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SEMESTER – IV 
 Discrete Mathematics Code: PCC-CS401 

Contacts: 3L 
 

Name of the Course: Discrete Mathematics 
Course Code: PCC-CS401 Semester: IV 
Duration:6 months Maximum Marks:100 
Teaching Scheme Examination Scheme 
Theory:3 hrs./week Mid Semester exam: 15 
Tutorial:  Assignment and Quiz : 10 marks 

 Attendance : 5 marks 
Practical: NIL End Semester Exam :70 Marks 
Credit Points: 3 

 
Unit Content Hrs/Unit 

 
1 

Sets, Relation and Function: Operations and Laws of Sets, 
Cartesian Products, Binary Relation, Partial Ordering Relation, 
Equivalence Relation, Image of a Set, Sum and Product of 
Functions, Bijective functions, Inverse and Composite Function, 
Size of a Set, Finite and infinite Sets, Countable and uncountable 
Sets, Cantor's diagonal argument and The Power Set theorem, 
Schroeder-Bernstein theorem. 

 Principles of Mathematical Induction: The Well- Ordering 
Principle, Recursive definition, The Division algorithm: Prime 
Numbers, The Greatest 
Common Divisor: Euclidean Algorithm, The Fundamental 
Theorem of Arithmetic. 
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 2 
Basic counting techniques-inclusion and exclusion, pigeon-hole 
principle, permutation and combination  5 

 3 
Propositional Logic: Syntax, Semantics, Validity and 
Satisfiability, Basic Connectives and Truth Tables, 
Logical Equivalence: The Laws of Logic, Logical Implication, 
Rules of Inference, The use of Quantifiers. Proof Techniques: 
Some Terminology, Proof Methods and Strategies, Forward 
Proof, Proof by Contradiction, Proof by Contraposition, 
Proof of Necessity and Sufficiency. 

 8 

 4. Algebraic Structures and Morphism: Algebraic Structures with 
one Binary Operation, Semi Groups, Monoids, Groups, 
Congruence Relation and Quotient Structures, Free and Cyclic 
Monoids and Groups, Permutation Groups, Substructures, 
Normal Subgroups, Algebraic Structures with two Binary 
Operation, Rings, Integral Domain and Fields. Boolean Algebra 
and Boolean Ring, Identities of Boolean Algebra, Duality, 
Representation of Boolean Function, 
Disjunctive and Conjunctive Normal Form 

 7 

5 Graphs and Trees: Graphs and their properties, Degree, 
Connectivity, Path, Cycle, Sub Graph, Isomorphism, Eulerian 
and Hamiltonian Walks, Graph Colouring, Colouring maps and 
Planar Graphs, Colouring Vertices, Colouring Edges, List 
Colouring, Perfect Graph, definition properties and Example, 
rooted trees, trees and sorting, weighted trees and prefix codes, 
Bi- connected component 
and Articulation Points, Shortest distances. 

8 

 
Text book and Reference books: 

 1. Russell Merris, Combinatorics, Wiley-Interscience series in Discrete Mathematics and 
Optimisation 2. N. Chandrasekaran and M. Umaparvathi, Discrete Mathematics, PHI 3. Gary Haggard, John Schlipf and Sue Whitesides, Discrete Mathematics for Computer 
Science, CENGAGE Learning 4. S.B. Singh, Discrete Structures – Khanna Publishing House (AICTE Recommended 
Textbook – 2018) 5. S.B. Singh, Combinatorics and Graph Theory, Khanna Publishing House (AICTE 
Recommended Textbook – 2018) 
 6. Gary Chartrand and Ping Zhang – Introduction to Graph Theory, TMH 7. J.K. Sharma, Discrete Mathematics, Macmillan 8. Winfried Karl Grassmann and Jean-Paul Tremblay, Logic and Discrete Mathematics, 
PEARSON. 
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9. S. K. Chakraborty and B. K. Sarkar, Discrete Mathematics, OXFORD University Press. 10. Douglas B. West, Introduction to graph Theory, PHI 11. C. L. Liu, Elements of Discrete Mathematics, 2nd Ed., Tata McGraw-Hill, 2000. 12. R. C. Penner, Discrete Mathematics: Proof Techniques and Mathematical Structures, 
World Scientific, 1999. 13. R. L. Graham, D. E. Knuth, and O. Patashnik, Concrete Mathematics, 2nd Ed., 
Addison-Wesley, 1994. 14. N. Deo, Graph Theory, Prentice Hall of India, 1974. 15. S. Lipschutz and M. L. Lipson, Schaum's Outline of Theory and Problems of Discrete 

                        Mathematics, 2nd Ed., Tata McGraw-Hill, 1999. 16. J. P. Tremblay and R. P. Manohar, Discrete Mathematics with Applications to 
Computer Science, Tata McGraw-Hill, 1997. 17. Russell Merris, Combinatorics, Wiley-Interscience series in Discrete Mathematics and 
Optimisation 18. N. Chandrasekaran and M. Umaparvathi, Discrete Mathematics, PHI 19. Gary Haggard, John Schlipf and Sue Whitesides, Discrete Mathematics for Computer 
Science, CENGAGE Learning 20. Gary Chartrand and Ping Zhang – Introduction to Graph Theory, TMH  

   


