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	CO
	COURSE OUTCOMES
	LEVEL

	CO1
	Understand the fundamental concepts of Natural language processing.
	L2

	CO2
	Apply N-gram models, PoS tagging, and syntactic parsing with probabilistic grammars for comprehensive word-level and structural language analysis.
	L3

	CO3
	Apply logic-based representations and word sense disambiguation techniques to analyse meaning and context in natural language.
	L3

	CO4
	Apply computational techniques and lexical resources for effective discourse and reference resolution.
	L3


	Unit No.
	Topic of syllabus to be covered
	Learning outcomes

At the end of the course the student is able to:
	Teaching Mode

BB/

LCD/FC/

Quiz
	Hours Required
	Total no. of Hours (Cumulative)
	Expected Date of Completion
	Remarks

	
	
	
	
	Lecture
	Tutorial
	
	
	

	I
	A Review of Machine Learning – The Learning Machines
	Discuss the objectives and outcomes of the course Natural Language Processing .(CO1,CO2-L3)
	PPT
	1
	
	1
	
	

	I
	Introduction to Natural Language Processing and Its Operational Scope
	Understand the fundamental scope and objectives of NLP. .(CO1,CO2-L3)
	PPT
	1
	
	2
	
	


	1
	Origins, Evolution, and Computational Challenges in NLP
	Understand the  historical development and challenges in processing human language .(CO1,CO2-L3)
	PPT
	1
	
	3
	
	

	I
	Language Modeling
	Outlining the design principles and explaining the fundamentals of language modelling in Natural Language Processing. .(CO1,CO2-L3)
	PPT
	1
	
	4
	
	

	I
	English Morphology
	Understand the structure of English words using morphemes, roots, stems, and affixes. 
.(CO1,CO2-L3)
	PPT
	1
	
	5
	
	

	I
	Tokenization
	Understand and apply sentence and word tokenization techniques, including rule-based and multilingual tokenization methods. .(CO1,CO2-L3)
	PPT
	1
	
	6
	
	

	I
	Detecting and Correcting Spelling Errors
	Understand and apply techniques for detecting and correcting spelling errors using edit distance–based approaches. .CO1-L2,CO2-L3)
	PPT
	1
	
	7
	
	

	I
	Language Modeling:  Introduction and n-Gram Models
	Understand the concepts of language modeling and apply n-gram models in Natural Language Processing. (CO1-L2,CO2-L3)
	PPT
	1
	
	8
	
	

	I
	Language Model Evaluation
	Understand and apply intrinsic, extrinsic, and human evaluation techniques for assessing language models.(CO1-L2,CO2-L3)
	PPT
	1
	
	9
	
	

	I
	Parameter Estimation, Language Model Adaption
	Understand and apply parameter estimation and language model adaptation techniques, and demonstrate their effectiveness in improving language model performance.(CO1-L2,CO2-L3)
	PPT
	1
	
	10
	
	

	I
	Types of Language Models and Specific Modeling Problems
	Understand and discuss different types of language models and their applications.

(CO1-L2,CO2-L3)
	PPT
	1
	
	11
	30-12-2025
	

	II
	Word Level Analysis:

Unsmoothed n-Grams
	Demonstrate the effect of data sparsity in unsmoothed n-gram models through examples.

(CO1-L2,CO2-L3)
	PPT
	1
	
	12
	
	

	II
	Evaluating N-grams
	Understand and apply evaluation techniques for n-gram language models. (CO1-L2,CO2-L3)
	PPT
	1
	
	13
	
	

	II
	Smoothing Techniques & Interpolation and Backoff
	Understand and apply smoothing, interpolation, and backoff techniques, and demonstrate their role in improving n-gram language model performance. (CO1-L2,CO2-L3)
	PPT
	1
	
	15
	
	

	II
	Word Classes
	Demonstrate the benefits of using word classes for reducing data sparsity in language models

(CO1-L2,CO2-L3)
	PPT
	1
	
	16
	
	

	II
	Part-of-Speech Tagging
	Discuss different approaches to POS tagging, such as rule-based, stochastic, and transformation-based method (CO1-L2,CO2-L3)
	PPT
	1
	
	17
	
	

	II
	Hidden Markov Model (HMM) for PoS Tagging
	Understand the concept of Hidden Markov Models and their role in POS tagging (CO1-L2,CO2-L3)
	PPT
	1
	
	18
	
	

	II
	Entropy models
	Understand and apply HMM-based POS tagging and demonstrate decoding using the Viterbi algorithm

(CO1-L2,CO2-L3)
	PPT
	1
	
	19
	
	

	
	UNIT-II REVISION
	
	
	
	20
	20-01-2026
	

	III
	SYNTACTIC ANALYSIS:
 Tree Banks
	Understand and apply treebanks for syntactic analysis and demonstrate their use in parsing tasks(CO1-L2,CO2-L3)
	PPT
	1
	
	21
	
	

	III
	Normal Forms for grammar
	Understand and apply grammar normal forms and demonstrate their importance in syntactic analysis(CO1-L2,CO2-L3)
	PPT
	1
	
	22
	
	

	III
	Dependency Grammar
	Understand and apply dependency grammar concepts and demonstrate dependency tree construction.(CO1-L2,CO2-L3)
	PPT
	1
	
	23
	
	

	III
	Syntactic Parsing
	Discuss different syntactic parsing approaches such as constituency parsing and dependency parsing. (CO1-L2,CO2-L3)
	PPT
	1
	
	24
	
	

	III
	Syntactic Ambiguity
	Understand and apply syntactic ambiguity concepts and demonstrate multiple parse structures.(CO1-L2,CO2-L3)
	PPT
	1
	
	25
	
	

	III
	Dynamic Programming parsing
	Understand and apply dynamic programming parsing techniques and solve sentence parsing using CYK and Earley algorithms. (CO1-L2,CO2-L3)
	PPT
	1
	
	26
	
	

	III
	Shallow parsing Probabilistic CFG
	Apply probabilistic CFG-based shallow parsing techniques for chunk identification and sentence structure analysis. 

(CO1-L2,CO2-L3)
	PPT
	1
	
	27
	
	

	III
	Feature structures & Union of Feature Structures
	Apply feature structures to represent grammatical information and support feature-based syntactic analysis. 
(CO1-L2,CO2-L3)
	PPT
	1
	
	28
	
	

	
	UNIT-III REVISION
	
	1
	
	29
	20-02-2026
	

	IV
	SEMANTICS AND PRAGMATICS: 
Requirements for representation
	Analyze meaning representation techniques and First-Order Logic formulations for accurate semantic interpretation in NLP.(CO4-L4)
	PPT
	1
	
	30
	
	

	IV
	Description Logics
	Analyze Description Logic–based representations for knowledge modeling and reasoning in Natural Language Processing.(CO4-L4)
	PPT
	1
	
	31
	
	

	IV
	Syntax-Driven Semantic analysis
	Analyze syntactic structures to derive accurate semantic representations using syntax-driven semantic analysis.
(CO4-L4)
	PPT
	1
	
	32
	
	

	IV
	Semantic attachments
	Analyze semantic attachments for mapping syntactic rules to semantic representations during parsing.(CO4-L4)
	PPT
	1
	
	33
	
	

	IV
	Word Senses & Relation between Senses, Word Sense Disambiguation
	Understand and apply word sense relations and analyze their role in contextual meaning interpretation (CO4-L4)
	PPT
	1
	
	34
	
	

	IV
	WSD using Supervise
	Understand and apply supervised word sense disambiguation techniques and analyze their effectiveness in resolving ambiguity.(CO4-L4)
	PPT
	1
	
	35
	
	

	IV
	Dictionary & Thesaurus
	Analyze the effectiveness of dictionary- and thesaurus-based methods in resolving lexical ambiguity.(CO-L4)
	PPT
	1
	
	36
	
	

	IV
	Bootstrapping methods &  Word Similarity using Thesaurus based Methods
	Understand and apply thesaurus-based word similarity methods and analyze semantic relationships. (CO-L4)
	PPT
	1
	
	37
	
	

	
	UNIT-IV REVISION
	
	1
	
	38
	16-03-2026
	

	V
	DISCOURSE ANALYSIS AND LEXICAL RESOURCES: 
Discourse segmentation


	Understand discourse segmentation concepts and apply segmentation techniques for discourse-level text analysis. (CO1-L2, CO3-L3)
	PPT
	1
	
	39
	
	

	V
	Coherence & Reference Phenomena
	Understand coherence and reference phenomena and apply discourse analysis techniques to interpret connected text.

 (CO1-L2, CO3-L3)
	PPT
	1
	
	40
	
	

	V
	Discourse Cohesion
	Understand discourse cohesion and apply cohesive devices for discourse analysis. 

(CO1-L2, CO3-L3)
	PPT
	1
	
	41
	
	

	V
	Hobbs Algorithm for Anaphora Resolution
	Understand the Hobbs algorithm and apply it for anaphora resolution in discourse analysis (CO1-L2, CO3-L3)
	PPT
	1
	
	42
	
	

	V
	Centering Theory and Algorithm
	Understand Centering Theory and apply the Centering algorithm for discourse coherence and reference resolution (CO1-L2, CO3-L3)
	PPT
	1
	
	43
	
	

	V
	Coreference Resources:

Porter Stemmer and Lemmatizer
	Understand stemming and lemmatization techniques and apply Porter Stemmer and lemmatizer for text normalization (CO1-L2, CO3-L3)
	PPT
	1
	
	44
	
	

	V
	Brill’s Tagger and Prop Bank
	Understand Brill’s Tagger and PropBank concepts and apply them for syntactic and semantic role analysis.(CO1-L2, CO3-L3)
	PPT
	1
	
	45
	
	

	V
	Brown Corpus & British National Corpus (BNC)
	Understand the structure of Brown Corpus and BNC and apply them for corpus-based NLP analysis.(CO1-L2, CO3-L3)
	PPT
	1
	
	46
	
	

	V
	Real World NLP Case Studies
	Understand real-world NLP applications and apply suitable NLP techniques to practical case studies .(CO1-L2, CO3-L3)
	PPT
	1
	
	47
	
	

	
	UNIT-V REVISION
	
	1
	
	48
	04-04-2026
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