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Course Objectives

CO1: Provide a basic understanding of fundamental mathematical concepts such as sets, functions,
matrix algebra, and discrete mathematics.

CO2: This course enables the students to use mathematical models and techniques to analyze and
understand problems in computer science.

CO3: This course demonstrates how the mathematical principles give succinct abstraction of
computer science problems and help them to efficiently analyze.

Module - I:  Set, Relation and Function

Set, Set Operations, Properties of Set operations, Subset, Venn Diagrams, Cartesian Products.
Relations on a Set, Properties of Relations, Representing Relations using matrices and digraphs, Types
of Relations, Equivalence Relation, Equivalence relation and partition on set, Closures of Relations,
Warshall’s algorithm. Functions, properties of functions (domain, range), composition of functions,
surjective (onto), injective (one-to-one) and bijective functions, inverse of functions. Some useful
functions for Computer Science: Exponential and Logarithmic functions, Polynomial functions,
Ceiling and Floor functions.

Module - 1l:  Counting and Recurrence Relation

Basics of counting, Pigeonhole principle, permutation, combination, Binomial coefficients, Binomial
theorem. Recurrence relations, modelling recurrence relations with examples, like Fibonacci numbers,
the tower of Hanoi problem. Solving linear recurrence relation with constant coefficients using
characteristic equation roots method.

Module - 111:  Elementary Graph Theory

Basic terminologies of graphs, connected and disconnected graphs, subgraph, paths and cycles,
complete graphs, digraphs, weighted graphs, Euler and Hamiltonian graphs.

Trees, properties of trees, concept of spanning tree. Planar graphs. Definitions and basic results on the
topics mentioned.

Module - IV:  Matrix Algebra

Types of matrices, algebra of matrices—addition, subtraction, and multiplication of matrices,
determinant of a matrix, symmetric and skew-symmetric matrices, orthogonal matrix, rank of a
matrix, inverse of a matrix, applications of matrices to solve system of linear equations, Eigen values
and Eigen vectors, Caley-Hamilton theorem.
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