ὠὌ Ἳ ὂὖ ὝἻὕ Ὅ .  ἱ ὝἽὕ ὅ ὂὕὉ ὅ ὑὂ ἻὕἻ 

ἳ ὅὄὖὉ ὅ ὅὕ ὑὖὉὖὀ Ἧ ὅ ὅ Ἳὖ Ὃ. ἵ ὀ Ἵὕὖὅὕ, ὂὖ ὂ 

ἵ Ὃ Ἳ ὀ Ἳ Ὗὂὕ Ἳὖ Ὃ ἵ Ὃ ὝἽὕ  ἱ ὂὖ Ἰ ὀὕὄ Ἧ  ἵ ὅὠὂ ἰ  ἵὄ 

ὂὖ Ἳὖ Ὃ. ὅ ὅὕ ὑὖ Ὗὑ  ὝἽὕ ὠὌ ὅὖ Ὕὄὕ ἻὠὍ ὅὕὖ ὠὊ 

ἳ ὑὕἻ Ἳ ὀ ὂὖ Ἧ Ἳὖ Ὃ. ἳ ὅὄὖὉ ὅ ὅὕ ὑὖὉὕ Ἧ ὅ ὅ ὀ Ὗὑ  

ὝἽὕ ὠὌ ὅὖ Ὕὄὕ ἻὠὍ ὅὕὖ ὠὊ ἳ ὑ Ἳ Ἳ ὀ ὅὕὖ ὠὊ 

ἳ ὑὕ Ἳ ὂὖ ἻὕἻ ἳ ὅὄὖὉ ἳ ὑὕ ἻὖὉὖὀ Ἧ Ἳὖ Ὃ. 

7.5.2.2.3  ὅὖ ἻὠὍ Ἵὕὖὅὕ ὂ 

 Ὗὑ ὠὈ ἳ ὅὖ ὝἽὉ ὅὕὠὀ  ὝἽ  ὝἽὕ ὅὖ  ἵὄ Ἧὠὐ Ἳ ὅ. 

Ὕὅὕ ὑὕἻ ὅὖ  Ὗὑ ὠὈ ὅὖ Ὕὄὕ  ὅὖ ὄ ὑ . ἽὖὌ ἱὀ ἻὍὖ Ὗὑ ὠὈ 

ὅὖ Ὕὄὕ ὑὖ ὅὕἻ ὑ . ὅὖ Ἳ Ἧὑ Ὃὖ ὑ  Ὗὑ ὠὈ ἳ ἻὍὖ 

Ἧ ὅὠὀὉὖ ἷ  ὑ ἻὍὕἻ ὑὠἻὅ ὂὅ Ἳὖ Ὃὄ. 

 ὝἽὉ ὅ Ὕὅὕ Ὗὑ ὠὈὉὖ ὅὖ ὄ ὑ  ὅὖ Ὕὄὕ Ἳ: 

ὑὖὀ, ὟὅὕὌ, ὝἻὕ , ὅ Ὃὖ, Ὃὖ , Ὃὖ, ὑὖ , ὂὑὖὊ, ὄὖ , Ὗὑ , Ἰ , 

Ὕὅὕ , Ὕὅὕ ὂὑὠὊ,  

ἳὠὀὠὈ Ὗὑ ὠὈὉὖ ὅὖ ὄ ὑ  ὅὖ Ὕὄὕ Ἳ: 

Ὀὗ, ὟὈ , ὑὐὖὉὕἻ, ὌὈὕἻ, ὑὕὉὖὌὕἻ, Ἳὗ,  

ἱὀ Ὗὑ ὠὈὉὖ ὅὖ ὄ ὑ  ὅὖ Ὕὄὕ Ἳ: 

ἱ , ἳ Ὅ 
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ὝἻὕὠὀ Ὗὑ ὠὈὉὖ ὅὖ ὄ ὑ  ὅὖ Ὕὄὕ Ἳ: 

ἰἻ, ἵ , , ὅὖ, ἳὕὖὉ, ἳὠὀὉ, Ὀ ὂὖὉὖ, ἵὂὖὕὖ, Ἧ Ἳὖ, ὅὂὖ, ὂ ὂ, 

ὈὕὋὕἻ, ὟὃὊὕἻ,  

ἳ Ὅὗ  ὝἽὕ Ἰ  ὅὖ Ὕὄὕ ὀὕἻ ἱ ὂὕ Ἧ  ἽὕὖὉὕ ὂὑὋὕ ἵ  Ἵὕὖὅὕ .  ὝἽὕ 

ὂὑ  ἵ Ὃὕ ὟὃὊὕ Ἳ ὅ Ὀ  ὅὕὖ ὠὊἻ/ἰὟὌὕἽὠὄἻ ἳ ὑὕ Ἳ ὅ.  

7.5.2.2.4. Ἰ Ὗὅὕ ἳ Ἵὕὖ Ἳ ὅ  ἵ Ἳ 

 Ἰ Ὗὅὕ ἳ Ἵὕὖ Ἳ ὅ ἵ  ὝἽὕ  ἵ ὠὋὉὖ ὂὑὠὋ 

ὑὖὠὍὑὖ Ἳ .  ἵ Ἳὕ ὀὕἻ ὂὕὍ ἵ Ὃ ὝἽὕὠὌ ἵ ὝἻὕ .  Ὅ ἵ Ὃ 

ἵ  Ὄ ἵὄ  ὂὑὋὕἻ (ὂὕὌ) ἵ ὂ ὅὀὌὕ. ὂὈὖὐὖ  ἵ Ἳ  Ἧὑ ὠὋ 

ὟὅὕὌὟὑ ἳ Ἵὕὖ Ἳ ὅ ἵ Ἳ ἳ Ὅὄ. ὂὑὋὕὄ ὝἽὕ   Ἵὕ ὂὖὉὈὕὄ 

Ἰ Ὗὅὕ ἳ Ἵὕὖ Ἳ ὅ ἵὐ ἻὠὍ ὅὕὖὟἽὕὂὖ ἯἻὊὕὂὖὉὖ ἳ Ὅ ὅὕὖ ὠὊἻ   

ὅὉ ὅ Ὗὑὕ  Ἳὕ ὀ ὅ.  ὂὈὖὐὖ Ἰ Ὗὅὕ ἳ Ἵὕὖ Ἳ ὅ Ἳὖ Ὃ Ἵὕ ὂὖὉὈὕὄ 

ἵ Ἳ ὅὖ ὑ ὑὄὑὕ. 

 Ὄ, Ὅ, ὐ 

 Ὂ, Ὃ 

 ὁ , ὃ, ὄ 

7.5.2.2.5 Ἧ ὠὈ ὑὖὠἽ ὅὖὠὐἻ 

ὂ ὀ  ὝἽ  Ὗὅὕ ὅὉ ὅ Ὗὑὕ ἽὕὖὉὕὄ Ἰ Ὃὖ  ὅὂὖὌὕἻ ὂὑὋὕὄ 

Ἰ ὠὋ ὂ ὀ  ὝἽ ὉὌὕ. ἵὄὟὑ ὂὑὋὕἻ ὂ ὀ  ὝἽ Ὁ ὅ ὀ ἵ ὂὖ Ἧ ὑ  

ὑὖὠἽἻὠὍ Ἳ ὂὖ ὝἻὕ ὑ ἻὖὉὈὕὄ ὅ ἻὍὖ ὝἽ Ἳὖ Ὃ. ὂὑὋὕἻ ὂ ὀ  

ὝἽ Ὁ ὅ ὀ ἵ  ἶὂὕὑ Ἧ ὠὈ ὑὖὠἽ ὀ Ὕὅὕ ὂὖὄὕ  ὂὑὋὕὄ ἵ  

ὅὂὖὌὕἻ ἽὕὖὉὕὄὠὂ ἱὀ ὝὅὉ Ἳ. Ἧὂ ὅὖ ὄ ὂὖ ὂ ὅ ὀ ὝἽὕ ὠὌ Ἵὕ ὂὖὉὈὕὄ 

ὅὕὖ ὠὊἻὠὍ ἳ ὑὕ Ἳ ἯἻὊὕὂὖὉὖ Ἧ Ὄ  Ὗὑ ὠὈ ὑὖὂὖἻὍὕ Ἵὕὖὅὕ Ἳ. Ἧ ὠὈ 

ὑὖὠἽ ὂὖ ὂ Ἳ ὂὈὖ 99 ἵ Ὃ ὅ ὅ ὀ ὑὖὠἽ ὅὌὠἻ Ἧ ὅὠὀὉὖ ἯὠὈ . 

ἵ Ἳὕ ὀὕἻ Ἧὑ ὠὀὉ ἵ Ὃ ὝἽὕ Ἧὑ ὀἵὉ Ἧ Ὄ  Ἧὑ ὟὀὕὉ ἵ  

ὂὑὋὕἻ ὂ ὀ  ὝἽ Ὁ ὅὀ . ἱὠὑἻ  ὠὀ ἵ Ὃ ἵ ὂὖ Ἵὕ ὂὖὉὈὕὄ Ἧ ὠὈ 

ὑὖὠἽ ὂὑ ἻὍὕ. ἵ Ὄὕ Ἵὕ ὂὖὉὈὕὄ Ἧ ὠὈ ὑὖὠἽἻ ἱὀ ὝὅὉ Ἳ ὅ 

ἯἻὊὕὂὖὉὖ Ἵὕὖὅὕ Ἳ ὅ ὂὑ  ὂὖ ὂ ὝἽὉ ὅ Ἳὖ Ὃ. 

ἵ.Ἳὕ. Ἧ -ἰ , ἶ, ἵ, ἯἸ  

        Ἳ  -Ὅ, Ὃ, ὅ, Ὄ Ἴ  

        ἵ  Ἧ, ἰ , ἶ, ἳ, ἯἸ , Ἱ 

      ὅ Ὃ, ὃ, Ἳ, Ὀ, Ὄ, Ὂ 
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Ὗὑ ὝἽὕ  ἳ Ὅ ὂὑ ἻὍὖ ὂὖ ὂ Ὃὕ Ὕὂὕὀ Ὅ Ἰ Ἳ ὀ 

ὂὖ ὂ ὅ ὀὠὑἻ ὅὕὖ ὠὊ ἳ ὑ Ἳ ὃὖὠὌ Ἧ ὅ ὅ .   

7.5.2.2.6 ἵ  ὃὖὠὌὃὖ ὑὖὂὖἻ 

 Ἰ  ὂὈὖ ὝἽὕ 12 ἳὉὖ ἻὍὖ Ἰ ὋὕὟὌὕ 10 ἳὉὖ ὝὈ ἻὍὖ (Ἳ, Ἵ, ὂ, ὃ, ὅ, Ὀ, Ὁ, ὑ, 

Ὁ, Ἷ) Ἰ ὋὕὟὌὕ Ὕὂὕὀ Ἳ ὅὀὟὑ.  ἱ Ὗὅὕ ὂὈὖ ὝἽὕ 12 ἳὉὖ ἻὍὖ 

Ἰ ὋὕὟὌὕ 9 ὝὈ ἻὍὖ ( , , , , , , , , ) Ἰ ὋὕὟὌὕ ἱ ὂὖ ὋὟὑ . ὝἽὕ 

ἱ ὂ Ὀ ὂὖ  Ὕὂὕὀ Ἳὕὑὖ ὀὕ, ὅὖὠὐὂὖ ὂὖ Ἵὕ ὂὖὉὈὕὄ ὂὖ ὂ ἻὠὍ 

ὝἽ ; ἯἻὊὕὂὖὉὖ Ἧ ὠὈὉὖ Ὅ Ὕὅὕ ὂὈὕὄ Ὗὑ ὝἽὕ ἻὠὍ Ὕὅ . ἱ  

Ὗὅὕ Ἰ  ὝἽὕ ὄ  Ὃὖὄ ἵ ἻὍὕ ἱ ὂὖ Ὃὕὑὖ ὀὕ Ὗὑ ὠὈ ὑὖὂὖἻὠὍ 

ὅὉ ὅ ὂὖ ὅὖὠὐὂὖ ὂὖ Ἧὠὂ ὂὖ .     

7.5.2.2.7ἯἻὊὕὂὖὠὉ ὅὕ ὂ 

Ὀ ὝὋὕ ἻὖὉὈὕὄ ὑὖἽὉ ἯἻὊὕὂὖὉὖ ὑ ὑ ,  ὂὖὕὖ Ὀ  ἰ Ἳ ὂὖ Ἵὖ Ἳ, 

ἯἻὊὕὂὖ ὟἻὕ Ἰ ἻὠὈ , ἯἻὊὕὂὖ ὅὖὕὖ, ὝἽὕ Ὕὅ  ἳὅὕὉ/Ὕὂὕὐὖ ὅ Ὀ  

ὅὖὋὑ ὀ Ὕὂὕὀ ὠὀὉ Ἳὁὖὄὖ ἯἻὊὕὂὖ.Ĉἱ  ὅὉ ὅ ὂ ὅ ὂὈὖ ἯἻὊὕὂὖ 

ὝὅὉ, ὑὖὠὄ, ὝὅὉὊὠὀ, ὑὖὠὄὉὠὀ, ὠὋ ὝἽὕ Ἳ ἵ Ὃ ἵ Ὄὕ Ὗὑ ὝἽὕ ἻὠὍ 

ὝἻὕ . Ὗὑ ὝἽὕ ἶὂὕὑ ὅὖὠὐ ἱ ὂὕ ὝἽὕ  ὂὖ ὂ ὝἽ Ὁ ὅ 

Ὀ  Ἧ ὠὈ ὅ  Ὕὅὕ ὂὈὕὄ ἯἻὊὕὂὖ ὝἽὕ Ἳ ὟἽἻὕὖ Ἳ ὅ.  ἱ ὂ ἳ ὑὕ Ἳ 

ὅὕὖ ὠὊ ἳ ὑὕ Ἳ ὃὖὠὌ (suggestion generation phase) Ἧ ὅ ὅ .    

7.5.2.2.8 ὅὕὖ ὠὊ ἳ ὑὕ Ἳ 

ὅὖὠὐὂὖ ὂὖ ἵ Ὄὕ Ἵὕ ὂὖὉὈὕὄ ὅὕὖ ὠὊἻὠὍ ἳ ὑὕ Ἳ ἳ ὅὄὖὉ 

ἳ ὑὕ ἻὖὠὉ ὅὉ ὅ .  ὂὈὖ  ὂὖ ὀὑὠὊ ὝἽ Ὁ ὅ ὀ  ἳ ὅὄὖὉ ἳ ὑὕ Ἳὖ 

ὝὅὉ Ἳ, ὑὖὠὄἻ, ὅὖ Ἳ, ὝὅὉὊὠὀἻ, ὑὖὠὄὉὠὀἻ Ὀ  ὅὖὋ ὝὂὕὀὕὖὉ 

ὑὠἻ ὅὕ ἻὠὍ ὂὄὖ ὂὄὖὉὕἻ ὠἻὉὕ ὑ ἯὑἽὖὉὕὈὕ; ἶὝὄ Ὃὕ ἱ ὂ Ἰ Ὕὑὕ 

ὝὂὕὀὕὖὉ ὑὠἻ ὅὕ  ἳ ὅὄὖὉ ἻὍὖ ὟἽ ὠἻ Ὗὑ ὅ ὀ ὂἻὑ ὑὠἻ 

Ἧ ὅὠὀὉὖὌὕὄ.    

Ὗὑ ἻὍὖ  ὝὅὉ  ὂὖὤὕὖ ἰ Ἳ ἻὠὍ ἳ ὑὕ  Ὗὅὕ ὅ ὠὈ Ἰ  

ὑ ὠὑ ὂὗ Ὀὕὄὖ ὝὈὕὐὖὉὖὉ ὑὖὂὖἻ Ἳ ὂὖ ὝἻὕ Ὅ ὅὀὟὑ . ὝὅὉ Ἳ  

Ὗὑ ὠὈ ἳ ἻὠὍ ἱὁ ὅ  ἳ ὅὄὖὉ ἳ ὑὕ ἻὖὉὖ ἻὖὉὈὕὄ ὟὑὠὌὉὕ.  

ὟὈ  ὝὅὉ Ἳ Ὗὑ ὠὈ ἳ ἻὠὍ ὂὖὕὖὅ ὉὕἻ ὂὕ ἶ Ἳ ἱὉ  ἵ ὅὠὂ  

Ἳ ὂὖ ὝἻὕ ὍὟὑ . Ἰ ὃὖὊὑ Ἰ Ἳ ἽὖὌ Ὗὃ ἻὍὖ ὂὖὕὖὅ Ἵὕ Ἰ Ἳ ὀὟὄὕ 

(oblique suffix)  ὅ ὠὈ Ἰ Ἳ ὀὟὄὕ ἱὠὁ  ὑ . ὝὅὉ Ὗὑ Ἳ ὀ ὄ  

ὝἽὕ ὄ Ἰ ἻὍὖ ὟἽ ὠἻὉὖ Ὗὅὕ ὁ Ἵὖ ὑὖὂὖἻ Ἳ ὂὖ ὝἻὕ Ὅ ὅὀὟὑ .    
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ὂὈὖ ὑὖὠὄὉὖ ἳ ὅὄὖὉ ἯὠὈ  ἱὀ , ὅὕ, ἵ  Ὗὅὕ Ὃὑ ὠὋ 

ἳ ὅὅ ὂ ὝἽ  Ἰ ἻὠὍ ὠἻὉὕ ὑὂὕ ὑὖὠὄὉὕ ὑὠἻ, ὑὖὠὄὟὃὕ, 

ἻὕὊὁὑὕ Ἳ, ὑὖὠὄὅὕ  Ὗὅὕ Ὃὑ ὠὋ Ἳὕ   ὠὁὑὖὠὄἻ ὀ 

ἱὠὁὑὂὕ  ἯὂὖἻ ἯὍὑὖ ἻὌὠὑὃὖὠὌ Ἧὠὀ Ὅ. ὑὖὠὄὠὉ ἳ ὅὄὖὉ 

Ἧ ὅὠὀὉὖ ἳ ὑὕ  Ὗὅὕ Ὕὂὕὖ Ὕὂ Ἳ ὅ ὀ ἵ ὑὕὉὖ ὅὕ, ἵ , ἱὀ  

ἵ ὅὄὑ Ὃὖ ἶ ὅ Ὕὅὕ ὂὈὕὄ ἳὀ ὅὕ  ὑὖ ὂὖὠὉ (ὑὖὠὄ  ὑὖ ὂὖὠὉ) 

Ὕὂὕὖ Ὕὂ Ἳ Ὗὑ Ὁ    ὟὂὠὑὉὕ.Ĉ 
ὅὖὠὐ ὂὖ ὂὖὉὖ ὝἽὉ ὂὖὋ ὑ ὃὖὠὌ ὅὕὖ ὠὊὉὕἻ ὂὊ ὅ ἽὕὖὉὕὄ ὅὕὖ ὠὊ 

Ἧ ὅὠὀὉὖ ἯὠὈ . ἱ Ὗὃ ἻὍὖ ὅὉ ὅ ὅὑ ὑ ὃὖὠὌ ὅὕὖ ὠὊὠὉ ἳ ὂὖ 

ὝἽ ὑ ἯὑἽὖὉ; ὅὖ ὄ Ἧ ὂ ὂὑ  ὟὄὋὌὕ.  ἱ ὠὌὝὉὄὖ 

ὅὉ ὅ ὅὑ ὅὕὖ ὠὊἻὍὖ ὅ ὉὠὌ ὅὕ  Ἰ ὠὋ Ὗὂ Ὕὂ ἻὟὑ. 

ἵ Ὄὕ ὅὕὖ ὠὊἻ ἯἻὊὕὂὖὉὖ Ὅ ὝἽὕ Ἳ ὀ Ἰ ὅὖὀ ὅὀὟὑ. ἯἻὊὕὂὖὉὖ Ὅ 

ὅὕὖ ὠὊἻ ὅὉ ὅ ὅὑ  Ἳὕ ὀ ὅ.   

7.5.2.3 ὠὊ 

ὂὈὖ Ἳὕὄ ὅὖὠὐὂὖὂὖ ὂ ὀ  ὝἽ  Ὗὅὕ ἶ ὅ  Ὕὅ ὅὕὌὕὄ ὂὑ ἻὠὍ 

ἯὠὀὉὕὍ Ἳὕὁ ὅὉὄὕὍὖ ἳὂ Ἳὖ Ὃ. ἱ ὂ ὅὖὠὐ ὂὖ ὂὖὉὖ ὃὠὀ ὠὋ 

ὝἽ Ὁ ὅ ὀ ὝἽὉ ὅὕ Ἳ ὝὅὉ ἻὍὖ Ὗὑ ὠὈ ἳ ἻὠὍ  ὅὖ Ὕὄὕ ἻὠὍ 

ὅὖὠὐ ὂὖ ὂ, ὝὅὉ Ἳ  ὝὅὉὊὠὀἻὠὍ ὂὖ ὂ , ὑὖὠὄἻὍὖ ὑὖὠὄ  

ὑὖ ὂὖἻὠὍ ὅὖὠὐὂὖ ὂ, ὑὖὠὄὉὠὀ ὂὖ ὂ Ὀ  Ἧ ὠὈ ὑὖὠἽ ὅὖὠὐ ὂὖ ὂ 

ἵ ὅὄὑὕ . ὂὈὖ ὅὖὠὐὂὖ ὂὖὉὖ ὅὉ ὅὕ ὝἽὕ ἰ ὑὖἻ, Ὗὂὀ ἱὉ ὂὖὊ Ἳ, 

ὂἻὑ ἱ  Ὀ  ὂἻὑ ὅὖὕὖ Ὕὂ Ἰ ὠὋἻ, ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ 

Ἰ ὠὋἻ ἵ ὅὄὑὕ . 

7.5.3 ὑὖἾ Ἵ Ἳ ὊὕὈὖ ὂὈὖ ὅὖὠὐὂὖ ὂὖ ἳ ὑὕ ὂ 

   ὂὈὖ ὅὖὠὐ ὂὖ ὂὖ ἳ ὑ ὂ Ὃὖ  ὑὖἾ ὂ Ὂὕ (Vija Sundar Ram 2012) 

ὂὈ  ἰ Ἳ ὠὊὉὖ ὑὖὍ Ἳὖ Ὃὕ. ὅὖὠὐ ὂὖ ὂὖ ὅ ὑ ἻὍὖ ἳ Ὅ ὂὑὋὕὄ 

ὝἽὕ ἻὠὍ Ἳ ὅὖ Ἳ ἳὂ  Ὀ  ὂὑὋὕὄ ὝἽὕ Ἳ  ἽὕὖὉὕὄ Ὀὕ  

ὝἽὕ ἻὠὍ ὂ . ὂ  ὝἽὉ ὅὕ ὅὖὠὐ Ἳ ὅὖ ὂ (error detection)  ἵὄ ὅ ; 

ἱὊ ὀὕὑ ὝἽὉ ὅὕ ὅὖὠὐὂὖ ὂ Ἧ Ὄ  ὅὕὖ ὠὊ ἳ ὑὕ ὂ (error correction or 

suggestion generation) ἵὄ ὅ .   

7.5.3.1 ἵ ὅὖὠὐὂὖ ὂ ὅὌὟὑ Ἧ ὠὋἻ  

    ὑὖἾ ὅὖ ὑ ὑὄὑ ὠὋ ἵ ὅὖὠὐ ὂὖ ὂ ὅ Ὗὑ Ἧ ὠὋἻὍὕἻ 

ὅ Ὁ Ἳὖ Ὃὕ. 
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¶ Ἰ Ὁ  Ἧ ὅὠὀὉὖ Ἰ Ὗὅὕ ἱ  ἵ ἻὍὖ ὅὖὠὐὂὖ ὂ 

¶ ὅὖὠὐὠὉ Ἳ ὅὖ ὂ Ὀ  ἱ ὅὖὀ Ἳ ὅὖ ὂ 

¶ ἹὠἽ ἴὀἻ Ὀὕὂὖὕὖ (noise channel model) 

¶ Ἰ ὃὖὠὌ ὝὈὕὐὖἻὍὖ ἵ ὅὖὠὐ ὂὖ ὂ (ἸἮὅ ὓ, ὟἻ 1994)   

¶ ἵ ὅὖὠὐ ὂὖ ὂ Ἧ ὠὋ  ἽὕὍὊ Ἧ ὅὠὀ Ἧ ὠὋ (Window 

based approach) 

¶ ἵ ὅὖὠὐ ὂὖ ὂ ὂὖ ὃὖἻ ὂἻ Ὀὂὖ Ὕὅ 

7.5.3.2  ἱ ὂὖὉ ὝὈὕὐὖἻ  ἱ Ἳὖ Ὃ ἵ  ὅὖὠὐ ὂὖ ὂὖἻ 

ὅὖ ὑ  Ἧ ὀὑὠὁὉὖ ἱ ὂὖὉ ὝὈὕὐὖἻ  ἱ Ἳὖ Ὃ ἵ  ὅὖὠὐ 

ὂὖ ὂὖἻὠὍ ὑὖἾ ὅ Ὁ Ἳὖ Ὃὕ. 

ὝὈὕὐὖἻ ἳ ὑὕ Ἳ ὅ ὀ ἱὀ  ὅὉ ὅ ὂ ὅ ὀ Ἧ ὠὋ 

ἯἽὕ ὝὈὕὐὖ RICILTS,  ὝἻὥἻὕ ὂὖ ἯἻὊὕὂὖ Ἧ ὅὠὀ 

Ἧ ὠὋ 

ὑ ἻὕὍ ὝὈὕὐὖ ἱ ὂὖὉ ὍὖὉὖὉ 

ὃὖ ὑὄ, ὝἻὕ ὝἻὕ ὂὕ 

(ὅὖ.ὅὖ. ὝἽὥ ὕὖ) 

 

Ὕὂ  Ἳ ὄὀ 

ὝὈὕὐὖἻ 

Ὕὂ  ὌὑὍ ὠὈὉ , 

ὠὔὂὊὕὅὕ ὅ ἻὠὌ 

ἻὐἻ 

ἳ ὅὄὖὉ ἰ ὑὖ Ἧ ὅὠὀ 

Ἧ ὠὋ 

ὈὠὌὉὕὍ RICILTS, ὂὖ ὑὄ ὂ Ὂ ὑὖὂὖ Ὀ  ἯἻὊὕὂὖ Ἧ ὅὠὀ 

Ἧ ὠὋ 

ὈὊὕ ὂὖ RICILTS, ἷἷ  ὅὕ Ὗὅ ἯἻὊὕὂὖ Ὀ  ὠὅἻὖὊὕ 

Ὀ  ὠὊἻὖὊὕ Ἧ ὠὋ 

ὂὈὖ  ὂὄὅὕὌ, Ἧ ὁὕ  

ὅ ἻὠὌ ἻὐἻ, 

ἵ ὟἻὅὖἽὖ, ὝἽ ὠὄ 

ὅ ἻὠὌ ἻὐἻ 

ἳ ὅὄὖὉ ὅ ὅὕ ὑὖὠὉ 

ὅὉ ὅ ὂὖ 

ὂὊ ὝὂὕὂὖἯ ὅὠὀ + 

ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ  

ὑὖὂὖἻ 

7.5.3.3 ὅὖὠὐ Ἳ ὅὖ ὂ 

ἱὠὂ ἱ ὑὐὖἻὍὖ ὝἽ Ὁ ἱὉ  

1. ὝἽὕ ὠὌ ἯἻὊὕὂὖὉὖ Ἰ ὅὖ  ὅὕ ὂ (ἯἻὊὕὂὖ Ἧ ὠὋ) 

2. ὝἽὕ ὠὌ ἳ ὅὄὖὉ ἰ ὑὖὉὕ ἰ  ὅὖὠὐ Ἳ ὅὖ ὂ  (ὝὈὕὐὖὉὖὉ 

Ἧ ὠὋ) 
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 ἱὊ  Ἧ ὠὋἻ  ἳ Ὅὄ : 

1. ὂὊ Ὕὂὕ ὂὖ Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋ ( ὃὖὠὌ ὂὕὄὖὉ ἻὖὠὉ 

ὅὉ ὅ ὂὖ)  

2. ὝὈὕὐὖὉὖὉ Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋ (ἳ ὅὄὖὉ ἰ ὑὖὠὉ 

ὅὉ ὅ ὂὖ;    

7.5.3.3.1  ὂὊ Ὕὂὕ ὂὖ Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋ 

 ὂὊ Ὕὂὕ ὂὖ ὃὖὠὌ ὂὕὄὖὉ ἻὖὉὕ (Finite State Automata) ἳ ὅ ὂ 

ὝἽ Ὁ ὅ.  ἱ  ὑὖὠὊὑἻ Ὀὂὖ  ὝἽ .  Ἰ  Ἳ ἽὖὂὈὕὄ ἳ ὅ ὂ ὠὂ ὝἽ . 

ὝἽὕ  Ἰ Ὕὑὕ ἵ  ὃὖὠὌ ὂὕὄὖὉὖὉ ἻὖὉὖ ὃὖὠὌὈὕ Ὃ Ὃὖ ὀὕἻ 

(transition symbol) ἱ .   

ὃὖὠὌ ὂὕὄὖὉἻὖ 

  ὃὖὠὌ ὂὕὄὖὉ Ἳὖ ὅ ὑ  ὟἻὕ ὠὑὉὖ ἵὍὖὂὕὄ ὝὂὕὀὕὖὉ ἯὠὈ ἻὠὍ 

Ἧ Ὄ  Ἰ  ἯὠὈ ἻὠὍ ὕὖ ὝἻὕ ὑὂ ἻὕἻ ὅὉ ὅ ὂ ὅ Ἧ ὑ ἳὅὕὉ 

ἰ .  Ἰ  ὂὄὖὉὖ Ἳὖ ὃὖὠὌ ὅὀ  (state diagram)  ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ ὑὐὖἻὕ ὀ ὅ ὀ 

ὑὠὊὅὀ ὂὕ (directed graph) ὑὐ ἻὈὕἻ ὑὖὑὕὖ Ἳ ὅ.  ὃὖὠὌ ὂὕὄὖὉ Ἳὖ Ἰ  

ὟἻὕ ὠὑ ἰ  ἳὅὕὉ (string processing device) ἰ ; Ἧ  Ἰ  ὅ ὑ  ὟἻὕ ὠὑὠὉ 

ἳ ὍὗὀὕἻ ἶ  Ὀ  ὟἻὕ ὠὑὠὉ ἶ ἻὟὑὕ Ὀ ἻὟὑὕ ὝἽ . Ἳὁὖὂ Ἧ ὅὠὀὉὖ 

ἱὠὂ Ἰ  Ὀ ὂὖ {ἶ , Ὀ } Ἰ  Ὀ  ὟἻὕ ὠὑἻὠὍ Ὕὅὕ  Ἰ  ὝἽὉ ὅὕὀὕἻ 

Ἳ ὂὌὕ.  

 ὃὖὠὌἻ ὑ ὀ ἻὍὕ ἳ ὅ ὂ ὝἽ Ὁ ὅ. ἳ ὍὗὀὕἻ Ἰ  Ὃὖ  

ἳὅὕὉ ὂὕ ὝὅὋ ὅ ὀὕ Ὗὃ Ἳὖ Ὃ  ὃὖὠὌὈὕ Ὃ ἻὠὍ (transitions) Ἧ ὋὖἻ 

ἳ ὅ ὂ ὝἽ . Ὕὂὕὀ Ἳ ὂὖ ὂὗ ὈὕὄὖἻ ὅὀὕὂ (non-diterministic) ὃὖὠὌ 

ὂὕὄὖὉ Ἳὖ ἳ ὑὕ Ἳ ὅ ὀ; ἱ  ὅὖ ὄ ὃὖὠὌ ὂὕὄὖὉ Ἳὖ Ἳ ὑὖ Ὕὂὕ ὂὖὠὉ  

(tool kit) ὅὉ ὅ ὂὖ ὂὗ Ὀὕὄὖ Ἳ ὅ ὀ (diterministic) Ὀ  Ἳ ὅ ὀ (minimized) 

ὃὖὠὌ ὂὕὄὖὉ ἻὖὉὕἻ ἰ Ἳ ὅ ὀ.  
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 ὂὗ Ὀὕὄὖ Ἳ ὅὀὕὂ ὃὖὠὌ ὂὕὄὖὉ Ἳὖ 

 

 

ἸὟὊ Ὃὖ Ἳ ὅὌ ὃὖὠὌἻ  ὀ  ἱὉ .  ὅὌ ὑὐὖἻ Ἵὕ ὂὖὉὈὕ. Ἳὁὖὄὖ 

ὝἽὉ ὅὕ Ἳ  Ὕὅὕ ὂὕ. 

ὂὗ Ὀὕὄὖ Ἳ ὅ ὀ ὃὖὠὌ ὂὕὄὖὉ Ἳὖ 

 

Ἰ  Ὃὖ  Ἰ  ὃὖὠὌὉὖ  Ὀ ὝὋὕ ὃὖὠὌ  Ὀ ὟὈ ὀ  ἱὉ .  ὅὌ ὑὐὖἻ 

ἱ ὠὌ. ἱὂ  Ἧ Ὄ   ὠὄ ὅὕὄ ἳ ὅ ὂ ὑὖὠὊὑὕὄ ὝἽὉ ὅὕ  ἰ .  

ὃὖὠὌ Ἧ ὀὑὠὁ ἳ ὅ ὂ 

I 

ἰὊ ὅὃὖὠὌ Ἧ ὂ ὃὖὠὌ ὃὖὠὌὈὕ Ὃ Ὃὖ  

0 1 ὅ 

1 2  

2 3  

3 4 ὂὕ 

3 7 ὂ 

7 ἱ ὂὖὃὖὠὌ  
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4 5  

4 6  

5 ἱ ὂὖὃὖὠὌ  

6 ἱ ὂὖὃὖὠὌ  

7.5.3.3.2. ὝὈὕὐὖὉὖὉ Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋ 

ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ 

 ἳ ὅὄὖὉ ὅ ὅὕ  ἵ ὅ  ὝἽὕ ὠὌ Ἧὂὖ ἳ Ὅὀ  ἳ ὅ ἻὍὕἻ ὅὖὕὖὂ 

ἰ .  ἱ ὝἽὉ  ἳ ὅ ἻὍὖ ἯὠὀὉὕὍ Ἳ ὟὂὠὑὉὖ ὠὌ.   ὝἽὕ  ἶ Ἳ ὂ Ἳ 

ὅ ὅὕ  ἱ ὂὕ Ἧ  ἶ Ἳ ὂ Ἳ ὝἽὕ ὌὕἻ Ἳ ὂ ὅ .  

 ὅ ὂὕ = ὅ  +  + ἰ  

ὅὖ Ὕὄὕ ὃὗ Ἳὖ (suffix stripper) ἱ ὝἽὉ ὠὈ  Ὗὅὕ Ὀὕὄὂὕ? 
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ὅὖὠὐ ὂὖ ὂὖὉὖ Ἳ ὀὠὈ  

 

 

ὅὖὠὐ ὂὖ ὂ 

 ὅὖὠὐ ὂὖ ὑὂ Ἵ Ὕὀ  ὝἻὕ ὠἻ (soundex principle) Ὗὅὕ Ὃ ὅὌ 

Ἧ ὠὋἻ  ὅὖ ὅ Ὃ ὅ Ἳὖ Ὃὄ. ὝἽὕ ὂὑ  ἱ  Ἳ ὅὖ Ἳ ὅ ὀὕ 

ὅὖ ὑ ὑὄὑ ὠὋ ὅὉ ὅ ὂὖ ὅὕὖ ὠὊἻ ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃὄ. 

¶ ὅὖὠὐὠὉ ὑ ὀὕὊ ἵ ὠὌ  ἳ ὅ ὂ   

¶ ὂὖ ὂ Ὂ ὠὂ  ἵ ἻὖὊὕὠὈ  ὅὉ ὅ ὂὖ ἱὠὀ ὅ ὀ ὝἽὕ ἻὠὍ 

ἳ ὑὕ ὂ 

¶ Ἧὠὂ Ὀὂὖ ὅὖ ὂ 

¶ ὂὊ ὅ ὂ 

ὅὖὠὐ ὂὖ ὂ 

          ἱ  ὅὖ ὑ  Ὕὂὕὐὖ ὅ ἻὠὍ ἳ Ὅὀ  

1. ὝὌὑ ὠὀ  Ὂ  

2. ὅὖὠὐὠὉ ἵ ὠὌ ὅ ὂ 

3. ἵ -ἻὖὊὕ Ὕὂὕὐὖ ὅ  

4. ὃὖἻ Ὕὑ Ἧ ὅὠὀὉὖὌὕὄ ὂὊ ὅ  ὅ ὠὋ 

 

ὃὖἻ Ὕὑ 

Ἧ ὅὠὀὉὖὌὕὄ 

ὂὊ ὅ ὂ  

ἳὀὄ Ὁὕὄ ὝἽὕ  

ἳ ὑὕ Ἳ ὑ ὀὕὊ 
 

ὅὖὠὐ 

ὑ ὀὕὊὈὕ Ἳ 

ὅὖὠὐ ὂὖ ὂ 

Ἧ ὅὠὀὉὖὌὕὄ 

ὝὌὑ ὠὀ  Ὂ  

ἵ -ἻὖὊὕ Ὕὂὕὐὖ 

ὅ  

ὅὕὖ ὠὊ 

ἳ ὑὕ  

ὑ ὀὕὊ 

ἳ Ὅὗ  ὝἽὕ 

   

ὝἽὕ ἽὕὖὉὕὄ 

 ὂὑὋὕὄ ὝἽὕ 
 

ὝἽὕ ὂὑὋὕὄ ἵ Ὃὕ 

ὅὕὖ ὠὊἻὍὖ ὅ Ὁ  

Ὀὂὖ  ὑ ὀὕὊ 

ὂὊ Ὕὂὕ ὂὖ 

Ἧ ὅὠὀὉὖὌὄ Ὀὂὖ  

ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ 

Ἧ ὅὠὀὉὖὌὕὄ Ὀὂὖ  
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ὝὌὑ ὠὀ  Ὂ  

            ὝὌὑ ὠὀ  Ὂ  (Levenstein distance) ἵ ὅ  ὑὌὕ Ὀὖ ὝὌὑ ὠὀ  ἵ Ὃ 

Ὂ Ὁ ἯὋὖὑὖὉ ἯὋὖἿὕὖ ὃὖὠὄὑὕἻ ὝὅὉὕὖὀ ὅ Ὅ.  ὅὂὖ Ὀ ἯὍ ὠὋ  

ἽὖὌὟὑὠὍἻὍὖ  ὂὖ  Ὂ  (edit distance) ἵ  Ἧὠὐ Ἳ ὅ. ὝὌὑ ὠὀ  Ὂ  

(LD) ἵ ὅ  ἱ  ὟἻὕ ὠὑἻ  ἱὠὀὉὖ Ὅ Ἰ ὠὈ ἰ ; ἱὂὖ ὃὕ Ὄ  

ὟἻὕ ὠὑὠὉ s ἵ  ἱὌ  ὟἻὕ ὠὑὠὉ t ἵ  Ὃὖ ὅὖ Ἳὖ ὟὋὕ.  

 t ἰἻ Ὀὕ Ὃ Ὗὂὠὑ ὅ  ὃὗ Ἳ (deletion), ὝἽ Ἳ (insertion) Ἧ Ὄ  

ὅὂὖ ὝἽ ὂ (substitution) ἵ Ὃ ὃὀὑ ὠἻὉὖ ἵ ὁὖ ὠἻὉὖ ὑ ὑὖ Ὂ  

ὝὑὍὖ ὅ ὂ ὅ Ἳὖ Ὃ.  ἵ Ἳὕ ὀὕἻ, s ἵ ὅ  test   Ὀ   t ἵ ὅ  test  

ἵ Ὃὕ LD (s,t) = 0, ἶὝὄ Ὃὕ ἵ ὂ Ὀὕ Ὃ  ὟὂὠὑὉὖ ὠὌ. ἱὊ  ὟἻὕ ὠὑἻ 

Ἰ ὋὕἻ ἱ Ἳὖ Ὃὄ.    s ἵ ὅ  test   Ὀ   t ἵ ὅ  tent  ἵ Ὃὕ LD (s,t) = 1, 

ἶὝὄ Ὃὕ  s-ἷ t-ἰἻ Ὀὕ Ὃ Ἰ  ὅὂὖ  ὠὋ ( s -ἷ n ἰἻ Ὀὕ Ὃ) Ὗὅὕ Ὀὕὄ.           

 Ὄ  ὝἽὕ: ὅ ὂ 

 ἱὌ ὝἽὕ: ὅ ὂὕ 

 ὝὌὑ ὠὀ  Ὂ  2 

 Ὄ  ὝἽὕ: ὅ ὂὕ 

 ἱὌ  ὝἽὕ: ὅ ὂὕ 

 ὝὌὑ ὠὀ  Ὂ  1 

ὅὖὠὐ ἵ ὠὌ ὅ ὂ  

 ὅὖὠὐ ὝἽ Ὁ ὅ ὀ ὝἽὕ   ὅὖὠὐ ὅὊ ὠὅ (error zone) Ἳ ὅὖὤ  ὅ  

ὅὖὠὐ ἵ ὠὌ ὅ ὂ ἵὄ ὅ . Ἳ ὅὕ ὅ ὀ ὝἽὉ ὅὕ ὠἻ ὃὖὠὋὟὑ Ὃ 

ἵὂὖ ὅὕ Ἳ ὅ ὀ Ὀὕ  ὅὕὖ ὠὊἻὠὍ ἳ ὑὕ Ἳ  ὅὖὠὐ ἵ ὠὌ ὅ ὂ 

ὟὂὠὑὉὕ.   

 ὃὕ ὃὈ  ὝἽὉ ὅὕ  ὅὖ ὑ  ἴἻ ἻὠὍ ὝἽ Ἳὖ ὟὋὕ: 

1. ὝἽὕ  ὝἽ Ἳ, ὃὗ Ἳ, ὅὂὖ  ὝἽ ὂ, ἱὀ  Ὀὕ ὂ ἵ ὅὄὑ  Ἰ  

ὂὑ  ὂὕ  ἱ Ἳ . 

2. ἽὕὖὉὕὄ ὝἽὕ ἱ  ἯἻὊὕὂὖἻὍὖ (ὈὊ Ὀ  ὂὖ ὅ ὅ ὀ ὝἽὕ) 

ὟἻὕ ἻὍὖ ἱ . 

Dc ἵ Ὃ ὈὊ ἯἻὊὕὂὖ Rc ἵ Ὃ Ὀὕ Ὃ ὅ ὀ ἯἻὊὕὂὖ ὅὉ ὅ ὂ ὅ ὤἻὖ Ὃὄ.  W = 

x1x2..xk ἵ Ὃ ὝἽὕ  Ὀὕ Ὃ ὅ ὀ ὝἽὕ Wr = xkxk-1 x2x1 ἰ , ἱὂὖ x1 ἵ ὅ  
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ἶ Ἳ ὂ Ἳ ὂὈὖ ἵ ὂὕ . Rc ἵ Ὃ Ὀὕ Ὃ ὅ ὀ ἯἻὊὕὂὖὉὖ ὈὊ ἯἻὊὕὂὖ Dc-Ὁὖ ἵ Ὄὕ 

ὝἽὕ ἻὍὖ ὂὖ ὅ ὅ ὀ ὅὂὖ  ὠὑ ὂὖ Ἳ ὅ.  

 

ὈὊ Ὀ  Ὀὕ Ὃ ἯἻὊὕὂὖ Ἧ ὅὠὀὉὖ ὅὖὠὐ ἵ ὠὌ ὅ ὂ  

 ἱ   ὑὖὂὈὕἻ ὝἽ Ὁ ὅ Ἳὖ Ὃ. 

 (Ἧ) ὈὊ ἯἻὊὕὂὖ Ὄ  ὅὖὠὐ ἵ ὠὌ ὅ ὂ 

 (ἰ ) ὂὖ  ἯἻὊὕὂὖ Ὄ  ὅὖὠὐ ἵ ὠὌ ὅ ὂ 

 (ἱ) ἱ  ἯἻὊὕὂὖ ὅὉ ὅ ὂ ὅ ὠἻὉὖ ὅὖὠὐ ἵ ὠὌ ὅ ὂ 

ἽὕὖὉὕὄ ὝἽὕ: ὂὖὠὊἻ 

ὂὑὋὕὄ ἳ Ὅὗ  ὝἽὕ: ὂὊἻ 

     ὂὖ  ὅ  

  ὂ ὠὊ Ἳ  

Ὗὄὕ ἻὖὉ ὅ   

 ὂ  ὠὊ Ἳ  

ὅὖὠὐ ὅὊ   

 ὂ ὠὊ Ἳ  

ὂὑ  ὅὊ ὅὖ  ὂὖ ὂ 

 ἱ  ἵ -ἻὖὊὕ ὅ ὠὂ ὅὉ ὅ ὂὖ ὝἽ Ὁ ὅ Ἳὖ Ὃ. ἵ -ἻὖὊὕ ἱὌ Ἳὁ  

ἵ -ἰὑ  ὃὖὊ Ὀὕ ὝἻὕ ὝὈὕὐὖ ὈὕὂὖὕὖὉὖ ἳ ὅ ὂ  ἰ ; ἱὂὖ Ἰ  Ὃὖ  

Ὗὃ  Ἵὕ ὂὖὉ ὅὖὋ Ὃὖ  N -1-ἰὑὂ  ὠὂὉ Ὗὃ ὑὕ Ἳ ὅ ὂ ὅὍ . 

Ἰ  W ἵ Ὃ ὂὊ ὅ ὀ ὝἽὕ ὑὕὖὠἽὉὖ  ἻὕὊὁἻὕὕὖὉ Ἵὕ ὂὖὉ ὀ P(W) 

ὕὖ ὝἻὕ ὑὕὠὄ ὂ ὑὂ  ἵ -ἻὖὊὕ ὈὕὂὖὕὖἻ ὝὅὕὖὉ ὝἽὕ ὝὋὕὠἻ Ὗὅ  
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ὕὖ ὝἻὕ Ὅ Ἰ ἻὠὈ ἻὍὖ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. ἵ ἻὖὊὕ ὝὈὕὐὖ ὈὕὂὖὕὖἻ 

ἵὂὖ ὅὕ Ἳ ὅ ὀ ἳ ὍὗὀὕἻ ὝὈὕὐὖὉὖ ἸὟὊ ὅ ἻὠὍ ὅ Ἳὖ ὝἻὕ ὝὅὕὖὉ 

ὅὉὖ Ἵὖ ὅ ὑ ἻὍὖ  ὑὐ ἻὈὕἻ ἰ Ἳ ὅ Ἳὖ Ὃ. ἱ ὂ ὂἻὑ Ὗὅ ὅὑ ἻὍὖ  Ὗὅ 

ἳ ὑὕ ἻὖἻὍὖ ὅ ἻὠὍ ὈὕὂὖὕὖὝἽ Ἰ ὉὖὉ ἻὑὖὉ Ὀὕὂὖὕὖ P(W|O) ἵ ὅὠὂ 

ὠὋὃὖὋὑὕ Ἳ ὝἽ . ἱ Ἳ  ἱὊ  ἱὠὁ  W  = armaxw P(W|O) ἵ Ὃ 

Ὕὅ ὅὕ ὠὈ Ἵὕ ὂὖὉὈὕὄ ἳ Ὅὗ  ὑὕὖὠἽὠὉ Ἳὁὖ Ἳ Ἰ  Ἰ ὠὋὠὉ 

Ἧ Ὀὂὖ ; ἱὂὖ    W  = armaxw P(W|O) P (W) ἰἻ O ἵ ὅ  ἳ Ὅὗ   ἽὈὖ ὠἻὉὕ.  

ὃὕ ἵ -ἻὖὊὕὠὈ ὝἽὕ ὃὖὠὌὉὖ Ἧ ὌὕὈ ἵ ὃὖὠὌὉὖ  ὅὉ ὅ Ἳὖ ὟὋὕ; ὃὕ 

N= 1,2,3 ἵ  ἵ ὝἻὕ Ἳὖ ὟὋὕ.  ὠὅἻὖὊὕ ὅ ὂὖ ὂ  ὑ  ἵ  

ἵ Ὄὕ Ἵὕ ὂὖὉὈὕὄ Ἧ ὂ ἵ ὠὂ Ἳ ὅὖ Ἳ Ὁ Ἳὖ ὟὋὕ. ὠὊἻὖὊὕ ὅ ὂὖ 

Ἰ  Ὃὖ ὅὖ ὀ ὂ  Ὀ  Ὃὕὑ ἵ  Ἵὕ ὂὖὉὈὕὄ ἵ Ὄὕ ὠὈὉ ἵ ὠὂ 

Ἳ ὅὖ Ἳ Ὁ Ἳὖ ὟὋὕ.  

ἰ Ἳ ὅ ὀ ὝἽὕ Ἳ ἻὍὖ Ὀὂὖ  

 ὅὖὠὐ  ἵ ὠὌ ὅ ὂ ὅ ἻὠὍ ὅὉ ὅ ὂὖ ὅὖὠὐ ὅὊ Ἳ ἯὠὀὉὕὍ 

Ἳὕὁ ὅ .  ἵ  ἻὖὊὕ ὅ ὠὂ ὅὉ ὅ ὂὖ ἱὠὀὃὖὠὌ ὝἽὕ Ἳ ἳ ὑὕ Ἳ ὅ.  

ἱ ὂ ἱὠὀὃὖὠὌ ὝἽὕ Ἳ ὅὖ ὑ ὑὄὑ ὠὋ ὅὉ ὅ ὂὖ Ὀὂὖ  ὝἽ Ὁ ὅ: 

¶ ὃὖὠὌ ὂὕὄὖὉ Ἳὖ Ἧ ὅὠὀὉὖὌὕὄ ὂὊ Ὕὂὕ ὂὖ Ἧ ὠὋ 

¶ ἳ ὅὄὖὉ ὅ ὅὕ ὑὖ 

ἳ ὑὕ Ἳ ὅ ὀ ὝἽὕ ἻὍὖ ὄὖὠὌ ὅ ὂ 

 ἳ ὑὕ Ἳ ὅ ὀ ὝἽὕ Ἳ ὂὊ ὅ ὂ ὅὀὟὑ. ὂὊ ὅ ὂ ὅὖ ὑ   

Ἧ ὅὠὀὉὖ ἯὠὈ : 

¶ ὃὖἻ Ὕὑ Ἧ ὅὠὀὉὖ 

¶ ὅὉ ὅὕ ὀὕὍ Ἧ ὅὠὀὉὖ 

¶ Ὕὅὕ̀ ὠὈ ἻὍ Ἧ ὅὠὀὉὖ 

ὅὖὠὐ ὂὖ ὂὖὉὖ ὅὉ ὅὕ 

 ὅ ὑ  ὝἽ ὠὈὉὕ ἻὖἻὍὖ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ. Ὗὂὀ ἱὉ ὂὖὊ ἻὍὖ 

Ὗὅὕ ὀ ἻὍὖ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ 

7.5.4  Ὕὂ ὑ ὂὊ ὂὖ ὝὈ  ὂὈὖ ὝἽὕ ὌὕὍ 

 Ὕὂ ὑ ὂὊ ὂὈ ὝὈὕὐὖὉὖὉ ἯὋὖὠὑ Ἳὁὖ ὝὅὕὋὖ ὝὈὕὐὖὉὖὉ ἯὋὖὠὑ 

ὅὉ ὅ ὂὖ ὅ Ὄὕ  Ὁ ἽὖἻ  ὅὖ ὈὖἻ ἽὖὋ ὅὕὄ Ἰ  ὂὈὖ ὝἽὕ Ὄὕ ὑὖὠὉ 

ἳ ὑὕ Ἳὖ Ὅὕ. ἱ  ὝἽὕ ὅὖὠὐ ὂὖ ὂὖ, Ἵ ὂὖ ὅὖὠὐ ὂὖ ὂὖ, ὝὈὕὐὖὈὕ Ὃὖ ἵ Ὃ 

ὅ ὂὖἻὠὍ ὝἻὕ ὀ. ἱ  ἱὉ ὝὈὕὐὖ ἰ , Ἳὁὖὄὖ ὝὈὕὐὖὉὖὉ ἰ , 

ὝὈὕὐὖ Ὕὂὕὐὖ ὅ ἰἻὖὉὑ Ὃὖ Ἧ ὅὠὀὉὖ ἳ ὑὕ Ἳ ὅ ὀ Ἰ  ὝὈ Ὀ ἰ .  
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ἱὂὖ ὂὈὖὠὐ ἳ Ὅὗ ὝἽ Ὁ ὅὌὑὠἻὉὕὄ ὑὖὠἽ ὅὌὠἻἻ ἳ Ὅὄ. Ἰ Ὃὖ 

ἵ ἻὠὍ ὅὉ ὅ  ὑἽὂὖ ἳ Ὅ .  ἵ ὂ ὑὠἻ Ὃὖ ὠὀ ὑ ὑὠὈ  

ὈὕὋὕὈ ἵ ὂ Ὃὖ  Ὀὕ ὋὌὕ.  ἯἻὊὕὂὖ ὝἽὕ Ἳ Ὀ Ὀ ὌὕὈ ὑὖ ὂὖἻ ἶ Ὃ 

ὝἽὕ ἻὠὍ ἰ ἻὖὌ ὝἽὕ ἻὠὍ ὂὖ ὂὖ ὂ.  Ἰ  (Ἵ ὂὖ) ἱὀὕὂ ἱὀ ἻὍὖ ἱ . 

ὟὂὠὑὉὖ Ὄὕὂ ἱὀ ἻὍὖ Ἰ Ὃὖὠὄ ὃὗἻὖ  ὂ . ἰ ἻὖὌ ὝἽὕ ἻὠὍ Ἰ ὝὅὉ  

ἵ ὂὖὄὕ Ἧὑ  ὃὖἻὊὕὄ ὂὈὖ ὝἽὕ ἻὍὕἻ ὈὕὋὖ ὂ. ἰ ὑὠἻὉὕὄ ἯἻὊὂὖἻ 

ἳ Ὅὄ: 45 ἰὉὖὊ ὂ ἻὕὌ ὂὈὖ ὝἽὕ ἻὠὍ ὝἻὕ ὀ ὂὈὖ-ἰ ἻὖὌ, ἰ ἻὖὌ-

ὂὈὖὐἻὊὕὂὖ,  ἱὠὁ  ὝἽὕ ἯἻὊὕὂὖ (ἱ  Ἰ  ὝἽὕ  ἱὠὁὉὕὄ ὅὌ ὝἽὕ ἻὠὍ 

ὑὐ ), ἵὂὖ ὝἽὕ ἯἻὊὕὂὖ (ἱ  Ἰ  ὝἽὕ ὕὖὉ ἵὂὖ ὝἽὕ ἻὠὍ ὑὐ ),  

ὈὉ ὝἻὕ ὝἽὕ ἯἻὊὕὂὖ (ὂὈὖὐὖ ἶ ὅ  Ὄ, Ὅ, ὐ ὈὉ Ἳ Ἳ, ὃ, ὁ , ὄ ὈὉ Ἳ Ἳ, Ὂ, Ὃ 

ὈὉ Ἳ Ἳ ἰἻὖὉὑ ὠὋ ὂὑὖ Ἳ ὅὉ ὅ  Ὕὅὕ  Ὗὑ ὅὕ  Ὃὖ Ἳ 

Ἧὀ ἻὖὉ ), ὂὈὖ ὃὕ ἯὊ ἰ Ἵὖ ὝἽὕ ἯἻὊὕὂὖ. ὟὈ  ἯἻὊὑὕὖὠἽ ὅ ὂὖ, 

ὝἽὕ Ὄὠὀ, ἵ -ἵ  Ὀὕ Ὃὖ (ὅὉ ὅὕ  ἱ  ἵ ὂὠἻὉ ἵ ἻὠὍ  ὂὈὖ 

ὁ Ἵὖ ὑὖὂὖ ὅ ὂὈὖ ὝἽὕ ἻὍὕἻ Ὀὕ Ὃὖ ὂ, ὟἻὕ Ὀὕ Ὃὖ Ὗὅὕ Ὃ ὅὌὑὖὂ ὑἽὂὖἻὠὍ 

ὝἻὕ  ἱὉ ὑ.   

 ἱ  Ὃὖ  ὝὈὕὐὖὉὖὉ ὟἻὕ ὅὕ ἻὠὍ ὅὉ ὅ ὂὖ ἱὊ  ὅὂὖ Ὀ 

ἰ ἻὍὖ Ἳ ὄ ἳὠὐ ὅὕ ἳ ὑὕ Ἳ ὅ ὀ ὝἽὕ ὌὕὍὊὕ. ἱ  ὂὈὖὐἻ ἯὊἽὕ 

ἶ ὝἻὕ Ὅ ὅ ὂὈὖ ὃὕ Ἧ ὑὌ ἻὍὖ ὅὖὋ ἱὀ ἻὍὖ  

ὅὉ ὅ ὂ ὅ ὅ ὂὈὖὐἻ ἯὊἽὕ ἴ ὑὖ Ἳ ὅ Ὅ.  

7.5.5.  ἵ Ἳὕ ὀὕὄ ὅὖὠὐ ὂὖ ὂὖ 

 ἱ  Ἰ  ἵ Ἳὕ ὀὕὄ  ἵ  Ὀ  ἱὌ Ἳὁ ὂὖ ὂὖ ἳ ὑὕ ὑ Ὃὖ ὂ 

Ὕὂὕὐὖ ὅ Ὃ ὅ Ὅ. ἱ  ὂὊ Ὕὂὕ ὂὖ Ἧ ὅὠὀὉὖὌὕὄ ὅὖὠὐὂὖ ὂὖ. 

ὂὊ ὅ Ὅ ὂὊ Ὕὂὕ ὂὖ Ἧ ὅὠὀὉὖ ἱ  ἱὉ . 

ὅὖὠὐὂὖ ὂὖὉὖ ὑὐὖ ὠὋ ἯὠὈ   

 ὝἽὕ ὂὊ ὅ ὠἻὉὖ ὃὕ Ἧ ὝἽὕ  Ἵὕ ὂὖὉὈὕὄ ἵ  ὅὖὠὐ ὂὖ ὂ ὠὂ 

Ὗὂ Ὕὂ Ἳ Ὁ Ὗὑὕ. (Ἧ ὂ ἽὕὖὉὕὄ ὝἽὕ Ὄ ὝἽὕ ὌὕἻὟὑ ἱ ἻὌὕ.) ἱὠὂ 

ἳ ὂὖὉὕἻ ἯὋὖὑὂ ὑὐὖὉὖ ὠὌ; ἵὄὟὑ ὃὕ Ἵὕ ὂὖὉ ἻὠὍ ὅὕὖ ὠὊ ἻὖὟὋὕ. 

ἵ Ἳὕ ὀὕἻ Ἵὕ ὂὖὉὈὕὄ ἵ Ὄὕ ὂὖ ὂ ἻὍὖ  ἽὕὖὉὕὄ c  ἵ Ὃ ὂὖ ὂ ὠὂ 

Ἳ ὅὖ ὅὂ Ὁ Ὗὑὕ; ἱ  Ὄ ὝἽὕ ὂὊ ὅ ὠἻὉὖ c-Ὁὖ Ἵὕ ὂὖὉ ἻὠὍ 

ὟὈ ὅ : 

argmaxc P(c|w)  

By Bayes' Theorem this is equivalent to:  
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argmaxc P(w|c) P(c) / P(w)  

Since P(w) is the same for every possible c, we can ignore it, giving:  

argmaxc P(w|c) P(c)  

ἱ ὂ ὝὑὍὖ ὅ ὂ ὂὖ  ὅ ὂὖἻ ἳ Ὅὄ. ὑὌὈὖ  ἱὀὈὕἻ ὃὈ  ὅὖ ὑ ὑ 

ἱ Ἳὖ Ὃ: 

1.P (c), ὅὕὖ ὠὊ Ἳ ὅ ὀ ὂὖ ὂ c ὂὕὄὕἻὟὑ ὃὖὠὌ ὃὖ  ἵ Ὃ Ἵὕ ὂὖὉ.  ἱ  

ὝὈὕὐὖ Ὀὕὂὖὕὖ ἵ  Ἧὠὐ Ἳ ὅ: ὂὈὖ ὅ ὑ  c Ὗὂὕ ὑ ἵ ὂ ἯὍ  

Ἵὕ ὂὖὉ?  ἵ Ὃ ὟἻ ὑὖ ὑὖὠὀ ἯὍὖ ὅὂὕἻ ἵ ὁὖ ὝἻὕ Ὅ; P("zxzxzxzyyy") ἵ ὅ  

ἾὖὉ ὂὖ Ἧ ὠὈ ὅ . 

2. P(w|c),  Ἰ ὑ c-ἷ  Ὃὖὅὖὀ ἵ  Ὗὅὕ w ἵ ὅ  ὂ ὀ  ὝἽ Ὁ ὅ Ἵὕ ὂὖὉ.  

ἱ   ὅὖὠὐ ὈὕὂὖὕὖὉὕ:  Ἰ ὑ c-ἷ Ὃὖ ὅὖὀ ὑὖ ὠἻὉὖ ὂὑὋὕἻ w-ἷ  ὂ ὀ  

ὝἽ Ὁὑ ἵ ὂ ἯὍ  Ἵὕ ὂὖὉὈὕὄ?  ἵ Ὃ ὟἻ ὑὖ ὑὖὠὀὉὍὖ ὅὂὕἻ 

ἵ ὁὖ ὝἻὕ Ὅ.  

3. Ἳ ὅὕ ἳὅὕὉ, argmaxc, c-Ὁὖ ἵ Ὄὕ Ἵὕ ὂὖὉὈὕὄ Ὀὂὖ ἻὠὍ ὅ Ὁ ὀ  

Ὀ  ὈὖἻ ἽὕὖὉὕὄ Ἰ Ἳὖὠὁ ὂ Ἵὕ ὂὖὉ Ὀὂὖ Ὕὅ ὠὁ Ὕὂὕὖ Ὕὂ Ἳ  

Ἳ ὅὕ ἳὅὕὉ.  

 ὝὑὍὖ ὅὠὀὉὕὄ ὟἻ ὑὖ ὅὖ ὑ ὑὂὕ: ὃὕ P(c/w)  ἵ Ὃ ἵὍὖὉ 

ὝὑὍὖ ὅ ὂ ὠὂ ἵ ὝἻὕ Ἰ  Ὀὕὂὖὕὖ ὅὂὖὌὕἻ ἱ  ὈὕὂὖὕὖἻὠὍ ἳ ὅ  

ὂ  ἻὌὠὑ ὂ ὠὈὉὕὄ ὝὑὍὖ ὅὕ ὀὕ ἱὀ ὝὅὉ Ἳὖ ὟὋὕ? ἱὂ  ὑὖὠὀ (P(c/w)  

ἶ ἻὄὟὑ ἱ  ἻὕὊὁὖἻὠὍ Ἰ Ἳὖὠὁ Ἳὖ Ὃ Ὀ  ἱὊ ὠὀ  ὅὖὕὖ ὅ Ἧὑ ὠὋ 

ὝὑὍὖ ὅὠὀὉὕἻ ὠἻὉὕ ὑ  ἵὍὖ.    w= ὅ ὂ  ἵ Ὃ ὂὑὋὕὄ ὝἽὕ ὠὌ Ἳ ὂὖ 

ὝἻὕ Ὅ ; ἱὂ  ὠὋ ὂ ἱὊ  ὂὖ ὂ Ἳ ἱ ἻὌὕ:  c= ὅὀ , c =  ὅ ὀ. 

ἱὑ Ὃὖ ἵὂ  ὂ  P(c/w) Ὀὂὖ ἱ Ἳὖ Ὃ? ὂ ἵ ὅὠὂ ὀ  ἵὄ Ὀὕ Ὃὖὄὕ 

Ὗὅὕ Ὀὕὄ ἵ Ὃ ἽὖὋὖὉ Ὀὕ Ὃ ἵ Ὃ ἯὍὑὖ ὅ ὀ  ἽὕὖὉὕὄὂὕἻ Ὗὂὕ Ἳὖ Ὃ. 

ὈὕὋὕἻ,  ὅὀ  ἵ ὅ  ὈὖἻ Ὕὅὕ ὑὕἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ ὝἽὕ ἵ Ὃ ὃὖὠὌὉὖ 

ὑὖὠἽ Ἧ ὠὈ ἵ Ὃ ὃὖὠὌὉὖ ὅὀ ἵ ὅὠὂ ὂὑὋὕἻ ὂ ὀ  ὝἽ Ὁ ὑὕ  

ἱ Ἳὖ Ὃ. ἻὖὉὈὕὂ ὑὖἽὉ ὃὕ c ἵ ὅὂ Ἵὕ ὂὖὉ ὠὂ  c ἵ ὅ   w ἵὄ 

Ὀὕὑὂ  Ἵὕ ὂὖὉ ὠὂ Ἳ ὂὖ ὝἻὕ ὍὟὑ ; ἵὄὟὑ ἱ ὑὖ ἻὕὊὁὖἻὠὍ 

ὠὋὉὕἻ ὅὖὕὖ ὅ ὝὂὍὖὑὕὄ. ἱὟὅὕ ὃὕ ἵ ὑὕ ὑὐὖ ὠὋ ὑὠὊ ὟὑὠὌ 

ὝἽ Ἳὖ Ὃ ἵ ὅὠὂ Ἳὕ ὑὂ  ὂὉὕὊὕ ἳ ὟὍὕ.     
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ὃὕ Ἰ  ὝὅὕὖὉ ὅ ὑ  ὟἻὕ ὠὅ (big.txt) ὅ Ὗὅὕ;  ἱ  Ἰ  Ὀὖ Ὁ ὝἽὕ ἻὠὍ 

ὝἻὕ . ἱ  ὅὌ ὑὖὂ ὂὊ Ἳ ὟἽ ὂ Ὕὂὕ ὂὖὉὕ.  

ὅὖ ὄ ὃὕ ὟἻὕ ὅὖ  ὂὄὖ ὝἽὕ ἻὠὍ ὅὖὕὖ Ὕὂ Ὗὅὕ (ἱὂ  ὅ  ὅὀ , ὅ ὀ  

ἵ Ὃ ὝἽὕ Ἳ Ἰ Ὃὕ  Ὀ  ὝἽὕ Ἳ ἵ ἻὍὖ ὟἻὕ ὠὑὉὕ.) Ἧ ὂὅ ὉὕἻ 

Ἵὕ ὂὖὉ ὈὕὂὖὕὖὠὉ ὅὉὖ ἽὖὝἽ Ὁ; ἱ  ὝἽὉ ὅὕ  ὅὉὖἽὖὠὉ  ὅὉ ὅ ὂὖ ἵ ὑὍ 

ὂὀὠὑ Ἰ Ὕὑὕ ὝἽὕ  ὑ Ἳὖ Ὃ ἵ ὅὠὂ ὑὂὕ . ὅὖ ὑ ὠὂ ὅὕ Ἳ: 

 def words(text): return re.findall('[a-z]+', text.lower())  

 def train(features): 

     model = collections.defaultdict(lambda: 1) 

     for f in features: 

         model[f] += 1 

     return model 

NWORDS = train(words(file('big.txt').read())) 

ἱ ὂ ἱὀ ὂὖ NWORDS[w] ἵ ὅ  w ἵ ὂὠὄ ὂὀὠὑ Ἳὕὁ ὅ Ἳὖ Ὃ ἵ Ὃ Ἳὁ ὠἻ 

ὝἻὕ Ἳὖ Ὃ.  Ἰ  Ὕὂὕ  ἱ Ἳὖ Ὃ: ὂὖὉ ὝἽὕ Ἳ. ὂὈὖὐὖ ὃ Ὄ ὝἽὕ 

ὅὉὖ Ἵὖ ὂὊὑὖ ἱ Ὄὕὑὖ  ἵ ὄ ὃὀ  ἵ ὅ  ὟἻὕ ὑὖ.  ἱ Ἵὖ Ἳ  ὅὌ ὂὊὈὕὄ 

Ἧ ὠὋἻ  ἳ Ὅὄ; ὃὕ ἵὍὖὂὕὄ Ἰ ὠὋ ἵ Ἳὖ ὟὋὕ; ἱ  ὂὖὉ ὝἽὕ ἻὠὍ ὃὕ 

Ἧὑ ὠὋ Ἰ ὂὀὠὑ ὅὕ ὂὖ ὂὕἻ ὠἻὉὕ . ἱ ὂ Ὕὅὕ ὑὕὄ ὝἽὉ ὠὋ ἽὗὊὕ Ἳ 

(smoothing) ἵὄ ὅ ;  ἶὝὄ Ὃὕ ὃὕ ἾὖὉὈὕἻ ἱ Ἳ ἱὉ  Ἵὕ ὂὖὉ ὑὖὄὖὟὉὕἻ ὂὖ 

ὅ ὂὖἻὠὍ ὈὖἻ ὠὋὑὕὄ Ἵὕ ὂὖὉ ἵ ὁὖ ὠἻ  Ὀὕ  ὅ  Ἵὗ ὠὈ ὝἽ Ὗὑὕ. ἱ  

ὑ  ὟἽἻὕὖ Ἳ, defaultdict ὑὐὖὉὕἻ ἵ ὂ ὅ Ἳὖ Ὃ; ἱ  ὠὅ ὂὕ dict (ὅὖὋ 

ὝὈὕὐὖἻ ἱὠὂ hash table ἵ  Ἧὠὐ ) Ὗὅὕ  ἽὗὊὕὄ; ὃὕ ἵ ὂ ὑὖὠἽὉὖ 

ὑ ὃὖὠὌ Ὀὂὖ ὠὅ Ὃὖ ὅὖὀ ἱὉ  ἵ ὅ  ὑὖὂὖὑὖὌ Ἳὕ; ἱ  ὃὕ 1-ἷ  

ὅὉ ὅ Ἳὖ ὟὋὕ.    

 ἱ Ὗὅὕ ὃὕ  w  ἵ Ὃ ὝἽὕ  Ἵὕ ὂὖὉὈὕὄ ὂὖ ὂἻ   c-ἷ  ὅ Ὁ  

Ἵὖ ἻὠὌ ὅὕ Ὗὅὕ.  ἱ  ὝἽὕ Ἳ  ἱὠὀὉὖ Ὅ ὂὖ  Ὂ ὠὂ (edit distance) ὅ Ὃὖ 

Ὗὅ ὑ Ὕὅὕ ὑὕὄὂὕ: Ἰ ὠὋ Ὀ ὝὋὕ ὋὕἻ Ὀὕ ὑὂ Ἧ  ἵ  ὂὖ ὂ ἻὍὖ 

ἵ ὁὖ ὠἻ.  ὃὖ ὑ (Ἰ  ἵ ὠὂ ὃὗ ὑ), ἱὀ Ὀὕ ὑ (Ἧ ὠὈὉὖ ὑ  

ἵ ἻὠὍ ἱὀ  Ὀὕ ὑ), Ὀὕ ὑ (Ἰ  ἵ ὠὂ Ὀ ὝὋὕ ἵ ὂὕἻ Ὀὕ ὑ) ἵὄ 

ὂὖ ὂ ἯὠὈὉὌὕ. ἻὗὟὐ ὑ ὑ  w ἵ ὅὂὖ  Ἰ  ὂὖ ὂ Ὂ ὂὖ ἳ Ὅ ἵ Ὄὕ  c 

ὝἽὕ ἻὍὖ Ὀ ὠὂ ὂὖ ὅὖ Ἧ  ὝἽὉ ὅὕὀὕ.  
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   def edits1(word): 

   splits     = [(word[:i], word[i:]) for i in range(len(word) + 1)] 

   deletes    = [a + b[1:] for a, b in splits if b] 

   transposes = [a + b[1] + b[0] + b[2:] for a, b in splits if len(b)>1] 

   replaces   = [a + c + b[1:] for a, b in splits for c in alphabet if b] 

   inserts    = [a + c + b     for a, b in splits for c in alphabet] 

   return set(deletes + transposes + replaces + inserts) 

ἱ  Ἰ  ὝὅὕὖὉ Ὀ ἰ . n ὃὗὍ ἳ Ὅ Ἰ  ὝἽὕ  n ὃὗ Ἳ Ἳ, n-1 

ἱὀὈὕ Ὃ Ἳ, 26n Ὀὕ Ὃ Ἳ, 26(n+1) ὝἽ Ἳ Ἳ ἱ ; ὝὈὕ ὂ 54n+25 ἰ  

(ἱὑ Ὃὖ ἽὖὌ ἱὊ ἻὍὕ. ἵ Ἳὕ ὀὕἻ, len(edits1 ('something'))--, Ἧὂὕὑ 

edits1('something') ἵ ὅὂ ὂὄὖὈ ἻὍὖ ἵ ὁὖ ὠἻ 494 ἰ .  

 ὅὖὠὐ ὂὖ ὂ ὅ ὋὖὉ ἱὌ ἻὖὉ Ἳ ἵ  ὅὖὠὐἻὍὖ 80%-ἱ  90% ὑὠὊ 

ἱὌ Ἳὖ  1 ὂὖ  Ὂ ὂὖ ἱ Ἳὖ Ὃ ἵ  Ἳὖ Ὃὄ. ὃὕ 2 ὂὖ  Ὂ ὠὂ 

Ἳ ὂὖ ὝἻὕ Ὅὑ ὟὂὠὑὉὕ.  Ἧ  ἵὍὖὂὕ: ἵ Ὄὕ edits1-ἱ  ὑὖὠὍ Ἳ  

edits1-ἷ  ὅὖὊὟὉὕἻὖ Ἳ.  

      def edits2(word): 

       return set(e2 for e1 in edits1(word) for e2 in edits1(e1)) 

ἱ  ἵ ὑὂ  ἵὍὖὂὕ, ἰὄὕ  ὃὕ ἽὖὌ ἰὅ ὂὕὄ Ἵὖ Ἳ ἻὍὖ Ἵὖ Ἳὖ ὝἻὕ ὑὂ 

Ὕὂὕὀ Ἳὖ ὟὋὕ: len(edits2('something')) is 114,324. ἱ ὅὖ ὃὈ  ὃ Ὄ ὝἽὉὝὌ ὠὌ 

Ἳὖὠὀ Ἳὖ Ὃ; 270 ὅὕὖὟἽὕὂὠὄ Ὗὃ ἻὍὖ 3 ὂὕ 2-ἷὑὖὀ ὂ  ὂὖ  Ὂ ὠὂ 

ὝἻὕ Ὅὄ. Ἧὂὕὑ edits2 Ὗὃ ἻὍὖ 98%-ἷ ἳ ὅ Ἳὖ Ὃ; Ἧὂὕὑ Ἧ  

Ὗὅὕ Ὀὕὄὂὕ. ὃὕ ὂὖ  Ὂ  2-ἷ  ὂὕ  ὝἽ ὌὈὕ Ὗὀὕ ἵ ὅὂὕ ὃὕ ἽὖὋὖὉ 

ἳἻ ὅὕ Ἳ ὠὂ ὝἽ Ὁ ἱὉ : ὝἽὕ Ἳ ἵ  ἳ ὠὈὉὖ Ὃ ὅ  

Ἳ ὂ ὂ ἻὠὑἻὠὍ (candidates) Ὀ  ὠὑ ὂὖ Ἳ; ὃὕ ἱ  ἵ Ὄὕ 

Ἵὕ ὂὖὉ ἻὠὍ Ἳ ὂὖ ὝἻὕ ὍὟὑ ; ἰὄὕ  ὃὕ Ἧὑ Ὃὖ ὝὅὕὖὉ Ὀ ὠὂ 

Ἳ ὀ Ὗὂὠὑ ἱ ὠὌ. known_edits2 ἵ Ὃ ὝἽὉ ὅὕ ὅὖ ὑ ὑὠὂ ὝἽ :  

          def known_edits2(word): 

          return set(e2 for e1 in edits1(word) for e2 in edits1(e1) if e2 in NWORDS) 

ἵ Ἳὕ ὀὕἻ ἱ Ὗὅὕ known_edits2( something ) 4 ὝἽὕ ἻὍὖ ὈὈὕ : edits2-ἰ  

ἳ ὑὕ Ἳ ὅ ὀ 114,324 ὝἽὕ ἻὍὖ Ὀ ὂὖ  ὅὂὖὌὕἻ {'smoothing', 'seething', 'something', 

'soothing'}ἰ . ἱ  ἻὕὕὖὉ ἻὠὍ Ἳὖ ὀ ὂ ὀ 10% ὑὠὊ ὑὖὠὊ ὅ .  

 ἱ Ὕὅὕ  ὑὖ ὅ ὀ ἸὟὊ Ἰ  ὅ ὂὖ ὅὖὠὐ Ὀὕὂὖὕὖ P(w/c) ἰ .  ἱ  ὃὕ 

Ἵὖ Ἳ ἯἻ ὅ Ὗὑὕ. ὂὖ  Ὂ  1-ἱ  ἵ Ὄὕ Ὕὂὕὖ ὂ ὝἽὕ Ἳ ὂὖ  Ὂ  2-ἱ  
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Ὕὂὕὖ ὂ ὝἽὕ ἻὠὍ ὑὖὀ ὑ Ὃ ὂ  Ἵὕ ὂὖὉὈὕ. Ὀ  ὂὖ  Ὂ  0-ἱ  Ὕὂὕὖ ὂ 

ὝἽὕ ἻὠὍ ὑὖὀ ὠὋ ὂ Ἵὕ ὂὖὉὈὕ. Ὕὂὕὖ ὂ ὝἽὕ ἵ ὅ  ὝὈὕὐὖ Ὀὕὂὖὕὖ ὅὉὖ Ἵὖ ὂὊὑὖ 

ὃὕ Ἳ ὅὠὑ -- ἯἻὊὕὂὖὉὖ ἳ Ὅ Ἰ  ὝἽὕ.  ὃὕ ἱ ὂ ὃὀὑ ὠἻὠὉ 

ὅὖ ὑ Ὀὕ ὝἽὉ ὅ ὂὌὕ: 

     def known(words): return set(w for w in words if w in NWORDS) 

     def correct(word): 

    candidates = known([word]) or known(edits1(word)) or known_edits2(word) or [word] 

    return max(candidates, key=NWORDS.get) 

ὂὖ  ἵ Ὃ ὝἽὉ ὅὕ (function correct)  Ὄ  ὝἽὕ  ὠὋ ὂ ὂὖ  Ὂ  ἱ ἻὖὋ 

Ἳ ὂ ὂ Ἳ ὝἽὕ ἻὍὖ (candidate words) Ὀ ὠὂ Ὕὂὕὖ Ὕὂ Ἳὖ Ὃ; Ἧ ὂ Ὀ ὂὖ 

ἽὖὌ Ὕὂὕὖ ὂ ὝἽὕ Ἳ (known words) ἱ ὅ ὑὠὊ ἱ  ὃὠὀὝὅ . ἱ  Ἳ ὂὖ 

ὝἻὕ Ὅ ὂ Ἳ Ὀ ὠὂ ἯὠὀὉὕὍ ἯὠὀὉὕὍ Ἳ ὝἻὕ ὀὕ Ἧ  NWORDS 

ὈὕὂὖὕὖὉὕ Ὀὂὖ ὅὖὀ ὅ ὀ ὈὖἻ ὂ P(c) Ὀὂὖ Ὅ ὂὄὖὈ ὠὂ Ὕὂ Ὕὂ .    

     ὟὈ ὋὖὉὑὕ ὂὈὖ ἵ ὅὖὠὐ Ὀ  ἱὌ Ἳὁ  ὅὖὠὐ ὂὖ ὂὖ 

ἳ ὑὕ Ἳ ὅ ὂ ὀ  ὝἽ Ὁὅ ὀ ὅ ὑ ἻὠὍ ὂὖ ὂ ὅὉ ὅ ὂ ὅ. ἱ ὂὠἻὉ 

Ὁ Ἵὖ ἱ  Ἰ  Ὀὕὂὖὕὖ ἻὕἻ ὟὈ ὝἻὕ Ὅ ὅ Ὅ.  ὄ  ὋὖὉ Ὗὅὕ  

ἱ ὑὕ  Ἰ  ὅὕὖὟἽὕὂὠὄ ἵ Ὃ ὃὖὠὌὉὖὟὌὝὉ ἯὠὈἻὖ Ὃ.   

7.6. Ἳ 

 ὂὈὖὐὖ ὝὑὍὖὑ ὂ ἵ  ὅὖὠὐ Ὀ  ἱὌ Ἳὁ  ὅὖὠὐ ὂὖ ὂὖἻὍὖ 

ὅ Ὗὑ ὅὀ ὅὕὖὈὕὁ Ἳ Ὃὖ  ἱ  ὑὖὍ Ἳ ὅ ὀ. ὝἽὕ Ὄὕ ὑὖἻ 

ὝἽὕ ὌὕὍ Ἳ ὅὖὠὐ ὂὖ ὂὖἻὠὍ ἳ Ὅὀ Ἳὖ ὝὑὍὖὑὊ Ὕὂὕὀ Ἳὖὄ.  Ὕὂὕὐὖ 

ὅὑὖὉὌὕ Ἳ ὝὈὕὐὖὉὖὉὌὕὍ Ἳ ἱὂ ὝἻ  ἻὖὉ ὑ ὝἻὕ  ὅὌ 

ὃὖὠὌἻὍὖ ἵ  Ὀ  ἱὌ Ἳὁ  ὂὖ ὂὖἻὠὍ ἳ ὑὕ Ἳ Ὁ Ὃὄ.  ὝὈὕὐὖὉὖὉ 

ὑὖὂὖἻὠὍ ἳ Ὅὀ Ἳὖ ὂὖ ὂὖἻὠὍ ἳ ὑὕ Ἳ ἽὖὌ Ὁ Ὃὄ.  ἱὂὖ Ὃὖ ὅὖὀ ὂ ὂὑ 

Ὕὂ ὑ ὂὊ Ἧὑ Ἳ.   ἱ ὂ ὑὖὂὖἻὠὍ ἯὋὖὉὕὂ Ἧ Ὄ  ὑὖὂὖἻὠὍ ὅ Ὃὖ Ἳὑὄ  

ὝἽ ὂὕ ἳὀὄ Ὁὕὄ ἵ  ὅὖὠὐ ὂὖ ὂὖ ἱὌ Ἳὁ  ὅὖὠὐ ὂὖ ὂὖ  ἳ ὑὕ Ἳ 

Ὁ Ὃὑ ἻὍὖ ὅὌ ὂὊ Ὕὂὕ ὂὖὠὉ ὅὉ ὅ ὂὖ ἱ ὂὠἻὉ ὅὖὠὐ ὂὖ ὂὖἻὠὍ 

ἳ ὑὕ Ἳ Ὁ Ὃὄ. ἵ Ὄὕ Ὁ ἽὖἻ Ὗὄ Ὃ ὂὖ ἱ Ὕὂὕὐὖ ὅ ὠὂ ὅ Ὃὖ 

ὃ  ὕὖ ὝἻὕ Ὅ ὑὐὖὑ ὂὄ.   

 ὂὈὖὐὖ ἵ  ὅὖὠὐ ὂὖ ὂὖ ἱὌ Ἳὁ  ὅὖὠὐ ὂὖ ὂὖ ἳ ὑὕ ὑὂ Ἳὕὄ 

ὑὐὖ ὠὋἻὠὍ ἰ ὑὂ ἻὕἻ ὝἽ Ὁ ὅ ὀ ἰ  ἱ  ἰ . ἱ ὂὠἻὉ ὂὖ ὂὖἻὍὖ Ὗὂὠὑ 

ἵ ὟὅὕὟὂὕ ἳὁὊ ὅ  ἱὂ Ἳὕὁ Ὁ ἽὖἻ ὅὌ ὟὈ ὝἻὕ Ὅ ὅ ὀὄ.  ἱ ὂὠἻὉ 
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Ὁ ἽὖἻ ὅὌ ἽὕὖὉὕὄ ὂὖὠἽὉὖ ὝἽ Ὄὕὂὂ ἻὕὊὁὈὕἻ ὠἻὑὖὀ ὅ ὀὄ Ἧ Ὄ  ἽὕὖὉὕὄ 

ὑὖὠὍ ἻὠὍ ἶ ὅ ὂὑὖ ὠὌ. ὝὈὕὐὖὉὖὉ Ἧ ὅὠὀὉὖ ἱ ὂὠἻὉ ἰ Ἳ  

ἯὠὈὉὕὂ ἱὂ  ἻὖὉἻὕὊὁὈὕ.  ἵ ὂ ἰ  Ἧ ὅὠὀὉὕὄ ὂἻὑὌἻὠὍ ὃ  

Ὕὂὕὖ ὂ ὅὖ ὄ ὂὕ ὟὈ ὝἻὕ Ὅ ὅὀὟὑ.  ἵ  ὅὖὠὐ Ὀ  ἱὌ Ἳὁ  ὅὖὠὐ 

ὂὖ ὂὖ ἳ ὑὕ Ἳ ἰ  ἱὂ  ὑὖὂὖὑὖὌ Ἳ Ὄ.  ἵ ὑὕ ὟὃὕὠὉ ὃ  ὕὖ ὝἻὕ 

ἽὖἻὖ ὠἽ ἰὊ ὅὖ Ἳ ὅ Ἳὖ ὋὟὂὕ Ἧ Ὗὅὕ ὂὕ  ὝὈὕὐὖὉὖὉ  ὅ ἻὠὍ ὃ  ὕὖ ὂὅὖ 

ὂὕ  ἱ ὂὠἻὉ ἰ Ἳ  ὟὈ ὝἻὕ Ὅ ὅὀὟὑ.  ἻὁὖὄὖὉὖ ὂὖὋὠὄ Ὀ  

ὃ ὅὖ ὝἻὕ ὝἽ Ὁ ὅ ἱ ὂὠἻὉ ἰ Ἳ  ὠὋ ἳὠὀὉὂὕἻ ὅὉὄὖ Ὃὖ ὂὕ  

ἯὠὈ .  ὝὈὕὐὖὉὖὉ ὝὈὕὐὖὉὖ ἱὌ Ἳὁ ὠὂ ὃ  ἰ  ὟὂὠὑὉὕὄ ὂἻὑὌἻὠὍ 

ὂ Ἳὖ Ὃ. Ἧ ὂὠἻὉ ὂἻὑ Ἳ ὅὖὠὐ ὂὖ ὂ ἰ  ἻὖὉὈὕὄὂὕ.  ἱ ὂὠἻὉ 

ἰ  Ἧ ὅὠὀἻ ὂὕ  ὂὖὋὠὈὈὖ Ἳ ὂὖ ὂὖἻὠὍ ἳ ὑὕ Ἳ ὠὁ  ὕὖὉ ἱὉ .  

 ὂὈὖὐὖ ὅὖὠὐ ὂὖ ὂὖἻ ὅὌ ἳ ὑὕ Ἳ ὅ Ὅὄ ἵ ὅὂὖ ἷὉ  ἱ ὠὌ.  

ἱὠὑἻ  Ὁὕ  ἵ  ὅὖὠὐ ὂὖ ὂὖἻ ἵ Ὃ ὃὖὠὌὉὖ ὂὕ  ἯὠὈἻὖ Ὃὄ.  ἱὌ Ἳὁ  

ὅὖὠὐ ὂὖ ὂὖ ἵ  Ὃ ὂ Ἳ Ἳ ὑὖἻ ἱ ὠὌ ἵ  ὋὌὕ.  ἵ  ὅὖὠὐ ὂὖ ὂὖἻὟὍ 

ἱὌ Ἳὁ  ὅὖὠὐ ὂὖ ὂὖἻὍὕἻ ἳὕὖὠὈ ὟἻὕὊ ὅ Ἳὖ Ὃὄ.  ἱὌ Ἳὁ  ὂὖ ὂὖ 

ἳ ὑὕ Ἳ ὈὖἻ ὝὅὕὖὉ ὝἽὌὕ . Ἳὁὖ ὝὅὕὋὖ ὂὈὖ ἱὌ Ἳὁ ὂὖ ὝὃὍὖ ὐὖ ἻὠὍ 

Ἳ  ὂ ὂὕ ὂὕ ἱὌ Ἳὁ  ὂὖ ὂὖὉὕἻ Ἳὁὖὄὖ ὝἽὉὌὕ ἱὉ .   

ὂὊ Ὕὂὕ ὂὖἻὠὍ ὝἻὕ  Ἳὁὖ ὝὅὕὋὖ Ἳ Ὃ Ἧ ὠὋ Ἧ ὅὠὀὉὖ (machine 

learning approach) ἱ ὂὠἻὉ ὝἽὉ ὅὕ ὠὀ ἵὍὖὂὕἻ ἱὉ .   ἱὠὂ ὂὊ Ὕὂὕ ὂὖ ἱὉ Ἳ 

Ἧ ὠὋ (corpus driven approach) ἵ  ὍὖὉὖὉ Ἧ  ὠὋ (statistical approach) 

ἵ  ὋὌὕ.   

 ἱὊ ὑὖὂὈὕὄ Ἧ ὠὋἻ  ἳ ὍὂὕἻ ὄ  ὅὕ Ὗὂὕ: (1) ὂὊ Ὕὂὕ ὂὖ 

Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋ ( ὃὖὠὌ ὂὕὄὖὉ ἻὖὠὉ ὅὉ ὅ ὂὖ) Ὀ  (2) 

ὝὈὕὐὖὉὖὉ Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋ (ἳ ὅὄὖὉ ἰ ὑὖὠὉ ὅὉ ὅ ὂὖ).  ὂ  

Ἧ ὠὋὉὖ ὂὑὋὕὄ ὝἽὕ ὂὊ Ὕὂὕ ὂὖὉὖ Ὄ  Ἵὕὖὅὕ Ἳ ὅ ἽὕὖὉὕὄ ὝἽὕ 

ὅὕὖ ὠὊ Ἳ ὅ. ἱὊ ὀὕὑ Ἧ  ὠὋὉὖ ὂὑὊὕὄ ἳ ὅὄὖὉ ὅ ὅὕ  

ὝἽὕ  ὂὑὠὋ ὝὑὍὖ ὅ ὂὖ ἽὕὖὉὕὄ ὝἽὕ ὠὌ ὅὕὖ ὠὊ ὝἽ . ὅὕὖ ὠὊὉὖ 

ἻὖὉὈὕἻ ὂὖ  Ὂ  Ἳὁ Ἳὖ ὝἻὕ Ὅ ὅ. ὄ  ὋὖὉ Ὗὅὕ  ὅὖὠὐἻὠὍ 

ὑὖ ὅ ὅὖὠὐ, ὝἽ Ἳ ὅὖὠὐ, ὅὂὖ  ὅὖὠὐ, ἱὀὈὕ  ὅὖὠὐ ἵ  ὃὕ ἻὕἻ 

ὅ ὂὕὉὌὕ ἵ  Ἳ Ὗὀὕ.  ἱ ὃὕ Ἳὖ Ἰ  ὅὖὠὐ Ὀ  Ἳ ὂὖ ὝἻὕ Ὅ ὅ ὀ 
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ὝἽὕ  ἱ ὂὕ ἱὂ Ἳὕὄ ὅὕὖ ὠὊ ἵὍὖὂὕἻ ἯὠὈ .  Ἧὄὕ  Ἰ Ὃὖ  ὟὈ ὅ ὀ 

ὑὠἻ ὅὖὠὐἻ ἱ ὂὕ ὅὕὖ ὠὊἻ Ἵὖ ἻὌὕἻ ἯὠὈ .   

 ὅὖὠὐ ἰ ὠὑ ὅὖ ὅὌὈὕἻ ὠὑ ὝἻὕ  ὅὖὠὐ ὂὖ ὂὖ ἳ ὑὕ ὑ Ὀὖ ὂ 

ὅὌὠὄ ἯὍὖ . ἱὌ Ἳὁ ὑὖὂὖἻὠὍ ὠὑ ὝἻὕ  ἱ ὑὖὂὖἻ ἵ ὑὕ 

ὈὗὋ ὅ Ἳὖ Ὃὄ ἵ Ὃ Ἧ ὅὠὀὉὖ ἱὌ Ἳὁ ὂὖ ὂὖἻ ἳ ὑὕ ὑ ἽὕὖὉὕὄ Ἧ  

ὠὋὉὕ .  ἵ  ὅὖὠὐ ὂὖ ὂὖἻὠὍ Ὕὅὕ ὂὑὕὖὉὖ ὂὈὖ ὝὈὕὐὖὉὖ Ἰ ὉὄὖὉ 

ἯὠὈ ὠὅ  ἳ Ὕὅὕ ὉὄὖὉ  ὑὖὂὖἻὠὍ ὃ ὋὕἻ ὑὖὍ Ἳὖ ὝἻὕ Ἧὂ  

Ἧ ὅὠὀὉὖ ἵ  ὅὖὠὐ ὂὖ ὂὖὠὉ ἳ ὑὕ ὑ ὃ ὠὈ ὅὉ . ἱὂὖ Ἵὖ ἻὌὕὄ 

ὂἻὑ ἵ ὄὝὑ Ὃὕ ἵ Ὄὕ ὑὖὂὖἻ  ὑὖὂὖ ὑὖὌ Ἳ Ἳὕὁ ὅ . ὝὈὕὐὖ ὅὖὋ 

ὝὈὕὐὖἻὍὖ Ἳὀ  ὑὕ ὑὂ ἻὕὊὁὈὕἻ Ἧὂ  ὂὄὖ ὂ ὠὈὉὕὄ Ἰ ὉὄὖὉ 

ἯὠὈ  Ἵὖὠὂ Ὃ ὑὕ .  ὂὈὖὐὖ ἽὖὌ ἵὐ Ἳ ὝὈὕὐὖ ὂ  ὑ , ἽὖὌ 

ἵ Ἳ ὝὈὕὐὖ ἱὠὀὉὖ ὑ , ἽὖὌ ἵ Ἳ ὝὈὕὐὖ ἱ ὂὖὉὖ ὑ  ἵ ὅὄ Ὗὅὕ Ὃ 

Ἰ ὉὠὄὉ  Ἳ ὅὕ Ἳ ἳ . ὟὈ  ὝὈ ὈὉ Ἳ ἻὍὖ ὑ ὠἻ ὠὋ  

ὑὖὂὖἻ  Ἳ  ὑ .  ἱ ὂὠἻὉ ὝὈὕὐὖ Ὕὂὕὀ ὅὕὄ ὂἻὑ Ἳ  ὂὖ ὂὖἻ 

ἳ ὑὕ Ἳ ὂὖ ὠἻὝἻὕ .  
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            ἱὉ  8 

    ὝἽὕ  Ὄ ἻὠὍ ἳ ὑὕ ὂ 

8.1ἯὋὖ Ἳ 

 ὝἽὕ ὑὍ Ἳ  ὝἽὕ Ὄὠὀ , ὝἽὕ Ὄὕ Ἵὖ ἯἻὊὕὂὖ, Ὕὅὕ Ὅὠὀ , ἯἻὊὕὂὖ, 

ὝἽὕ ἻὍ ἽὖὉ , ὝἽὕ ὌὑὠὌ ἵ ὅὄὑ ὠὋ ἳ Ὅὀ . ἱ  ὝἽὕ ὑὍ ἻὠὍ ἵ ὑὕ  

ἻὁὖὄὖὉὖ  ἳὂὑὖὉὕ  ἳ ὑὕ Ἳ ἱὉ  ἵ  ἱ  ὑὖὕὖὑὕἻ  Ὃ ὅ Ἳὖ Ὃ . 

8.2.ὝἽὕ Ὄὠὀ ἳ ὑὕ ὂ 

 ὝἽὕ Ὄὠὀ ὂὉὕὕὖ ὅὠὂ Ἳὁὖ ὝὅὕὋὖ Ὄ  ὑὖὠὊὑὖ ὝἽ ὑὖὀ ἱὉ . 

ὝἽὕ ἻὠὍ Ἧὑ ὟὋὕ Ὕὂὕὀ ὅὕὄ ὝἽ ὂὖἻὠὍ ὂ ὂὕ ὠὋ ὂ ἻὕὌ ὟὃὊ ὂὖ 

Ἳὁὖ ὝὅὕὋὖὉὖ ἳὂὑὖὉὕ ὝἽὕ Ὄὠὀ ὂὉὕὕὖ ὑὖὀὌὕ. 

 ἵ Ἳὕ ὀὕἻ Ἵ Ἳ ἱὌ ἻὖὉ Ἳ  ὝἽὕὌὠὀ  ὂὉὕὕὖ ὅὠὂ ἵ  

ὝἻὕ Ὗὑὕ. ὅὖ ὑ  Ἧ Ἳ  Ἵ Ἳ ἱὌ ἻὖὉὈὕὄ Ὃὃὕ Ὃὖ  ἵ Ἳ ὅ ὀὠὑ. 

1. ἱὑὄὖὉὕὝὊ ὠὑ ὉὕὉὖ ὄὖὑὟὄ ( Ὃ  83.1) 

2. ὠἻὉὕ Ὗὄὕ  ὃὠὀὉ ( Ὃ  22.1) 

ἱ ὑ Ἳ ὝἽὕ ἻὍὕἻ ὅὖ ὑ Ὀὕ ὅὖὕὖ ὂὊ ὅὀὟὑ . ὑὐὖὉὠὈ Ἳ Ὄ  

ἱ ὝἽὕ ἻὠὍ ἯἻὊὑὕὖὠἽ ὅ ὂὖ Ἧὠὑ Ἰ Ὕὑὕ  ὑ  ἱὀ ἻὠὍ Ὃὖ ὅὖ ὂὊ 

ἱὉ . 

 ἰὉὖ ( Ὃ  83.1) 

 ἱὉὕ ( Ὃ  83.1) 

 ἱὑ   ( Ὃ  83.1) 

 ἵ ὠὑ ( Ὃ  83.1) 

 ἶ ( Ὃ  83.1) 

 Ἱ  ( Ὃ  22.1) 

 ὠἻὉὕ ( Ὃ  22.1) 

  ( Ὃ  22.1) 

 ὃὠὀὉ ( Ὃ  22.1) 

 Ἰ  ὝἽὕ Ἵ Ἳ ἱὌ ἻὖὉ ὂὖ ἵ ὂὠὄ ὠὋ ὠἻὉὕὍ Ὕὅ Ἳὖ Ὃ Ἧ Ὄ  

Ὃὖ ὅὖ ὀ Ἰ   ἵ ὠὄ ὠὋ ὠἻὉὕὍ Ὕὅ Ἳὖ Ὃ ἵ ὅὄ Ὗὅὕ Ὃ ὂἻὑ ἻὠὍ 

ὑὐὖὉὠὈ Ἳ Ὄ  ὝὅὋὌὕ. ὂὈὖ ὅ ἻὠὌ ἻὐἻ ἯἻὊὕὂὖὉὖὉ ὠὋ  Ἳὁὖ ὝὅὕὋὖ 

ἯὋὖὑὖὉ ὠὋ  ἱὠὁ  Ἳὁὖ ὝὅὕὋὖὠὉ ὅὉ ὅ ὂὖ Ἵ Ἳ ἱὌ ἻὖὉ Ἳ Ἳὕὄ 

Ἰ  ὝἽὕ Ὄὠὀὠὑ ὂὉὕὕὖ Ὅὄ.  
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8.3.ὝἽὕ Ὄὕ Ἵὖ ἯἻὊὕὂὖ Ὀ  ὝἽὕ Ὕὅὕ Ὅὠὀ ἳ ὑὕ ὂ 

 ὝἽὕ Ὄὕ Ἵὖ ἯἻὊὕὂὖ (Concordance) Ἰ  ὅ ὑ  ἱὀ  Ὕὅ  ὝἽὕ ἻὠὍ 

ἯἻὊὑὕὖὠἽ ὅ ὂὖ ὂ ὑὟὂὕ Ἧ ὝἽὕ Ἳ  ἱὀ Ὕὅ  ἱὀ Ἳ , ἵ ὂὠὄ ὠὋ 

ἱὀ Ὕὅ Ἳὖ Ὃὄ ἵ Ὃ Ἳὁ Ἳὗ, ἵ Ὕὂ ὂ ὐ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ ἵ ὅὄ 

Ὗὅὕ Ὃ ὝἽ ὂὖἻὠὍ ὂ . ὝἽὕ Ὕὅὕ Ὅὠὀ (Compendium) ὝἽὕ Ὄὕ Ἵὖ 

ἯἻὊὕὂὖἻὍὖὄὖ Ἰ ὅ ὟὈ ὝἽ  ὝἽὕ Ἳ ὑ  ἱὀ ἻὠὍ  ὐ ἻὠὍ  

Ὕὅὕ  Ἧ ὅὠὀὉὖ ὅὖὕὖ ὂ . Ἳὁὖ ὝὅὕὋὖὠὉ Ὕὅὕ ὂὑὠὊὉὖ ἱὊ ὠὀ  

Ἰ Ὃὖ Ἧὀ Ἳὖ ὂ ὑὖὀὌὕ. 

 Ὃὃὕ Ὃὖ  ἵ Ἳ ὅ ὀ Ἰ  ὝἽὕ  ὝἽὕ Ὕὅὕ Ὅὠὀὑὖ Ὀὕὂὖὕὖ ἻὗὟὐ 

ὂὊ ὅ Ὅ. 

 Ἧὁὖ 

1. Ἧὐ  

1.1 Ἧὐ  ὂὕ ὂ Ἧὁὖ ( Ὃ  57.1) 

1.2 ἯὁὖὝἻὕ Ὗὂ ( Ὃ  68.14) 

. . .  

. . .  

. . .  

2.  ἯὁὖἻὌ 

2.1. ἱὠὐὉὁὖὝὅὕ ὂ  . . . . . . . . . . . . . . . . . . . . 

 ( Ὃ, 81.1) 

. . .  

. . .  

. . .  

3.  Ἰ ὅὠὄ 

3.1. ἰ  ὟἻὕ ὅὕ  ὟἽὊὌὕὂ Ὗὅὕ ὠὂ ὝὅὕὐὖὉὖ Ἳ  ἯὁὖὉ (ὅ  51.9) 

4. ἯὁὖὠὈ 

5. ὑὕὖὠἽ 

6. ὂὖὊ Ἵὖ 

7. ἰὠὀ 

8. Ἰ ὠὈ 

9. ὂ  
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10. ὅ ἻὠὊ (ὟἽὁ ) 

ὝἽὕὌὠὀ  ὂὉὕὕὖ Ἳ ὄ  ὋὖὉ Ὗὅὕ ὝἽ Ὅὖ Ἧ ἻὠὍ ὝἽὕ ἻὍὕἻ 

ὅὖὕὖ ὂὊὟὑ . ἱ ὀ  ὐ  ἯὠὀὉὕὍ ὅ ὂ ὅὀ Ὗὑ . ὑὐὖὉὠὈ Ἳ 

Ὄ  ὃὕ ὝἽὕ Ὄὕ Ἵὖ ἯἻὊὕὂὖὠὉὟὉὕ ὝἽὕ Ὕὅὕ ὠὀὠὑὟὉὕ ὂὉὕὕὖ Ἳ ἱὉ . 

ὂὈὖ ὅ ἻὠὌ Ἳὐ ἯἻὊὕὂὖὉὖὉ ὠὋ  Ἳὁὖ ὝὅὕὋὖ ἯὋὖὑὖὉ ὠὋ  ἱὠὁ  

Ἳὁὖ ὝὅὕὋὖὠὉ ὅὉ ὅ ὂὖ Ἵ ἻἻὕὌ ἱὌ ἻὖὉ Ἳ  ἱ ὂὠἻὉ ὝἽὕ Ὄὕ Ἵὖ 

ἯἻὊὕὂὖ ὝἽὕ Ὕὅὕ Ὅὠὀ ὂὉὕὕὖ Ὅὄ.  

8.4. ἯἻὊὕὂὖ ἳ ὑὕ ὂ 

 ἻὁὖὄὖὠὉ ὅὉ ὅ ὂὖ, ὅὌ ἳὠὐ ὅὕ ὅ Ὄὕ ἻὕὌ ὝἽ Ὁ ὅ ἯἻὊὕὂὖ 

ὂὉὕὕὖ ὂὠὌ ὈὖἻ ἻὖὉ ἻὕὌ ὂὖ ὠὋ ὂ ἰ ἻὍὖ Ἵ ὂὖὉὕ ὝἽ  ὑὖὀὌὕ. 

Ἳὁὖ ὝὅὕὋὖὉὖ ὅὉ ὅ ὂ ὂ Ἳ ὑὖὂ ὂὖ Ὀὖ ἯἻὊὕὂὖἻὠὍ ὂὉὕὕὖ ἻὌὕ. ἱ ὂὠἻὉ 

ἯἻὊὕὂὖ Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ὝὈὕὐὖ Ἳ ὅὖ ὂ, ὝὈὕὐὖὝὅὉ ὂ Ὗὅὕ Ὃ ὝἽὉ ὅὕ Ἳ  

Ὕὅὕὖ ὅὉ ὅ . 

8.4.1.ὂὈὖὐὖ Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ἯἻὊὕὂὖ ἳ ὑὕ ὂ   

ὝὈὕὐὖ Ἳ Ὃ  Ἳὁὖ ὝὅὕὋὖὉὖ ὅ  ὈἻ ὂὕὄ. Ἰ  ὝὈὕὐὖὉὖ ὝἽὕ Ἧὂ  

ἱὌ Ἳὁ  , Ὕὅὕ , ὅὉ ὅὕ Ὀ  ὑὕ ἻὖὉ ὂὖ Ἧὂ  ἳὅὟὉὕἻ 

Ὗὅὕ ὋὠὑἻὠὍ ἯἻὊὕὂὖ ὑὖὍ ἻὖὋ. ὟὈ  Ἰ  ὝἽὕ  ὃὖἻὊὕὄ ὅὖὋὝὈὕὐὖ 

ὅὂ ἻὠὍ  ἱ ὝὈὕὐὖ ἯἻὊὕὂὖἻ ὑὖὍ Ἳὖ Ὃὄ. ἯἻὊὕὂὖ ὂὉὕὕὖ ὅὁὖ 

ἵὍὖὂὕὄὂ Ὄ. Ὀὖ ὂ ὟὃὊ , ἯὂὖἻ ἳὀ  ἳὠὐ  Ὕὅὕ ὝἽ ὑ ἰ . Ἰ  

ἯἻὊὕὂὖὠὉ ἳ ὑὕ Ἳ ὃὗ ὀἻὕὌ Ὗὂὠὑ ὅ . ἵὄὟὑ ἯἻὊὕὂὖ ἳ ὑὕ Ἳ 

Ἳὁὖ ὝὅὕὋὖἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ.  

8.4.2. ἯἻὊὕὂὖ ἳ ὑὕ  ὅ ὃὖὠὌἻ  

Ὕὅὕ ὑὕἻ ἯἻὊὕὂὖ Ἰ ὠὋ ὂὉὕὕὖ ὅὂ Ὗὂὠὑ ὅ  ὅ ὃὖὠὌἻ:  

1. ὝἽ ὂὖἻὠὍ ὟἽἻὕὖ ὂ, ἰὊὕ  ὑὠἻ ὅ ὂ ἯἻὊ ὑὕὖὠἽ ὅ ὂ 

ἵ ὅ  ὂ Ἳ ὀ ὃὖὠὌἻὍὕ.  

2. ὝἽὕ Ἳὕὄ ἱὌ Ἳὁ  ἰὊὕ ὂ, Ὕὅὕ  ἵ ὂ, ὅὖὋὝὈὕὐὖ ὝἽὕ ἻὠὍ 

ἵ ὂ, ὝἽὕ  ἳὅὟὉὕἻ ὠὂ ὑὖὍ ὂ ἱὠὑἻὠὍ ἱὊ ὀὕ ὃὖὠὌ 

ὅὁὖὉὕ.  

ἱὂὖ ὂ  Ἳ ὀ ὅὁὖ ἵὍὖὠὈὉὕἻ Ἳὁὖ ὝὅὕὋὖ ὅ ὂ ἱὉ . ἱὊ ὀὕ Ἳ ὀ ὅὁὖὠὉ 

Ὀὄὖὂ Ὁ ἽὖὉὕὟὌὟὉ ὝἽ Ὁ ἱὉ .  
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8.4.3. Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ἯἻὊὕὂὖ: ὑὊὌὕ  Ἳ  

Ὀὕ  Ἧ ὄὕ (Mathews Arnald) ἵ Ὃ ἰ ἻὖὌ ἻὑὖἿ ὂ  ἻὑὖὠὂἻ Ἳὕὄ 

ὝἽὕ Ὄὠὀὠὑ ὂ  ὂὌὕἻ Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ἳ ὑὕ Ἳ ὝἽ ὂὕ. ἱὂ  IBM-704 

ἵ Ὃ Ἳὁὖ ὝὅὕὋὖ ὅὉ ὅ ὂ ὅ ὀ. Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ὝἽὕ Ὄὠὀὑὖὠὄ ὂ  ὂὌὕἻ 

ὟὅὊὕἽὖὕὖὉ ὅ  (Stephen) ἳ ὑὕ Ἳὖὄὕ. ἱὂὄὕ Ὕὂὕὀ  Oxford ἯἻὊὕὂὖ 

ἳ ὑὕ Ἳ ὝἽὕ Ὄὠὀ (Concordance) Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ἳ ὑὕ Ἳ ὅ ὀ. ἱὠὂ  

Ὕὂὕὀ  ἰ ἻὖὌ Ὀ  ὅὖὋ ὝὈὕὐὖἻὍὖ ἯἻὊὕὂὖ ἳ ὑὕ Ἳ Ἳὁὖ ὝὅὕὋὖἻ ἰ Ἳὕ ὟἻ 

ὅὉ ὅ ὂ ὅ ὀὄ. ὂὈὖ ὅ ἻὠὌ ἻὐἻ ὂὖ Ἵ Ἳ ἱὌ ἻὖὉ ὂὖ Ἳὕὄ ἯἻὊὕὂὖ ἳ ὑὕ Ἳ 

Ἳὁὖ ὝὅὕὋὖ ὅὉ ὅ ὂ ὅ ὀ. ἱ Ὗὑ ὂ  Ὁ Ἵὖ ἰ . ἻὖὕὖὉὕ ἵ  ὂ ἻὕὌ 

ἯἻὊὕὂὖ Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ἳ ὑὕ Ἳ ὅ Ὅ. ἱ ὂ ἯἻὊὕὂὖ Ἧ  ὑ ὑὖ , 

ὂἻ ἻὍὖ Ἳὖὠὀ Ἳ Ὕὅ Ἳὖ Ὃὄ.  

8.4.4.Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ἯἻὊὕὂὖ: ὠὋὠὈἻ  

Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ἯἻὊὕὂὖ ἳ ὑὕ ὑὂ Ἳὗ Ἳ ὀ ὠὋὠὈἻ 

ὅὖ ὅ Ὃ ὅ Ἳὖ Ὃὄ.  

1. ὝἽ ὂὖἻὠὍ ἳ Ὅὗ ὝἽ ὂ  

2. ὝἽ ὂὖἻὠὍ ὑὕ ὠὂἻὍὕἻ ὅὖὕὖ ὂ  

ἱ ὃὖὠὌὉὖ Ἰ  ὑὕ ἻὖὉ ὂὖ ὝἽὕ Ἳ ὂὄὖὉὕἻ ὅὖὕὖ Ἳ ὅ ὅὖ ὑ  ὅ Ὁ 

ἳ ὑὕ Ἳ ὅ ἻὖὋ.  

ὝἽὕ ὑὕὖ ἵ  

WORD LINE NUMBER 

1. ὟὈ Ἳ ὀ ὅ Ὁ  ὝἽὕ Ἳ ἯὠὑἻ  ἱὀ  Ὕὅ  ὑὕὖὠἽὉὖ ἱὀ  Ὕὅ Ἳὖ Ὃὄ. 

ὟὈ  Ἰ  ὝἽὕ ἳὠὊὉὖ ὅὌ ἱὀ ἻὍὖ ὅὉὄὅ ὂ ὅ ὂὕ Ἧ ὂὠὄ ὠὋ 

Ἧ ὝἽὕ ἱ ὅ Ὁ  ἱὀ Ὕὅ .  

2. ὟὈ Ἳ ὀ ὅ Ὁ ἯἻὊὑὕὖὠἽ ὅ ὂ ὅ ἻὖὋ. ἱ  ὟὈἻ ὀ ὅ Ὁ  ὝἽὕ Ἳ 

ἱὀ Ὕὅ  ὑὕὖὠἽ ὠὋὠὉ Ὀὕ ἻὖὋ. Ἰ  ὝἽὕ ὅὌ ὠὋ ἱὀ  Ὕὅ Ὃὖ ὅὖ Ἧ  

Ἧ ὂ  ὑὕὖὠἽ ὠὋ Ὕὅ ἻὖὋ.  

3. ἱ ὑὕ  ἯἻὊὑὕὖὠἽ ὅ ὂ ὅ Ὅ ὅ Ὅ ὅ Ὁ  Ἳὗ Ἳ ὀ ὅ Ὁ 

ἳ ὑὕ Ἳ ὅ ἻὖὋ.  
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ὝἽὕ (WORD) ὃὖἻ Ὕὑ ὁὖ ὠἻ  

FREQUENCY 

ὝἽὕ ἱὀ Ὕὅ  ἱὀ ; 

LIST OF LINE NUMBER 

ἱ ὅ Ὁ  ἳὂὑὖ ὝἻὕ  ὅὖ ὑ  ὅ Ὁ ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃ.  

ὝἽὕ 

WORD 

ὃὖἻ Ὕὑ ὁὖ ὠἻ 

FREQUENCY 

ὝἽὕ ἱὀ Ὕὅ  

ὑὕὖὠἽ ἵ   

LIST OF LINE NUMBER 

ἱὀ  Ὕὅ  ὑὕὖ 

CITATION 

ὟὈ Ἳὀ  ὅ Ὁ  Ἰ  ὝἽὕ ἳὠὊὉὖ ἵ ὂὠὄ ὠὋ ὅὉ ὅ ὂ ὅ Ὅ 

ἵ ὅὠὂ ἯὋὖὉὌὕ. Ἧ ὝἽὕ ἱὀ Ὕὅ  ὑὕὖ Ὕὂὕὖὑὂὕ Ἧὂὠὄ ὝἻὕ  Ἧ ὝἽὕ  

ἱὌ Ἳὁ  Ὕὅὕ  ἳὅὟὉὕἻ Ὗὅὕ ὋὠὑἻὠὍ ἰὊὕ  ἵ ὂὌὕ. ἱὂ Ὄ  

ὑὖὑὊ Ἳ ὉὈὕἻ ὑὖὠὊὑὕἻ Ἳὖὠὀ Ἳ Ὕὅ Ἳὖ Ὃὄ.  

8.4.5. ἯἻὊὕὂὖ ἳ ὑὕ ὑὂὖ ἱὉ ὠἻ ὝὈὕὐὖὉὕ  

Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ἯἻὊὕὂὖ ὂὉὕὕὖ Ἳ ὅ Ὗὅὕ Ἳὖὠὀ Ἳ ὅ ἱ ὂὖ ὅ ὑ 

ὝἽὕ Ὄὠὀ ὅ ὑ  Ὗὅὕ  ἱ . ἱὂὖ ὝὅὉ ὝἽὕ Ἳ Ὀ  Ὗὑ ὠὈ 

ἳ Ἳ ὀ  Ὁ ὝὅὉ ὝἽὕ Ἳ Ὀ  Ὗὑ ὠὈ ἳ Ἳ ὀ  Ὁ ὝὅὉ ὝἽὕ Ἳ 

ὂὄὖ ὂὄὖ ὝἽὕ ἻὍὕἻὟὑ ἱὀ Ὕὅ . ἳὂὕὊὁὈὕἻ Ἳὁὖ ὝὅὕὋὖ, Ἳὁὖ ὝὅὕὋὖὠὉ, 

Ἳὁὖ ὝὅὕὋὖὉὖ, Ἳὁὖ ὝὅὕὋὖὉὕ, Ἳὁὖ ὝὅὕὋὖ Ὗὅὕ Ὃ ὝἽὕ Ἳ ὂὄὖ ὝἽὕ ἻὍὕἻὟὑ 

ἱὀ Ὕὅ . ἱὠὑἻὠὍ ὝἽὕ ὑ ὑ Ἳ ἵὄ ὝὈὕὐὖὉὖὉὌὕὍ Ἳ Ἳὖ Ὃὄ. ἰὄὕ  

ἯἻὊὕὂὖὉὖ ἱὠὑἻ  ὂὄὖ ὝἽὕ ἻὍὕἻ ἱὀ Ὕὅ  (Ἧ Ὄ ) ἱὀ ὝὅὋὕ. Ἳὁὖ ὝὅὕὋὖ 

ἵ Ὃ ὝὅὉ ὝἽὕ Ὀ ὟὈ ἯἻὊὕὂὖὉὖ ἱὀ Ὕὅ . ἱ  Ὗὅὕ Ὃ ἯἻὊὕὂὖ ὝἽὕ ἻὠὍ 

ὝὈὕὐὖὉὖὉὌὕὍ Ἳ lexmes ἵ Ἳὖ Ὃὄ. ἱ  Ὗὅὕ  ὅ  ἵ Ὃ ὑὖὠὄ ὝἽὕ  

ὅ ὂὕ, ὅ ὂὕ, ὅ ὂ Ὗὅὕ Ὃ ἵ ὁ Ὃ ὝἽὕ ὑ ὑ Ἳ ἱ ὅὖ  ὅ  ἵ ὅὟὂ 

ἯἻὊὕὂὖ ὝἽὕ Ὄὕ. Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ὝἽὕ Ὄὠὀ ὂὉὕὕὖ Ὗὅὕ ὝἽὕ ὑ ὑ ἻὟὍ 

ἱὀ Ὕὅ . ἱὂὖ  ἯἻὊὕὂὖ ὝἽὕ ἻὠὍ Ὀὄὖὂ Ὁ ἽὖὉὖὄὕὟὌὟὉ ὟὈ ὝἻὕ Ὅ 

Ὗὑ . ἱ ὅὁὖὠὉ  ὠὈὉὕἻ Ἳὁὖ ὝὅὕὋὖ ὅ ὂ ἳ ὅὄὖὉ ἰ  ὟὈ ;ὝἻὕ Ὅ 

Ὗὑ . ἱ ὑὕὋὕἻ ὝἽὕ ὑ ὑ ὂὖ  (word forms) ἳ ὅὄὖὉ ὅ ὅὕ  Ὄ  

ἯἻὊὕὂὖ ὝἽὕ ἻὠὍ (lexems/dictionary words) ἳ ὑὕ  ὠὋὠὉ ὝὈὕὐὖὉὖὉὌὕὍ Ἳ 

lemmantisation ἵ  Ἧὠὐ Ἳὖ Ὃὄ. ἱ ὠὋὠὉ Ἳὁὖ ὝὅὕὋὖ ὅ ὂ Ὁ ἽὖἻ 

ὟὈ ὝἻὕ Ὅ ὅ ὑ ἻὖὋ. ἱὂ  ἱὉ ὠἻ ὝὈὕὐὖ ἰ  ἳὂ ἻὖὋ.  
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8.4.6. ὠὊ  

Ἳὁὖ ὝὅὕὋὖ ὑὐὖ ἯἻὊὕὂὖ ὂὉὕὕὖ ὅ ὃὖὠὌἻὍὖ Ἳὁὖ ὝὅὕὋὖ ὅ ὂ ἱὉ  

ὃὖὠὌἻὠὍ, ὠὋἻὠὍ  ἻὈὕἻ ὅὕ Ὗὂὕ. ἱ ὠὋἻὍὖ ἯἻὊὕὂὖὉὖ ὝὈὕὐὖ 

Ἰ  ὂὠὀὉὖ ὠὌ. ὂὈὖ ἯἻὊὕὂὖὟὉὕ, ἰ ἻὖὌ ἯἻὊὕὂὖὟὉὕ, ὅὖὋὝὈὕὐὖ ἯἻὊὕὂὖἻὠὍὟὉὕ 

ὟὈ Ἳ ὀ ὠὋἻὠὍ ὅὖ ὅ Ὃὖ ἳ ὑὕ ἻὌὕ. Ἧ ὂ ὂ ὝὈὕὐὖἻὍὖ ἯἻὊ ὑὕὖὠἽ ὅ ὂ 

ὅ  ὝὈ Ὕὅὕ ἻὠὍ ὑ ὑὠὈ Ἳ Ὗὑ . 

 ἯἻὊὕὂὖ ὂὉὕὕὖ ὅὂ Ἳὕὄ ἽὖὌ ὝὈ Ὕὅὕ Ἳ ὝὑὍὖὑ Ὅὄ. (ἵ Ἳὕ ὀὕἻ 

Tool Box ἵ Ὃ ὝὈ Ὕὅὕ  ἯἻὊὕὂὖ ὂὉὕὕὖ Ἳ Ὕὅὕὖ ἳὂ .) Ἧὑ ὠὋ ὅὉ ὅ ὂὖ 

ἯἻὊὕὂὖἻ ὂὉὕὕὖ ἻὌὕ.  DATA BASE, DATE BASE MANAGEMENT SYSTEMS Ὗὅὕ Ὃὠὑ 

ἯἻὊὕὂὖ ὂὉὕὕὖ ὂ  Ὕὅὕὖ ἳὂ . ὅὖ ὑ  ἵ Ἳὕ Ἦὅὕ ὟὊὕ Ὗὅὕ Ὃ 

ὑὐὖ ὠὋἻὠὍ ὅὉ ὅ ὂὖ ἯἻὊὕὂὖ ὂὉὕὕὖ ὂ ἵὍὖὉ ὑὖὍ ἻὈὕ. 

 ἯἻὊὕὂὖὉὖ Ἰ Ὕὑὕ ὝἽὕ ὅὂὖὑὖ ὂὠὌ  ὝἽὕ, ἵ ὝὅὉ, ὝἽὕ 

ὑὠἻ ὅὕ, ὅ Ὕὅὕ ὠὈἻ Ὗὅὕ Ὃ ὂἻὑ Ἳ Ἧὀ Ἳ Ὗὑ  ἵ ὅὂ  

Ἧ ὅὠὀὉὖ ὂὊ ὠὈὉ ὠὂ ἳ ὑὕ Ἳ Ὗὑ . Ἳὗ ὑ ἵ Ἳὕ  

Ἳὕ Ὅὖ ἱὀ  ὅ Ἳ ὑ ὑὄὑ ὠὋ ἻὍὖ ὝὅὉ ἻὍὕἻ Ἳὕ Ὅὖ 

ὑὌ ὅ Ἳ ὑ ὑὄὑ ὠὋ Ἧὑ Ὃὖ ὃὖὊ ὅ ὅὀ Ὗὑ Ὁ ὝἽ ὂὖἻὍὕἻ 

ἵ ὝἻὕ ὍὌὕ. Ἰ Ὕὑὕ ὝἽὕ ὅὂὖ Ἰ  ὅὂὖὑὕἻ ἯὠὈ . 

ὂὠὌ  ὝἽὕ:ἶ  

ἵ ὝὅὉ: eevu 

ὝἽὕ ὑὠἻ ὅὕ: ὝἽ.Ὕὅὕ. Ὃὕ.ὑὖ. (ὝἽὉ ὅ Ὕὅὕ Ὃὕ ὑὖὠὄ) 

Ὕὅὕ  1: ὂ  

ἵ Ἳὕ 1: ὀ ἻὠὍ ἶὑὖ ἵ ἻὠὍ ὅὉ ὂὖὄὕ. 

Ὕὅὕ  2 : 2. Ἳ ὀὑὖ ὑὖὀ 

ἵ Ἳὕ 2 : Ἧὀ  ὠὋὠὉ ἶὑὖὑὖ Ὀ ἻὍὖ ὟὅὕὊὕ ὀ ὠὂ Ἧὀ Ἳὖ ὑὖὀ 

ἱὉὌὕ. 

Ὕὅὕ  3 : Ἧ ὂ, ὝἽ ὂ 

ἵ Ἳὕ 3 : ἶ ἻὠὁἻὠὍ ἶὑὖ ὅὌ ὂ ὟἽὂ ὑὖὠὍὑὖ ὂὄ. 

ὑὐὖὉὠὈ ἻὠὍ ὅὉ ὅ ὂὖ ὝἽὕ ὅὂὖὠὑ ὅὖ ὑ Ὀὕ ἯἻὊὕὂὖ ὑ ὑὖ ὂὊὌὕ. 
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ἶ .     eevu      ὝἽ. Ὕὅὕ. Ὃ.ὑὖ. 1. ὂ ; ὀ ἻὠὍ ἶὑὖ ἵ ἻὠὍ 

ὅὉ ὂὖὄὕ. 2. Ἳ ὀὑὖ ὑὖὀ; Ἧὀ  ὠὋὠὉ ἶὑὖὑὖ Ὀ ἻὍὖ ὟὅὕὊὕ ὀ ὠὂ 

Ἧὀ Ἳὖὑὖὀ ἱὉὌὕ. 3. Ἧ ὂ, ὝἽ ὂ; ἶ ἻὠὁἻὠὍ ἶὑὖ ὅὌ ὂ ὟἽὂ 

ὑὖὠὍὑὖ ὂὄ. 

8.5.ὝἽὕ ἻὍ ἽὖὉ ἳ ὑὕ ὂ 

 ὝἽὕ ἻὍ ἽὖὉ (thesaurus) ὂὉὕὕὖ ὅὂ Ἳὁὖ ὝὅὕὋὖὠὉ ὅὉ ὅ ὂὌὕ. 

Ἰ ὂ (similarity), ἳ Ὅὀ Ἳ (Inclusion), ὟὈ Ὃ (Overlapping), Ὗὑ ὅὀ (Disjunction) 

ἵ Ὃ ὂ Ἳ Ὕὅὕ ὠὈ ἳὋ ἻὍὖ Ἧ ὅὠὀὉὖ ὝἽὕ ἻὠὍ Ἧὑ Ὃὖ ὅ ὃὖὠὌ 

ἯὠὈ  Ὕὅὕ ὠὈ  ὝὑὍὖ ὅ ὑὖὂ ὂὖ Ὕὅὕ ὠὈ ἻὍ ἻὍὕἻ ὅ  

ὂ ὑ  ὝἽὕ ἻὍ ἽὖὉὈὕ. Ἳὁὖ ὝὅὕὋὖ ἳὂὑὖ ὀ ἱ ὝἽὕ ἻὍ ἽὖὉ ὠὂ ὠὋ ὂ 

ἳὠὐ ὅὖ ἻὖὉ ἻὕὌ Ἳ ὀ ὂὖ ἳ ὑὕ ἻὖὑὖὀὌὕ. Ἳὁὖ ὝὅὕὋὖὉὖ ὅὉ ὅ ὂ ὂ Ἳ 

ὑὖὂ ὂὖ Ὀὖ ὝἽὕ ἻὍ ἽὖὉ ὠὂ ἳ ὑὕ ἻὌὕ. ἱ ὂὠἻὉ Ὀὖ ὝἽὕ ἻὍ ἽὖὉ 

ὝὈὕὐὖὝὅὉ ὂ, ὝὈὕὐὖ Ἳ ὅὖ ὂ, ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ ὃὗ Ἳ, ὂἻὑ  Ὀὗ Ὗὅὕ Ὃ 

ὝἽὉ ὅὕ Ἳ  Ὕὅὕὖ ὅὉ ὅ . ὂὈὖ Ἳὕὄ Ὀὖ ὝἽὕ ἻὍ ἽὖὉ Ἰ ὠὋ  ὂὈὖ 

ὅ ἻὠὌ ἻὐἻ ὝὈὕὐὖὉὖὉ ὠὋ  Ἳὁὖ ὝὅὕὋὖ ἯὋὖὑὖὉ ὠὋ  ἱὠὁ  

ἳ ὑὕ Ἳὖ Ὅὄ (ἱὊὕὟἽ ὂὖὊ  Ὀ  ὅὕ ἻὊ (2006). ἱὂ  ὂὊ ὂὍ 

ἱὊὕὟἽ ὂὖὊὄὖ (2001) ὂ ἻὕὌ ὂὈὖ ὝἽὕ ἻὍ ἽὖὉ ὠὂ ὅὉ ὅ ὂὖ 

ἳ ὑὕ Ἳ ὅ Ὅ. ἱ ὝἽὕ ἻὍ ἽὖὉὂὖ ὂὊ ὂὍ ὠὃὀὕὑὖ (1975) 

Ὕὅὕ ὠὈ Ὃὕ Ἧ ὅὠὀὉὖ ἳ ὑὕ Ἳ ὅ ὀ. Ἧὑ  ὠὅὅὖ ὝὈὕὐὖὝὅὉ ἻὕἻ 

ὝἽὕ ἻὠὍ ὝὈ ὅ ὂ ὝἽ  Ἳ ἻὠὍ ὅ ὃὖὠὌ ἯὠὈ ὅὕἻ Ὕὅὕ Ὄ 

ὑὠἻ ὅὕ ὝἽ  ὂ Ὅὕ. (ἱὂὖ ὂὊ ὅ Ὅ ὝἽὕ ὝὋὕὠἻ Ὕὅὕ ὠὈ ἯὠὈ  

Ἳὕ Ἵὖ Ὄ Ὕὅὕ ὠὈὉὖὉ ἳ ὑὕ Ἳ ὂὖ Ἳὗ ὑὖὍ ἻὈὕἻ ὂὊ ὅ Ὅ.)  Ἳὗ ὑ ὑ 

ἱὂ  ἻὈὕὄ ἻὖὠὍ ὅὀὈὕ. 
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    ὝἽὕ ὝὋὕὠἻ 

ὅ ὠὈἻ          ὃὖἻ Ἳ     Ἧ ὑ Ἳ       Ὕὂὕὀ ὅὖἻ 

ἯἮὋὖὠὁ ὝὅὉ Ἳ ἳὉ ὂὖὠὁ ὝὅὉ Ἳ 

ἳὉὖ Ὅὠὑ ἳὉὖὕὖ Ὄὕὂὠὑ    Ὀὄὖὂ Ἳ     ἱὉ ὠἻὉὖὋ ὂ ἳὉὖ Ἳ 

 ἱὉ ὠἻ     ἳ ὑὕ ἻὖὉ Ὀ  

 Ὕὅὕ Ἳ      ὅὂὄ ὝἽ ὂ Ὕὅὕ Ἳ 

 

ὠὃὀὕὠὑ (1975) ὅὖ ὅ Ὃὖ ὝἽὕ ἻὍὕ ὝὈ ὅ ὂ ὝἽ Ὁ ὅ Ἳ Ἳ (concepts) 

ὅ ὠὈἻ (entities), ὃὖἻ Ἳ (events), Ἧ ὑ Ἳ (abstracts), Ὕὂὕὀ ὅὖἻ (relationals) ἵὄ 

ὃ ἻὕἻ ὅ Ἳὅ Ὅὄ. ὅ ὠὈἻ Ἧ ὑὈ Ὄὕ ὅ ὠὈὝὅὉ ἻὠὍ ἳ Ὅὀ . 

ὃὖἻἻ  ὑὖὠὄἻὠὍ ὑὖὠὄ ὝὅὉ ἻὠὍ ἳ Ὅὀ ; Ἧ ὑ Ἳ 

Ἧ ὑ ὝὅὉ ἻὠὍ ὝὅὉὊὠὀἻὠὍ ὑὖὠὄὉὠὀἻὠὍ ὝὈ ὅ ὂ ὝἽ ; 

Ὕὂὕὀ ὅὖἻ ὅὖ ἻὠὍ ὅὖὋ ὝἽὉ ὅὕ  ὝἽὕ ἻὠὍ (functional words) 

ὝὈ ὅ ὂ ὝἽ . ἱ Ὕὅὕ ὠὈ ἻὍ ἻὍὖ ἳ ὅ ὂὅ  ὝἽὕ Ἳ 

Ἰ Ὕὅὕ Ὕὅὕ ὅ ὝὈὕὐὖὉ(synonymy), ἳ Ὅὀ  ὝὈὕὐὖὉ-ἳ Ὅὀ  ὝὈὕὐὖὉ 

(hyponymy-hypernymy), ἽὖὠὄὝὈὕὐὖὉ- ὝὈὕὐὖὉ (meronymy-holonymy),  ἵὂὖ ὝὈὕὐὖὉ 

(antonymy) Ὗὅὕ Ὃ Ὕὅὕ ὠὈ Ἧ Ὄ  ὝἽὕ Ἵὕ ἳὋ ἻὍὕ Ὕὂὕὀ 

ὅ ὂ ὅ Ὅὄ. ὅὉὄ ἱὠὀ Ἳ ὂὖ Ὄ  Ὗὑ Ὁ ὝἽὕ ὠὌ Ἧὂὖ ἳ Ὅὗ ὝἽ  

Ἧὂ  Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖἻὠὍὟὉὕ ἳ Ὅὀ  ὝὈὕὐὖὠὉὟὉὕ ἳ Ὅὀ  ὝὈὕὐὖὠὉὟὉὕ 

Ἵὖὠὄ ὝὈὕὐὖὠὉὟὉὕ ὝὈὕὐὖὠὉὟὉὕ ἵὂὖὝὈὕὐὖὠὉὟὉὕ ὂὊ ὂὍ ὂὖ ὝὅὋὌὕ.   

8.6.ὝἽὕ ὑὠὌ ἳ ὑὕ ὂ 

ἱ  Ἰ  ἱὠὁὉὂὍ  ὂὊ ὠὈὉὈὕ  (Online Data Base). ἱ  ὝἽὕ ἻὍ ἽὖὉ 

Ὀ  ἯἻὊὕὂὖ ἵ Ὃ ἱὊ  ὅ ἻὠὍ  ὝἻὕ  Ὀὖ ὂ ὂὖὋ ἳὠὀὉὂὕ 

ἯὠὈ Ὅ. ὝἽὕ Ἳ ὂὈ ἻὖὠὀὟὉ ἳ Ὅ Ὕὅὕ ὠὈ ἳὋ ἻὍὕ ὑὠὌ Ὗὅὕ 

ὅὖ ὄ ὅ ὅὠὂ ὝὑὍὖ ὅ ὑὂὕ ἱ  ἯὠὈ . ὝἽὕ ὑὠὌὉὖ ὈὖἻ ὅὊ ὂ 

Ὗὃὕ Ἳ ὝἽὕ ὂἻὑ ἻὠὍ ὝἽὕ ὑ Ἳ Ἧ ὅὠὀὉὖ Ἧ ὌὕὈ ὝἽὕ Ὕὅὕ ὠὈ 

Ἧ ὅὠὀὉὖ Ἰ ὅ ὑὂὕ. ἱ ὂ Ἧ ὅὠὀὉὖ ὝἽὕ ὑὠὌ ἯἻὊὕὂὖὉὖ 
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Ὗὑ ὅ  ὝἽὕ ἻὍ ἽὖὉ ὠὂ ἳ Ὅὀ . ὝὊὕἾ  ὝὂἽὕὊ Ὗὅὕ Ὃ 

ὝἽὕ ἻὍ ἽὖὉ Ἳ ὂὈὖ  ἱὊὕὟἽ ὂὖὊὄὕ (2001) ἳ ὑὕ Ἳ ὅ ὀ ὂὈὖ 

ὝἽὕ ἻὍ ἽὖὉ ὝἽὕ ὑὠὌ ὅὖ ὑὂ  Ὗὄὕ Ὁὕ ἯὠὈ . ἱὠὑὝὉ Ὄὕ 

ὂἻ ὑ ὑὖ ἯὠὈ ὂὠὑ. ἯἻὊὑὕὖὠἽὉὖ ἯὠὈ ὂ ὝἽὕ ἻὍ ἽὖὉ ἻὍὖ Ἵὖ Ἳ 

ἵ ὄὝὑ Ὃὕ Ἧὑ Ὃὖ Ὗὂὠὑ  ἯὂὖἻὈὕὄ ὅὂὖ Ἳ Ἳὕὁ Ὕὅ . ἱ  ὝἽὕ Ἳ 

Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖἻ ἵ Ὃὕ ὀ ἯἻὊὑὕὖὠἽ ἻὕἻ ἱὊ ὠὋ Ὗὃὕ Ἳὗ 

ὝἽ ὂὕ ὟὂὠὑὉὕὄ ὂἻὑ ἻὠὍ Ὕὅ ὅὕ ὝὅὋ ἱὉ . ὂ ὠὋ 

ἯἻὊὑὕὖὠἽὉὖ ἯὠὈ ὂ ὝἽὕ Ὄὠὀ Ὄ  Ὃὖ ὅὖ ὀ ὝἽὕ ἵ Ὕὅὕ ὠὈ ὂὠὌ ὅὖ 

ὑ ἻὖὋ ἵ ὅὠὂ Ὕὂὕὖ ὝἻὕ ἱὊ ὀὕὑ ὠὋ ὟὃὕἻὗ ὝἽ ὂὕ Ὗὑ Ὁ 

ὂἻὑὠὌ ὝὅὋ ἱὉ Ἳὖ Ὃ. ἱὂὄὕ Ὗὂ  ὟὃὊ ἱὊ  Ὀὀ ἻὕἻ ἳὉ . ἰὄὕ  

Ἳὁὖ ὝὅὕὋὖὉὖ ὑὐὖ ὟὂὀὠὌ ὑὖὠὊὑὕἻ ὝἽ Ὁ ἱὉ . ὝἽὕ ὑὠὌ 

Ὀὖ ὝἽὕ ἻὍ ἽὖὉ ὠὂὑὖὀ Ἰ  ὅ  ὟὈὌὕὄ. ὂὈὖ ὅ ἻὠὌ ἻὐἻ ὝὈὕὐὖὉὖὉ  ὠὋὉὖ  

ἱὊὕὟἽ ὂὖὊὠὄ ὂ ὠὈ ἰ ὑὕὍὊὕἻ  ὝἻὕ  ἱ ὂὖὉ ἯὊἽὖ  ὂἻὑ Ὕὂὕὀ  Ὀ  

Ὀὖ ὄ  ἯὠὈ Ἵὖ  ὃὖὂὖ ὃ ὠἻὉὖ  Ἳὗ  2006-2009 ἵ Ὃ ἻὕὌἻ ὀὀ ὂὖ  ὂὖὊὕὑὖὀ  

ὝἽὕ ὑὠὌ ἳ ὑὕἻ ὂὖ  Ἰ ὅ ὂὖὉὕἻ ὂὈὖ  ὝἽὕ ὑὠὌ ἳ ὑὕ Ἳ  Ὕὂὕὀ Ἳ ὅ ὀ  

ὂ  Ἳ ὀ ὂὖ  15000 Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖὉ  Ἳ  ἱὊ ὀὕ  Ἳ ὀ ὂὖ  15000 

Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖὉ  Ὀ Ἳ  ἳ ὑὕ Ἳ ὅ  TDIL ἱὠὁὉ ὂὍ ὂὖ ὅὂὖὟὑ Ὃ 

ὝἽ Ὁ ὅ Ὅὄ.  

ἻὈὕἻ, ὝἽὕ ἻὠὍ Ἧὑ Ὃὖ  ἱὠὀὟὉ Ἳὕὁ ὅ ἳὋ Ἳ  Ἧ ὅὠὀὉὖ  

ὅὖὠὁ  Ἰ  Ἰ ὠὋ ὝἽὕ ὑὠὌ (wordNet) ἵὄ ὑὠὊὉὠὋ ὑὖὍ Ἳ  ὝἽ ὉὌὕ . 

ὝἽὕ ὑὠὌὉὖ  Ἧ ὅὠὀ ἳ ὑὕ Ἳ   Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ  Ὀ ἻὍὕ  

(synsets). Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ  Ὀ Ἳ ὂὕ  ὝἽὕ  ἳὋ ἻὍὕ  Ὕὅὕ ὠὈ 

ἳὋ ἻὍὕ  Ὕὂὕὀ ὅ ὂ ὅ Ὅὄ. ὝἽὕ ὑὠὌὉὖ  ὅὖ ὄὁὖὉὖ  Ὄ Ὕὅὕ ὠὈ 

ἰ  (ontology) ἯὠὈ .  

ὝὈὕὐὖ Ἰ  Ἰ Ἳὖὠὁ ὂ, Ἰ Ὃὖὠὁ Ἳ ὅ ὀ Ἰ ὠὋὉὕἻ  ὝἽὉ ὅ Ἳὖ Ὃ . 

Ἧ ὅὠὀὉὖ  ὝὈὕὐὖ ἳὌὠἻ Ὀὄὖὂ ὠὍ ὀ  Ὕὂὕὀ ὅ Ἳὖ Ὃ . Ὄὄὕ  ἳὌὠἻ  

Ἳ ὑὕ Ἳ  ὝἽ ὂὂ  ὑὖὠὍὑὕἻ ὝὈὕὐὖὉὖ  Ἧ ὅὠὀ ἯὌ ἻὍὕὄ ὝἽὕ Ἳ  

ἳ ὑὕ Ἳ ὅ ὀὄ. Ἧὠὑ ὠὍ  ἳ Ὅὗ ἻὍὕἻ ἯὠὈ  Ἳ  ὅὕὖὈὕ Ὃ ὂὖ  

ὝὑὍὖ ὀὕἻ ἯὠὈ ὂ . ἵὄὟὑ ὝἽὕ ὑὠὌὠὉ Ἰ  Ὀὄ/ἳὍ ἯἻὊὕὂὖ (Mental dictionary) 

ἵὄ  ὋὌὕ . 
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ὝἽὕ ὑὠὌὉὖ  ἻὖὉ  ὅὉ ὅὕ  ὝἽὕ Ἳ  ὑὐὖὉὕἻ  ὂἻὑ ἻὠὍ  ὝὅὋ ἳὂ  

Ἰ ὠὋὉὕἻ (Information Access system) ἯὠὈὑὂὕ . ὝἽὕ ὑὠὌ ὅὌ Ὕὅὕ ὠὈ 

ἳὋ ἻὍὖ  Ἰ  Ἳ ὠὑ Ὀ ὝὋὕ  Ἳ ὀ  ἱὠὁ ὅὂ  ἻὕὊὁὈὕἻ Ἧ   

ἱὉ ὅὕἻὟὑ Ἰ  ἵ Ἳὕ ὀὕὄ ὝἽὕ  Ὕὅ  Ἰ ὠὋὉὕἻ (Word access system) 

ὈὕὋὖ Ὅ .  ὝἽὕ ὑὠὌ ὅὌ ὃὠὀ ὠὋ  ὅὉ ὅὕ Ἳ  ὝἻὕ ὀ Ἰ  ὝἽὕ  ὂὊ  

ὠὈὉὈὕ  (lexical database). 

ὝἽὕ ὑὠὌὉὖ  ὅὉ ὅὕ ἻὍὖ  Ἰ  ὝὈὕὐὖὝὅὉ ὅὕ . ὝἽὕ ὑὠὌ Ἰ  

Ἳ ὠὑ (concept) Ὀ ὝὋὕ  Ἳ ὀ  ὝἽὕ  ἳὋ ἻὍὕ  (lexical relations) 

Ὕὅὕ ὠὈ ἳὋ ἻὍὕ  (semantic relations) Ὕὂὕὀ ὅ ὑὟὂὕ  Ὀ Ὀ ὌὕὈ , Ἰ  

ὝἽὕ  ὐ Ἧ ὅὠὀὉὖὌὕὄ Ὕὅὕ ὠὈ Ὗὑ ὅὕ ἻὠὍ  ὂ Ἳὖ Ὃ . ὝἽὕ ὑὠὌ 

Ὕὅὕ ὠὈὠὉ  ὐ ὀ  Ὕὂὕὀ ὅ  ὂ ὠὈ ὝἻὕ ὅὂ  ἻὕὊὁὈὕἻ Ἧ  Ἰ  

ὝἽὕ  Ὕὅὕ ὠὈἻὠὍ  ὐ  Ἧ ὅὠὀὉὖ  Ὗὑ ὅ ὂ ἱὉ . 

8.6.1. ἱ ὟὂὕὝἽὕ ὑὠὌ 

 ὝἽὕ ὑὠὌἻ  ἳὌἻ ὑ  ὅὌ ὝὈὕὐὖἻἻὕἻ ἳ ὑὕ Ἳ ὅ Ὅὄ. 

ἵ Ἳὕ ὀὕἻ ἰ ἻὖὌ , ὝἽ Ὀ , ὅὖὊ , ἱ ὂὕ  Ὗὅὕ Ὃ ἷὟὊὕ ὅὖὉ ὝὈὕὐὖἻ  

ὝἽὕ ὑὠὌἻ  ἳ ὑὕ Ἳ ὅ  ὅὉ ὅὕ  ἳ Ὅὄ. ἱὠὑἻὠὍ Ἰ Ὃὖὠὁ  

ὅ ὝὈὕὐὖὉ ὟὊὕ ὝἽὕ ὑὠὌ  (Euro WordNet) ἳ ὑὕ Ἳ ὅ Ὅ . ὟὊὕ 

ὝἽὕ ὑὠὌὠὉ ὅὖ ὅ Ὃὖ ἱ ὂὖὉ ὝὈὕὐὖἻ  ἱ Ὗὂὕ ὝἽὕ ὑὠὌ (Indowordnet) 

ἳ ὑὕ  ὝἽὉ ὅὕ  Ὕὂὕὀ Ἳ ὅ ὝἽὉ ὅ  ὑ Ἳὖ Ὃ . ἱ ὂὖ Ἳὕὄ ὝἽὕ ὑὠὌ 

ὂὕ  ἱ ὂὖὉὕὑὖ  ἳ ὑὕ Ἳ ὅ ὀ ὂ  ὝἽὕ ὑὠὌὉὕ . ὂ Ὗὅὕ  ὈὊὕ ὂὖ, ἾὊὕ ὂὖ, 

ἸὕὖὉὕ, Ὕὅ ἻὕὍὖ, ἯἽὕὈὗ , ὝἻὕ Ἳὁὖ, ὅ Ἵὕὅὖ, ὟὅὕὟὀὕ, Ὀὁὖ ὕὖ, ἽὈ Ἳὖ ὂ  ἰἻὖὉ 

ὝὈὕὐὖἻ  ὝἽὕ ὑὠὌἻ  ἳ ὑὕ  ὝἽὉ ὅὕ  ὃὠὀὝὅ ὑ Ἳὖ Ὃ . 

8.6.2. ὂὖὊὕὑὖὀ ὝἽὕ ὑὠὌ 

 ἱ ὂὖὉ ἯὊἽὖ  Ὀὖ ὄ  Ὀ  ὂἻὑ  Ὕὂὕὐὖ  ὅ ὃὖ ὑὄ ὂὖ  (Department of 

Electronics and Information Technology) ὃὖὂὖ ὃ ὠἻὉὖ  Ἳὗ  ὂὖὊὕὑὖὀ ὝὈὕὐὖἻ Ἳὕὄ 

ὝἽὕ ὑὠὌἻ  ἳ ὑὕ  ὝἽὉ ὅὕ  Ὕὂὕὀ Ἳ ὅ  ὝἽὉ ὅ  ὑ Ἳὖ Ὃ . ὂὈὖ  

(ὂὈὖ  ὅ ἻὠὌ  ἻὐἻ ), ὈὠὌὉὕὍ  (ἯὈὖ ὂὕ ὅ ἻὠὌ  ἻὐἻ ἰ), Ὕὂ  (ὂὖὊὕὑὖὀ  

ὅ ἻὠὌ  ἻὐἻ ), Ἳ ὄὀ  (ὠὈ  ὅ ἻὠὌ  ἻὐἻ ) ἰἻὖὉ ὂὖὊὕὑὖὀ ὝὈὕὐὖἻ  

ὝἽὕ ὑὠὌἻ  ἳ ὑὕ  ὝἽὉ ὅὕ  Ἳὀ ὂ ἽὖὌ ἰ ἻὍὕἻ ὃὠὀὝὅ ὑ Ἳὖ Ὃ. 
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ὂὖὊὕὑὖὀ ὝὈὕὐὖἻ  ἱὌ Ἳὁ Ἧ ὅὠὀὉὖ  ὝἽὕ ὝὋὕ ὂὖἻ  Ἧ ὅὠὀὉὖ  ἱ Ὗὂὕ 

ἰὕὖὉ ὝὈὕὐὖἻὍὖ  Ὗὑ ὅ ὑὂ  ἻὕὊὁὈὕἻ  ὂὖὊὕὑὖὀ  ὝἽὕ ὑὠὌ ἳ ὑὕ Ἳ  

ἻὖὉὈὕὄὂὕἻ  Ἳὂ ὅ Ἳὖ Ὃ . ὂ Ὗὅὕ  ἱ ὂὖ ὝἽὕ ὑὠὌὠὉ Ἧ ὅὠὀὉὕἻ  

ὝἻὕ Ὗὀ ὅὖὋ ἱ ὂὖὉ ὝὈὕὐὖἻ  ὝἽὕ ὑὠὌ ἳ ὑὕ  ὝἽὉ ὅὕ  ὃὠὀὝὅ  

ὑ Ἳὖ Ὃ . ὅὖ ὑ ὑὄ ὂὖὊὕὑὖὀ   ὝἽὕ ὑὠὌ ἳ ὑὕ ὑὂ  Ὗὃὕ Ἳ ἻὍὕ 

¶ ὂὖὊὕὑὖὀὝὈὕὐὖἻ  ὈὖἻ ὑὖὕὖὑὕὄ, ὈὖἻ  ἽὖὋ ὂ ὅ ὝὈὕὐὖὉ ὝὅὕὠὈἽὕ  

ὝἽὕ  ὂὊ ὠὈὉ  ἳ ὑὕ ὑ . 

¶ ὝὈὕὐὖ ὑὠὌὉὠὈ ὠὅ  Ὕὂὕὀ ὅ ὂὖ ὝὈὕὐὖ  ὂ ὂὖὊὈὕὄ  Ὕὅὕ ὠὈ 

Ἳ ἻὠὍ ἳ ὑὕ ὑ . 

¶ ἵ Ὄὕ  ὂὖὊὕὑὖὀ ὝὈὕὐὖἻ   Ὕὅὕ ὠὈἽὕ  ὂἻὑ ἻὠὍ 

ὑὠἻ ὅ ὑὠὂ  ὂὊ ὅ ὑ  Ὀ   ὅὉ ὅὕ Ἳ  ὌὑὍ ἻὠὍ 

ἳ ὑὕ ὑ . 

8.6.3. ὟὊὕ ὝἽὕ ὑὠὌ 

 ὝἽὕ ὑὠὌὠὉ ὅ Ὃὖ  ὠἻὉὖ  ὟὊὕ ὝἽὕ ὑὠὌὠὉ  ὅ Ὃὖ  Ὃὕ  ὝἽ Ὄ 

ἱὉὌὕ . ἶὝὄ Ὃὕ  ἱ  ὂὕ  ὂ  ὂ  ὃὠὀ ὠὋ ὅ ὂ ὅ  ἱὠὁὉ ὂὖ  

ὅὉ ὅὕ  ἳ Ὅ . ὟὊὕ ὝἽὕ ὑὠὌὉὕὄ  ὝἽὕ  ἳὋ ἻὍὕ  Ὕὂὕὀ ὅ ὂ ὅ ὀ 

ὝἽὕ ἻὍὖ  ὅ ὝὈὕὐὖὉ  ὝἽὕ  ὑὠὌὠὉ  (multi lingual wordtnet) ὂ Ἳὖ Ὃ . ἱ  

ὝὈὕὐὖἻ  ἱὠὀὉὖὌὕὄ ὟὂὀὠὌ  Ἵὕ ὂὖὉὈὕ Ἳὖ Ὃ . ὝἽὕ ὑὠὌὉὕὄ  ὝὅὉ Ἳ , 

ὑὖὠὄἻ , ὑὖὠὄὉὠὀἻ , ὝὅὉὊὠὀἻ  ἱὠὑ ὅ ὋὖὉ ὝἽ ὂὖἻὠὍ  ὝἻὕ Ἳὖ Ὃ . 

ὟὈ  ἱὠὑ Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ  Ὀ  (synset) Ἳ ὠὑ  Ὃὖ 

Ἰ ἻὠὈ Ἳ ὅ Ὅ . ὟὊὕ ὑὠὌὉὖ  ἻὖὉ Ὗὃὕ Ἳ  ἵ ὄὝὑ Ὃὕ  Ἵὖ ἻὄὈὕὄ 

ὠὋὉὖ  ὅὌὝὈὕὐὖἻ ἻὖὠὀὟὉ (English, Dutch, Italian, Spanish, German, French, 

Estoninan, Czech) ὈὖἻ ὑὖὕὖὑὕὄ Ὀ  ὂὊ  ὑὕ ὂ ὅ ὝὈὕὐὖὉ  ὂὊ  ὠὈὉ ὠὂ (Data 

base) ἳ ὑὕ ὑὂὕ . ὟὊὕὝὃ ὄὕ  ἳ ὑὕ Ἳ ὅ ὀ ἯὋὖ ὑὍ  ὅὌ ὂὊ ὅ ὀ 

ἵ ὠὌ ὅ ὀ ὅὉ ὅὕ ὀὕὍὕὊὕ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ .   

8.6.4. ὂὈὖ  ὝἽὕ ὑὠὌ 

 ὂὈὖ  ὝἽὕ ὑὠὌὠὉ (Rajendran 2009, 2010, 2016) ὠὈὉὈὕἻ ὝἻὕ  ὝἽὕ ὑὠὌ 

ἳ ὑὕ ὑ  ὅ Ὃὖ Ἧὂ  ὅὕὖὈὕὁ Ἳ  ὅ Ὃὖ  ἱ  ὑὖὍ Ἳ ὅ Ὅ .  

8.6.4.1 ἯἻὊὕὂὖ  ὝἽὕ  ὑὠὌ 
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 ἯἻὊὕὂὖὉὕὄ  ὝἽὕ  ἵ ὑ , Ὕὅὕ , ὅὉ ὅὕ  ἱὑ ὠὋ  Ἳὕὁ  

Ὕὅὕ ὑὕ  ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ . ἰὄὕ  ὝἽὕ  ὑὠὌ Ἰ  Ὕὅὕ ὠὈ ἯἻὊὕὂὖὉὕ  

(semantic lexicon). ὝἽὕ ὑὠὌ ὝἽὕ Ἳ  ὑ ὁὠὄ  ὑὖὍ Ἳ  Ὀὕὂὖὕὖ 

ἵ Ἳὕ Ἳ  ὂ . ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ Ὕὅὕ ὠὈ ἳὋ ἻὠὍ 

ὈὖἻ ὝὂὍὖὑὕἻ  ὅὉ ὅ ὂ Ἳ ὑὖὂ ὂὖ  . ἳ Ἵὕὖ , ὝἽὕ Ὄὕ Ἳ ἳ ὅὄὖὉ  

ὝἽ ὂὖἻ , ὝἽὕ Ὄ  Ἧ Ὄ  ὑὊὌὕ  ἱὑ ὠὋ  ὂὊὕ . 

8.6.4.2 ὝἽὕἻὍ ἽὖὉ  ὝἽὕ  ὑὠὌ 

 ὂ  ὝἽὕ ἻὍ ἽὖὉ /Ὕὅὕ Ὄ ἯἻὊὕὂὖ (Thesaurus) ὊὕὝἾ  ἵ ὅὊὕ  

ἳ ὑὕ Ἳ ὅ ὀ . ἱ  Ὕὅὕ ὠὈ Ἰ ἻὠὈ ὠὅ  ὝἻὕ ὠἻὉὕἻ  ὝἻὕ  

ἳ ὑὕ Ἳ ὅ Ὅ . Ἳ  Ἧ ὅὠὀὉὖ  ἯὠὈ Ἳ ὅ ὀ . ὅὉ ὅὕ ὀὕὍ  ὂ Ἳ  

Ὀὄὂὖ Ὅ Ἳ ὠὑ  ὝἻὕ  ὝἽὕ ἻὠὍ  Ἳ ὝἻὕ Ὅ ἱ  ἳὂ . ὝἽὕ ὑὠὌ  

ὝἽὕ ἻὍ ἽὖὉ  ὟὅὕὌ ἯὠὈ . ἱὂ  Ἳ Ὀὕὄ ἯὌ  Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ  Ὀ  

ἰ . Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ  Ὀ ὂὖ  Ἰ  Ἳ ὠὑ ὝὑὍὖ ὅ  ἵ Ὄὕ  

ὝἽὕ Ἳ  Ὀ  ὝἽ Ὁ ὅ . ὝἽὕὑὠὌὠὉ  ὅὉ ὅ ὅὑ  Ὀὄὂὖ Ὅ 

Ἳ ὠὑ  ὝἻὕ  ὝἽὕ ἻὠὍ  Ἳ  ὝἻὕ Ὅ ἱὉ . Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ  

Ὀ Ἳ  ἳ Ὅὀ-ἳ Ὅὀ  ἳὋ  (honymy-hypernymy), Ἵὖὠὄ- ὂ  ἳὋ  (part-whole 

or meronymy-holonymy), ἳ ὅ  ἳὋ  (entailment) Ὗὅὕ Ὃ ἳὋ ἻὍὕ 

ἱὠὁ Ἳ ὅ Ὅὄ. ὝἽὕ ὑὠὌ Ἳ  ὃὖὠὌὠὉ  ὝἽὕ  ὃὖὠὌὠὉ  ὝὂὍὖὑὕἻ  

ὅὖὕὖ Ἳὖ Ὃ . ἱ ὂ Ὗὑ ὅὕ  ὝἽὕ  ἳὋ Ἳ  Ἳ Ἳ  ἳ Ὅ Ὗὑ ὅὕ  

ὅὖὊὂὖὅ Ἳὖ Ὃ . ὝἽὕ ἻὍ ἽὖὉ ὂὖ  Ἧ ὅὕ ὅ  ὝἽὕ ὑὠὌὉὖ  ὝἽὕ Ἳ  

Ἳ Ἳ  ἳ Ὅ ἳὋ Ἳ  ὝὑὍὖ ὅὠὀὉὕἻ  Ὃ ὅ  

ἯὠὀὉὕὍ ὅ ὂ ὅ Ὅὄ. ὅὉ ὅ ὅ ὅὑ  ἳὍ ἻὠὍ  Ὕὂὕὖ Ὕὂ , Ἰ  

Ἳ ὑὖ  Ὀ ὝὋὕ  Ἳ  ὝἽ  Ἳ  ὝὑὍὖὉὖὀ ὂὖ  ὑὌ  ὑὊ 

ἱὉ . 

8.6.4.3 ὝἽὕ  ὑὠὌὉὖ  ἳὋ Ἳ 

 ὝἽὕ ὑὠὌ Ἳ -Ὕὅὕ ὠὈ ἳὋ Ἳ  ὝἽὕ ἻὠὍ ἱὠὁ Ἳὖ Ὃ ὝἽὕ  

ἳὋ Ἳ  Ὗὑ ὅὕ  Ἳὕ Ἳὖ Ὃ . ἰὄὕ  ὝἽὕ  Ὗὃὕ Ἳὖ  Ἳὑὄ  ὝἽ ὅὑ  

ὂ ὠὈὉὕἻ  ὝἽὕ  ἳὋ ἻὠὍ  ὅὉ ὅ ὑ . ὝἽὕ ὑὠὌ Ὕὅὕ ὠὈ ἳὋ ἻὍὕ  

Ἰ ἻὠὈ Ἳ ὅ Ὅ . ὝἽὕ  ἳὋ Ἳ  Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ Ὀ Ἳ  
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ἱὠὀὟὉ ἳ Ὅ Ἳὕ ἻὍὕ . ὝἽὕ ὑὠὌ Ὗὑ ὅ ὀ ὝὂὕὀὕὖὉ  ὑὠἻ ὅὕ ἻὍὖ  

Ἧὀ  ὝἽὕ ἻὠὍ ἱὠὁ  Ἧ  ἳὋ ἻὠὍ  ὝἻὕ Ἳὑὖ ὠὌ. ὃὕ  

ἻὖὉ  ὝὂὕὀὕὖὉ  ὑὠἻ ὅὕ ἻὍὕὄ ὝὅὉ , ὑὖὠὄ, ὝὅὉὊὠὀ, ὑὖὠὄὉὠὀ ἵ ὅὄ 

ὂὄὖ ὂὄὖὉὕἻ  ὂὊ ὅ Ὅὄ. ὝὅὉἻ  ὅ ὃὖὠὌ ἯὠὈ ἻὍὕἻ  ὑὖὠὄἻ  Ὗὑ ὅ ὀ 

ἳ ὅ  ἳὋ ἻὍὕ  (entailment relation) ὝὅὉὊὠὀἻ  ὑὖὠὄὉὠὀἻ   N-ὅὕὖὈὕὁ 

ἳὉ ὝὑὍὖὉὖὀ ὂὖ  Ἰ ἻὠὈ Ἳ ὅ Ὅὄ. 

8.6.4.4 ὝὅὉ ὝἽὕ ὑὠὌ 

 ὝὅὉ ὝἽὕ  ὑὠὌὉὖ  Ἧ ὅὠὀ Ὕὅὕ ὠὈ ἳὋ  Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ 

ἳὋὑὕ . Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ  Ὀ Ἳ  Ἧ ὅὠὀ  Ἳ Ὀὕὄ ἯὌ ἻὍὕ . 

Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ  Ἳ ἽὕὉ  ἵ ὅ  ἵ Ὄὕ  ὐ ἻὍὖ  Ἰ ὠὋὝὉὕ  

ἱὀ ὝὅὉ ὂ  ἵ ὅὠὂ ἳ ὅ ὂὕ . ἱὀ ὝὅὉ ὂ  ἵ Ὃ ἯὍὑὖὉὕ  ἱὉ ὠἻ 

ὝὈὕὐὖἻ  ὠὋ ὂ ἵ ὁὖ ὠἻὉὖὌὕὄ Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻ  Ὀ ὟὈ ὑ . 

ὝἽὕ ὑὠὌὉὖ  Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻὠὍ  ὠὋ ὂ  ἽὖὌ ὐ ἻὍὖ  ἱὀ  ὝὅὉ ἻὌὕ . 

Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ  Ὀ ὂὖ  Ἰ  Ὕὅὕ ὂὕ  ἳ . 

 ἵ.Ἳὕ. 

( , ὂἻ , ὂἻ ) ὅ ὅὂ  ἶ ὋὑὠἻὉὖ  Ἧ ὠὀ Ὗὅὕ  ἱὠὁ ὂ 

Ἧ Ἵ ὂ ὂὕ ἻὍὖ  Ὕὂὕ 

ὝἽὕ ὑὠὌὉὖ  Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ  Ὀ Ἳ  Ὕὅὕ ὠὈ ἳὋ ἻὍὕ  

ἱὠὁ Ἳ ὅ Ὅὄ. ὝὅὉ ἻὠὍ Ἰ ὅ ὂ  ὅὉ ὅ ὂ ὅ  ὈὖἻ ἻὖὉὈὕὄ 

ἳὋ  ἳ Ὅὀ  ἳὋὑὕ  (hyponymy). ἱ ὂ ἳὋ ὂὕ  ὝἽὕ ἻὠὍ  ὝἽὕ ὅ ὃὖὠὌ 

ἯὠὈ ὅὖ  Ἰ ὅἻὖ Ὃ . 

8.6.4.4.1 ὝἽὕἻὍὖ  ὅ ὃὖὠὌ ἯὠὈ 

ἳ Ὅὀ  ἳὋ Ἳ  ὅ ὋὖὉ ὝἽ ὂὖἻ  ὈὊ  ἯἻὊὕὂὖἻὍὖ  ὑὖὑὊὠὁἻὍὕἻ  

ὂὊ ὅ . ἵ.Ἳὕ. 

Ὁὖ  ἱὄὖὉ Ὂ ὠὀὉ ἻὕὖὉ ὃὖὋ ὅὋὠὑ. 

ὅὋὠὑ ἱ  Ἳὕ Ἳ  ἯὌ Ἳ  ἳὠὀὉ, ἳὀ      ἱ ὅ Ἳ ἻὍὖ  

ὅὋ ὅὂ  ἶ ὋὑὠἻὉὖ       ἽὖὋ Ἳ  ὝἻὕ ὀ ὑὖὌ Ἳὖὄ 

ὑὖὌ Ἳὖὄ ὂὕὄὕἻὟὑ ἱὉ  ἳὁ  ἳ Ἳ            ὝἽ ὟὌὕ  

ἱ Ὄὕὂ ὝἽ  ὑ Ἳ  ἳ Ὅ ἳὉὖὕὖὄ . 
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ἳὉὖὕὖὄ ἳὉὖ  ὑὕ Ἳὖ Ὃ Ἰ . 

Ἰ Ὕὑὕ  ἳ Ὅὀ  ὝἽὕ  ὈὖἻ Ὕὅὕ ὑὕὄ ἳ Ὅὀ  ὝἽὕ  ὝἻὕ  

ὝἽ . ἳ Ὅὀ  ἳὋὠὑ  ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ ἳὋὑὕἻ ἳ ὅὀ ὂ  ὝἽ Ὁ 

ἱὉὌὕ . ἳ Ὅὀ  ἳὋ  ἯἻὊὕὂὖ ὅ ὂ ὅ ὀ Ἳ Ἳ  ἱὠὀὟὉ ἳ Ὅ 

ἳὋὑὕ . Ἰ  ὝἽὕ ὅ ὃὖὠὌ ἯὠὈ ὠὅ ἳ Ὅὀ  ἳὋὑὕ  ἱὠὁ Ἳ ὅ ὀ 

Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ  Ὀ ἻὍὖ  Ὕὂὕὀ ἽὖὉὕ Ὀὗ ὑὕ Ἳ  ὝἽ ὉὌὕ . 

 { Ὁὖ }@->{ὅὋὠὑ} @ -> {ὑὖὌ Ἳὖὄ }@ -> {ἳὉὖὕὖὄ } 

ἳ Ὅὀ  ἳὋ  ἱὠὁὉὕὄ ἳ Ὅὀ  ἳὋὠὑ  ὂὊὌὕ . ἳ Ὅὀ-ἳ Ὅὀ  

ἳὋ ἻὍὕ  Ἰ  ὅ ὃὖὠὌ Ἰ ὠὋ ὝὑὍὖ ὅ . ἱ ὂ ὑὠἻὉὖ  ὅ  ὅ ὃὖὠὌἻ  

ἻὁὖὉὖὉὌὕ ἻὍὕ  ἯὋὖὠὑ ἳὅ ὂ  (knowledge representation) ὝἽ  ὑὐὖὉὕἻ  

ὅὉ ὅ ὂ ὅ Ἳὖ Ὃ . 

8.6.4.4.2 ὂὄὖ ὂ ὠὈὉὕὄ Ὕὂὕὀ ἻὖἻ 

 ὝὅὉ Ἳ  ἵ Ὄὕὑ ὠὋ  ἸὟὊ ὅ ὃὖὠὌ ἯὠὈ ὅὖ  ὂὊὟὑ  ὅ ὃὖὠὌ  

ὝἻὕ ὠἻὠὉ ὃὗ Ἵὖ ὝἽ ὉὌὕ . ὝἽὕ ὑὠὌ ὝὅὉ ἻὠὍ  ὂὄὖ ὂ ὠὈὉὕὄ Ὕὂὕὀ ἻὖἻ  

(unique beginners) ἯὠὈὉ  ὅ ὃὖὠὌ ἯὠὈ ἻὍὕἻ  ὅ Ὅ . ὂὄὖ ὂ ὠὈὉὕὄ 

Ὕὂὕὀ ἻὖἻ  ὝἽὕ Ὕὅὕ ὠὈὉὖὉ  Ὕὅὕ ὠὈ Ὃὕ ὑὖ  Ὕὅὕ ὠὈ  Ἳ ὀ  

ἹὊὍ  Ὕὅὕ . 

                          ὅ ὠὈ  Ὕὅὕ Ἳ  

                                  

 

 ἳὉ ὂὖὠὁ  Ὕὅὕ Ἳ   ἯἮὋὖὠὁ Ὕὅὕ Ἳ  

 

                                           

   

 ὈὄὖὂἻ             ἱὉ ὠἻ          ἳὉὖ Ὅὠὑ     ἳὉὖὕὖὌὕὂὠὑ            

     Ἧ ὅὕὅ ὀ 

      ἳὉὖἻ                                                                              

                                              ἱὉ ὠἻ      ἳ ὑὕἻὖὉ 

                                                                               Ὕὅὕ Ἳ       Ὀ  ὅὂὄ  

                               ὂὕὑὊ Ἳ               ὑὖὌ Ἳ                    ὝἽ ὂ Ὕὅὕ Ἳ  
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Ὄ Ὕὅὕ ὠὈ ἯὠὈ ὠὅ  (ontological structure) Ἳὕ  ὑὠἻὉὖὌὕὄ ὝἽὕ ἻὍὖ  

ἳ ὅ ὂ  ὝἽὕ ἻὍὖ  Ὕὅὕ ὠὈ ὈὊ ὕὖὠὈ  ὝἽὉ ὅὕ ὠἻ (Lexical inheritance) 

ὝὑὍὖ ὝἻὕὁ Ἳὖ Ὃ . 

ἵ.Ἳὕ. 

{ἴ ὂὖ, ὑὕἻὄ }@ -> {ὃὖὌ ὂὖ  Ἱ  ἴ ὂὖ}@ -> {ὝὅὕὋὖὉὕ  Ἱ  ἴ ὂὖ}  

 @ -> ὃὕ Ἵ ἻὊ ἴ ὂὖ}@ -> {ὅὉὁ ἴ ὂὖ} @ -> {Ὗὅ } 

ὟὊὕ ὝἽὕ ὑὠὌὉὖ  ὝὅὉ  Ὄ  ὟἻὕ Ἳ  25 ὂὄὖ ὂ ὠὈὉὕὄ Ὕὂὕὀ ἻὖἻὍὖ  

ὅ Ὁ  (List of 25 unique beginners for noun source files of Euro WordNet) 

{act, activity} {natural object} 

{animal, fauna} {natual phenomenon} 

{artifact} {person, human being} 

{attribute} {plant, flora} 

{body} {possession} 

{cognition, knowledge} {process} 

{communication} {quantity, amount} 

{event, happening} {relation} 

{feeling, emotion} {shape} 

{food} {state} 

{group, grouping} {substance} 

{location} {time} 

{motivation, motive}  

8.6.4.4.3 Ὗὑ ὅ  Ὕὅὕ ὠὈ  Ἳ 

 ὝὅὉ ἻὍὖ  ὅ ὃὖὠὌ ἯὠὈ  ἳ Ὅὀ-ἳ Ὅὀ  ἳὋὑὕ  

ἳ ὑὕ Ἳ ὅ ὀὕ  ὑὖὍ Ἳ Ἳ  Ἰ  Ἳ ὠὑ Ὀ ὝὋὕ  Ἳ ὑὖ  ὅὖὕὖ  

Ὕὅὕ ὠὈ  ἻὍὕ  ὂὊ ὅ Ἳὖ Ὃ . 

     ἵ.Ἳὕ. 

 Ὁὖ   Ἰ  ὅὕἻὖ Ὃ ἽὖὋὖὉ ἻὕὖὉ ὃὖὋ ὅὋὠὑ 

 Ὁὖ ἵ ὅὠὂ ὑὠἻ  ὅ ὀ Ὗὑ ὅ  ὅ Ἳ ὀ

 Ὕὂὕὀ ὅ ὂὌὕ . 
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1. ἯὠὀἻ : ἽὖὋὖὉ, ἻὕὖὉ 

2. ὅὕἻ Ἳ : ἯὌ , ἽὖὋὖὉ 

3. ὝἽὉ ὅὕ Ἳ : ὅὕ , ὅὋ 

8.6.4.4.4 Ἵὖὠὄ-  ἳὋ 

 ὝἽὕ ἻὠὍ  ὅ ὃὖὠὌ ἯὠὈ ὅὖ  ὂ ὑὂὖ  Ἵὖὠὄ-  ἳὋ  ἻὖὉ  ὅ  

ὑἻὖ Ἳὖ Ὃ . 

   

 

                                         ἳὀ  

 

 

    ὂὠὌ                                                               ὠἻ 

  Ἳ        Ὀὕ     ὑὉὖ       Ἳὕ      

                                                                                                                                                       

      

    Ὕὂὕὠὀ    ὐ Ἳὕ   Ἳ Ἳὕ   ὅὕὂ  

 
 

Ἵὖὠὄ- ἳὋ  ὅὖ ὑ  ὠὁ ὑὠἻἻὠὍ ἳ Ὅὀ : 

1.  Ὕὅὕ  Ἧὂ  ἳ Ἳ  ἱὠὀὉὖὌὕὄ ἳὋὠὑ ὝὑὍὖ ὅ ὑὄ 

(ὅὕἻ , ἵ.Ἳὕ. ὠἻ  ὑὖὊ ) 

2. ὠὈ  Ἧὂὖ  ὅὖὕὖ ὂ ὅ ὂὖ  ἳ Ὅ ἳὋὠὑ ὝὑὍὖ ὅ ὑὄ ( ὅ ὂὖ, 

ἵ.Ἳὕ.   ἳὟὌὕἻ ) 

3. ἱὀ Ἳ  ὑὖὕὖ ὂ ἱὀ Ἳ  ἳ Ὅ ἳὋὠὑ ὝὑὍὖ ὅ ὑὄ (ἱὀ , ἵ.Ἳὕ. 

ὅὕὠὌὑὄ ὟἽὕὠὌ: ὅὕὠὌὑὄ ) 

4. Ὀ ὂὖ  Ἧὂ  Ἧ Ἳ ὂὖὄ Ἳ  ἳ Ὅ ἳὋὠὑ ὝὑὍὖ ὅ ὑὄ ( ἵ.Ἳὕ. 

Ὀ ὠὂ - ἰ ) 

5. Ὕὅὕ Ἳ  Ἧ  ἳ ὑὕ Ἳ ὅ ὀ ἳ Ὕὅὕ Ἳ  ἳ Ὅ ἳὋὠὑ 

ὝὑὍὖ ὅ ὑὄ (ἰὄ, ἵ.Ἳὕ. ὂἻ   ἻὕἻὖὂ ) 

8.6.4.4.5.  ὝὅὉ  ὝἽὕ ὑὠὌὉὖ  Ὕὅὕ ὠὈ ἳὋ ἻὍὖ  Ἳ 
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ὅὖ ὑ  Ἧ ὀὑὠὁὉὖ  ὝὅὉ  ὝἽὕ ὑὠὌὉὖ  Ὃ ὅ Ὅ Ὕὅὕ ὠὈ-ὝἽὕ  

ἳὋ Ἳ  ὅ Ὁ ὀ ὅὍὄ: 

ἳὋ Ἳ  ὠὁ ὑὠἻἻ ἵ Ἳὕ Ἳ 

Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖ  ὂἻ ,  

ἳ Ὅὀ -ἳ Ὅὀ   ὑὖὌ -ὅ  

ἳ Ὅὀ -ἳ Ὅὀ   ὅ -ὅὕ  

-Ἵὖὠὄ ὠὈ-ὅὕἻ Ἳ ὟὈὠἽ-Ἳὕ 

 ὅὕἻ- ὠὈ Ἵ ἻὊ-ὑ  

 Ἧ Ἳ ὂὖὄ Ἳ-  ὅὠὀ ὂὠὌὑ-ὅὠὀ 

 -Ἧ Ἳ ὂὖὄ Ἳ ὠὋ-ὟὅὊὕἽὖὕὖὉ 

 ὅ ὂὖ- ὠὈ Ὅὖ-Ἳ ὁὗ 

 ἱὀ -ὅὊ ὂ ἱὀ ὅὕὠὌὑὄ ὟἽὕὠὌ-

ὅὕὠὌὑὄ 

 Ὕὅὕ -ἳ Ὕὅὕ  ὂἻ-ὂὕ 

ἲὕὖὠὁ ἵὂὖ ὃὖὠὌ ὃὖὊὌὕ Ἳ  ὝἽ Ὁ ὂ Ἳ ὃ Ὄὑ   ὝἻ ὀὑ   

 ὠὁ ἵὂὖ ὃὖὠὌ ὅἻ   ἱὊ   

 ὂὄὖ ὅ ὀὠὑ ἯἮὋὖὠὁ ἳὉ ὂὖὠὁ  

 ὑ ἵὂὖὕὖὃὖὠὌ ἰ   Ὕὅ   

 ὅὊ ὅὊ Ἵ Ἳ ὅὕ ὂὖὊ Ἳ Ὀ ὑ   ὟὃὕὉὕὍὖ  

 ὝἽὕ ὂ Ἳ Ἧ Ὀὕ  ὈἻ   

 ἻὕὌ ἳὋ Ἳ ἻὕὠὌ  ὈὕὠὌ  

 ἱὀ ἳὋ ἻὍ:ὝἽ ὟἻὕὁ ὑὀ -Ἳὖὐ , ὟὈ 

 ἳὋ Ἳ   

 ἱὀ ἳὋ Ἳ : Ὗὃ  

ἵὂὖ ὃὖὠὌ 

ὑὀ  Ὕὂ   

 ὅ ὠὁ ἵὂὖ ὃὖὠὌ: 

Ἵ Ἳὖ 

Ἰ , ἱὊ ,  

  ἿὕὉὖ , ὂὖ Ἳ , 
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ὝἽ ὑὕ , ὂ , ὑὖὉὕὐ , 

Ὕὑ Ὅὖ, Ἵὄὖ 

 8.6.5. ὑὖὠὄ  ὝἽὕ  ὑὠὌ 

         Ἰ  Ὃὖ ὅὖ ὀ ὝἽὉὠὌ Ἧ Ὄ  Ὕὂὕὖὠὑ  Ὃὖ  ὝἽὕ  ὑὖὠὄἻ  Ἰ  ὝὈὕὐὖὉὖ  

ὝἽὕ  Ὀ  ὝὂὕὀὕὖὉ  ὑὠἻ ὅὕ ἻὖὉ ὅ  ὑἻὖ Ἳὖ Ὃ . ἱὂ  ὅὉὄὖὠὌ  

ὅ ὝἻ ὅὕὍ  ἯὠὈ  (predicate argument structure) ἱ  ὑ  ὑὕ ἻὖὉ ὂὖ  

Ἵὕ ὂὖὉὈὕὄ ἯὠὈ ἻὠὍ  ὂὗ Ὀὕὄὖ Ἳὖ Ὃ . 

 ἵ.Ἳὕ. 

 Ἳὕ  Ἳὖ Ὃ . 

 Ἧὑ  ὝἽ ὠὄὉὖ  ὂ Ἵὕ  ὑ ὂὕ . 

 Ἧὑ  Ὀὕ ὅὐ  Ἵὕ ὅὖ ἻὖὋὕ . 

 Ἧὑ  ἯὑὍὖὀὈὖ  Ἰ  Ὄ Ἵ ὅὕ  Ἰ  Ἳὕ  ὑὕ Ἳὖὄὕ . 

8.6.5.1 ὑὖὠὄἻὠὍ  ὝἽὕ ἻὍ ἻὍὕἻ  ὅὖὕὖ ὂ 

 ὟὊὕ ὝἽὕ ὑὠὌ ὑὖὠὄἻὠὍ 15 ὝἽὕ ἻὍ ἻὍὕἻ  ὅὖὕὖ Ἳὖ Ὃ . ὂὈὖ  ὝἽὕ ὑὠὌ 

ὑὖὠὄἻὠὍ  ὂ Ἳὕ ἻὈὕἻ (ἱὊὕὟἾ ὂὖὊ , 2001) ὝὅὥὂὖἻ ὑὖὠὄἻ  (Ὕὅ , ), 

ἳὀ  ὑὖὠὄἻ  (ὅὖὊἽὑὖ, ὑὖὉ), Ὄ ὁ  ὑὖὠὄἻ  (ἻἽ, Ὅὖ), ἳὁ Ἵὖ ὑὖὠὄἻ  

(ὟἻὕὅ ὅ , ὟὑὂὠὄὉὠὀ), ἯὋὖ Ἵὕ  ὑὖὠὄἻ  (ἴἻὖ, Ἳὁὖ), Ἳ ὅὕ Ὃ ὑὖὠὄἻ  

(Ὗὅ , ἱἻ), ἽὌὄ ὑὖὠὄἻ  (ὃἻ , ὃὀ), ὂὕ Ἳ ὑὖὠὄἻ  (Ἧ , ἳὠὀ), ἳὠὀὠὈὈὕ Ὃ 

ὑὖὠὄἻ  (ὝἻὕ , ὑὖ), ὅ ὀ ὑὖὠὄἻ  (ἽὠὈὉ  ὝἽ) ἵὄ ὅὖὕὖ Ὅ . 

8.6.5.2 ὑὖὠὄἻ  ὂὄὖ ὂ ὠὈὉὕὄ Ὕὂὕὀ ἻὖἻ 

 ὑὖὠὄ  ὝἽὕ ἻὍ ἽὖὉ ὠὂ  Ὕὅὕ ὠὈ  ἻὍ ἻὍὕἻ  ὅὖὕὖ ὅ  ὑὖὠὄ  ὂὊ ἻὠὍ 

Ἰ  ὠὋ ὅ ὑὟὂὕ  ὝἽὕ ἻὍ ἽὖὉ ὂὖ Ὅ ἵ Ὄὕ ὑὖὠὄἻ  Ἰ  Ὕὅὕ ὑὕὄ 

Ὗὑ  Ἧ Ὄ  ὂὄὖ ὂ ὠὈὉὕὄ Ὕὂὕὀ ἻὖἻ  ἱ Ὄὕὂ ὠὋὠὉ  ὃὖὑ ὂὖ ὝἽ Ἳὖ Ὃ . 

8.6.5.3 Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ Ὀ ἻὍὕἻ ὑὖὠὄἻ 

 ὝὅὉ ἻὠὍ  ὟὅὕὌ ὑὖὠὄἻὠὍ  Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖὉ  Ὀ ἻὍὕἻ  Ὀ 

ἱὉ . ἰὄὕ  ὃὕ  Ἰ Ὕὅὕ ὅ ὝὈὕὐὖ ἵ ὅ  Ἰ ὠὋὝὉὕ  ἱὀ  ὝὅὉ  

ὝἽὕ Ἳ  ἵ  ὑὠὊὉὠὋ ὝἽ ὂὕ  ὑὖὠὄὉὖ  Ἰ Ὕὅὕ ὅ ὝὈὕὐὖἻ  ἱ ὌὕὈ  Ὗὅὕ  

Ἧ Ὄ  ὈὖἻ ἯὕὖὂὕἻ  ὂὕ  ἱ . 

8.6.5.4 ὑὖὠὄἻὍὖ  Ὕὅὕ ὠὈ  Ὃὕ 
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 ὑὖὠὄἻὠὍ Ἧὑ Ὃὖ  Ὕὅὕ ὠὈ  ὅ ἻὍὕ  ὑὖὑὊὠὁ ὝἽ Ὁ ἱὉ . 

ὑὖὠὄἻὠὍ  Ἵὖ  Ὕὅὕ ὠὈἻὍὕἻ  ὅὖὕὖ Ἳ ἱὉ  ὂ ὠὈ ἻὕὊὁὈὕἻ ἵὍὖὉ 

ὝἽὉ ἻὍὕ  ἻὌὠὑ  ὂ ὠὈὉὕὄ ὝἽὉ ἻὠὍ ὑὖὍ Ἳ ἱὉ . 

 ὝἻὕ   ἽὕἻ  ὝἽ ὂ   

            ἵὋὖ     -  Ἰ ὑ  ὂ  ὠἻὉὖ  Ὕὅὕ ὠὍ ὑὖὠἽὉὕ  ὟὅὕἻ  ὝἽ ὂ     

 Ἰ    -  Ἰ ὑ  Ἰ ὠὋ Ἱὀ  ὝἽ ὂ   

8.6.5.5 ὑὖὠὄἻ ἻὖὠὀὉὖὌὕὄ ὝἽὕ  Ὀ  Ὕὅὕ ὠὈ ἳὋ Ἳ 

 ὃὕ  ὃὕ  ὑὠἻὉὕὄ ἳ ὅ  ἳὋ ἻὠὍ (entailment) ὝὑὍὖ ὅ ὂὌὕ : 

                                     ἳ ὅ  ἳὋ  

 

 

  +ἻὕὌ ἳὀὤὅὀὙὂὤὂὈὤ  - ἻὕὌ ἳ ὅ  

 

                       + ὑἻὠ     - ὑὠἻ           ὅὖὅὠὀὉὕὄ    ἻὕὊὁ  

            (ἸὄὤὋὕἻ       (ἽὊὖὉὕὄ               Ἳ   

  ἱ ὂ )        ἳ ὅ ὂ )  

        Ὕὃὕ   ὃὀ      Ὃ ὠὀ ὑὖ              Ὕὑ  Ὁ        ἳὉ  -ἳὉ    

8.6.5.6 ὑὖὠὄἻ ἻὖὠὀὉὖὌὕὄ ὅ Ὕὅὕ  Ἰ ὝὈὕὐὖὉ 

 ὝὅὉ ἻὠὍ ὑὖὀ ὑὖὠὄἻὍὖ  ἵ ὁὖ ὠἻ ὠὋ ὂὠὑ. ὑὖὠὄἻὍὖ  ὅ Ὕὅὕ  

Ἰ ὝὈὕὐὖὉ  ὝὅὉ ἻὍὖ  (polysemy) ὅ Ὕὅὕ  Ἰ ὝὈὕὐὖὉ ὠὂ  Ἳὕ  ἯὂὖἻ . 

ὑὖὠὄἻὍὖ  Ὕὅὕ ὠὈ ὝὃἻ Ἵὖ Ἧὂ  ὅ ὂὕ ὠὑ  Ἳ ὄ ὅ Ἳὖ Ὃ . ὑὖὠὄἻ  

Ἧὠὑ ἵ  ὅ ὝἻ ὅὑ  ἯὠὈ  Ἧ ὅὠὀὉὖ  (argument structure) ὂ Ἳ  

Ὕὅὕ ὠὍ Ὀὕ . ἰὄὕ  ὝὅὉ ἻὍὖ  Ὕὅὕ ὠὈ ὑὖὠὄἻὍὖ  Ὕὅὕ ὠὈἻὠὍ  

Ἳὕ  ὃὖὊ ὂὊὈὕὄ . 

8.6.5.7 ὝὂὕὀὕὖὉ  ὅ Ἳ  Ὕὅὕ ὠὈ ἳὋ Ἳ 

 ὂ Ὗὅὕ  ἯἻὊὕὂὖὉὖ  ὝἽὕ Ἳ  Ἧὂ  ὝὂὕὀὕὖὉ  ὅ ἻὠὍ  ὂ  

Ὗὅὕ  Ἳὕὁ ὅ Ἳὖ Ὃ . ὑὖὠὄἻὠὍ  Ὕὅὕ ὠὈ ἳὋ ἻὍὕἻ Ὀ  ὅὕ ὅ  

ὝὂὕὀὕὖὉ  ὅ ὋὖὉ ἽὖὌ ὝἽ ὂὖἻὠὍ  ὂ . ὑὖὠὄὠὉ ὅ Ὃὖ Ὕὂὕὖ  ὝἻὕ Ὅ ὑὖὠὄὉὖ  

ὝὂὕὀὕὖὉ  ὅ ἻὠὍ  ὝἽὕ  ὑὠὌὉὖ  ὂ ὑ  Ὃὖ ὂ Ἵὕ ὂὖὉ  ἰὉ ὅὀ Ὗὑ . 

8.6.5.8  ὑὖὠὄ  ὝἽὕ ὑὠὌὉὖ  Ὕὅὕ ὠὈ ἳὋ ἻὍὖ  Ἳ 
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ὅὖ ὑ  Ἧ ὀὑὠὁὉὖ  ὑὖὠὄ  ὝἽὕ ὑὠὌὉὖ  Ὃ ὅὍ Ὕὅὕ ὠὈ-

ὝἽὕ  ἳὋ Ἳ  ὅ Ὁ ὀ ὅ Ὅὄ: 

ἳὋ Ἳ  ὑὖὍ Ἳ / ὠὁ ὑὠἻ ἵ Ἳὕ 

Ἰ Ὕὅὕ  

ὅ ὝὈὕὐὖὉ 

ἱὀ ὝὅὉ Ἳ ἱὉ  ὝἽὉ Ἳ   ἳὋ   

ὅ ὂὖ  ὠὈ  ἳ ὅ   ἳ ὅ ὂ  ὝἽὉ ὅὋ  ὅὖὊὉὕὁὖ  

ὑὠἻ ἳὋ ὝἽὉ   ὠὁ ὑὠἻ  ὃὀ  Ὕὃὕ   

ἳ ὅ  ἳὋ ὝἽὉ   ἻὕὊὁ ὝἽὉ ἳὉ   ἳὉ   

 ὝἽὉ   Ἳ  ὝἽὉ    

ἵὂὖ ὃὖὠὌ ἵὂὖ ὃὖὠὌ   ὠὋ  

 Ὀ ὂὠὌ ὑὖ   ὑὕ   

 ὂὖὠἽ ἵὂὖ ὃὖὠὌ Ὃ ὅ   ὑ ὟἽ   

8.6.6 ὝὅὉὊὠὀ Ὀ  ὑὖὠὄὉὠὀ  ὝἽὕ  ὑὠὌ  

 ὝἽὕ  ὑὠὌ ὝὅὉὊὠὀἻὠὍ ἱ  ἻὖὉὈὕὄ ὑ ἻὍὕἻ  ὅὖὕὖ Ἳὖ Ὃ : 

ὑ ὁὠὄ  ὝὅὉὊὠὀἻ  (descriptive adjectives) Ὀ  Ὕὂὕὀ  ὝὅὉὊὠὀἻ  (relational 

adjectives). ὑ ὁὠὄ  ὝὅὉὊὠὀἻ  ὂὠὌ  ὝὅὉ Ἳ  ἱ ὑ ἯὠὀἻὍὖ  

Ὀὂὖ ὠὀ  (values of bipolar attributes) ὂ Ἳὖ Ὃ ; ἵὄὟὑ ἲὕὖὠὁ ἵὂὖὃὖὠὌἻ  (binary 

oppositions) (ἵὂὖ ὈὠὋ-antonymay) ὂ Ἳὖ Ὃ ; Ὀ  Ὕὅὕ ὠὈ Ἰ ὠὈὉὕ  (similarity 

of meaning) Ἰ ἻὠὈ Ἳ ὅ Ἳὖ Ὃ . 

 ὑ ὁὠὄ  ὝὅὉὊὠὀ (descriptive adjective): ὝὅὕὖὉ, ἻὄὈὕὄ 

 Ὕὂὕὀ ὅ  ὝὅὉὊὠὀ (relational adjective): Ὕὅὕ ὍὕὂὕὊ, ἽὟἻὕὂὊ 

 Ὃὖ  ἯὠὀὝἽ  ὝὅὉὊὠὀ (referemce modifying adjectives): ὅὠὐὉ, ὄὕ 

 Ἰ  ὑ ὁὠὄ Ἧὠὀ Ἰ  ὝὅὉ  Ἰ  Ὀὂὖ  ὂ . ἵ Ἳὕ ὀὕἻ, ἻὄὈὕὄ, 

ἱὟὌἽὕὄ ἵ ὅ  ἵὠὀ ἵ ὅὂ  ἯὠὀὝὈὕὐὖἻὍὕ ; ὂὕ ὂ ἳὉ ὂ ἵ ὅὄ ἳὉὊ 

ἵ ὅὂ  ἯὠὀὝὈὕὐὖἻὍὕ . ἵὂὖ ὈὠὋ (antonymy) ὂὕ  ὑ ὁὠὄ  ὝὅὉὊὠὀἻὍὖ  

Ἧ ὅὠὀὉὕὄὂὕ . ἵὂὖ ὈὠὋ () ὂὕ  ὑ ὁὠὄ  ὝὅὉὊὠὀἻὍὖ  Ἧ ὅὠὀὉὕὄὂὕ . 

ἵὂὖ ὈὠὋ Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ ὠὂ  Ὗὅὕ  ὝἽὕ ὑ Ἳ  ἱὠὀὉὖὌὕὄ 

ἳὋὑὕ . ἵὂὖ ὈὠὋ  ὝὅὉὊὠὀἻ  ἯὠὀὝὈὕὐὖὉὖ  ἵὂὖ ὝἽ  Ὀὂὖ ἻὠὍ 

ὝὑὍὖ ὅ Ἳὖ Ὃ  (ἵ.Ἳὕ. ἻὄὈὕὄ, ἱὟὌἽὕὄ ἵ ὅὄ ἵὠὀ ἯὠὀὝὈὕὐὖὉὖ  ἵὂὖ  
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ὑ ἻὍὕ .) ὟὃὊ Ὁὕὄ ἵὂὖ ὈὠὋἻ  ἱ Ὄὕὂ ὝὅὉὊὠὀἻ  (ἵὂὖ ὈὠὋ ἰ Ὃ  

ὠὋὑὕ  ἳ Ὅ ὝὅὉὊὠὀἻ ) ἵὂὖ ὈὠὋ  ὝὅὉὊὠὀἻ ὀ  ὟὅὕὌ ἳὋ  

ὝἻὕ : 

 

ὂὖὉὕὄ                                                                           ἱ ἻὌὕὄ 

ὑὖὂὕὊὈὕὄ              ἯἻὌὈὕὄ <-> ἻὙὋὙἻὌὕὄ            ἱὀὙἻὤἻὈὕὄ 

ὑὖἽὕὌὈὕὄ                                                                    Ἰ ἻὈὕὄ 
 

 

ἳὋ Ἳ  Ὕὂὕὀ ὅ  

ὝἽὕ ὑὠἻ ὅὕ 

ἵ Ἳὕ 

ἵὂὖ ὈὠὋ (ὃὖὊὌὕ Ἳ  

ὝἽ Ὁ ἱὉ ὑ ) 

ὝὅὉὊὠὀ/ὝὅὉὊὠὀ ἯὐἻὕὄ/ ὊὈὕὄ  

ἵὂὖ ὈὠὋ (ὃὖὊὌὕ Ἳ  

ὝἽ Ὁ ἱὉὌὕὂ ) 

ὝὅὉὊὠὀ/ὝὅὉὊὠὀ ἳὉὖ Ὅ/ὝἽ ὂ 

ἰ Ἳὑ  ὝὅὉὊὠὀ/ὝὅὉ ἯὐἻὕὄ/Ἧὐ 

ἯὠὀὝὈὕὐὖ ὝὅὉ /ὝὅὉὊὠὀ ὑ ὑ /Ἵὖ ὄ 

Ὕὂὕὀ ὝὅὉὊὠὀ/ὝὅὉ Ὕὅὕ ὍὕὂὕὊ/Ὕὅὕ ὍὕὂὕὊ 

ὟὅὕὌ ὝὅὉὊὠὀ/ὝὅὉὊὠὀ ὅὕὊὈὕὄ/ἻὄὈὕὄ 

8.6.7 ὝἽὕ ὑὠὌὠὉ ὂὖ ὀὈὖ  ὃὠὀ ὠὋ ὅ ὂ 

ὝἽὕ ὑὠὌὠὉ ὃὕ  Ἰ ἻὠὈ ἻὍὕἻ  ὅ ἻὌὕ . 

1. ὝἽὕ ὑὍ Ἰ ὠὋ (Lexial resource system) 

2. Ἰ Ἳὖὠὁ  Ἰ  ὠὋ (Compiler system) 

3. ὟἽἻὕὖ Ἰ  ὠὋ (Storage system) 

4. ὈὗὍ Ὕὅ  Ἰ  ὠὋ (Retrieval system) 

ἯἻὊὕὂὖὉὖὉὌὕ  ὝἽὕ ὑὠὌὉὖ  Ὄ  ὟἻὕ ἻὠὍ ἵ Ἳὖ Ὃὄ . ἱ  ὝἽὕ ὑὍ 

Ἰ ὠὋὠὉ ἯὠὈ . Ἰ Ἳὖὠὁ  Ἰ ὠὋ ὝἽὕ ὑὍ ὟἻὕ ἻὠὍ 

ὂὊ ὠὈὉ ὑ ὑὕἻ ἳ ὑὕ Ἳὖ Ὃ . ὟἽἻὕὖ Ἰ ὠὋ ὝἽὕ ὑὍ Ἰ ὠὋ  

Ἰ Ἳὖὠὁ  Ἰ ὠὋ  ἱὠὀὉὖ  ὝἽὉὌὕ Ἳὖ Ὃ . ὈὗὍ Ὕὅ  Ἰ ὠὋ 

ὅὖ ὑ  ὝἽὉ ὅὕ ἻὠὍ ἳ Ὅὀ : 
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1. ὑὠἻ ὅὕ  Ὀ  ὑὠὌ ὅὖ ὄ  ὂὖ ὀ ὠὂ Ὀὖ  ὂ ὀ  ἯὠὈ ὅὕἻ 

Ὀὕ Ἳὖ Ὃ . 

2. ὑὠἻ ὅὕ  Ὀ ὑὠὌ ὅὖ ὄ  ὂὖ ὀ ὠὂ ὂἻὑ  Ὀὗ  Ἰ ἻὠὈ ὅὕἻ 

Ὀὕ Ἳὖ Ὃ . 

3. ἱὠὁὉ ὈὗὍ Ὕὅ ὂ : ὑὠἻ ὅὕ  Ὀ  ὑὠὌ ὅὖ ὄ  ὂὖ ὀ ὠὂ 

ὋὖὟὂὀ ὀ  ἱὠὁ ὅ . 

8.6.8.. ὠὊ 

 ὝἽὕ ὑὠὌ Ἰ  ὝἽὕ  ὂὊ  ὠὈὉ  (Lexical database). ἱὂ  ἻὖὉὈὕὄ ὅ  

Ἧὂ  Ἧ ὂ ἻὍὖ ὑὠὌ ὅὖ ὄ . ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ Ἰ Ὕὅὕ ὠὈὠὉ 

ἯὍ  ὝἽὕ Ὕὅὕ  ὈὉ Ἳ  ὂὗ Ἳ ὝἽὕ ὑὠὌ ὅὉ ὅ Ἳὖ Ὃ . ὝἽὕ ὑὠὌὠὉ  

ὅὉ ὅ ὂὖ ὅ ὃὖὠὌ ἯὠὈ ὅὖ  ὂὊ ὅ Ὅ Ἰ  ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ Ὕὅὕ ὠὈ 

ἳὋὠὑ ἰ  Ἧ ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ Ἰ ὠὈὠὉ ἯὍ ἻὌὕ . Ὕὅὕ ὠὈ 

ὈὉ Ἳ  ὂὑὖὊ Ὀὗ ὝἽὉ ὅὕ Ἳ  ὝἽὕ ὑὠὌ ὅὉ ὅ Ἳὖ Ὃ . ὂἻὑ  ὂὍ ἻὍὖ  

ὂἻὑ  ὠὈὉ ἻὍὖ  ἱ  ὅὉ ὅ ὅὑὕὖ  ὟἻ ὑὖὉὕ  ὟὂὠὑὉὕὄ ὂἻὑ ἻὠὍ  

ὝὅὋ ἱὉ . ὝἽὕ ὑὠὌ ἱὂ  Ὕὅὕὖ  ἳὂ . ἱὉ ὠἻ ὝὈὕὐὖ ἰ  

ἳ ὑὕ Ἳ ὂὖ ἱ  ὅὌ ὑὐὖἻὍὖ  ὠἻὝἻὕ . ὝἽὕ ὑὠὌὠὉ  ὅὉ ὅ ὂὖ 

ἱὉ ὂὖὊὝὈὕὐὖὝὅὉ  ὝἽ ὑὂ Ἳὕὄ Ὁ ἽὖἻ  ὃὠὀὝὅ  ὑ Ἳὖ Ὃὄ. 

ὝἽὕ ὑὠὌὉὖ  ἳ ὅ ὂ ὅ Ὅ ὝἽὕ  ἯὋὖ  Ἧὠὂ  ὂὖὋὠὈὉὕὄ Ἰ ὠὋἻ  

(expert systems), ὝὈὕὐὖὝὅὉ  ὠὁ Ἳ ὑὖἻ , Ὗὂὀ  ἱὉ ὂὖὊ Ἳ , Ἳ Ὃ  

Ἰ ἻὠὈ Ἳ  Ὀ  ὂὕὄὖὉ  ἻὖἻ  (antomatic summarizers) Ὗὅὕ Ὃὑ Ὃὖ  

Ὕὅὕ ὂὈὕὄὂὕἻ  ὝἽ Ἳὖ Ὃ . ὟὊὕ ὝἽὕ ὑὠὌ ὟὅὕὌὟὑ ὂὖὊὕὑὖὀὝὈὕὐὖἻὍὖ  

ὝἽὕ ὑὠὌ (Dravidian wordNet) ἳ ὑὕ ὑὂ Ἳὕὄ Ὁ ἽὖἻ  Ὕὂὕὀ Ἳ ὅ  

ὃὠὀ ὠὋ  ὅὂ ὅ  ὑ Ἳὖ Ὃὄ.  

8.7. Ἳὕ Ἵὖ Ὄ Ὕὅὕ ὠὈὉὖὉ  ὝἽὕ ἻὍ ἽὖὉ 

 ὠὃὀὕ (1975) ὠὑ ὂ Ὕὅὕ Ὅὖ Ὕὅὕ ὠὈ ὅ ὅὕ ὑὖ ὟἻὕ ὅὕ Ἳ, ὈὊ  

Ἧ ὅὕὠὀὉὖὌὕὄ ὃὖἻ  Ὀ  Ἧὕὖ ὀὕ Ὁ ὑὠἻ Ὀ  ἱὄ Ἳ  ὅ ὋὖὉ 

ὝἻὕ ὠἻἻὍὖ Ἧ ὅὠὀὉὖ 1990ἰ  ἰ  ὂὈὖὐὖ Ἳὕὄ Ἰ  ὝἽὕ ἻὍ ἽὖὉ 

ἱὊὕὟἽ ὂὖὊὄὕ   ἳ ὑὕ Ἳ ὅ 2001ἱ  ὝὑὍὖὉὖὀ ὅ ὀ (ἱὊὕὟἾ ὂὖὊ, 2001). 

Ἧὠὂ  Ὕὂὕὀ , ὂὈὖὐὖ Ἳὕὄ Ἰ  Ὀὖ ὄ  ὝἽὕ ἻὍ ἽὖὉ Ὁ Ἵὖ Ἳ ὅ 2006ἰ  
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ἰ  ὂὈὖ Ὀὖ ὄ  ὝἽὕ ἻὍ ἽὖὉ ἵ Ὃ ὂἻ ὝὑὍὖὉὖὀ ὅ ὀ (ἱὊὕὟἾ ὂὖὊ 

Ὀ  ὅὕ ἻὊ, 2006). ὂὈὖὐὖ Ἳὕὄ ὝἽὕ ὑὠὌ ὂὉὕὕὖ ὂ (2001-2003; 2007-2015) 

ὂὖὊὕὑὖὀ  ὝἽὕ ὑὠὌ ἳ ὑὕ Ἳ ὂὖ  Ἰ  ὅ ὂὖὉὕἻ ἱὊὕὟἽ ὂὖὊὠὄ ὂ ὠὈ 

ἰ ὑὕὍὊὕἻ  ὝἻὕ  ἯὑὊ  ὟὈ ὅὕ ὠὑὉὖ  ὂὈὖ ὅ ἻὠὌ ἻὐἻ ὂὖ ἱ ὂὖὉ ἯὊἽὖ  

ὈὄὖὂὑὍ ὟὈ ὅὕ ὠὋ Ὀ  Ὀὖ ὄ  Ὀ  ὂἻὑ Ὕὂὕὐὖ ὅ ὠὋὉὖ  

ὝὅὋ ὅ ὀ ὃὖὂὖ ἳὂὑὖ ὀ Ἳ ὀὠὈ Ἳ ὅ Ἰ  ὃὖὠὌὠὉ Ἧὠὀ Ὅ . ἱὂ  ὅὖ ὄ  

ἱὊ ὀὕὉὖὊ  ὅὂὖὠὄ  ὅὂὖὄὕ ἻὍὖ  ὝἽ ὠὄὉὖ Ὅ ὂὈὖ  ἱὠὁὉ  Ἳ ὑὖ Ἳὐ ὂὖ  

ὃὖὂὖ ὃ ὠἻὉὖ  ἱὊὕὟἾ ὂὖὊ (ἱὊὕὟἾ ὂὖὊ, 2001) ἳ ὑὕ ἻὖὉ ὝἽὕ ἻὍ ἽὖὉ ὂὖ  

ὂὊ ὅ Ὅ Ὄ Ὕὅὕ ὠὈὉὖὉ  Ἧ ὅὠὀὉὖ  ἯὈὖ ὂὕ ὅ ἻὠὌ ἻὐἻὂὖ  

ἻὁὖὄὖἽὕ  Ὕὂὕὐὖ ὀὅ  Ὀ  ὑὠὌ ὅὖ ὄ  ὠὈὉ ὂὖ  (Centre for Computational 

Engineering and Networking) ὃὠὀὝὅ Ὃ  ὂὈὖ ὝὈὕὐὖ Ἳ ὅὖὂ  Ὀ  Ἳ Ὃ Ἳὕὄ 

Ἳὁὖὄὖ Ἳ ὑὖἻ ἰ ὂὖ ὀ ὂὖ  Ἰ  ὅ ὂὖὉὕἻ ὂὈὖ  Ἳὕ Ἵὖ Ὄ Ὕὅὕ ὠὈὉὖὉ  

ὝἽὕ ἻὍ ἽὖὉ  (Rajendran 2016, 2018) ἳ ὑὕ Ἳ ὅ  Ἧ ὃὖ ὑὄ ὂὖ  ἱὠὁὉ ὂὖ  

ὅὂὖὟὑ Ὃ  ὝἽ Ὁ ὅ Ὅ . ἱ ὝἽὕ ἻὍ ἽὖὉ  ὟὈ ὝἽὕ ὄ Ὀὖ ὝἽὕ ἻὍ ἽὖὉ, 

ὝἽὕ ὑὠὌ ἱὑ Ὃὖ  Ἧ ὅὠὀὉὖ  ἯὠὈ .  

ὝὈ Ὕὅὕ Ὄὕ ὑὖ ὑὠὊὉὠὋ ὑὖὍ Ἳ  

        Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ  Ἰ  ὅἻὖ ὝἻὕ Ὅ ὅ ὀ Ἳ ὑὕ Ἳ ὂὖ 

ὠὋὉὕὄ, ὝὑὍὖ ὅὠὀὉὕὄ ἽὖὋ ὀὕ. Ἳ ὑὕ Ἳ ἵ ὅ  Ἰ  ὃὀ ὠὂὉὖ 

ὟὂὠὑὉὕὄ Ἳ ἻὍὖ Ἳ ὅὖ ὅὕ ἳ ὑὕἻἻ ὅ ὀ Ἰ  Ἧ ὑ ὈὕὂὖὕὖὉὕ.  

Ἳ Ἳ Ἧὑ Ὃὖ ἻὖὠὀὟὉ Ὅ ἳὋ Ἳ  Ἧὑ Ὃὖ ὅὉ ὅὕ  

Ἳ ὅὕ Ἳ ὝὑὍὖ ὅὠὀὉὕἻ ὑὠὊὉὠὋ ὑὖὍ Ἳ ὝἽ Ὁ ὅ Ὅ. ὠὋὉὕὄ  

(formal) ἵ ὅ  Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ  ἱὉ ὂὖὊὂὕ ὅ Ἳ ἱὉ ὑ  Ὀ  

ἱὉ ὠἻ ὝὈὕὐὖὉὖ ὅὉ ὅὕ ὠὀ ὑὖὌ Ἳὖ ὠὑ Ἳὖ Ὃ. ἵ Ἳὕ ὀὕἻ, Ὀ ὑ 

Ὕὅὕ Ὄ ὂὖ, Ἳ Ἳ Ὁὕ  Ὗὃ Ἳ  ἯὋὖ ὋὖἻ ἰ ; 

ἯὠὑἻ ἻὖὠὀὟὉ Ὅ ἳὋ  ἱὉ ὅὕὄ Ὀ  Ὗὃὕ ὂὕὟὄ ἻὕὊὁὈὕἻὕ ἵ ὅ  

Ἳ ὅὕὀὕ. Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ  Ἰ  ὅἻὖ ὝἻὕ Ὅὅ ὀ Ἳ ὑὕ Ἳ 

ἵ ὅ   Ἰ  ὑὖ ὅὉ ὅὕ ὕὖὉ Ἰ Ὀὖ ὂ ἯὋὖὠὑ ἳ ὅ ὂ ὝἽ ὑὠὂ 

Ὗὃὕ ἻὈὕἻ ὝἻὕ ὀ ἵ  .  ἱὌ ἽὖὉ ἯὍὑὖ Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ  

Ἧὂ  ὅὉ ὅὕ  ὂ ὂὖὊὈὕἻ ἳὌἻὍὑὖ ὅἻὖ ὝἻὕ Ὅ ἱὉ  ὑὐὖὉὖ 
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ἯὋὖὠὑ ὠἻὝἻὕ ; ἰὄὕ  ὃὠὀ ὠὋὉὖ Ὗὑ ὅ ὀ ὅὁὖἻ  ὅὉ ὅὕ Ἳ  

ὝὈ Ὕὅὕ Ὄὕ ὑὖ ἯὋὖὑὖ Ὗὑ ὅ ὀ ἳ ὅ ὂ ὠὂ Ὗὑ .  

          Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ  ἽὖὌ ὟὑὠὍἻὍὖ ὑὠἻ ὅὕ Ὁ ὀ 

ὐ ὅὖὝἻὕ Ὅ ὅ. ὑὠἻ ὅὕ Ὁ ἵ ὅ  Ἰ  Ὕὅὕ Ὄ ὂὖ Ὅ ὂὊὑὖ 

ὑὠἻ ὅ ὂὌὕ. ἱ  ἻὖὉὈὕὄ ὐ ἻὍὖ ἯὠὑἻ  Ὗὑ ὅ : 

1.   Ἰ  Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ  Ἳ Ἳ ἻὖὠὀὟὉ ἳὋ ἻὠὍ  

Ἳ ὅὕ ἻὠὍ ἳ ὅ ὂὖ Ὅὂὕ ὑὍὈὕὄ ἯἻὑὉὈὕὄ ἯὠὈ ὠὅ 

ὝἻὕ . 

2.  Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ  Ὕὅὕ Ὄ ὂὖ ἯὋὖὠὑ ὅ ὋὖὉ ἽὖὌ Ἰ Ὀὖ ὂ Ἳ ὠὂ 

ἳ ὅ ὂ ὝἽ ὑὂὕἻ ὑ . ἱ ὂ Ἰ Ὀὖ ὂ Ἳ  ἯὋὖὑὖ ὂὖ ὀὈὖὀ ὅ ὀ 

(ἱὌ ) ὅὉ ὅὕ ὀὕὍ Ἳ ἻὖὠὀὉὖ ἰ . ἵ.Ἳὕ.   ἽὖὌ Ὗὃὕ Ἳ  Ὗὑ  Ἰ  

Ὀ ὑ ὈὠὄὉὖ Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ ὠὑ Ὀ ὑ Ἳ ὅὉ ὅ ὑ; 

ὑὊὌὕ  ἻὠὌ ὀ Ὕὂὕὀ ὠὀὉ Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ ὠὑ ἻὠὌἿ Ἳ 

ὅὉ ὅ ὑ. 

Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ Ἳ  Ἧὠὑ ἳ ὅ ὂ ὝἽ  ἯὋὖὠὑ ὅ ὋὖὉ 

Ὕὅὕ ὑὕὄ ἳὀ ὅὕ  Ἰ  ὑ ὑ ὠὂ ἳ ὅ ὂ ὝἽ Ὁὑὠὂ Ὗὃὕ ἻὈὕἻ 

ὝἻὕ Ὅὂὕ, ἯὠὑἻ  Ὕὅ ὅὕ Ὗὑ ὅ ὀ Ὀ ἻὠὍ ἳ ὅ ὂὖ Ὃ  

ὝἽὉ ὠὋὉὖ ἳ ὑὕ Ἳ ὅ Ἳὖ Ὃὄ.  Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ Ἳ  Ἧὠὑ 

ὝἻὕ  ὝἻὕ ὠἻἻὍὖ Ὕὅὕ ὠὈ ὂ ὠὈὉὖ ὂὊ (degree) Ἧ ὅὠὀὉὖ 

ὅὖὕὖἻ ὅ Ὅ. 

ὠὃὀὕὑὖ  ὝἽὕ ὝὋὕὠἻ ὑὠἻὅὕ  Ἧ ὅ Ὁὖ  Ὄ Ὕὅὕ ὠὈὉὖὉ  ἳ ὑὕ Ἳ 

 ὠὃὀὕὑὖ Ὕὅὕ ὠὈὉὠὈ/ Ὕὅὕ Ὄ ὅὕ ὅὕ Ἧ ὅὠὀὉὖ  ὂὈὖ  (Nidat 

1975a) ὝἽὕ ὝὋὕὠἻ Ὄ Ὕὅὕ ὠὈὉὖὉ  ὟἻὕ ὅὕ  Ἧ ὅὠὀὉὖ  Ἳὕ Ἵὖ 

Ὄ Ὕὅὕ ὠὈὉὖὉ ὝἽὕ ἻὍ ἽὖὉ ὂὖ ἻὕἻ ἯὠὈ ὅὕ Ἳ ὝἽ Ὁ ὅ Ὅ. 

ὠὃὀὕ (1975a) Ὃὖ Ὕὅὕ Ὅὖ (Referential meaning) Ὕὅὕ Ὅ  ὅ ὅὕ ὑὖὠὄ 

Ἰ  ὝὈὕὐὖὉὖ ὝἽὕ ὝὋὕὠἻὉὖ Ὕὅὕ ὠὈ ἯὠὈ ὠὅ Ἳὕ ὅὂ  ὅὉ ὅ ἻὖὋὕ. 

ὝἽὕ  Ἧὂ  Ὃὖ  (referent) ἳ Ὅ Ὕὂὕὀ ὂὕ Ὃὖ  Ὕὅὕ Ὅὕ. Ὃὖ  

Ὕὅὕ  ἱὊ  ἻὕὊὁὖἻὠὍ Ἧ ὅὠὀὉὕἻ ὝἻὕ ὀ. Ἧὠὑ (ἳὁ Ἵὖ Ὕὅὕ  

ἵὂὖὊὕὄ) ὌὄὋὖ Ὕὅὕ  (ἱὌ Ἳὁ  Ὕὅὕ  ἵὂὖὊὕὄ) Ὃὖ  Ὕὅὕ  ἰ . 

Ὃὖ  Ὕὅὕ  Ἰ  ὝἽὕ  Ἳ ὀὠὈ ὂ Ἰ  ὀ  Ὄ Ἳ  (cognitive features) 
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Ἧὀ ἻὖὉὂὕ. ἱ Ὄ  Ἳ  Ἰ  ὝἽὕ Ὀ ὝὋὕ ὝἽὕ  Ὗὑ ὅὀ 

ὅὉ ὅ Ἳὖ Ὃὄ. Ἰ  ὅὊ ὅὖ (semantic domain) Ἧὀ  ὝἽὕ Ἳ ὂ Ἳ  Ὗὑ ὅὀ 

ἳὂ  ἱ ἻὖὉὈὕὄ Ὕὅὕ ὠὈ ἻὠὍ ὃὕ Ἳ ὅὖ Ἳ Ὗὑ . Ἰ ὂ 

Ὕὅὕ ὠὈ ἻὠὍ  ὝἻὕ  Ὃὖ  Ὕὅὕ ὠὍ Ἰ ὋὕἻ Ἰ  Ὕὅὕ  ὅὊ ὅὖ 

Ἧὀ ἻὌὕ. ἱ Ὕὅὕ  ὅὊ ὅὖ Ὗὂὠὑ (Relevancy), ὅ ὅ (largeness), ὅ ὃὖὠὌ 

ἯὠὈ ὅὖ (Ἳὕ Ἳ ὅ Ἳ:) Ἧὂ  ὝἽὉ ὅὕ ὃὖὠὌ Ὀ ὀ (level of function) ἰἻὖὉὄ 

ὝὈὕὐὖὉὖ ὝὈὕ ὂ Ὕὅὕ ὠὈ Ἳ ὀὠὈ ὠὅ Ὕὅὕ ὂὖ Ἳὖ Ὃὄ. 

Ἰ ὝἻὕ  Ὕὂὕὀ ὠὀὉ Ὕὅὕ  ὝὂὕὠἻἻὍὖ Ὕὅὕ ὠὈ Ὕὂὕὀ ἻὍὖ 

ὑὖὍ Ἳ ἱὊ  Ὗὑ ὅ ὀ ὑὠἻὉὕὄ ἳὋ ἻὠὍ ἵ  ὝἻὕ Ὅ Ὗὑ . 

ἯὠὑὉὕὑὄ Ὕὑ Ὗὑ ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ Ὕὂὕὀ ὠὀὉ Ὕὅὕ Ἳ Ὀ  

Ἰ  ὝἽὕ  ὝὂὕὀὠὀὉ Ὕὅὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ ἳὋ . Ἰ  Ὕὅὕ  ὅὊ ὅὖ 

Ἧὀ  Ὗὑ ὅ ὀ ὝἽὕ ἻὍὖ Ὕὅὕ ἻὠὍ ὃὕ  ὑὐὖἻὍὖ ἳὋ ὅ ὂὌὕ. Ἧὠὑ 

ἳ Ὅὀ Ἳ (inclusion), ὟὈ Ὃ (overlapping), ὠὁὃὖὠὌ ὅ ὂ (complementation), 

Ἧ ὠὈ ὅὀ (contiguity), ἰἻὖὉὄ. ἳ Ὅὀ Ἳ ὅ ὃὖὠὌ Ὕὂὕὀὕὖ ὂ Ἳ  

Ὕὂὕὀ Ὅ Ὀ  Ἧὠὑ Ἧὀ Ἳὖ Ὅ Ὕὅὕ Ὅὖ  ὠὋ ὂ Ἰ  Ὗὑ ὅ  

Ὕὅὕ Ὅ  ὂὌὕἻ ἳ Ὅ Ὕὅὕ Ἳ Ἧὀ ἻὖὉ Ὕὂὕ ὂὖὠὉ ἳ ὑὕ  (ἵ.Ἳὕ. ὑὖὌ : 

ὅὕ ). ὟὈ Ὃ Ἰ  ὅ ὃὖὠὌ Ὀ ὀ ὂὖ, ὈὊ ὅ Ἰ  Ὕὅὕ  ὅ ὝὈὕὐὖἻ  ἵ  

ἯὋὖὉ ὅ Ὀ  Ἧὑ Ὃὖ ὟὈ Ὃ Ὕὂὕ ὂὖὠὉ ἳ ὑὕ  (ἵ.Ἳὕ ὝἻὕ: ἯὍὖ, 

Ἳὕ Ἵ: Ἳ ὟἻ). ὠὁὃὖὠὌ Ὕὅὕ ἻὍὖ Ὕὂὕ ὂὖἻ  ἻὖὉ ὑὐὖἻὍὖ 

Ὕὂὕὀ ὠὀὉὄ. Ἧὠὑ ἵὂὖ ὃὖὠὌ ὝἽὕ Ἳ (opposites) (ἵ.Ἳὕ. Ὕὅὕὖ: ἽὖὋὖ) ὂὖ  

Ὕὅὕ  ὃὖὠὌ  ὝἽὕ Ἳ (reversies) (ἵ.Ἳὕ. Ἳ : Ἧὑὖ) Ὀ ὂὠὌ ὝἽὕ Ἳ (conversies) 

(ἵ.Ἳὕ. ὑὕ ὂ: ὑὖ Ὃ) ἰἻὖὉὄ. Ἰ  ὅ Ὀ ὀ ὂὖ ὂ  Ὕὅὕ  Ἰ ὠὈ ἳ Ὅ ἯὟὂ 

ἽὈὉ ὠὋ ὂ Ἰ  ἻὖὉ Ὕὅὕ Ὅ ὑὕ Ὃὖ ὅὖὀ ὂ Ἳ ὑὖὂ ὂὖ Ὗὑ ὅ  

Ὕὅὕ Ἳ Ἰ  Ἧ ὠὈ ὅ ὀ Ὕὂὕ ὂὖὠὉ ἳ ὑὕ  (ἵ.Ἳὕ ὃὕ Ἳὕ: Ὕὅ : : 

ὟἽὕὅὕ). 

Ἰ  ὝἽὕ  Ὗὑ ὅ ὀ Ὕὅὕ ἻὠὍ ὃὕ  ὑὐὖἻὍὖ Ὕὂὕὀ ὅ ὂὌὕ: ἰ Ἳ  

(derivation) Ὀὕ Ὃὗ (replacement) ἳ ὑἻὃὗ Ἵὖ (figurative extension) Ὀ  Ὃ ἵ ὠὌ 

ὟἻὕὠὑ (peripheral clustering) Ἧ ὅὠὀ Ὕὅὕ Ὅ ἻὠὍ Ἧὂὄὖ  ὝὅὋ ὅ ὀ Ὗὑ  

Ὕὅὕ  ὅὊ ὠὅ Ἵὕ ὂ Ὕὅὕ Ὅὖ Ἧὀ ὑ  ἰ ἻὈὕ . (ἵ.Ἳὕ Ἳὕὂ: ἻὕὂὌ). 

Ἧ ὅὠὀ Ὕὅὕ Ὅὖ ὠὋ ὂ Ἰ  Ὕὅὕ Ὅ ὑὕ Ὕὅὕ  ὅὊ ὅὖ ὝὅὕὖὉ Ὀὕ Ὃ 
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ὑὖὠὍὑὖ ἻὕὈ ἱὀὈὕ Ὃ ὝἽ ὑ Ὀὕ Ὃὗὀὕ (ἵ.Ἳὕ. ὊὕἾὕ: Ὂὕὁὖ). Ὕὅὕὖ Ὗὑ ὅ ὀ 

Ὕὅὕ  ὅὊ Ἳ  Ἧὀ . Ἧ ὅὠὀ Ὕὅὕ  ἳ ὑἻ Ὕὅὕ  ἳ Ὅ 

Ὕὂὕὀ ὠὅ ἽὖὌ ὠὁ  Ὕὅὕ Ὅ Ἳ (supplementaty components) Ἧ Ὄ  ὂὖ ὅὖ 

Ὕὅὕ  ὝἻὕ Ὅ ὅ ὀ Ὕὅὕ Ὅ Ἳ (reinterpreted diagnostic components) ὑὕὉὖὌὕἻ 

ὃὖ ὑ Ὕὅὕ Ὅὖ ἳ ὑἻ ὃὗ ἽὖὉὕ (ἵ.Ἳὕ. ὃὕὖ: ὂ ὂὖὊἽὕ) Ὀ ὂὖὉ Ὕὅὕ ὀ (central 

meaning) Ὕὂὕὀ ὠὀὉ Ἧ Ὄ  Ἧ ὀ  ἽὖὌ Ὕὅὕ  Ὕὅὕ Ὅ ἻὠὍ ὝἻὕ  

ὂ Ἳ  Ὕὂὕὀ ὠὀὉ Ὃ ἵ ὠὌ Ὕὅὕ ἻὠὍ ὟἻὕὠὑ ὅ ὂ Ὃ ἵ ὠὌ 

ὟἻὕὠὑὉὕ. (ἵ.Ἳὕ ὝἻ Ὁὕὄ Ὗὂὕ, ὝἻ Ὁὕὄ ὅὕ ἱὑ Ὃὖ ὑ  ὝἻ ). 

ὠὃὀὕ (1975b:152) ὅὖ ὑ Ὀὕ ἻὖὋὕ: Ὕὅὕ  ἳὁ  ὅὌὑὠἻ 

ὝἽὕ ὟἽ ὠἻὉὖ ἰ  ὃ ὠὈ ὃὕ  Ἧ ὅὠὀ Ὕὅὕ ὠὈ Ὃὖ ἻὍὖ 

ὑ ἻὠὍ ἱὄ Ἳ ὝἻὕ Ὅ . ἱ ὑ ἻὍὖ Ἧὀ ὅὠὑ: 1. ὂὖὠὊ, ὈὊ, 

ἱὠὌ, ὕὖὉ, ὈὠὌ, Ὗὅὕ Ὃ ὅ Ὕὅὕ Ἳ (objects), 2. ἰ ὂ , ὃὀ ὂ, Ὕὑ ὂ, 

ὂ ὂ , Ὗὅὕὂ, ἱ ὂ, Ὂ ὂ, Ὗὅὕ Ὃ ὃὖἻ Ἳ (events), 3. Ἧ) Ἵὖὑ, ὃὗὌ, 

Ἵὖ ὄ, ὅὌ, Ἰ , ἱὊ , (ὅ Ὕὅὕ ἻὍὖ Ἧ ὑ Ἳ), ἰ ) ὑὖὠὊ, ὝὈ Ὄ, 

Ἰ ὂὀὠὑ, ἱὊ  ὂὀὠὑ, Ἧ Ἳ, (ὃὖἻ ἻὍὖ Ἧ ὑ Ἳ), ἱ) Ἳ ὄ  (ἵ.Ἳὕ 

Ἳ ὄὈὕὄ ὅὕὠὋ, Ἳ ὄὈὕὄ ὟὑὠὌ) Ὀὖ  (ἵ.Ἳὕ Ὀὖ ὑὕὄ ὟἻὕ , Ὀὖ ὑὕὄ ὟὑὠὌ) 

(ὅ Ὕὅὕ Ἳ Ἧ Ὄ  ὃὖἻ Ἳ ἵ ὅὂ  Ἧ ὑ Ἳ) Ἧ Ὄ  ἲ) ὈὖἻ (ἵ.Ἳὕ ὈὖἻ ὅὌ) 

ὝὊὕ ὅ (ἵ.Ἳὕ ὝὊὕ ὅ Ἵὖ ὄ) Ὕὑ  (ἵ.Ἳὕ Ὕὑ  ὑὖὠὊ) (Ἧ ὑ ἻὍὖ Ἧ ὑ Ἳ) 

ἱὑ ὠὋ Ὕὂὕὀ ὅ ὂ ἳὂ  Ὕὂὕὀ ὅὕ Ἳ (rationals), ἵ.Ἳὕ Ἧ) ὅ Ὕὅὕ ὀ 

ὅ Ὕὅὕ: Ἶὕ  ὅὖ  , Ὅ Ὀὄὖὂ Ἳ, ὟὈὠἾ ὟὈ Ὅ ὂἻ: ἰ ) 

ὅ Ὕὅὕ ὀ ὃὖἻ Ἳ: ὅὋ  Ὀὄὖὂ Ἳ, Ὗὑ ὠὀ ὃὕ ἻὍὖ ὠὊ  ; ἱ) 

ὃὖἻ ὀ ὃὖἻ: Ἱ ὀ  ὂὖὠὊ, ὃὗ Ἵ Ὕὑ Ὃὖ; ἲ) ὅ Ὕὅὕ ὀ Ἧ ὑ ; 

Ὕὅὕ Ὅὖ Ἧὐ , ὟὊὕἾὕὑὖ ὃὖὋ; ἳ) Ἧ ὑ ὀ Ἧ ὑ : ὟὈὕἽ  ὟἽὕ ὅ, ὅὕὖ ὂ 

Ἧὐ . ἱ ὂ ὃὕ  Ἧ ὅὠὀ Ὕὅὕ ὠὈ ὑ Ἳ  ἵ Ὄὕ ὝὈὕὐὖἻὍὖ 

Ἳὕὁ ὅ ὑ ὀ ἵ Ὄὕ ὑὠἻὉὕὄ ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ Ὕὅὕ  Ὕὂὕὀ ὠὅ 

ἰ ὑὂ  Ἧ ὅὠὀὉὕἻ ἯὠὈ  ἵ  Ὗὂὕ Ἳὖ Ὃ. 

ὠὃὀὕ ἻὖὟὊ Ἳ ὂὖὉ ὟὑὂὕἻὈ ὂὖ Ἰ  ὂὖὉ ἯἻὊὕὂὖ ἳ ὑὕ Ἳ ὠὄ  Ἧὠὂ 

ὃὖὠὋὟὑ Ὃὖ Ὅὕ. ἱ  Ὕὅὕ ἻὠὍ ὝἽὕ ἯὌ ἻὍὖ ἯἻὊ ὑὕὖὠἽ ὃὖὊ  Ἧ ὌὕὈ 

Ὕὅὕ  ὅὊ ὅὖ Ἧ ὅὠὀὉὖ ὠὋ ὅ . Ὕὑ Ὗὑ Ὕὅὕ ὠὈ ἯὌ ἻὍὖ 

Ὕὂὕὀ ὅὕὄ Ἧ ὂ ἻὍὖ Ἧ ὅὠὀὉὖ Ὕὅὕ  ὅὊ Ἳ ὅ Ἳ ὅ Ὅὄ. 
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ὟὂὠὑὉὕὄ Ὕὅὕ ἻὠὍ Ἳὕ ὑὂὖ Ἰ  Ὕὅὕ  ὅὊ Ἳ ὅ Ἳὅ Ὅὄ. 

ὟὂὠὑὉὕὄ Ὕὅὕ ἻὠὍ Ἳὕ ὑὂὖ Ἰ  Ὕὅὕ  ὅὊ ὅὖ Ὃὖ  ὅ  Ὕὅὕ ὑὕἻ ἵ ὂ 

Ἰ  Ὕὅὕ  Ὕὂὕ ὂὖ ὂ  Ἧὀ Ἳὖ Ὅ Ὕὅὕ ὑὕὄ Ὕὅὕ Ὅ ἻὍὖ 

ἵ ὁὖ ὠἻὟὉὕ ὂἻ Ὕὅὕ ὂ ὝἻὕ . ἱ ὂ ἯἻὊὕὂὖ ἻὖὉὈὕἻ 

ὝὈὕὐὖἻ  ἱὠὀὟὉ ἳ Ὅ Ὕὅὕ Ὅ  Ἧ ὅὠὀὉὖὌὕὄ Ὗὑ ὅὕ ἻὠὍ ἯὋὖ ὂ ὠὅὅὖ 

ὝὈὕὐὖὝὅὉ ὅὕὍ Ἳ ἻὕἻ ὂὖ ὀὈὖὀ ὅ ὀὂὕ. ὃὕ ὄ  Ἳ ὀ ὝἽὕ ἳὋ ἻὍὖ 

Ἧ ὅὠὀὉὖ Ὕὅὕ Ὅ  ἰ ὠὑ  ὅὉ ὅ ὂὖ Ἧὑ  ἻὖὟὊ Ἳ ὝὈὕὐὖὉὖ ὝἽὕ 

Ἳ ὀὠὈ ὠὅ ὂὊ Ὁ Ὅὕ. ἻὗὟὐ ὂὊ ὅ Ὅ ὠὃὀὕ (1975a:176-186) ὂ Ὅ 

ὑὠἻ ὅὕ  ἻὈὕ. 

1. ὅ Ὕὅὕ 

ἵ. ὑὖὌ ἻὍ Ὄὕὂὠὑ 

   1.   ἱὉ ὠἻὉὕὄὠὑ 

 ἵ. ὟἻὕὍ Ἵ ὅ ὂ ὅ ὀὠὑ 

ὅὖ. ἱὉ ὠἻ Ἵὕὂὄ Ἳ 

Ἵὖ. ὂὕὑὊ Ἳ Ὀ  ὂὕὑὊ Ὕὅὕ Ἳ 

2. ἳ ὑὕ ἻὖὉ Ἧ Ὄ  Ἳ ὀ ὅ ὀ ὅ Ὕὅὕ Ἳ 

ἵ. ἻὠὌ Ὕὅὕ  

            ὅὖ. ὅὂ ὝἽ Ὁ ὅ ὀ Ὕὅὕ Ἳ: ἳὁ Ἳ  Ὀ  ὑὕἽὠὄ  Ὕὅὕ Ἳ 

Ἵὖ. Ἳ ὀ Ἳ 

ὅὖ. ὑὖὌ Ὕὅὕ Ἳ 

1. ὑὖὌ Ἳ, ὅὋὠὑἻ, ἽὖἻ 

2. Ὀὄὖὂ Ἳ 

3. ἱὉ ὠἻ  Ἧ ὅὕ ὅ ὀ Ἵ ὂὖἻ Ἧ Ὄ  ἳὉὖ Ἳ 

ὃὖἻ Ἳ 

ὝὅὥὂὗἻ Ὕὂὕὀ ὅὕὄὠὑ, ἳὀ  Ὕὂὕὀ ὅὕὄὠὑ, ἳὁ  Ὕὂὕὀὅὕὄὠὑ, ἳὁ Ἵὖ 

Ὕὂὕὀ ὅὕὄὠὑ, ἯὋὖ Ὕὂὕὀ ὅὕὄὠὑ, Ἳ ὅὕὖὈὕ Ὃ, ὟἽ ὠἻ, Ἳ ὅὕ, ἽὌὄ , 

ὂὕ Ἳ, ὠἻὈὕ Ὃ, Ὕὂὕὀ ἽὖὉὕὄ ἽὌὄ Ἳ Ἧ Ὄ  ὝἽὉ Ἳ ἳ Ὅὀ ἻὖὉ ὅ ὀ 

ὝἽὉ Ἳ. 

Ἧ ὑ Ἳ 

ἻὕὌ, Ὂ , ὅ ὠὈ, ὑὖὠὊ, , ὃὖὋ, ἵ , ὃὖὠὌ, Ὀὂ ὅ , Ἳὑ Ἵὖ, ὑὉ , ἳ ὠὈ-

Ὕὅὕ, ὃ Ὄ -ὝἻ ὀ, ὅὌ , ἰὟὊὕ ἻὖὉ ὃὖὠὌ. 
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Ὕὂὕὀ ὅὕ Ἳ 

ἱὀ  Ὕὂὕὀ ὅὕὄὠὑ, ἻὕὌ Ὕὂὕὀ ὅὕὄὠὑ, Ἳ ὀ, ὂ Ἳ, Ὕὂὕὀ ὅὕὄὠὑ. 

 ὟὈ ὝἽὕ ὄ ὑὠἻ ὅὕ Ὃὖ  Ὕὅὕ ἻὠὍ Ἧ ὅὠὀὉὕἻ ὝἻὕ ὀ. 

ὝἽὕ ὅὊ ὑ Ἳ  ἱὌ Ἳὁ ὑ Ἳ  Ἰ ὝἻὕ  ὃὖἻὊὕὄ Ὕὅὕ ὂ 

ἱ ὠὌ. ἱ ὅὖ  Ἧὠὑ ὂ Ὀὖ ἽὖὌ ἱὠἽ Ἳ ἱ Ἳ ὂὕ ὝἽ Ἳὖ Ὃὄ. ἶὝὄ Ὃὕ 

ἶὟὂὕ ἰ ὃὖὠὌ ἯὠὈ  Ὀ ὀ ὂὖ ὅ Ὕὅὕ Ἳ ὝὅὉ ἻὍὕ ὃὖἻ Ἳ 

ὑὖὠὄἻὍὕ Ἧ ὑ Ἳ ἯὠὀἻὍὕ  Ὕὂὕὀ ὅὕ Ἳ ὅὌ Ὗὑ ὅ ὀ ἻὍὕ  

(ἱὠὀ  ὝἽὕ Ἳ, Ὗὑ ὠὈ Ἰ Ἳ, ὝἽὕ ὃὖὊ Ὗὅὕ Ὃὠὑ) Ὃὖ Ἳ ὅ Ἳὖ Ὃὄ. 

ὟὈ Ἳ ὀ ὑὠἻ ὅὕ ὃὖ ἽὉὈὕἻ Ἰ  ὝὂὍὖὑὕὄ ὂ Ἳ Ὗὃὕ Ἳὕ ἯὠὈ ὂὂὕ. 

ἱ ὅὖ  ἱὟὂ Ἵὖ ὠὂὠὉ Ἧ ὅὠὀὉὕἻ ὝἻὕ  ἽὖὋὖ Ὗὑ ὅ ὀ Ἰ  

ὑὠἻ ὅὕ ὠὀ ὝἽ Ὁ ἱὉ . 

ὠὃὀὕ ἳὌἻὝὅὕ ὠὈ ὑὠἻ ὅὕ ὠὀ ἯὂὖἻὈὕὄ Ὀὕ Ὃ Ἳ ὝἽ ὉὕὈ 

ὂὈὖ  ἶ  ὝἻὕ ὍὌὕ ἵ Ὃὕ  ἱ ὑὕ  ὝἽ ὑὂὖ ὅὌ Ἵὖ Ἳ Ἳ ὑὊ ὂὕ 

ὝἽ Ἳὖ Ὃὄ. ὠὃὀὕὟὑ ὂ  ὑὠἻ ὅὕ  ὠὋ ὅὕ Ἳ ὅ Ὃὖ Ὃὖ ὅὖ ἻὖὋὕ (Nida, 

1975:187): ἱ ὂ ὝἽὕ ὅὊ ἻὍὖ ὅ Ὁ ὂ Ἳὕ ἻὈὕὄὂὕ. ἯἻὊὕὂὖ 

ὝἽὕ ἻὍ ἽὖὉ ὠὂ (Dictionary-thesarus) ἳ ὑὕ  Ἳ ὅὂὖ ὟὑὠὌὠὉ 

Ὕὂὕὀ  ὝἻὕ ὅὂὕ ἱ ὂ ὑὠἻ ὅὕ Ὀὕ Ὃ ὂὖ ἳὕὖὉὂὕ. ὟὈ , ἱὂὖ 

ὝἻὕ Ἳ ὅ Ὅ ὅ Ὁ ὠὈὉὕὄὂ Ὄ. ἶὝὄ Ὃὕ ἱ  Ἰ  ἽὖὌ 

ὝἽὕ ὅὊ ἻὠὍ ὂὕ ὅ Ὁ ὅ ὂὖ Ὅ. Ὕὅ ὅὕ Ἰ  ἽὖὌ Ὀὕὂὖὕὖ Ἳὕὄ 

Ὕὅὕ Ἳ ὂὕ ὝἻὕ Ἳ ὅ Ὅὄ.  (ὠὃὀὕὑὖ ἻὖὟὊ Ἳ ἯἻὊὕὂὖ ὝἽὕ ἻὍ ἽὖὉ 

ὝὑὍὖὑ ὑὖ ὀ.) ὠὃὀὕὑὖ Ὕὅὕ ὠὈ Ἵ ὀἻ ὂὖ Ὕὅὕ  ὅ  ὂὈὖ ὝἽὕ ἻὠὍ 

ὑὠἻ ὅὕ ὝἽ ὑ ἽὖὌ ἱὀ ἻὍὖ Ἳ ὄὈὕἻ ἯὠὈἻὖὋ. Ἰ  Ὃὖ ὅὖ ὀ ὝἽὕ ἵ ὂ 

Ὕὅὕ  ὅὊ ὠὅ Ἵὕ ὂ ἵ ὅὠὂ  ὝἽ ὑὂὖ Ἧ Ἳ ὝὂὍὖὑὖ ὠὈ ἶ ὅ ἻὖὋ. 

ὠὃὀὕὟὑ ὅὖ ὑ ὑὄὑ ὠὋ ἻὖὉὈὕὄ Ἵὖ Ἳ ἻὍὕἻ Ἳὕ ἻὖὋὕ. 1. ὝἽὕ Ὄὕ Ἳ 

Ὕὅὕ  Ἧὂ  Ἧ ὅὠὀ  ἳ Ὅ ἳὋ , 2. ὝἽὕ ὂὖὕὖ Ὗὑ ὠὈἻὠὍ 

ὠἻὉὕ ὂ, 3. Ἰ  ὝἽὕ  Ὗὑ ὅ ὀ Ὕὅὕ Ἳ Ὗὑ ὅ ὀ Ὀ ὀ ἻὍὖ ὑ ὂ ,4. 

ὝἽὕ ὅὊ Ἳ  Ὕὅὕ Ὕὅὕ ὑ ὂ  Ἧ Ὄ  ὑὊὕὠὈ, 5. ὅ ὃὖὠὌ ὑὠἻ ὅὕ  

Ἳ ὀὠὈ , 6. ὝἽὕ ὅὊ Ἳ ἱὠὀὟὉ ἳ Ὅ ἵ ὠὌἻ ἱ Ἵὖ Ἳ ἻὠὍ Ὀὄὂὖ 

ὝἻὕ  ὝἽὕ ἻὍ ἽὖὉ Ὕὅὕ Ὄ ὑὠἻ ὅὕ ὝἽ Ὁ ὅὀὟὑ .  
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 ὃὀὕὑὖ  ὝἽὕ ὝὋὕὠἻ  ὅὕ ὅὕ Ἧ ὅὠὀὉὖ  ὂὈὖ ὝἽὕ ὝὋὕὠἻ ὅ Ἳ ὅ  

ὝἽὕ ὑὠὌὉὖ  ὑὖὍ Ἳ ὅ Ὅ ὝἽὕ Ἵὕ  ἳὋ Ἳ  Ὀ  Ὕὅὕ ὠὈ ἳὋ Ἳ  

Ἧ ὅὠὀὉὖ  ἳὋ ὅ ὂ ὅ Ὅὄ. ἱ ὂὕ  ἱ ὝἽὕἻὍ ἽὖὉ ὂὖ  ὂὊ ὂὍὈὕ .  

Ἳὕ Ἵὖ Ὄ Ὕὅὕ ὠὈὉὖὉ  ὝἽὕ ἻὍ ἽὖὉ ἳ ὑὕ Ἳ 

 Ἰ  ὅὉὄὕὖ ὑὖὄὑ ἻὕἻ ὝἻὕ Ἳ ὅ ὀ ὈὖἻ ὝὅὕὖὉ ὂὊ ὂὍ ὂὖ 

Ὄ Ὕὅὕ ὠὈὉὖὉ   ἻὖὠὍὉὠὈ ὠὅ ἳ ὑὕ ὑ ἵ ὅ  Ἰ  ὂὖἽὕ ὂὄὈὕὄ 

ὂἻὑ Ὀὗ Ὕὀ  Ὀ  ἻὕἽὖ ὅ ὂ Ἰ ἻὠὈ ὅὕ . ἱ ὂ ὑὠἻ  Ἳ ὑὖ ὂὊ 

ἳ ὅ ὂ Ὀ  ἯὋὖ  ὅὖὕὖ Ὕὂ ὂ  (Ὕὅ ὂ ) ὝἽὉ ὠὋ Ἰ  Ἵ ὂὖὑὕ ὂ 

ὑὐὖὠὉ ὑὐ ἻὖὋ. ὅὉὄ ἻὁὖὄὖὉὖ ὟὂὀὟὑ Ὁ ὑὕ ὠὂὠὉ ἳ Ὅὗ ὝἽ  

ὂὊ ὂὍὂὖ  ὂἻὑ ἻὠὍ ὝὅὋὌὕ. ὂἻὑ  Ἰ  Ἳὕ Ἵὖ ἳ ὅ ὂὈὕἻ 

ὝἻὕ Ἳ ὅ Ὅ. ἱ ὂ Ὗὃὕ Ἳ ὂὖ ἻὕἻ ὃ  Ἳ ὀὠὈ Ἳ ὅ ὀ ὂὊ ὂὍ  Ὗὂὠὑ. 

ὅὖ ὑ  Ἧ ὀὑὠὁ ὝἽὕ Ἳ Ἧ Ὄ  ὝἽὕ Ὕὅὕ ἱὠὑἻ  ἱὠὀὉὖ ὃὖ ὑ ὅ ὀ 

ὅ Ὗὑ ὑὠἻὉὕὄ Ἧ ὂ ἳὋ ἻὠὍ  Ὄ Ὕὅὕ ὠὈὉὖὉ  ἻὖὠὍ ἯὠὈ  

ἳ ὑὕ ὑὂ  ὂὊ ὂὍ ὂὖ Ἧὑ ὠὋ Ὃὖ  ὂὄὖ ὑὈὕὄ ὑὐὖὠὉ ὑὖὍ ἻὖὋ. 

ὂ ὟὅὕὠὂὉ Ἳὕ Ἵὖ  ὝἽὕ ἻὍ Ὁ ὂὖ  ὅὖ ὑ  ἵ  ἳὋ ἻὟὍ ὃὖ ὑ ὅ Ὅὄ. ἱ  

ἳὋ ἻὍὖ  ἵ ὁὖ ὠἻ ἵὂὖ ἻὕὌ ὂὖ  ἯὂὖἻὕὖ Ἳ ὅ . 

Ὕὅὕ ὠὈ Ὀ  

ὝἽὕ Ἵὕ ἳὋ Ἳ  

ὑὖὍ Ἳ ἵ Ἳὕ  ἳὋὠὑ ὃὖ  

Ὃὖ ὅὕ Ἳ 

ἱὠὁὝὈὕὐὖὉ 

(Ἰ Ὕὅὕ ὅ ὝὈὕὐὖὉ) 

ἸὟὊ Ὕὅὕ ὠὈὠὉ 

Ὃὖ  ὝἽὕ Ἳ  

ἱὠὀὟὉ ἳ Ὅ ἳὋ . ἵ.Ἳὕ. 

ὂἻ,  ἵ ὅὠὑἻ  

ἱὠὀὟὉ ἳ Ὅ ἳὋ . 

< > 

ὑὠἻὝὈὕὐὖὉ  ἳ Ὅὀ  ὝὈὕὐὖ  

ἳ Ὅὀ  ὝὈὕὐὖ  

ἱὠὀὟὉ ἳ Ὅ ἳὋ . ὃὕ, 

ὠὄ Ὗὅὕ Ὃ ἳ Ὅὀ  

ὝὈὕὐὖἻ  ὑὖὌ  ἵ Ὃ 

ἳ Ὅὀ  ὝὈὕὐὖ  

ἱὠὀὉὖ ἳ Ὅ ἳὋ . 

{  } 
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ὅ ὂὖὝὈὕὐὖὉ  ἽὖὠὄὝὈὕὐὖ 

ὝὈὕὐὖ ἳ Ὅ ἳὋ . 

ὠἻ,Ἳὕ, ὂὠὌ ἵ Ὃ 

ἽὖὠὄὝὈὕὐὖἻ ἳὀ  

ἵ Ὃ Ἵὖὠὄ ὝὈὕὐὖ  ἳ Ὅ 

ἳὋ . 

/  | 

ἵὂὖ ὝὈὕὐὖὉ ἵὂὖ ὝὈὕὐὖὉ % * 

ὅὕ ὝὈὕὐὖὉ  ὅὌ ὅὕ Ἰ ὠὈ ὑ ὑὖ  

ἰ ὅὕ  Ἰ Ὃ ὅὕ Ὀ  

Ὕὅὕ ὅὕ Ἰ Ὃ ὅὕ 

ὑ ὑὖ  ἳ Ὅ Ὕὂὕὀ. 

ἵ Ἳὕ ὀὕἻ 

ὟὑὠὌ ἻὕὊ ἵ ὅὂ  

ὟὑὠὌ ἻὕὊ, ὟὑὠὌ Ἳὕὕὖ 

ἵ ὅὂ   ἳ Ὅ ἳὋ   

$ # 

ὑὖὠὄὝὅὉὊὕ ἻὝὈὕὐὖὉ  ὑὖὠὄ  Ἧὂὖ  

ἳ ὑὕ Ἳ ὅ ὀ 

ὝὅὉ ὝἽὕἻ  

ἱὠὀὉὖ Ὅ ἰ Ἳ ἳὋ  

ὑὖὠὄ ὝὅὉὊὕ ἻὝὈὕὐὖὉ 

ἳὋ  ἵ  Ἧὠὐ Ἳ ὅ.  

ἵ Ἳὕ ὀὕἻ ὅ  ἵ Ὃ 

ὑὖὠὄ  ὅ , ὅ ὂ, 

ὅ ὂ ἵ Ὃ 

ὑὖὠὄ ὝὅὉ Ἳ  ἳ Ὅ 

ἳὋ . 

~ ` 

 

ἯὠὀὝὈὕὐὖὉ  ὝὅὉ  Ἧὂὖ  

ἰ Ἳ ὅ ὀ 

ὝὅὉὊὠὀἻ  

ὑὖὠὄὉὠὀἻ  ἱὠὀὟὉ 

^ ! 
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ἳ Ὅ ἳὋ . ἵ Ἳὕ ὀὕἻ 

Ἧὐ  ἵ Ὃ ὝὅὉ  

Ἧὂὖ  ἳ ὑὕ Ἳ ὅ ὀ 

ἯὐἻὕὄ ἵ Ὃ ὝὅὉὊὠὀ 

Ὀ  ἯὐἻὕἻ ἵ Ὃ 

ὑὖὠὄὉὠὀ ἱὠὀὟὉ ἳ Ὅ 

ἳὋ . 

Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖὉ 

 ἸὟὊ Ὕὅὕ ὠὍ ὝἻὕ ὀ Ἧ Ὄ  Ὕὅὕ Ὅὖ ἸὟὊ Ὕὅὕ ὠὈ ἻὠὍ ὅἻὖ  

ὝἻὕ  ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ ἳὋ  Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖὉ  ἵὄ ὅ ; ἱ  

ἳὋὠὑ  Ἳὕ  ὝἽὕ Ἳ  Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖἻ  ἵὄ ὅ . Ἰ ὂ Ὕὅὕ  ἵ ὅ  

Ἵ ὅ ὂ ὅ ὀ ὝἽὕ Ἳ Ἧ ὂ ὝὑὍὖ ὅὂ ὂὖ ἸὟὊ ὈὕὂὖὕὖὉὕἻ ἱ Ἳ Ὗὑ  ἵ  

Ἧ ὂὈ Ὄ; Ἳ ὂ ὅ ὀ ὐ ἻὍὖ ὑὕ ἻὖὉ ὂὖ Ἧ ὂ ὂὖ ἵ ὂ ὑὖ ὂὖὉὕἽ ἱ ὌὕὈ  

Ἰ ὝἻὕ  ἱὀ ὝὅὉἻ ἱὉ  ὝἽὕ Ἳ   Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖἻὍὕ . 

ἳὂὕὊὁὈὕἻ, ὝἽὕ ἻὠὍ ἵ  ὝἻὕ Ἳ. ἵ Ἳὕ ὀὕἻ ὃὕ  ὂἻ  ὅ Ὗὂ 

ἵ ὅ  ὃὕ   ὅ Ὗὂ ἵ ὅ  ἸὟὊ Ὕὅὕ ὠὈὠὉ  ὂ ὑὂὕ  ὂἻ ἵ ὅ  

 ἵ ὅ  Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖἻὍὕ . Ἰ Ὕὅὕ  ὅ ὝὈὕὐὖὉ ὝἽὕ Ἳ  

ὂὊ ὂὍ ὂὖ  < >  ἵ Ὃ Ἧὠὀ  Ὃὖ  ὂὊ ὅ . ὅὖ ὑ ὑ  Ἰ  

ἵ Ἳὕ ὀὕ . 

ὕὖὉ < ἿὕὉὖ, ἰὂὑ , ὅἻὌὑ, ὂὖὑὕἻὊ, ἰὂὖ ὂ, ἻὂὖὊὑ, 

ἻὂὖὟὊὕ, ἻὖὊὁ, ὝἽ ἻὂὖὟὊὕ, ὝἽ Ἳὂὖ, Ὕὑ ἻὂὖὟὊὕ, Ὕὑ Ἳὂὖ, 

Ὕὑ ὀ ἰὉὖὊ ἻὂὖὟὊὕ, ἰὉὖὊ ἻὖὊὁ, ἳὌἻὟὃ ὂὖὊ, ἳὌἻ ὅὕ ὂὑ 

>; { ἵ ἿὕὉὖ, ἶ ἿὕὉὖ; Ἵὕ ἿὕὉὖ, ἱὋ ἿὕὉὖ; ἱὍ ὕὖὉ, < 

ὅὕὌ ὕὖὉ >; }. 

ἳ Ὅὀ ὝὈὕὐὖὉ-ἳ Ὅὀ ὝὈὕὐὖὉ (Hyponymy and Hypernymy) 

 ἳ Ὅὀ  ὝὈὕὐὖ ἵ ὅ  Ἰ ὝἽὕ Ὀ ὝὋὕ ὝἽὕ Ἳὗ Ὕὅὕ ὠὈ 

Ἧ ὅὠὀὉὖ ἳ ὅ ὂ ὅ ὑὂὕ. ἳ ὅ  ὝἽὕ ἳ Ὅὀ  ὝὈὕὐὖὉ ἵ  

ἳ ὅ  ὝἽὕ ἳ Ὅὀ  ὝὈὕὐὖὉ ἵ  Ἧὠὐ Ἳ ὅ. ἵ Ἳὕ ὀὕἻ ὃὕ, 

ὠὄ ἵ Ὃ ἳ ὀ ὝὈὕὐὖἻ ὑὖὌ  ἵ Ὃ ἳ ὀ  ὝὈὕὐὖὉὖ Ἳὗ Ὕὅὕ ὠὈ 



492 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

Ἧ ὅὠὀὉὖ ἳ ὅ ὂ ὅ. ὃὕ, ὠὄ ἵ ὅὄ ὑὖὌ  ἵ ὅὂ  ἱὠὁ  ἳ Ὅὀ  

ὝὈὕὐὖἻὍὕ. ὂὊ ὂὍ ὂὖ ἱὠὁ  ἳ Ὅὀ  ὝὈὕὐὖἻ ἳ Ὅὀ  ὝὈὕὐὖἻἻὗ  ὈὗὠἽ 

Ἧὠὀ ὋὖἻ  ὂὊ ὅ Ὅὄ. ò{ }ò. ὅὖ ὑ ὑ ἵ Ἳὕ ὀὕ. 

Ἵ ὂὈ ὀὌ: {ὑὕ Ὀ ὀὌ; ὑ ὁὈ ὀὌ ;  Ἵ ὂὖὊὈ ὀὌ; ὕὖὉὈ ὀὌ; 

ὃ Ἵ ὂὖὊὈ ὀὌ; Ἧ ἻὖὄὖὈ ὀὌ; ὂὖὕὖἽ Ὀ ὀὌ; } 

      ὃὑἻὖὊἻ : { ὕὖὉ ; Ἵ ὂὖὊ ; ὝἽ ὑὕ; ὂ ; ὑὖὉὕὐ ; ἻὖὊ ; Ἵὄὖ, Ὂὕ , ὟἻ } 

ἽὖὠὄὝὈὕὐὖὉ- ὝὈὕὐὖὉ  (Meronymy-Holonymy) 

      ἽὖὌ ὝἽὕ Ἳ  Ἧὠὑ Ὀ ὝὋὕ  ὝἽὕ  ἳ ὅὕἻ ὑ  ὝἽὕ  ἵὄ ἯἻὊὕὂὖὉὖ  

ὑὖὍ Ἳ ὅ Ὅὠὂ  ἻὕὁὌὕ . ἳ ὅὕ  ὑ  ὝἽὕ Ἳ  ἽὖὠὄὝὈὕὐὖ ἵ  

ὠὈὉὕ  (ἳὀὌὕ ) ὑ ὝἽὕ  ὝὈὕὐὖ ἵ  Ἧὠὐ Ἳ ὅ .  ἵ Ἳὕ ὀὕἻ 

ὠἻ, Ἳὕ ἵ Ὃ ἽὖὠὄὝὈὕὐὖἻ  ἳὀ  ἵ Ὃ ὝὈὕὐὖ ὀ  ἳὋ  ὅ ὂ ὅ . 

ὂὊ ὂὍ ὂὖ  ἽὖὠὄὝὈὕὐὖἻ  Ἧὑ Ὃὖ  ὝὈὕὐὖ  Ἳὗ  ñ/ |ò ἵ Ὃ Ὃὖ Ἳ  

ὂὊ ὅ . ὅὖ ὑ ὑ ἵ Ἳὕ ὀὕ. 

        ἳὀ : /ὂὠὌ; Ἳ ; ὠἻ,Ἳὕ; Ὀὕ ; ὑὉὖ; ὀ| 

Ἳὕ Ὀ ὀὌ: /ὝὑὍὖὈ ὀὌ; Ὕὑ ὅὈ ὀὌ, ἳ ὁὈ ὀὌ ; ὅὀὌ: 

ἯὉὄὖ ὅὀὌ; ἹὟἽὕ ὅὀὌ; | 

ἵὂὖ ὝὈὕὐὖὉ 

 ἱὊ ὝἽὕ Ἳ ἵὂὖὕὖὠὀὉὕὄ Ὕὅὕ Ἳ ὂ ὑὂὕἻ Ἳ ὂ ὅ Ὀὕὄὕ 

ἯὠὑἻ  ἱὠὀὟὉ ἳ Ὅ ἳὋ  ἵὂὖ ὝὈὕὐὖὉ ἳὋ  ἵὄ ὅ . ἯὠὑἻ  

Ἰ ὝἻὕ  ἵὂὖ ὝὈὕὐὖἻὍὕἻ ἯὠὈ . ὝὅὕὖὉ ἵ ὅ  ἽὖὋὖὉ ἵ ὅὂ  ἵὂὖ ὝὈὕὐὖὉὕ 

Ἧ Ὄ  ὝὅὕὖὉ, ἽὖὋὖὉ ἵ ὅὄ ἵὂὖ ὝὈὕὐὖἻὍὕ. ἵὂὖ ὝὈὕὐὖἻ ὂὊ ὂὍ ὂὖ  % *έ ἵ Ὃ 

Ὃὖ ἻὍὕ ἱὠὁ Ἳ ὅ . ὅὖ ὑ ὑ ἵ Ἳὕ ὀὕ.  

ἱ ὀὕὄ %ὝὑὍὖ ἽὈὕὄ*; Ὁὕὄ %ὃὗὍὈὕὄ*; ὀὕὄ % Ὅὖ ἽὖὉὕὄ*  

ὅὕ ὝὈὕὐὖὉ 

 ἽὖὌ ἰ ὅὕ  Ὕὅ ὅὕ  ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ἽὖὌ 

ὝἽὕ Ἳ  Ἧὑ Ὃὖ ὅὌ ὅὕὠὌ Ὃὖ  ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ 

ἳὋ  ὅὕ ὝὈὕὐὖὉ ἵὄ ἱ  Ὃὖ ὅὖὀ ὅ Ἳὖ Ὃ. ἵ Ἳὕ ὀὕἻ 

ὟὑὠὌ ἻὕὊ ἵ ὅὂ  ὟὑὠὌ ἻὕὊ, ὟὑὠὌ Ἳὕὕὖ ἵ ὅὂ   ἳ Ὅ ἳὋ  



493 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

ὅὕ ὝὈὕὐὖὉ ἵὄ ὅ . ὂὊ ὂὍ ὂὖ ὅὌ ὅὕ ὝἽὕ  ὅὕ 

ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ ὝἽὕ Ἳ  ἱὠὀὟὉ ἳ Ὅ ἳὋ  ὅὕ ἳὋ  

ἵὄ ὅ . ἱὠὑἻ  ἱὠὀὟὉ ἳ Ὅ ἳὋ  ὂὊ ὂὍ ὂὖ ὅὖ ὑ  

Ὃὖ ὀὕ ἳὋ ὅ ὂ ὅ: $ # . ὅὖ ὑ ὑ ἵ Ἳὕὀὕ.  

ἱὠὍἿ Ἳ: {ἱὠὍἿ  $ ἱὠὍἿ  #, ὑὕ ὅ $ ὑὕ ὅ  #, 

ὑὕ ὅ ὠὅὉ, ἱὍὑ , ἱὍ ὂὕὕὖ, ἱὠὍὟἿὕ $ ἱὠὍὟἿὕ #, ἻὕὠὍ, 

ὑὖὀὠὌ, ἱὍὑ ὀ, ὑὉ ὠὅὉ, ὑὉ ὅὖ ὠὍ, ὑὉ ὅὖ ὠὍὉὕ ὀ, 

ἱὍ ὑὉὂὖὄ, $ἱὍ ὑὉὂὖὄ#, ἱὍ ὅ ὑ ὂὕ $ ἱὍ ὅ ὑ ὂὕ#, 

ἱὍ ὅὖὊὕὉ ὂὕ $ ἱὍ ὅὖὉὕὉ ὂὕ#, ὅὂὖ ὅ ὑ ὂὖὄ $ ὅὂὖ ὅ ὑ ὂὖὄ 

#, ὅὂὖ ὑὉὂὖὄ $ ὅὂὖ ὑὉὂὖὄ #, ὑὉ ὑ Ὗὂὕ, <ὑὉ ὑ ὂὑ> $ 

ὑὉ ὑ ὂὑ #,  ἱὍ ὠὂ, ἱὍ ὂὕὕὖ, ὑὕ Ὁ , ὅὕ Ὁ; ἱὍὊ ὂ> } 

ὑὖὠὄὝὅὉὊὕ ἻὝὈὕὐὖὉ 

 ὑὖὠὄ  Ἧὂὖ  ἳ ὑὕ Ἳ ὅ ὀ ὝὅὉ ὝἽὕ Ἳ ἱὠὀὉὖ Ὅ 

ἰ Ἳ ἳὋ  ὑὖὠὄ ὝὅὉὊὕ ἻὝὈὕὐὖὉ ἳὋ  ἵ  Ἧὠὐ Ἳ ὅ.  

ἵ Ἳὕ ὀὕἻ ὅ  ἵ Ὃ ὑὖὠὄ  ὅ , ὅ ὂ, ὅ ὂ ἵ Ὃ 

ὑὖὠὄ ὝὅὉ Ἳ  ἳ Ὅ ἳὋ  ὑὖὠὄὝὅὉὊὕ ἻὝὈὕὐὖὉ ἵὄ ὅ . 

ὑὖὠὄ  Ἧὂ ὀ  Ὕὂὕὀ Ὅ ὑὖὠὄ ὝὅὉ Ἳ  ὂὊ ὂὍ ὂὖ ὅὖ ὑ  

Ὃὖ ἻὍὕ ἳὋ ὅ ὂ ὅ: ~ ` . 

 ὃὖἻ Ἳ Ὃὖ ὂὠὑ: { ὃὖἻ; ~ ὃὖἻ ὂ;  ὃὖἻ Ἵὖ; ὃὖἻ; ` < Ἵ ὅὑὖ; ~  

Ἵ ὅὑὖ ὂ; Ἵ ὅὑ; ` ὑὖὠὍ; > ~ ὑὖὠὍὂ; ὑὖὠὍ; `  >Ὗὃ; ~ Ὗὃ ὂ; `  

ὅ ; ~ ὅ ὂ; `   ἲὟὀ ; ~ ἲὟὀ ὂ; ἲὟὀ Ὃ; ` ὃὖὌ; ~  ὃὖὌ ὂ; `  } 

ἯὠὀὝὈὕὐὖὉ 

 ὝὅὉ  Ἧὂὖ  ἰ Ἳ ὅ ὀ ὝὅὉὊὠὀἻ  ὑὖὠὄὉὠὀἻ  

ἱὠὀὟὉ ἳ Ὅ ἳὋ  ἯὠὀὝὈὕὐὖὉ ἵὄ ὅ . ἵ Ἳὕ ὀὕἻ Ἧὐ  ἵ Ὃ 

ὝὅὉ  Ἧὂὖ  ἳ ὑὕ Ἳ ὅ ὀ ἯὐἻὕὄ ἵ Ὃ ὝὅὉὊὠὀ Ὀ  ἯὐἻὕἻ 

ἵ Ὃ ὑὖὠὄὉὠὀ ἱὠὀὟὉ ἳ Ὅ ἳὋ  ἯὠὀὝὈὕὐὖὉ ἰ . ὝὅὉ Ἳ 
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Ἧὂὖ  ἳ ὑὕ Ἳ ὅ ὀ ἯὠὀὝὈὕὐὖἻ ὀ ὅὖ ὑ  Ὃὖ ἻὍὕ 

ἳὋ ὅ ὂ ὅ: ̂ ! . ὅὖ ὑ ὑὄ ἵ Ἳὕ ὀὕ: 

   ὃὗ ὀἻὕὌ Ὕὂὕὀ ὅὕὄὠὑ: { ὃὗ ὀἻὕὌ; ^ ὃὗ ὀἻὕὌὈὕἻ !: ὃὗ ὐὖ, < 

Ὕὃ ἻὕὌ ^ Ὕὃ ἻὕὌὈὕἻ; ! ὝὊ ὅἻὕὌ; ^ ὝὊ ὅἻὕὌὈὕἻ; ! ὃὗ ὀὟὃὊ, 

< Ὕὃ ὟὃὊ, ὝὊ ὅὟὃὊ, ὃὖὠὋὉὟὃὊ; > ὃὗ ὀὃὕ, < Ὕὃ ὃὕ; ὝὊ ὅὃὕ, 

ὃὖὠὋὉὃὕ >; ὅ Ὄὕ ; Ὃὕ , < Ὃὕ  > }  

 ὅὉὄ ἱὠὀ Ἳ 

 ὅὖ ὑ  ἱὠὀ Ἳ ὂὖ ὅὉὄ Ἳ Ὗὑ Ὁ ὝἽὕ ὠὌ ἳ Ὅὗ ὝἽ  

Ὄ Ὕὅὕ ὠὈὉὖὉ Ἵὕ ἻὖὠὍ Ἳὕ ἽὖὠὉ ὝὅὋὌὕ. ὅὖ ὑ  ἱὠὀ Ἳ 

ἵ Ἳὕ  ὂὈὖ ἵ Ὃ ὝἽὕ ἳ Ὅὗ ὝἽ Ὁ ὅ Ἧ  Ὕὂὕὀ ὅὕὄ ὂἻὑ Ἳ 

ἻὖὠὍ ὅὀὈὕἻ ὂὊ ὅ Ὅὄ. 

 

8.8. Ἳ ἳὠὊ 

 ἱ ὑὖὉ  ὝἽὕ Ἵὕ  ὌὑὍ ἻὠὍ ἳ ὑὕ ὑὂ Ἳὕὄ Ἳὁὖὄὖ  ὝἽὉ ὅὕ Ἳ  

ὝὈὕὐὖὉὖὉ  ὝἽὉ ὅὕ Ἳ  ὑὖὕὖὑὕἻ  ὂὊ ὅ Ὅὄ. Ὃὖ ὅὕἻ Ὀὖ ὝἽὕ ἻὍ ἽὖὉ 

ἳ ὑὕ Ἳ , ἱὉ ὂὖὊ  ὅ ἻὑὖὉ  ἯἻὊὕὂὖἻ  ἳ ὑὕἻ ,  ὝἽὕ ὑὠὌ, Ἳὕ Ἵὖ 

Ὄ Ὕὅὕ ὠὈὉὖὉ  ὝἽὕ ἻὍ ἽὖὉ  ἵ ὅὄὑ Ὃὖ  ἳ ὑὕ Ἳ  ὑὖὕὖὑὕἻ 

ὑὖὍ Ἳ ὅ Ὅ .  
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     ἱὉ  9 

     ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ 

9.1. ὠὊ 

Ὀ Ἳ Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳὕ Ἳὖ Ὃὕ Ἳ ἵ  ὑ  Ἧὑ Ἳ ἵ ὑὕ 

ὝὈὕὐὖὠὉ ὅὉ ὅ Ἳὖ Ὃὄ ἵ ὅὠὂ  Ὃὖ  ἵ Ὃὕ , Ὕὅὕ ὠὈ ὈὉ Ἳ 

ἵ ὅ  ὝὈὕὐὖ ὝὑὍὖ ὅὕ ἻὍὖ ὅ ὅὕ .  Ἰ  ὝἽὕ ὟὌὕ ὝὂὕὀὟὊὕ ὑὕ ἻὖὉὟὈὕ 

Ἰ Ὃὖ  ὟὈ ὅ ὀ Ὕὅὕ ὠὈἻὠὍ  ὝἻὕ ὂὕ Ἧὠὑ Ὕὅὕ ὠὈ ὈὉ Ἳ 

ὝἻὕ Ὅὄ ἵ  Ὕὅὕ ὅ.  ὝὑὍὖ ὅὠὀὉὕἻ ἱ ὂ ὑὠὊὉὠὋ ὑὖὍἻ ἵ ὂ 

Ὕὅὕ Ἳ Ἧ Ὄ  Ἰ  ὝὑὍὖ ὅὕ Ἰ ὠὋ  ὝἻὕ  ἵ ὅ  ἵ ὄ ἵ  

Ὃὑὖ ὠὌ. Ἰ  Ὃὖ ὅὖ ὀ ὝὈὕὐὖ ἱ ὂ ὂἻὑ ἱὌ Ἳὁ ὂὕ ὂὊ ὅ ; ἱ  

ὠὋὉὕἻ ὑ ὑ ἻὠὍ Ὕὅὕ ὠὈἻ ὀ Ὕὅὕ  Ὀ  Ὕὅὕ ὠὈ ὈὉ Ἳ 

ἳ Ὅ ὑ ὑ ἻὠὍ Ἰ Ὃὖ  ὟὈ ὅ ὀ  Ὕὅὕ ὠὈἻ ὀ Ὕὅὕ .    

ὝἽὕ ὝὅὕὠὈ ὈὉ Ἳ  Ὕὂὕὀὕὖ ὑὕ ἻὖὉ ὂὖ Ὕὅὕ ὠὈ ὈὉ Ἳ ὠὂ 

ἳ ὑὕ . ἵ Ἳὕ ὀὕἻ, Ἳὕ ὅ ὂὖ. ἱ ὅὖ  Ὕὂὕὀ  ὑὕ ἻὖὉ 

ὝἽὕ ὝὅὕὠὈ ὈὉ Ἳ ἳ Ὅ ὝἽὕ ἱ Ὄὕὑὖ  Ὕὅὕ  ὈὉ Ἳ ὂὊὌὕ. 

ἵ Ἳὕ ὀὕἻ ὅὖ ὑ  Ὕὂὕὀ ἻὠὍ ἵ ὝἻὕ Ὅ. 

(1)  Ὕὑ ὠὍ Ὀ  ὅὖ  

(2) ὅὠὐὉ Ὀὕὁὑ ὑὖ ὂὖ 

ὂ  ὑὕ ἻὖὉ Ὀ Ὅ Ὕὑ ὠὍ ὃὖὋ ὅὖ ἵ   Ὕὑ ὠὍ Ὀ Ὅ ὅὖ 

ἵ  Ὕὅὕ  ὈὉ Ἳ Ἳὕ . ἱ Ὗὅὕ  ἱὊ ὀὕὑ ὑὕ ἻὖὉ ὅὠὐὉ 

Ὀὕὁὑ Ἳ ὑἽὖ  ὑὖ ὂὖ ἵ  Ὀὕὁὑ Ἳ ὑἽὖ  ὅὠὐὉ ὑὖ ὂὖ ἵ  Ὕὅὕ  

ὈὉ Ἳ ὂ . ἱ ὂὠἻὉ Ὕὅὕ ὠὈ ὈὉ Ἳ ἯὠὈ  Ὕὅὕ ὠὈ ὈὉ Ἳ ἵὄ ὅ . 

 ἱ ὑὠἻὉὕὄ Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳ ἻὖὉὈὕἻ ὟὅἽ ὅ Ἳὖ Ὃὄ. ἯὠὑὉὕὑὄ 

ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ Ὀ  ἯὠὈ  Ὕὅὕ ὠὈ ὈὉ Ἳ. ἱ Ἳ ὠὊὉὖ 

ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ Ὃὖ Ὗὂ ἰὉ ἱ Ἳὖ ὟὋὕ. 

9.2.ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ  

  ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ ὈὖἻ Ὕὅὕ ὑὕὄὂὕ.  ἵ Ἳὕ Ἳ ὅ , , Ὀὀ  

ἵ Ὃ ὝὅὉ ἻὠὍ ὅὖ, ἯὠὋ, ,  ἵ Ὃ ὑὖὠὄἻὠὍ ὃὗ ὀ, ὑὖὕὖ ὂ, ὠὋ ὂ, 

Ὕὑ ὂ, Ἳ ὂ ἵ Ὃ ὝὅὉὊὠὀἻὠὍ ἳ Ὅὀ .  Ὕὅὕ ὠὈ ὈὉ Ἳ ὂὖ ὅὌ 

ὟἽὕὂὠὄἻ ἳ Ὅὄ.  Ἰ  ὟἽὕὂὠὄ Ἳ ὄὈὕὄ ἵ ὅὂ  ὝὈ ὑὕὄ,  ἵὍὖὂὕὄ ἵ Ὃ 
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ἱὊ  ἵὂὖ ὝἽὕ Ἳ ἰ . ὅὖ ὑ  ὑὕ ἻὖὉ ὠὂ Ἳ ὂὖ ὝἻὕ Ὅ .  Ἳ ὄὈὕὄ 

ὈὖὀὕὠὉ Ἳ Ἳ Ὁὕ, Ἳ ὄὈὕὄ ὝἽὕ  Ὕὅὕ  Ὃ ἱὉὌὕ. ὄ  ὂ ὂ 

Ὕὅὕ  ὈὉ Ἳ ὂὖ Ἳὕὄ ἵ Ἳὕ  Ἰ  ὝἽὕ  Ἰ  ὟὈ ὅ ὀ Ὕὅὕ ὠὈ 

ἻὕὊὁὈὕἻ ὑὖὠὍ ὂ.  ἱ ὅὖ  ἵ Ὗὅὕ ὃὈ  Ἰ  ὝἽὕ Ὀ  ἱ  ἵ ὅὂὖ 

ὝὂὍὖὑὖ ὠὌ.  ὅ  ἵ Ὃ ὑὖὠὄ  ὅ  ἵ Ὃ ὝὅὉ  ἸὟὊ ἳ Ἵὕὖ ὠὅ ὝἻὕ ὂὕ 

ἱὊ  ὝἽὕ Ἳ ἰ .  ἱὠὑ Ἰ  ὝἽὕ  ἵ Ἳὕ ὀὕ.  Ἳ  ἵ Ὃ 

ὑὖὠὄ  Ἳ  ἵ Ὃ ὝὅὉ  Ἰ  ὝἽὕ ἻὍὕ? ὂ  Ὀὕὁὑὄὖ ὑ  ὂ  ἵ ὅ  

ἷ  ὂ  ἵ ὅὂὖ ὑ  ὂ  ἵ ὅ  Ἰ Ὃὕ?  ἵ Ὃ ὟἻ ὑὖἻ ἵ Ὕὅὕ  

ἵ ὅ ὅ. Ἰ  Ὕὅὕ  ὈὉ Ἳ Ἳὕ ὑ Ὀ ὝὋὕ  Ἰ  ὝἽὕ Ἳ ἵ  

ὑὂὖ Ἰ Ὀὖ ὂ Ἳ  ἱ ὠὌ. Ἰ  ὟὑὠὍ ἱ ὂ Ὗὑ ὅὕ ὂ ὄὖ ὠἽὉὕὄὂὕ.  

 ἽὖὌ ὟὑὠὍἻὍὖ Ἰ  ὝἽὕ  Ὕὅὕ  ὅὖὋ ὝἽὕ  ἰ Ἳ ὅ .  

ἵ Ἳὕ ὀὕἻ Ἳὕ  ἵ Ὃ ὑὖὠὄ ὝἽὕ  Ὕὅὕ  Ἳ  ἵ Ὃ ὝἽὕ  

Ὕὅὕ Ὅὖ  ἳ ὑὕἻὖ ἱ Ἳ .  ἱὟὂ Ὗὅὕ   ἵὕὖ, ἳὠὀ, Ἰ   ἵ Ὃ ὝἽὕ ἻὍὖ 

ὝἽὉ ὅ Ὕὅὕ Ὃὕὑὖὠὄ Ὕὅὕ ὠὈἻ  ὝἽὉ ὅ Ὕὅὕ ὋὖὉ 

ὑὖὠὄὝὅὕ ὠὈἻὍὖ   ἰ Ἳ ὅ ἻὌὕ.  ἱ Ὗὅὕ ἱ ὂ Ὗὃ Ἳ 

Ἰ Ὕὑὕ Ὃὖ ἰ Ἳ ὅ ὀ Ὕὅὕ ὠὈ Ἧ ὝἽὕ  ἱὊ ὀὕὑ Ὕὅὕ ὠὈὉὕἻ 

ὂ ὂὖ ὝὅὕὋὕ; ἰὄὕ  ἱ  ἰ Ἳ ὅὀὕὂ Ὕὅὕ ὠὈὉὖ Ὀὗὂὕὄ ὝἽὕ Ὁ Ἵὕ 

ὝἽὉ ὅὕὀὕ. ἱ ὂ ὃὖἻ Ὃὖ ὅὖ ὀ ὝἽὕ Ἳ  ἽὖὋὅὕὄ  ἵ Ὃὖ ὌὕὈ 

ὠὋὉὕὄ Ὀ  Ὕὅὕ ὑὕὄ ἵ Ὃ ἯὍὑὖ ἱ ὂ ὑὕὂ  Ἵὕ ὂὖὉὈὕὄὂὕ. 

ὝἽὕ Ὕὅὕ ὠὈ ἱὉ  ἱ ὈὕὂὖὕὖὉὕὄ Ὕὅὕ ὠὈ ὃὖἻ ἻὠὍ ἯὠὀὉὕὍ Ἳὕ  

Ὀ  ὅ ὅὕ Ἳ ὝἽ  Ὕὅὕ  ἳ Ὅ . ὟὈ  ὝἽ , Ὗὅὕ ἵ Ὃ ὑὖὠὄἻ  ὟὈ , 

Ἳὗ ἵ Ὃ ὅὖ Ἳ  Ἳὕ  Ὕὅὕ ὑὕὄ Ὀ  ὈὖἻ ὝὃἻὖ ὑὕὄ Ὕὅὕ ὠὈ 

ὃὀ ὠὂὠὉ ὑὖὍ  Ὕὅὕ  ἳ Ὅ .  

9.3.ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ ὂὖ ὑὠἻἻ 

 ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳ  Ἧ ὅὠὀ ὑὠἻἻὍὖ Ὗὑ  ὅ : 

ὝἽὕ ὑὠἻ ὅὕ Ὕὅὕ ὠὈ ὈὉ Ἳ (parts-of-speech or category ambiguity), 

Ἰ ὝἽὕὠὈἽὕ (ὝἽὕ Ὗὅὕ) Ὕὅὕ ὠὈ ὈὉ Ἳ (ambiguity due to homography), 

ὅ Ὕὅὕ  Ἰ ὝὈὕὐὖὉ Ἵὕ (ὅ Ὕὅὕ ὠὈ) Ὕὅὕ ὠὈ ὈὉ Ἳ (ambiguity due to 

polysemy), Ὀὕ Ὃ Ὕὅὕ ὠὈ ὈὉ Ἳ (ambiguity due to transfer or transfer ambiguity). 

9.3.1 ὝἽὕ ὑὠἻ ὅὕ Ὕὅὕ ὠὈ ὈὉ Ἳ 
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 ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ ὂὖ ὟὃὊ Ὁὕὄ ὑὠἻ ὝἽὕ ὑὠἻ ὅὕ Ὕὅὕ ὠὈ 

ὈὉ Ἳ ἰ : Ἰ  ὝἽὕ Ἰ Ὃὖ  ὟὈ ὅ ὀ ἱὌ Ἳὁ Ἧ Ὄ  ὝὂὕὀὕὖὉ 

ὑὠἻ ὅὕ  Ἰ Ἳ ὅ. ὂὈὖὐὖ ἱ ὂὠἻὉ ὅὌ ἵ Ἳὕ Ἳ ἳ Ὅὄ. ὅ ὠἽ 

ἵ ὅ  ὝὅὉὊὕἻ ὝὅὉὊὠὀὉὕἻ ὑ ;   ἵ ὅ  ὑὖὠὄὉὕἻ ὝὅὉὊὠὀὉὕἻ 

ὑ ;  Ἳ  ἵ  ὑὖὠὄὉὕἻ ὝὅὉὊὕἻ ὑ .  ὟὈὟὌ, ἻὗὟὐ ἵ Ὃ ὝἽὕ Ἳ 

ὝὅὉὊὕἻ ὑὖὠὄὉὠὀἻὍὕἻ ὅὖ ἻὍὕἻ ὑ . 

(3) Ἧὑ  ὟὈὟὌ ἱ ἻὖὋὕ. (ὝὅὉ) 

(4) Ἧὑ  ὟὈὟὌ ὝἽ Ὃὕ.  (ὑὖὠὄὉὠὀ) 

     (5) Ἧὑ  ὟὈὠἽ ὟὈὟὌ ὃὖ Ἳὖ Ὃὕ. (ὅὖ ) 

9.3.2 Ἰ ὝἽὕ ὠὈ Ἵὕ, ὅ Ὕὅὕ  Ἰ ὝὈὕὐὖὉ Ἵὕ Ὕὅὕ ὠὈ ὈὉ Ἳ 

 Ἰ  ὝἽὕ  ἱὊ Ὗὀὕ Ἧὂ  ὟὈὟὌὕ Ὕὅὕ ὠὈἻ ἱ ὂὕ ἱὊ ὀὕὑ 

ὑὠἻ ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ ἶ ὅ . ἱὊ Ὗὀὕ Ἧὂ  ὟὈὅ ὀ ὝἽὕ Ἳ Ὃὖ  

Ὗὑ ὅ ὀ  Ὕὅὕ ὠὈὠὉ ὝἻὕ ὅ Ἰ ὝἽὕὠὈ (homography) ἰ . 

ἵ Ἳὕ ὀὕἻ ὅ  ἵ ὅ  Ὀὕ ὅ ὠὉ Ἳ ὅὠὂ  Ὃὖ ὅὖ.   

(6) Ἧὑ  ὂ ὠὂ Ἧὑὄὖὀ  ὃὗ ὃ ὋὕἻ ὅ  ἵ  Ὃὖὄὕ. 

 (7) Ἧὑ  ὅ  ὑὐὖὉὕἻ Ὀ Ὁὖ ἶὋὖὄὕ.  

Ἧ ὠὀ ἵ ὅ  ὂἻ Ἧ ὠὀὠὉ  Ἧ ὠὀ  ἽὖὠὉ Ὃὖ ὅὖ.  

 (8) Ἧὑ  ὂἻὂὖ Ἧ ὠὀὠὉ Ἳὖὐὖ ἵὋὖ ὂὕ. 

 (9) Ἧὑ  Ἧ ὂ Ἧ ὠὀὠὉ  ὝἻὕ Ὃὕ. 

 ὅ Ὕὅὕ  Ἰ ὝὈὕὐὖἻ  (polysememes)  Ὕὂὕὀ Ὅ Ἰ  Ὕὂὕὀ ἽὖὉὕὄ 

Ὕὅὕ ὠὈἻὠὍ ὝὑὍὖ ὅ . ὝἽὕ Ἳ ὂὈ  ἳ ὑἻ ὃὗ ἽὖὉὕ ὈὕὋ ὂὕ  ὂὖὉ 

Ὕὅὕ ὠὈἻὠὍ ὝὑὍὖ ὅ .  ἵ Ἳὕ ὀὕἻ ἻὖὠὍ ἵ ὅ  ὈὊ ἻὖὠὍὠὉ 

ὑ Ἳὖ ἻὖὠὍὠὉ Ὃὖ ὅὖ; ὃὀ ἵὄὅ  ὃὀ  ἱὉ Ἳ ὠὂ ὃὖ ὑὄ ὂὖ 

ὝἽὉ ὅὕ ὠὀ Ὃὖ ὅὖ. 

 (10) ὂὖὄ  ἻὕὠὌὉὖ ὅ Ὅὖ  ὃὀ  ὝἽ Ἳὖ Ὃὕ. 

 (11) Ἧ ὂ ὃὖ ὑὄ ὃ ὋὕἻ ὃὀ  ὝἻὕ Ἳὖ Ὃ. 

 Ἱ  ἵ ὅ  Ὀὄὖὂ ἱὉ Ἳ ὠὂ ἰ  Ἰ ὑὠὂ  Ὃὖ ὅὖ.   

 (12) Ἧὑ  ὑὖὠὊὑὕἻ Ἱ ἻὖὋὕ.  

 (13) Ἳὕὑὖὕὖ ἰ  ὂ Ἵὕ  ὑὐὖὉὕἻ Ἱ Ἳὖ Ὃ. 
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Ἳ  ἵ ὅ  ὑὖὌ Ἳὖὄ ἻὍὖ Ἳ ὠὁ  Ὗὂ Ἳὕ Ἳ ὠὁ  Ὃὖ ὅὖ.   

 (14) Ἧὑ  ὂ  Ἳ ἻὠὍ ὄὕ . 

 (15) Ὗὂ Ἳὕ   Ἳ Ἳ  ἳ . 

ὅὖ ὑ  ὑὕ ἻὖὉὂὖ ὟἻ  ἵ Ὃ ὝἽὕ ὝἽὑὖ Ὄ ὠὂ ὑὖὄ ὂὠὌ Ὃὖ  ὃὖ  

ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳὕ . 

 (16) Ὂὕὠὂ ὊὕἾὕ ὟἻ ὀὠὂ Ἧὑὄὖὀ Ὃὖὄὕ. 

ἱ  ὝἽὕ Ὕὅὕ ὠὈἯ ὅὠὀὉὖ ἱ  Ὕὅὕ ἻὠὍ ὂ  ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ 

Ἳὕ . 

 (17) Ὂὕὠὂ ὊὕἾὕ ὂ  Ἳὕὂὕ ὟἻ ὀὠὂ Ἧὑὄὖὀ Ὃὖὄὕ. 

 (18) Ὂὕὠὂ ὊὕἾὕ ὑὖὄὑὖὉὠὂ Ἧὑὄὖὀ Ὃὖὄὕ. 

 ἽὖὌ ὟὑὠὍἻὍὖ Ἰ  ὝἽὕ ὠὁἻὍὖ Ἰ Ὃὖ ὅὉ ὅὕ Ὀ Ὃὠὂὑὖὀ 

ὂὌὕἻ ἱ Ἳ .  ἱ Ὗὃ ὑὖ Ἰ ὝἽὕ ἻὍὖ Ὕὅὕ ὠὈ ὈὉ Ἳ ὠὂ ὅ ὑ  

ὑὠἻ Ἧ ὅὠὀὉὖ ὃὗ Ἳ ἱὉ ; ἵὄὟὑ ὑὐ ἻὈὖ Ὄὕὂ ὅὉ ὅὕ ὝὈὕὐὖὝὅὉ Ἳ 

Ὗὑ Ὁ ὅ ὑ  ὑὖἽὉ ὂὖ Ὕὅὕ ὂὖὄὕ ἸὐὖὉ ἯἻὊὕὂὖὉὖ ὑὖὌ Ἳὖ 

ὠὑ Ἳ ὅ . 

 ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ ὅὖ Ἰ ὝἽὕ ὠὈὠὉ (homography) ὅ Ὕὅὕ  

Ἰ ὝὈὕὐὖὉ ὠὂ (polysemy) Ὕὅ ὅὕ Ἰ Ὗὅὕ ὠἻὉὕὍ ἱὉ .   ἶὝὄ Ὃὕ 

ἱ  Ὗὃὕ Ἳ ἵ ὂ ὅ ὀ ὝἽὕ  ὐ  Ἧ ὅὠὀὉὖ Ὕὅὕ ὠὈὠὉ 

Ἳ ὅὖ ὅ ἰ . ὟὈ  ὝἽὕ ὄ ὑὐὖὉὖ Ὗὑ ὅ ὀ ὝἽὕ ὑὠἻ ὅὕ ὠὀ Ἵὕ ὂ 

Ἰ  ὝἽὕ ἻὍὖ Ὕὅὕ ὠὈ ὈὉ Ἳ ὠὂ ὃὗ Ἳ ἱὉ ; ἰὄὕ  Ἰ  ὝἽὕ Ἳ ἸὟὊ 

ὝἽὕ ὑὠἻ ὅὕ ὠὀ Ἵὕ ὂὖ ὂὕ ὝὂὕὀὕὖὉ ὅ ὅὕ  Ὀ  Ὗὅὕ Ὀὕὄὂ Ὄ. 

Ὕὅὕ ὑὕὄ Ἰ  Ἧ ὠὋ Ὀὄὖὂὑὖὄ, Ὕὅ ὁὖὄ , ὂὖὊὑ Ὗὅὕ Ὃ Ὕὅὕ ὠὈ 

ὅ ἻὠὍ ὂ  Ὗὂ Ἳ ὅὕ Ἧ ὅὠὀὉὖ ἵ ὂ ὅ  ὂὊ ὅ ὀ 

ὝὂὕὀὕὖὉ Ἳ Ὀὕὄ ὀ ἱὁ  ἵ  Ὃὖ ὅὖ ὑὂὕ.  ἵ Ἳὕ ὀὕἻ  

ἵ Ὃ ὑὖὠὄ Ἰ  ὑὖὌ Ἳὖὄ ἵ ὑὕὠὉ ὝἻὕ ἻὟὑ .   

 Ὕὂὕὀ  ὅὉ ὅ ὂ ἱὉ  Ὕὅὕ ὠὈ ὅ ἻὍὖ Ὀ ὠὂ 

ἳ ὑὕ ὑ ὂὖ ἱ ὅ Ἳ Ἧ ὅὠὀὉὖ ὝὅὉ Ἳ Ὀ  ὑὖὠὄἻ 

ἱὑ Ὃὖ Ὗὂ  Ἳ ὅὕ ἻὠὍ Ὃὖ ὅὖ ὑὂὖ Ἵὖ Ἳ Ἳ ἳ Ὅὄ.  ἱ ὅὖ  

ἯὠὑἻ  ὝὈὕὐὖὝὅὉ Ἰ  ὠὋἻὍὖ Ὕὅ ὅὕ Ὗὑ ὠὈ ὅ ὝἻ ὅὕὍ Ἳ 

(case roles) ὂἻὑ ὀ ὟἽ  ὅὊὑὌὕἻ ὅὉ ὅ ὂ ὅ Ἳὖ Ὃὄ.  ἵ Ἳὕ ὀὕἻ 

Ἧ ὠὀ ἵ Ὃ Ἰ  ὝἽὕ ὠὌ ἵ ὝἻὕ Ὅ; ἱὂ  ὄ  ὋὖὉὅ ( ὂἻ) 
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Ἧ ὠὀ Ὀ  (ὈὊ) Ἧ ὠὀ ἵ Ὃ ἱ  Ὕὅὕ ὠὈἻ ἳ . ἱ ὂ ἱὊ  

Ὕὅὕ ὠὈἻὠὍ ὅὖ ὑ  ὑὕ ἻὖὉ ἻὍὖ ἳ Ὅ Ὕὅὕ ὂὈὕὄ ὟἽ ὑ ὠἻ 

Ἳ ὅὕ  ὅ ἻὠὍ (selection restriction features) ὑὖὍ Ἳὖ Ὗὑ ὅ ὂὌὕ. 

(19) ὂἻ ὂὖ Ἧ ὠὀ Ἳὖὐὖ ὑὖ ὀ. 

(20) Ἧ ὂ Ἧ ὠὀ ὂὠὊὉὖ ἴ  ὝἻὕ ὂ. 

Ἳὖὐὖ ἵ Ὃ ὑὖὠὄ Ἧ ὠὀ Ὗὅὕ Ὃ ἻὖὐὖὉ Ὁ Ὕὅὕ ὠὍ ἵ ὑὕὉὕἻ ἶ .  ἴ  ἵ Ὃ 

ὑὖὠὄ ἴ  ὝἽ Ὄ Ὁ Ἧ ὠὀ  ἽὖὠὉ ἵ ὑὕὉὕἻ ἶ . 

 Ἰ ὝἽὕ ὠὈ ὈὉ Ἳ ἱὌ Ἳὁ ἰ  Ἧ ὅὠὀὉὖὌὕὄ Ὗὑ ὅὕ 

Ἧ ὠὅὉὖ ὝὑὍὖ ὅ (ἱὌ Ἳὁ Ὗὅὕ). ὅὖ ὑ  ἵ Ἳὕ Ἳ ἱὠὂ 

ἳὁ . 

(21) Ἧὑ  ἻὀὠὌ ὂὖ  ὈἻὖ ὂὕ 

(22) Ἧὑ  ἻὀὠὌ Ἳ  ὈἻὖ ὂὕ. 

21-ἰὑ  ὑὕ ἻὖὉ ὂὖ ἻὀὠὌ ἵ ὅ  ἻὀὠὌ ἵ Ὃ ὂὖ ὅ ὀ ὠὂ Ὃὖ ὅὖ 

ὂὄὖ ὝἽὕ Ὄὕ. 9-ἰὑ  ὑὕ ἻὖὉ ὂὖ ἻὀὠὌ ἵ ὅ  Ἳὀ +ἷ ἵὄ  ὅ ὂὕὉ ἱὉ  

Ἵ ὂὖὊὠὂ  Ὃὖ ὅὖ ὂὖὕὖ Ὃ ὝἽὕ Ὄὕ.   

 ὅὖ ὑ  ὑὕ ἻὖὉ ἻὍὖ ἱ  ὝἽὕ ἻὍὖ Ὗὑ ὅ ὀ ἱὌ Ἳὁ ὑ Ἳ 

Ἰ Ὗὅὕ ἯὠὈ  Ἰ ὝἽὕ ὠὈ Ἳὕ ὑὂ ἻὕὊὁὈὕἻ Ὕὅὕ ὠὈ ὈὉ Ἳ 

Ἳὕ Ἳὖ Ὃὄ. 

(23) Ἧὑ  ( ὁὖ) Ὕὃ ὂὕ. 

 (24) Ἧὑ  Ὕὃ ὂὕ ὑὖ ἻὖὋὕ  

23-ἰὑ  ὑὕ ἻὖὉ ὂὖ Ὅ Ὕὃ ὂὕ ἵ ὅ  24-ἰ  ὑὕ ἻὖὉ ὂὖ Ὅ Ὕὃ ὂὕ ἵ ὅ  

ἱ Ὗὑ  ὝἽὕ ἻὍὖ ἱ Ὗὑ  ἱὌ Ἳὁ ὑ ὑ Ἳ. ὂ  ὑὕ ἻὖὉ he weaved (a cloth)  

ἵ  ἱὊ ὀὕὑ ὑὕ ἻὖὉ he likes only ghee  ἵ  Ὕὅὕ ὅ Ὗὑ ὅ .   

 ὑὊὌὕ  ὝὈὕὐὖὉὖὉ Ἧ ὅὠὀὉὖ ὝἽὕ ἻὍὖ ὂὖὕὖ ὑ ὑ Ἳ Ὗὑ ὅ ὀ 

ἱὌ Ἳὁ ὝἽὉ ὅὕ ἻὠὍ Ὕὅ  Ὗὑ ὅ ὀ ὝἽὕ ὑὠἻ ὅὕ ἻὠὍ Ὃὖ ὃὖ 

Ἧὂὕὑ Ὗὑ ὅ ὀ Ὕὅὕ ὠὈἻὠὍ Ὃὖ ὃὖ. ἱ ὅὖ  Ἧὠὑ ἸὟὊ ὑ ὑὖ 

ἱ ὅὂὕ Ἧὑ ὠὋ Ἰ ὝἽὕ ἻὍὖ ὑὠἻὉὕἻ  Ἳ ὂ ἱὉ . Ὃὖ ὅὕἻ ὑὖὠὄἻὍὖ 

ὂὖὕὖ Ὃ ὑ ὑ ἻὍὖ  ἳ ὑὕ Ἳ ὅ ὀ Ἧ Ὄ  Ὀὕ  ὝἽὉ ὅὕ Ὕὅ Ὃ 

Ἳ  (post postions) ἱ ὂὠἻὉ Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳὕ . ἵ Ἳὕ ὀὕἻ 
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ἱ , ὅ Ὃὖ, Ὃὖ , Ἰ , ὝἻὕ , ὠὑ , Ὃὖ, ὟὃὕἻὖ, ὂὖ, ὑὖὀ, ὀ ἵ Ὃ 

Ἳ  Ἧὑ Ὃὖ Ὄ ὑὖὠὄἻὍὖ ὂὖὕὖ Ὃ ἰὄὕ  ὑὠἻ ὅὕ (ὝἽὉ ὅὕ) ὈὕὋὕὂ 

ὑ ὑ Ἳ ὀ Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳὕ . 

 25Ἧ. Ἧὑ   ἱ  ὝὑὍὖὟὉὋὖὄὕ. ( ) 

 25ἰ . Ἧὑ   ἱ  ὑ ὂὕ (ὑὖὠὄ ὂὖὕὖ ὑ ὑ ) 

 26Ἧ. Ἧὑ  ἯὑὠὍ  ὅ Ὃὖ ὟὅἽὖὄὕ. ( ) 

 26ἰ . Ἧὑ  Ἧὑ  ὠἻὠὉ ὅ Ὃὖ ὂὈὖ ὀὕ. (ὑὖὠὄ ὂὖὕὖ ὑ ὑ ) 

 27Ἧ. Ἧὑ  ἯὑὠὍ  Ὃὖ  ὟὅἽὖὄὕ. ( ) 

27ἰ . Ἧὑ  Ἧὑ  ὝἽὕ ὑὠὂ Ὃὖ  ὑ ὂὕ. (ὑὖὠὄ ὂὖὕὖ ὑ ὑ ) 

 28Ἧ. Ἧὑ  Ἧ ὂ ὂὠὌ ὠὅ Ἰ  ὟὅἽὖὄὕ. ( ) 

 28ἰ .  Ἧὑ  Ὗὅὕ ὀ Ἰ  ὅὖὠὐ Ἳὖ Ὃὕ. (ὑὖὠὄ ὂὖὕὖ ὑ ὑ ) 

 29Ἧ. Ἧὑ  Ἳ ὂὖ ὝἻὕ  Ἧὠὂ Ὕὑ ὄὕ. ( ) 

29ἰ . Ἧὑ  Ἳ ὂὖὉὕ Ὕὑ  ὝἻὕ  ὟὅἽὖὄὕ. (ὑὖὠὄ ὂὖὕὖ ὑ ὑ ) 

 30Ἧ. Ἧὑ  Ἳ ὂὖ ὠὑ   ὅὐ  Ὕὑ ὄὕ. ( ) 

30ἰ . Ἧὑ  ὅὁ  ὠὑ  ὝἻὕ  ὂὕ ὄὕ. (ὑὖὠὄ ὂὖὕὖ ὑ ὑ ) 

 31.Ἧ Ἧὑ  ὠὀ  Ὃὖ ὈὊ Ἳ ὃὖ Ἳὖ Ὃὄ. ( ) 

 31ἰ . Ἧὑ  ἯὑὠὍὟὉ Ὃὖ ὑ Ἳὖ Ὃὕ. (ὑὖὠὄ ὂὖὕὖ ὑ ὑ ) 

 32Ἧ. Ἧὑ  ἯὑὠὍ Ὗὃὕ Ἳὖ ὃὀ ὂὕ. ( ) 

 32ἰ . Ἧὑ  Ἳ ὠὂ Ὗὃὕ Ἳὖ Ἵὖὕὖ ὂὕ. (ὑὖὠὄ ὂὖὕὖ ὑ ὑ ) 

 33Ἧ. Ἧὑ  Ἧὑ  ὂὖ Ἧ  ὑ ὂὕ. ( ) 

33ἰ . Ἧὑ  ἯὑὠὍ ὂὖ ὃὀ ὝἻὕ ὂὕ. (ὑὖὠὄ ὂὖὕὖ ὑ ὑ ) 

 34Ἧ. Ἧὑ  ἯὑὠὍ ὑὖὀ ὃ Ὄὑ . ( ) 

 34ἰ . Ἧὑ  ἯὑὠὍ ὑὖὀ ὑὖ ὅὑὖ ὠὌ. (ὑὖὠὄὂὖὕὖ ὑ ὑ ) 

35Ἧ. Ἧὑ  Ἧὑ  ὀ ὑ ὂὕ. ( ) 

 35ἰ .  Ἧὑὄ  ὈἻὖ Ἵὖ ὀ ἰ ὅὕὖ ὂὕ. 

ὂὖὕὖ Ὃ ἵ  ἵ Ὃ ὑ ὑ   Ὗὑ ὅ ὀ ἱὌ Ἳὁ ὝἽὉ ὅὕ ἻὍὖ ὑ  

(ἱὌ Ἳὁ Ὗὅὕ) Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳὕ . 

36Ἧ. Ἧὑ  ὃ Ὄὑ ἵ  ὃὖὠὄ Ὗὂ. (ἵ  ὃὖὊ ὅὕὄὕἻ ὑ Ἳὖ Ὃ) 

36ἰ . Ἧὑ  ὂὖ  ἵ  ὑ ὂὕ (ἵ  ὑὖὠὄὉὠὀὉὕ ἻὖὉὕἻ ὑ Ἳὖ Ὃ) 
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 36ἱ. Ἧὑ  ἵ  ὑ ἻὖὋὕ.    (ἵ  ἻὕὌ ὠὂ Ὃὖ  ὑ Ἳὖ Ὃ) 

-ἳ  ἵ Ὃ ἵὂὖ ἻὕὌ ὑ ὑ  ὑὖὠὄ ὋὕἻ  ὝὅὉὝὊ ἽὕὈὕἻ ὑ . 

 37Ἧ. Ἧ  ὃὕὠὍ ὑ . 

 37ἰ . Ἧ  ὑ  ὃὕ ἵὄ  ὝὂὕὖὉὕ. 

-Ἧ  Ἰ ὀ ὅ ὀ ὑὖὠὄὑ ὑ  Ὗὑ ὅ ὀ ἱὌ Ἳὁ ὝἽὉ ὅὕ ἻὍὖ ὑ  

(ἱὌ Ἳὁ  Ὗὅὕ) Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳὕ . 

 38Ἧ. Ἧ  Ὗὃ  ὑ ὂ (ὑ ὂ ὑὖὠὄ  ὑ ὑ ) 

38ἰ . Ἧὑ  ὑ ὂ ἵὄ  ὝὂὕὖὉὕ (ὑ ὂ ὑὖὠὄὉὕὌὠὁ ὝὅὉ) 

38ἱ. Ἧ ὂ ὝἽ ὂὖ ὂὕ Ὗὃ  ὑ ὂ (ὑ ὂ Ἧ  Ὀὕ  ὝὅὉὊὕἻ ὑὖὠὄ)   

Ὗὂ  Ἳ ὅὕ, ὐ  Ἳ ὅὕ, ὐ  ἯὠὈ , ὟἽ ὑ ὠἻ ἵ ὅὂ  

Ἧ ὅὠὀὉὖ ἱ ὂὠἻὉ ὝἽὕ ἻὍὖ Ὕὅὕ ὠὈ ὈὉ Ἳ ὠὂ ὃὗ ἻὌὕ.   

9.3.3.Ὀὕ Ὃ Ὕὅὕ ὠὈ ὈὉ Ἳ 

  ὑὠἻ ὅὕ Ὕὅὕ ὠὈ ὈὉ Ἳ, Ἰ ὝἽὕ ὠὈ, ὅ Ὕὅὕ  Ἰ ὝὈὕὐὖὉ 

ἵ ὅὄ ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳ  ἵ Ἳὕ ἻὍὕ.  Ἧὠὑ ὂ ὠὈὉὕἻ Ὄ 

ὝὈὕὐὖ ὅ ὑ ἻὍὖ ὅ ὅὕ ὑὖ Ἵὖ ἻὠὌ ὑὖὠὍὑὖ Ἳὖ Ὃὄ.  ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ ὅὖ 

Ὀὕ Ὃ Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳ (ὝὈὕὐὖὝὅὉ Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳ) ἳ Ὅὄ. Ἰ   

Ὄ ὝὈὕὐὖ ὝἽὕ ὠὌ ἱὌ  ὝὈὕὐὖὉὖ ὅὌ ὝἽὕ ἻὍὕὟὌὕ ὝὑὍὖ ὅὕ ἻὍὕὟὌὕ ὝὈὕὐὖ 

ὝὅὉ Ἳ ἱὉ . Ὄ ὝὈὕὐὖ ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳὕ ὀὕ Ἧ Ὄ  Ὕὅὕ ὠὈ 

ὈὉ Ἳ ἱὉ ὝὈὕὐὖ Ὗὅ ὅὑ ἻὍὕ ἳὁ  ὝἻὕ Ὅ ὅὀὕ  ἱ ἻὌὕ. ἱ ὝἽὕ ὅὖὋ 

ὝὈὕὐὖ Ὗὅ ὅὑὕὖ ὕὖ ὝἻὕ Ὅ Ἧ ὅὠὀὉὖ ὂὕ  Ὕὅὕ ὠὈὈὉ Ἳ 

Ἳὕ Ἳὖ Ὃ. ἵὄὟὑ ἱ  ὝὈὕὐὖὝὅὉ ὅὖ Ἵὖ ἻὌὕ.  

9.3.ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ: Ἰ  ἻὁὖὄὖἽὕ Ἧ ὠὋ 

ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ ἵ ὅ  Ἰ  ἻὁὖὄὖἽὕ ὑὐὖ ὐ  ὝἽὕ ἻὍὖ 

Ὕὅὕ ὠὍ Ἳ ὝἻὕ  Ἰ  ὂὖὋὄὕ.  ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ Ἰ  ὝἽὉ ὠἻ 

ἯὋὖ- ὠὈ  Ἵὖ ἻὌὕἻ (AI-complete problem) Ἳ ὂ ὅ Ἳὖ Ὃ; Ἧὂὕὑ, ὝἽὉ ὠἻ 

ἯὋὖὑὖ ὈὖἻ Ἳ ὄὈὕὄ Ἵὖ Ἳ Ἳ  ἽὈὈὕὄ ὝἽὉ ὅὕὀὕ.  ἱ ὟἻ ὝἽὕ ἻὍὖ 

ὈὉ Ἳ ὠὂ ὃὗὑὂ Ἳὕὄ ὝἽὉ Ἳ Ἳ  ἱ ὝἽὉ  ὑὖὍ Ἳ ὂὊ ὅ .  ἱ  

Ἳ Ἳὕὁὖ Ἳ ὅ ὀ, Ἳ Ἳὕὁὖ Ἳ ὅὀὕὂ Ὀ  ἯὋὖ Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋἻ  

ἻὈὕἻ Ὃ ὅ . 
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9.3.1 Ὃ ἯὋὖ Ὄ Ἳ  

 ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ ὂὖ Ἧ ὅὠὀ /ὅ ὂὖ ἯὋὖ ἰ . ἯὋὖ 

Ὄ Ἳ  ὝἽὕ Ἳ ὀ Ὕὅὕ ὠὈἻὠὍ Ὕὂὕὀ ὅ ὂ ὟὂὠὑὉὕὄ ὂὊ ἻὠὍ 

ὂ Ἳὖ Ὃὄ. Ἧὠὑ Ὄ Ὃὖ ὝἽ Ὁ ὅὀὕὂ (unlabeled) Ἧ Ὄ  ἯὠὀὉὕὍ ὅ ὂ ὅ ὀ 

(annotated) ὅ ὑ ἻὍὖ ὂὊ Ὕὂὕ ὂὖἻὍὖ (corpora of texts) ἱὉ ὂὖὊ ὂὕ 

ὅ ἻὑὖὉ ἯἻὊὕὂὖἻ  (machine readable dictionaries (MRDs)), Ὕὅὕ Ὄ ἯἻὊὕὂὖἻ 

(thesauri), Ὕὅὕ ὑὖὍ Ἳ ὝἽὕ ὟἻὕὠὑ (glossaries), Ὄ Ὕὅὕ ὠὈὉὖὉ 

ἰ Ἳ /ὝὈ Ὕὅὕ Ὄὕ  (ontologies) Ὀ  ὅὖὋ ἵὄ Ὗὑ ὅὀὌὕ.  

ἯὠὈ ὅὕ Ἳ ὝἽ Ὁ ὅ ὀ ὌὑὍ Ἳ (structured resources): 

¶ Ὕὅὕ Ὄ ἯἻὊὕὂὖἻ 

¶ ἱὉ ὂὖὊ ὂὕ ὅ ἻὑὖὉ ἯἻὊὕὂὖἻ 

¶ Ὄ Ὕὅὕ ὠὈὉὖὉ ἰ Ἳ  (Ontologies):   

ἯὠὈ ὅὕ Ἳ ὝἽ Ὁ ὅὀὕὂ ὌὑὍ Ἳ (unstructured resources):  

¶ ὂὊ Ὕὂὕ ὂὖἻ (corpora): 

¶ Ἳ Ἵὕ ὂὊ Ὕὂὕ ὂὖἻ (raw corpora) 

¶ Ὕὅὕ ὠὈ ἯὠὀὉὕὍὅ ὂ ὅ ὀ ὂὊ Ὕὂὕ ὂὖἻ (sense-annotated corpus) 

¶ ὟἽ ὑ ὠἻ ὌὑὍ  (collocational resources) 

¶ ὅὖὋ ὌὑὍ Ἳ 

¶ ὝἽὕ ὑὠὌ 

¶ Ὕὅὕ ὑὖὍ Ἳ (gloss) 

¶ ὝἽὕ Ὄ Ἵὕ Ὀ  Ὕὅὕ ὠὈἽὕ ἳὋ Ἳ  (Lexical and semantic relations) 

o ἵὂὖ ὝὈὕὐὖὉ (antonymy):   

o Ἵὕ  ὝὈὕὐὖὉ (Pertainymy):   

o ὝὅὉὊὕ Ἳ (Nominalization):   

o ἳ Ὅὀ  ὝὈὕὐὖὉ (hypernymy) 

o ἳ Ὅὀ  ὝὈὕὐὖὉ Ὀ  ἳ ὅ  ὝὈὕὐὖὉ (Hyponymy and troponymy):   

9.3.2 ἻὁὖὄὖἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ ὃὗ Ἳ ὂὖ ὑὠἻἻ 

 ἻὁὖὄὖἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳὠὂ ὋὕἻ ὅὖὕὖ ἻὌὕ. 

 1.Ἳ Ἳὕὁὖ Ἳ ὅ ὀ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ 
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 2. Ἳ Ἳὕὁὖ Ἳ ὅὀὕὂ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ 

 3. ἯὋὖ Ἧ ὅὠὀὉὖὌὕὄ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ 

9.3.2.1. Ἳ Ἳὕὁὖ Ἳ ὅ ὀ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ 

 Ἳ Ἳὕὁὖ Ἳ ὅ ὀ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ ὅὖ ὑ ὑὄὑ ὠὋ ἳ Ὅὀ . 

1. ὂὗ Ὀὕὄ ὅ Ὁ Ἳ  

2. ὂὗ Ὀὕὄ ἻὖὠὍἻ 

3. Ὕὃ  Ὕὅ  

4. ὃὊ Ἵὕ ὑὠὌὉὠὈ  

5. Ὀὕὂὖὕὖ Ἧ ὅὠὀὉὖὌὕὄ Ἧ Ὄ  ἵ Ἳὕ Ἧ ὅὠὀὉὖὌὕὄ Ἳ Ὃ 

6. Ἵ Ὗὅὕ Ὕὑ ὀὕ ὝὈὒὖὉ Ἳ 

7. Ἰ Ἳὖὠὁ ὂ ὝὃὋὖ ὠὋἻ 

¶ Ὕὅ ὅὕ ὠὈ ὑὕ ἻὍὖ 

¶ ὃὖἻ ὂὠἻὠὈ ἻὌ  

¶ ὂὊ Ἧ ὅὠὀὉὖὌὕὄ Ἰ Ἳὖὠὁ 

¶ Ἧὀὕ  

8.ὈὖἻ ὠὋὑὕὄ Ὀ  ὅ ὂὖ Ἳ Ἳὕὁὖ Ἳ ὅ ὀ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ 

9.3.2.2 Ἳ Ἳὕὁὖ Ἳ ὅὀὕὂ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ 

 Ἳ Ἳὕὁὖ Ἳ ὅὀὕὂ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ ὅὖ ὑ ὑὄὑ ὠὋ ἳ ὅ . 

1. ὐ  ὝἻὕ ὂὕ Ἳ 

2. ὝἽὕ ὝἻὕ ὂὕ Ἳ 

3. ὟἽ ὑ ὠἻ ὑὠὊὅὀ Ἳ 

9.3.2.3 ἯὋὖ Ἧ ὅὠὀὉὖὌὕὄ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ 

 ἯὋὖ Ἧ ὅὠὀὉὖὌὕὄ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ ὅὖ ὑ ὑὄὑ ὠὋ ἳ ὅ . 

1. Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ ἻὍὖ ὟὈ Ὃ 

2. ὑὖ ὅ Ὗὂ Ἳ 

3. ἯὠὈ ὠὋ Ἧ ὠὋἻ  

¶ Ἰ ὠὈ ἯὍ Ἳ  

¶ ὑὠὊὅὀ Ἧ ὅὠὀὉὖὌὕὄ Ἧ ὠὋἻ  

9.3.2.4 ὅὖὋ Ἧ ὠὋἻ  
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9.4. ὂὈὖὐὖ ὝἽὕ Ὕὅὕ ὈὉ Ἳὃὗ Ἳ ὂὖ Ἳὕὄ ὝὃὋὖ ὠὋἻ 

Ἰ  ὅ ὑ  ἳ Ὅ ὝἽὕ ὈὉ Ἳ ἻὠὍ ὃὗ Ἳ Ἰ  Ὕὅὕ ὠὈ ἰ ὑὖ ὟὂὠὑὉὕ. 

ἱ ὂ Ἰ ὠὋ ὂὈὖὠὐ ὌὝὈὕὐὖὉὕἻ ὝἻὕ ὀ ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ  ὂὈὖ 

ὂὊ ἻὍὖ ἯὋὖὑὕ Ὃ ἳ Ὅ ὂἻὑ Ὀὗ  Ἰ ὠὋ  ὟὂὠὑὉὕὄὂὕ. 

ἵ Ἳὕ ὀὕἻ ὂὈὖ-ἰ ἻὖὌ ἱὉ ὂὖὊ ὝὈὕὐὖὝὅὉ Ἰ ὠὋ ὅὖ ὑ  

ὑὕ ἻὖὉ ὠὂ ἳ ὍὗὀὕἻ ὝἻὕ Ἳὖ Ὃ ἵ  ὝἻὕ Ὗὑὕ. 

 39. ὃὗὌἻὖὕὖ Ἳὕ ἻὍὖ ἯὕὖὉ ὑὠἻ ὑὖὌ Ἳ Ἳὕὁ ὅ Ἳὖ Ὃὄ. 

ὟὈ Ἳ ὀ ὑὕ ἻὖὉ ὂὖ ὑὖὌ Ἳ ἵ ὅ  ὑὖὌ  ἵ ὅὂ  ὅ ὠὈ ὑ ὑὈὕ . ὑὖὌ   

ἵ ὅὂ  ἱὊ  Ὗὑ ὅ ὀ Ἧ ὂ Ἳ ἳ Ὅὄ:  

1. Ὀὖ Ἳ 

2. ὠἻὉὖ Ὗὅὕ  ὑὖὌ  

ὑὖὌ  Ἧ ὂ (ὠἻ)ὑὖὌ  Ἧ ὂ ὠὂὑὖὀ ἯὂὖἻ ὃὖἻ Ὕὑ ὁὖ ὑ Ἳὖ Ὃ. 

ἰ ἻὖὌ ὂὖ ἱ ὂ ἱ  Ἧ ὂ Ἳ  ὂὄὖ ὂὄὖὉὕὄ ὑ ὑ  ὝἽὕ Ἳ ἳ Ὅὄ: ὑὖὌ 1 

animal , ὑὖὌ 2 hand-cufs . ἵὄὟὑ Ὕὅὕ ὠὈὉὖὉ ἰ ὑὖ ἱ Ὕὅὕ ὠὈ ὈὉ Ἳ ὠὂ 

ὃὗ Ἳ Ὗὑ ; ἱὂ  ὅ  ὟὈ ὝἽὕ ὄ ὂὈὖ ὑὕ ἻὖὉ ὅὖ ὑ Ὀὕ ὝὈὕὐὖὝὅὉ Ἳ ὅὀ 

Ὗὑ .  

40. Rare animal species are found in Nilgiris forests. 

ἻὗὟὐ ἵ Ἳὕ ὀὕἻ ἱ  Ἧ ὠὋἻ  ὑὖὑὕὖ Ἳ ὅ Ὅὄ. 

9.4.1 ὝἻὕ ὂὕ Ἳ ὟἽ ὑ ὠἻ Ἧ ὠὋ 

 ἱ ὑὕ ὑὖ Ὕὅὕ ὠὈ ὈὉ Ἳ ὃὗ Ἳ ὝἻὕ ὂὕ Ἳ ἳὅὕὉ (clustering technique) 

Ὀ  ἯὋὖ ὌὑὍ ἻὍὕἻ ὟἽ ὑ ὠἻἻὠὍ (collocations) Ὗὑ ὠὈ 

Ὃὖ ἻὠὍ ὅὉ ὅ ὑ Ἧ ὅὠὀὉὖ ὃὠὀ ὠὋ ὅ ὂ ὅ Ὅ. 

Ἰ ὠὋὉὖ ὝἽὉ ὅὕ ὅὀ ὂὖ ὂὊ ὅ Ὅ Ἰ ὠὋ Ἰ  ὅὀ ὂὖ 

Ἳὕ ὀ ὅ Ὅ.   

 ἱ ὑ ὠὋ ἱὊ  Ἳ ὀ ἻὍὖ ὝἽὉ ὅ Ἳὖ Ὃ. ὅὉὖ Ἵὖ Ἳ ὀὂὖ 

Ὕὂὕὀ Ἳ ὂὖ Ἰ ὠὋ Ὕὅὕ ὠὈ ὈὉ Ἳ ἳ Ὅ ὝἽὕ ἻὠὍ Ἳ ὅὖ Ἳὖ Ὃ. 

Ὗὑ ὅ ὀ ἰ ὑὕὍ Ἳ Ὗὑ ὅ ὀ ἯὍ ἻὍὖ ὐ ἻὠὍ (Ἧὂὕὑ Ὗὑ ὅ ὀ ἽὕὍὊ 

ἯὍ ἻὍὖ (different window size)) ὅὉ ὅ ὂὖ Ὅὄ. ἽὕὍὊ ἯὍ  Ἰ ὠὋὉὖ 

ὝἽὉ ὅὕ ὠὀ ἻὁὖἽὈὕὄ ἯὍὑὖ ὅὕὂὖ Ἳὖ Ὃ.  Ἰ  ὝὅὕὖὉ ἽὕὍὊ ὐ  ἯὂὖἻ 



505 
Language in India www.languageinindia.com Vol. 19 Issue 11, Nov 2019 

Prof. Rajendran S. Computational Linguistics (Monograph in Tamil) 

ἯὍὑὖ Ὕὂὕὀ ὅὖ Ὄὕὂ ὝἽὕ ἻὠὍ ὝἻὕ ὑ Ἳὖ Ὃ; ἰὄὕ  ἽὖὋὖὉ ἽὕὍὊ ἽὖὌ 

ἻὖὉὈὕὄ ὟἽ ὑ ὅὠὑἻὠὍ ἱὐ Ἳὖ Ὃ.  ὉὝὊὕ Ἳὖ (Yarowsky 1995) ἳ ὅὀ ὅὌ 

ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ ἻὖἻὍὖ Ἳὕὁ ὅ  Ὕὅὕ ὑὕὄ ὃὀ ὠὋὠὉ ὅὖ ὅ Ὃὖ 

ἱ ὑὕ ὑὖ ἱ ὅ -ὝἽὕ ἽὕὍὊ ὅὉ ὅ ὂ ὅ Ὅ. 

 ὃὖ ὂ-ὝἽὕ Ἳ (stop-words) ἵ  Ἧὠὐ Ἳ ὅ Ἳὖ Ὃ ἯὂὖἻ ὃὖἻ Ὕὑ ἳ Ὅ 

ὝἽὕ Ἳ ἽὕὍὊ ὂὖ  ὃὗ Ἳ ὅ.  ὅὖ ὄ ὂὖὊ ὑὂὖ ὅὉ ὅ ὂ ὅ ὐ  

ὝἽὕ ἻὍὖ Ὗὑ ὑ ὠὑ ὝὅὋ ἳ ὅὄὖὉ Ἧ ὅὠὀὉὖ ἰὉ ὅ . Ἰ Ὕὑὕ ὐ  

ὐ  Ἧ Ὄ  ὃὖἻ Ὕὑ ὀὊὕἻ ἳ ὅ ὂ ὝἽ Ὁ ὅ.  ὟἽ ὑ ὅὠὑἻ 

ὂὕὄὖὉ ἻὈὕἻ ἱ ὂ ὂὖὊ ἻὍὖ ὟἽἻὕὖ Ἳ ὅ Ὀ  Ἧ ὂ Ἳ Ὀὄὖὂ-

ἯὠὀὉὕὍ ὅ ὂὖἻὍὕ (human-annotators) Ἰ Ἳ ὅ /ὂὊ ὅ ; ἱὂ ὅ  Ἰ  Ἧ ὂ-

ἯἻὊὕὂὖ ἳ ὑὕ Ἳ ὅ.  Ὗὑ ὠὈ- Ὃὖ Ἳ Ἰ Ὕὑὕ ὂὖὊ  ἯὠὀὉὕὍ 

Ἳὕὁ ὅ  Ὀ  Ἧ ὂ-ὟἽ ὑ ὅὠὑ Ὗὑ ὠὈ- Ὃὖ  ἯἻὊὕὂὖὠὉ (sense-

collocation case-marker dictionary) ἳ ὑὕ Ἳ Ὗὑ  ὟἽ Ἳὅ . 

 ἱὊ ὀὕὑ Ἳ ὀ ὂὖ Ἰ ὠὋ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ ὂὖ ὂὉὕὊὕἻ 

ἱ . Ὕὅὕ ὠὈ ὈὉ Ἳ ὝἽὕ Ἳ ὝἻὕ ὀ ἵ ὂ ὅ ὑ  Ἰ ὠὋ  

ὂὊ ὅὀὌὕ. ὅὀ ὂὖ Ἳὕ Ὅ Ὗὅὕ  Ἰ ὠὋ Ὕὅὕ ὠὈ ὈὉ Ἳ ὝἽὕ ἻὍὖ 

ὅὕ Ἳ ὅὀὕὂ ὃὖἻἻὠὍ Ὕὅὕ ὠὈ ὈὉ Ἳὃὗ Ἳ ὝἽ Ὁ Ἧ ὂ-ὟἽ ὑ ὠἻ 

Ὗὑ ὠὈ- Ὃὖ  ἯἻὊὕὂὖὠὉ (Sense-Collocation-Case marker dictionary) 

ὅὉ ὅ Ἳὖ Ὃ. Ἰ Ὕὑὕ Ὕὅὕ ὠὈ ὈὉ Ἳ ἳ Ὅ ὝἽὕ Ἳ  ὅὉὖ Ἵὖ Ἰ ὟὃὊ 

ὝἽὉ ὅὕὀὕ. Ἰ ὠὋ Ἰ  Ὃὖ ὅὖ ὀ ὝἽὕ ἻὕἻ ὅὉὖ Ἵὖ Ὕὅ ὑὖ ὀὕ Ἧὠὂ 

Ἰ  ὂὊ ὅ ὀ ὐ  Ἧ ὝἽὕ  Ὕὅὕ ὠὈ ὈὉ Ἳ ὠὂ ὃὗ Ἳ ὅὉ ὅ ὂ ἱὉ .  

ἱ ὂ ὝὃὋὖ ὠὋὉὖ ὟἽ ὑ ὅὠὑἻ Ὗὑ ὠὈ Ὃὖ Ἳ Ἰ  ἻὖὉὈὕὄ 

ὅ ἻὍὖ ὝἽ Ἳὖ Ὃ ἵ ὅὠὂ ἻὕὁὌὕ. 
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Ἰ ὠὋ Ἰ  ὅὀ  

 

ὅὉὖἽὖ Ἳ ὀ  

     

         

 

      

     

      

    

          

    

   

      

      

 

ὟἽὕὂὠὄ  Ἳ ὀ  

        

ὝὅὕὖὉ ὂὊ Ὕὂὕ ὂὖὉὖ Ὗὃ Ἳ   

 

 

ἳ ὅὄὖὉ  ὅ ὅὕ ὑὖ ὃὖ ὂ  ὝἽὕἻ  ὅ Ὁ  

  Ὗὃ  Ἧ Ὄ  ὐ  Ὕὑ ὀὕ   

K-means ὂὖὊ  

ὝἽὉ ὅὕ  

ὟἽ ὑ ὅὠὑἻὠὍ 

ὅὖὕὖὝὂ ὂ  

Ὗὑ ὠὈ  Ὃὖ ἻὠὍ  

ὅὖὕὖὝὂ ὂ  

Ἧ ὂ ἻὠὍ  ὂ ὂ  

Ἧ ὂ-ὟἽ ὑ ὅὠὑἯἻὊὕὂὖ 

Ἧ ὂ-ὟἽ ὑ ὅὠὑ-

Ὗὑ ὠὈ  Ὃὖ  ἯἻὊὕὂὖ 

Ὕὅὕ ὠὈ ὈὉ Ἳ ὟἽὕὂὠὄ 

ἰὑὁ   

Ὕὅὕ ὠὈ ὈὉ Ἳ ὃὗἻ ὅ ὀ 

ὟἽὕὂὠὄ ἰὑὁ   
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9.4.1.1 ὟἽ ὑ ὅὠὑἻὍὖ ἻὖὉ ὑ 

ὟἽ ὑ ὅὠὑἻ ὂ Ὅ Ἰ  ὑὕ ἻὖὉ ὂὖ Ὕὅὕ ὠὈ ὈὉ Ἳ ὝἽὕ ἻὍὖ 

Ἧ ὂ ὠὂ ἳ ὂὖὉὕἻ Ἧ Ὀὕὄὖ  Ἧ ὑ  ὝἽὕ Ἳ ἰ .  Ὕὅὕ ὑὕἻ 

ὟἽ ὑ ὅὠὑ ἱὊ  ὝἽὕ Ἳ  ἱὠὀὉὖ ἯὍ Ἳ ἱὉ  ἱὀ-ἽὖὋ ἳὋ ἻὠὍ 

Ὃὖ ὅὖ Ἳὖ Ὃ.  ὟἽ ὑ ὅὠὑἻ Ὕὅὕ ὠὈ ὈὉ Ἳ Ὅ ὝἽὕ Ἳ  

Ὕὅὕ ὠὈὉὖὉ Ἧ ὅὠὀὉὖ ὈὖἻ Ἧ ὠὈὉὖ ὑ  ὝἽὕ ἻὠὍ ὅ ὋὖὉ ὋὖὉὕ Ἳ 

ὝἽ Ὁ ὅ ὀ ὂἻὑὌὕ .  ἵ Ἳὕ ὀὕἻ ὅὖ ὑ Ὀὕ ἱ  Ἧ ὂ Ἳ ἳ Ὅ plant 

ἵ Ὃ ὝἽὕ ὠὌ Ἳ ὂὖ ὝἻὕ Ὅ . 

 plant1  a living organism  

plant2  a manufacturing place 

plant ἵ Ὃ ὝἽὕ  ὟἽ ὑ ὅὠὑἻ ὅ ὑ  plant ἵ ὅ ὀ  Ἧ Ἳ  

ὟἽ ὑ ὝἽὕ ἻὠὍ ἳ ὅ .  plant ἵ ὅὂ  ὟὈ Ἳ ὀ Ἧ ὂ Ἳ  

ἵ Ἳὕ ὀὕὄ ὟἽ ὑ ὅὠὑἻ ἻὗὟὐ ὅ Ὁ ὀ ὅ Ὅὄ. 

plant1  growth, height, flower, fruit, species, leaves  

plant2  car, union, equipment, assembly, nuclear, job, worker 

Ὕὅ ὅὕ ὟἽ ὑ ὅὠὑἻ Ὕὅὕ ὠὈ ὈὉ Ἳ Ὅ ὝἽὕ ἻὍὖ ἳ Ὅ Ὂ ὂὖ 

ἳὁ ὍὠὑἻὍὕ . Ὕὅὕ ὠὈ ὈὉ Ἳ ὝἽὕ ἻὍὖ  ὠὋ ὂ Ὂ ὂὖ ἳ Ὅ 

ὝἽὕ Ἳ ὑ ὑὕἻ Ἧὂ  Ἧ ὂ ὠὂ Ἳὕ .  Ὂ  ἯὂὖἻὕὖ Ὗὅὕ 

Ὕὅὕ ὠὈὈὉ Ἳ ὝἽὕ Ἳ ὀ ἳ Ὅ Ἧὂ  Ἵ ὅ ὂ ὠὋ .  Ὂ  Ὕὅὕ ὑὕἻ ἽὕὍὊ 

ἯὍ  ἵ  Ὃὖ ὅὖὀ ὅ.  ἱ ὅὖ  ὟἽ ὑ ὑ ἵ  Ἳ ὑὂ  Ἰ  ὝἽὕ 

Ὕὅὕ ὠὈὈὉ Ἳ ἳ Ὅ ὝἽὕ  ἱ ἻὟὑ Ὁ Ἧ ὂὖὉὕὄ Ὂ  ἱ ὠὌ. ἽὖὌ 

ὟὑὠὍἻὍὖ ὟἽ ὑ ὅὠὑἻ Ὕὅὕ ὠὈὈὉ Ἳ ὝἽὕ ἻὍὖ  Ὀὖ ὂ Ὂ ὂὖ 

ὑὊὌὕ. ὂ ὟὅὕὠὂὉ Ἧ  ὠὋὉὖ ὟἽ ὑ ὝἽὕ Ἳ Ὁὕ  ὂὕὄὖὉ ἻὈὕἻ 

ὂὖὊ ὀ ὅ ὀ Ὗὃ ἻὍὖ  ὅὖὕὖ Ὕὂ Ἳ ὅ. ἱ  ὑὖὠὂ ὟἽ ὑ ὅὠὑἻὠὍ (seed 

collocations) ὠἻὉὕ ὂ  ὟὂὠὑὠὉ ὃὗ Ἳὖ Ὃ; Ἰ  ὝὈὕὐὖὉὖ ὑ  Ὕὅὕ ὠὈ 

ὈὉ Ἳ Ὅ ὝἽὕ ἻὠὍ Ἳ ὂὖ ὝἻὕ Ὗὅὕ ἱ  ἽὖὊὈὈὕὄ ὟὑὠὌὉὕ . 

9.4.1.2 Ὗὑ ὠὈ Ὃὖ ἻὍὖ ἻὖὉ ὑ 

ἰ ἻὖὌ ὂὖ ὝὅὉ  ὑὖὠὄ  ἳ Ὅ ἳὋ Ἳ  in, on. at, by, with Ὗὅὕ Ὃ 

ἻὍὕ ὝὑὍὖ ὅ ὂ ὅ. ὂὈὖὐὖ ἱ  ὅὖ ἻὍὕ ὝὑὍὖ ὅ ὂ ὅ. 
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ὑ ὁ  ἵ Ὃ ὂὈὖ ὝἽὕ ὠὌ ἵ ὝἻὕ Ὗὑὕ. ἱὂ  ὠὋ ὂ  Ὗὑ ὅ ὀ 

Ἧ ὂ Ἳ ἳ Ὅὄ. 

1. ὃὖὋ 

2. ἱ ὂὖὉ ὈὊ ἱὠἽὉὖ Ἰ  Ὃὖ ὅὖ ὀ ὅὕὀ ὑὠἻ 

3. ὅ ὠὀ ἱ ὂὖὉὕὑὖ ὅὖὋ Ἧ ὅὠὀὉὖὌὕὄ ὅ  

ἱ ὑ ὂ Ἳ ὑὕ ἻὖὉ ἻὍὖ ὑ ὠἻὉὖ Ὗὑ ὠὈ ἳ ἻὍὖ Ὗὂ  ἽὖὌ ὟὑὠὍἻὍὖ 

ἱ Ὕὅὕ ὠὈ Ὗὑ ὅὕ ἻὠὍ ὝὑὍὖ ὅ ὂὌὕ. ὈὕὠὌ ἵ Ὃ ὝἽὕ ὠὌ 

ἵ ὝἻὕ Ὗὑὕ.  ἱ  ὈὕὠὌ ἻὕὌ ὠὂ Ἳ ὂὖ Ἧὁὖ  ὈὕὠὌὠὉ  

Ὃὖ ὅὖ Ὕὅὕ ὠὈ ὈὉ Ἳ Ἳὕ .  ἱὠὑ ὅὖ ὑ Ὀὕ ὑὕ ἻὖὉ ἻὍὖ 

ὅὉ ὅ ὂ ὅὀὌὕ. 

 ὈὕὠὌὉὖ ὅ Ὅὖ ἰ ὑὖὐὕ ὝἻὕ ὀὕὀ ὅ ὀ. 

 Ἧὑ  Ἳ ὂὖ ὈὕὠὌ Ἧὁὖὑὖ ὂὕ Ἳ. 

ὟὈ Ἳ ὀ ὑὕ ἻὖὉ Ὗὃ ἻὍὖ Ὗὑ ὠὈ ἳ Ἳ Ἧ ὂ ἻὠὍ Ὗὑ ὅ ὂ ἳὂὑ . 

9.4.1.3  Ἳ Ὃ Ἳ ὀ 

 ὝἻὕ ὂὕ Ἳ/ὂὖὊ ὀ ὝἽὉ ὅὕ (clustering process) ἱ  ὑὖὍ Ἳ ὅ Ὅ. 

ὐ Ἳ  ὐ  ἱὠὀὝὑὍὖ 

 Ἰ  ἰὑὁ ὂὖ ὝἽὕὝὅὕ  ὈὉ Ἳ Ὅ ὝἽὕ  Ἰ Ὕὑὕ Ὗὃ  Ἧὂ  ὐ  

ἵ  Ἧὠὐ Ἳ ὅ. Ἰ  ὝὅὕὖὉ ὂὊ Ὕὂὕ ὂὖὉὖ ὝἽὕ Ὕὅὕ ὠὈ ὈὉ Ἳ ἳ Ὅ 

ὝἽὕ  ἵ Ὄὕ ὐὌἻ  S ἵ Ὃ Ἳ ἽὕὉὌὕ Ὃὖ ὅὖὀ ὅ ὀ ὐ  ἱὠὀὝὑὍὖὉὖ 

(context space) ἳ ὅ ὂ ὝἽ Ὁ ὅ. ἵ Ἳὕ ὀὕἻ ὈὕὠὌ ἵ Ὃ ὝἽὕ ὠὌ 

Ἳ ὂὖ ὝἻὕ Ὗὑὕ. ὈὕὠὌ (ἻὕὌ)  ἵ Ὃ Ἧ ὂ S1 ἵ  (Ἳ ὂὖ ) ὈὕὠὌ ἵ Ὃ 

Ἧ ὂ S2 ἵ  ὝἻὕ Ὗὑὕ. ὠὈ ὕὖ Ὅ ἱ ὂὖὉ ὝὈὕὐὖἻὍὖ ὠὈὉ ὃὖ ὑὄ ὂὕ 

ἳ ὑὕ Ἳ ὅ ὀ  Ὀὖ Ὁ ὂὈὖ ὂὊ Ὕὂὕ ὂὖὉὖ ὅὖὕὖ ἵ Ἳ ὅ ὀ 

ὑὕ ἻὖὉ ἻὍὖ ὑ  ὈὕὠὌ ἵ ὅὠὂ ἱ  Ἧ ὂ Ἳ  ἯὠὀὉὕὍ ὅ ὂ ὅ ἻὗὟὐ 

ὂὊ ὅ Ὅὄ. 

        ὝὂὊἽὕὑὖ ἯὋ ὅὁὖἻ  ὃὖἻὕὖ Ὄὕὂ Ἳ ὈὕὠὌἻὍὕἻ ἯὠὈ  ὈἻὖ ὑὖ ὂὄ.  S2 

        ὂὖὄ Ὗὂὕ ἻὕὠὌ ὈὕὠὌ ἰἻὖὉ ἱ  ὟὑὠὍἻὍὖ                    S1 

         ἻὕὠὌὉὖ ὕὖὉ Ὗὂὕ ὋὖὉ ὟὃὊ ὂὖ ἱ  ὈὕὠὌὉὖ ὈὠὋ  ὟὃὊ ὑὠὊ        S1 

            ὕὖὉἻὕ ὂὖ ἻὕὠὌ,  ὈὕὠὌ ὟὑὠὍἻὍὖ ὂὖὠἽ                                        S1 




