
Syllabus for Open Elective offered by Mathematics Department 

Course code: MAT301 Course:Combinatorial Theories 
L:3Hr. T: 1 Hrs., Per weekTotal Credits: 07 
 

The objective of this course is to expose student to understand the basic concepts of counting 
techniques to solve engineering problems. It also focuses on theory of divisibility, 
congruences and Number Theoretic Functions. 

Course Objective: 

On successful completion of the course, student shall be able to  
Course Outcomes: 

1. Understand and use counting techniques to solve engineering problems. 
2. Understand and use theory of divisibility and concepts of number theoretic functions. 
3. Understand basic properties of congruence and use to solve Quadratic Residues and 
congruence of second degree in one unknown. 

 
UNIT I: Basic Counting Techniques:   Addition and multiplication rule in combinatorics, 
Linear and Circular permutation, Combination, Inclusion and Exclusion Principal. 
UNIT II: Advanced Counting Techniques: Generating function, examples using ordinary 
power series and exponential generating functions, proof of various combinatorial identities 
using generating functions. 
UNIT III: Theory of Divisibility: Division algorithm, Euclidean algorithm, The Diophantine 
equation ax+by=c, Merscene numbers, Fermat numbers, Mobius function. 
UNIT IV: The Theory of Congruences: Basic properties of congruence, linear congruence 
and the Chinese remainder theorem, Fermat’s little theorem. 
UNIT V: Number Theoretic Functions: The sum and number of divisors, Mobius inversion 
formula, Euler’s Phi-function, sum of two squares, properties of Phi-function. 
UNIT VI: Quadratic Residues and congruence of second degree in one unknown: 
Elementary properties, Legendre symbol, Jacobi symbol, congruence of second degree with 
prime modulus, congruences of second degree with composite modulus. 
Text Book: 
1. Combinatorics including concept of graph theory, 5th edition, V.K.Balkrishanan, 

Schaum’s outline of theory and problems of combinatorics. 
2. Elementary Number Theory, sixth edition, David M Burton, TATA McGraw-Hill 

publishing company limited. 

Reference Books 
1. An Introduction to Theory of Numbers, Navien Zukerman, 5th edition John-Waley& Son 

publication. 
2. Applied combinatorics, Alan Tucker, 6th edition, John-Waley& Son publication. 

 


