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Title of the Course  : Mathematical Foundations of Computer 

                              Science Category         :    BS 

                              Couse Code            :    24FMAT11T 

                                Branch                        :    MCA 

                                Semester            :     I Semester 
 

  
 Lecture Hours Tutorial Hours Practice Hours Credits 

3 0 0 3 

 
  
  

The aim is to cover the basics of mathematical logic and to work with sets, relations, and functions. It 

also involves studying how combinatorial methods are applied in fields like cryptography, coding theory, 

and algorithm design, as well as understanding generating functions, recurrence relations, and 

fundamental concepts of graphs and trees and their practical uses 

 

UNIT I Mathematical Logic                                                                                                       10 Hrs 

Propositional Calculus: Statements and Notations, Connectives, Well-formed formulas, Truth tables, 

Tautologies, Equivalence of formulas, Duality Law, Tautological implications, Normal forms, Theory 

of Inference for Statement calculus. 

Predicate Calculus: Predicates, Predicative logic, Statement functions, Variables and Quantifiers, Free 

and Bound variables, Inference theory for Predicate calculus. 

 

UNIT II Set Theory                                                                                                                  8 Hrs 

Sets: Operations on Sets, Principle of Inclusion-Exclusion. Relations-Properties, Operations, Partition 

and Covering, Transitive closure, Equivalence, Compatibility and Partial ordering, Hasse diagrams. 

Functions- Bijective, Composition, Inverse functions, Lattice and its Properties. 

 

UNIT III Elementary Combinatorics                                                                                   8 Hrs 

Basics of Counting, Combinations and Permutations, Enumerating Combinations & Permutations with 

repetitions, Enumerating Permutations with constrained repetitions, Binomial coefficients, Binomial 

and Multinomial theorems. 

 

 

 

 

COURSE OBJECTIVES:     



ANNAMACHARYA UNIVERSITY, RAJAMPET 
(ESTD UNDER AP PRIVATE UNIVERSITIES (ESTABLISHMENT AND REGULATION) ACT, 2016 

RAJAMPET, Annamayya District, AP, INDIA 

 

 

 

UNIT IV Recurrence Relations                                                                                            8 Hrs 

Generating functions of sequences, calculating coefficients of generating functions, Recurrence 

relations - Solving recurrence relations by substitution and generating functions, Method of 

characteristic roots for the Solutions of non-homogeneous recurrence relations. 

 

UNIT V Graph Theory                                                                                                        10 Hrs 

Definitions, Finite and infinite graphs, Incidence and Degree, Isolated and Pendant vertices, Graph 

representations- Adjacency and Incidence matrices, Isomorphism, subgraphs, Walk, Path and Circuit, 

Connected and Disconnected graphs, Components, Multi graphs, Bipartite and Planar Graphs, Euler’s 

formula, Euler graphs, Hamiltonian paths and circuits, Chromatic number, Trees, Spanning trees: DFS, 

BFS, Minimal Spanning trees: Prim’s and Kruskal’s algorithms. 

 
 

  TEXT BOOKS: 

1. J.P. Tremblay and R. Manohar. Discrete Mathematical Structures with Applications to Computer Science,         

Tata     Mc Graw Hill Education, 1st Edition, 2002. 

    2. D. S. Chandra Sekharaiah. Mathematical Foundations of Computer Science, Prism Books, 3rd Edition,  2010. 
  

   REFERENCE BOOKS: 

1. J.L. Mott, A. Kandel and T. P. Baker. Discrete Mathematics for Computer Scientists and Mathematicians, 

PHI, 2nd Edition, 2008. 

2. C.L. Liu and D.P. Mohapatra, Elements of Discrete Mathematics – A computer-oriented approach, Mc 

Graw Hill India, 3rd Edition, 2011. 
 
              COURSE OUTCOMES: 

            The Student will be able to  

  

1. Understand the fundamental concepts of propositional and predicate calculus to construct valid 

arguments and engage with logical reasoning effectively. 

2. Utilize operations and principles related to sets, including the Principle of Inclusion-Exclusion, to 

address real-world problems involving set theory 

3. Analyze the application of combinatorial mathematics across various fields, such as computer 

science, cryptography, and optimization, by exploring its principles and techniques for addressing 

complex challenges 

4. Solve different types of recurrence relations in computational contexts by applying appropriate 

methods to model and address various problems effectively. 

5. Apply graph theory concepts in network analysis. 
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24FMAT11T.1 2 2 1 - - - - 1 

24FMAT11T.2 3 2 1 - - - - 1 

24FMAT11T.3 3 3 2 - - - - 1 

24FMAT11T.4 3 2 1 - - - - 1 

24FMAT11T.5 3 2 1 - - - - 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
























































































































































































































































































































































