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Course Outcomes 

CO1 Understand the concepts of relations and functions and terminology. 

CO2 Understand the concept Algebraic Structures and Propositional Logic and their application in computer science 

CO3 Understand the concept of Lattices: Ordered set, Posets and Introduction to Lattices, Properties of lattices. 

CO4 Understand the concepts of Introduction of the Language, Kleene closure and finite automata with output and Finite Automata with output. 

CO5 To understand the concepts of Non-Regular language: Pumping lemma, Introduction to Pushdown Automata, Introduction to Turing Machine. 

 

Unit 

No. 
Title of the Unit Content of Unit 

Contact 

Hrs. 

Mapped 

CO 

1 Relation 
Relation: Relations on sets, Types of relations in a set, Properties of relations, Composition of 
relations, Representation of relations, Closures of relations. Function: Types of functions, 

Composition of functions, Recursively defined function. 

7 CO1 

2 Algebraic Structures 

Algebraic Structures: Properties, Semi Group, Monoid Group, Abelian Group, Properties of Group, 
Sub-group, Cyclic Group, Cosets, Permutation Group, Homomorphism, Isomorphism and 

Automorphism of Groups.  

Propositional Logic: Preposition, Tautologies, Contradictions, Algebra of Proposition, Logical 
Implication, Logical Equivalence, Normal Forms, Predicates and Quantifiers.  

8 CO2 

3 Lattices 

Lattices: Ordered set, Posets , Hasse diagram, Hasse diagram of partially ordered set Consistent 

enumeration, Isomorphic ordered set, Well ordered set, Introduction to Lattices, Properties of lattices, 

Bounded lattices, Distributive lattices, and Complemented lattices. 
7 CO3 

4 Automata 

Automata: Introduction of the Language, Kleene closure, Arithmetic expressions, Regula 

expressions, Generalized transition graph, Conversion of regular expression to Finit Automata, Non 
deterministic finite automata, Deterministic finite automata, Conversion of NFA to DFA, 

Optimization of DFA. Finite Automata with output: Moore machine, Mealy machine, Conversions 

(Moore machine to Mealy machine and vice-versa). 

10 CO4 

5 
Non-Regular 

language 

Non-Regular language: Pumping lemma, Introduction to Pushdown Automata, Introduction to Turing 
Machine, Introduction to Chomsky Normal Form (CNF), Chomsky Hierarchy. 8 CO5 

Reference Books: 

1. Liptschutz, Seymour, “Discrete Mathematics”, TMH. 2. 

2. Trembley, J.P and R. Manohar, “Discrete Mathematical Structure with Application to Computer Science”, TMH 

3. Hopcroft J.E, Ullman J.D., “Introduction to Automata theory, Languages and Computation”, Narosa Publishing House. 

4. C.L.Liu, “Elements of Discrete Mathematics”, McGraw Hill. 

e-Learning Source: 

1. https://onlinecourses.nptel.ac.in/noc20_cs82/preview 

2. https://nptel.ac.in/courses/106106183 

 

Course Articulation Matrix: (Mapping of COs with POs and PSOs) 

PO- 

PSO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO4 PSO5 PSO6 PSO7 

CO 

CO1 3 1   1 1  1     3 1     

CO2 3 1 2   1 1      2 2     

CO3 2 2 1 1  2       3 1     

CO4 2 1 1   2 1      2 1     

CO5 2 1 1 1  1       3 1     

1-Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation 

Effective from Session: 2023-2024 

Course Code CA222 Title of the Course Discrete Mathematical Structure L T P C 

Year II Semester III 3 1 0 4 

Pre-Requisite None Co-requisite None     

 

 

 

Course Objectives 

 To study the concepts Relation and functions. 

 To learn Algebraic Structures and Propositional Logic and their application in computer science. 

 To learn Lattices: Ordered set, Posets and Introduction to Lattices, Properties of lattices. 

 To learn Introduction of the Language, Kleene closure and finite automata with output and Finite Automata without output. 

 To learn the concepts of Non-Regular language: Pumping lemma, Introduction to Pushdown Automata, Introduction to Turing 

Machine. 










