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Annexure A 

 

Department of Mathematics 

Programme Specific Outcomes (PSOs) 

 

PSO1 

Knowledge of Core 

Mathematical 

Disciplines 

Graduates will develop a strong foundation in core mathematical 

areas such as algebra, calculus, real and complex analysis, 

differential equations, and linear algebra, enabling them to analyze 

and solve diverse mathematical problems. 

PSO2 
Logical Reasoning and 

Abstract Thinking 

Graduates will cultivate rigorous logical reasoning and abstraction 

skills, allowing them to construct mathematical proofs, develop 

theoretical frameworks, and approach problems systematically with 

mathematical precision. 

PSO3 
Computational and 

Analytical Proficiency 

Graduates will acquire computational skills and the ability to use 

mathematical software and algorithms to solve numerical problems, 

analyze data, and model real-world situations mathematically. 

PSO4 

Application of 

Mathematical 

Techniques  

Graduates will be equipped to apply mathematical theories and 

problem-solving techniques in various fields expanding their career 

prospects beyond traditional mathematics. 
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Annexure B 

Summary of the changes incorporated in CLOs/PSOs/syllabus (revised, if any) 

 

Semester CLOs/PSO’s/ 

Course 

Existing Changes 

Suggested 

Reason 

I UG-MAT-101: 

BASIC 

ALGEBRA 

CLO1:Apply 

various concepts 

of logic to produce 

clear and valid 

arguments 

CLO1: Apply 

fundamental 

concepts of logic 

like symbolic 

representation, 

truth tables, and 

rules of inference, 

to construct and 

evaluate valid 

arguments and 

proofs. 

The CLO was a 

little vague it 

required clarity on 

the concepts 

I 

UG-MAT-SEC1: 

DIFFERENTIAL 

EQUATIONS I 

CLO1: Understand 

the genesis of 

ordinary 

differential 

equations. 

CLO1: Understand 

the fundamental 

concepts of 

ordinary 

differential 

equations, their 

origin, and 

geometrical 

interpretation 

The word genesis 

used was 

misleading 

I UG-MAT-

MDC1: 

STATISTICS I 

CLO1: Understand 

the importance of 

statistics  

 

CLO1: Understand 

the relevance of 

statistics 

Change of word 

from importance 

to relevance 

III UG-MAT-203: 

Combinatorics 

Rules of sum and 

product, 

Permutation – 

Basic Counting 

Principles, the 

principle of 

Changed to 

encompass other 

counting 
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Combination, 

Distributions of 

distinct/ identical 

objects, Pigeon 

hole Principle  

 

Generating 

functions for 

combinations, 

Enumerators for 

permutations, 

distribution of 

distinct objects 

into identical cells, 

Partitions of 

integers, and 

relations. 

Exponential 

generating 

function 

 

The principle of 

inclusion and 

exclusion   

The general 

formula, 

derangements, 

Permutations with 

restrictions on 

relative positions, 

the rook 

polynomials, 

permutations with 

forbidden 

positions.  

 

inclusion and 

exclusion, 

Pigeonhole 

Principle, 

Permutation and 

Combination, 

Binomial theorem, 

Multinomial 

theorem,  

Generating 

functions for 

combinations, 

Enumerators for 

permutations, 

distribution of 

distinct objects 

into identical cells. 

Exponential 

generating 

function 

 

Generating 

Permutations and 

Combinations  

Combinations with 

Repetition, 

Derangements,. 

Permutations with 

Forbidden 

Positions, 

Consecutive and 

principles like 

inclusion 

exclusion, and 

binomial and 

multinomial 

theorem 

Deleted the topic 

Partition of 

Integers and 

relations as it was 

not relevant to 

include more 

topics 

Changed the 

chapter name and 

included the 

principle of 

Inclusion 

exclusion in the 

module1 

Included new topic 

Consecutive and 

non-consecutive 

permutations 
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non-consecutive 

permutations 

 

 

Revised Syllabus 

(To be implemented w.e.f. Acad. Year 2025 - 2026 ) 

Course Title: COMBINATORICS 

Course Code: UG-MAT-203 

Marks: 100 

Credits: 4 

Duration: 60 hours 

Course Objectives:  To develop a strong understanding of combinatorial principles, generating functions, 

recurrence relations, and the principle of inclusion and exclusion, enabling students to apply these concepts 

to solve a wide range of counting and combinatorial problems 

Course Learning Outcome: - Upon completion of the course, the students will be able to   

CLO1: Apply fundamental counting principles to solve combinatorial problems. 

CLO2: Utilize generating functions to model and solve problems 

CLO3: Solve linear recurrence relations with constant coefficients using the characteristic equation 

method and generating function techniques. 

CLO4: Analyze and generate permutations and combinations with constraints  

 

Module I: - Counting principles                                                  (15 Hours) 

Basic Counting Principles, the principle of inclusion and exclusion, Pigeonhole Principle, Permutation 

and Combination, Binomial theorem, Multinomial theorem,  

 

Module II: - Generating Functions                         (15 Hours) 

Generating functions for combinations, Enumerators for permutations, distribution of distinct objects into 

identical cells. Exponential generating function 

 

Module III: - Recurrence Relations                   (15 Hours) 
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Linear recurrence relations with constant coefficients, Characteristic equation method, Solutions by 

generating function technique  

 

Module IV: - Generating Permutations and Combinations                 (15 Hours) 

Combinations with Repetition, Derangements,. Permutations with Forbidden Positions, Consecutive and 

non-consecutive permutations 

 

REFERENCES: 

 

Mandatory References: 

1. Brualdi, R. A. (2004). Introductory Combinatorics. Pearson Education India. 

 

Supplementary References: 

 

1. Tucker, A. (2012). Applied combinatorics. J. Wiley & Sons, Cop. 

2. Graham, R. L., Knuth, D. E., & Patashnik, O. (1994). Concrete Mathematics. Addison-Wesley 

Professional. 

3. Door Chuan-Chong Chen, & Koh, K. M. (2012). Principles and techniques in combinatorics. 

World Scientific. 

4. Berge. (1971). Principles of Combinatorics. Academic Press. 

5. Stanley, R. P. (1997). Enumerative combinatorics. Cambridge University Press. 
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Course Name  UG-MAT-101: BASIC ALGEBRA 

CLO1: Apply fundamental concepts of logic like symbolic representation, truth tables, and rules of 

inference, to construct and evaluate valid arguments and proofs. 

CLO2: Define and interpret the various concepts of sets, and relations. 

CLO3: Apply the concept of Boolean Algebra to the study of logic gates. 

CLO4: Compute and use determinants and matrices   

CLO5: Solve systems of linear equations using Gaussian Elimination 

 

 

 

 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

 

 

Course Name UG-MAT-SEC1: DIFFERENTIAL EQUATIONS I 

CLO1: 
Understand the fundamental concepts of ordinary differential equations, their origin, and 

geometrical interpretation 

CLO2: 
Learn various techniques for getting exact solutions of solvable first-order differential 

equations and linear differential equations of higher order. 

CLO3: 
Grasp the concept of a general solution of a linear differential equation of an arbitrary order 

and also learn a few methods to obtain the general solution of such equations. 

CLO4: 
Formulate mathematical models in the form of ordinary differential equations to obtain 

possible solutions to the day-to-day problems arising in different disciplines. 

 

 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 2 3 2 2 3 2 2 1 

CLO2 3 2 3 3 3 1 - - 

CLO3 2 2 1 3 2 3 1 - 

CLO4 3 1 3 3 3 2 - - 

CLO5 3 1 3 3 3 2 1 - 
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Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation 

 

 

 

Course Name  UG-MAT-MDC1: STATISTICS I 

CLO1: Understand the relevance of statistics 

CLO2: Calculate and interpret the measures of central tendency and dispersion. 

CLO3: Solve and Interpret correlation and regression problems 

CLO4: Use Excel to find measures of central tendency and dispersion and coefficient of 

correlation  

 

 

 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

 

 

 

 

 

 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 - - 1 2 2 1 - 

CLO2 3 1 3 3 2 2 1 - 

CLO3 3 1 3 2 3 2 2 - 

CLO4 1 2 1 3 2 3 1 - 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1     2 3 3 - 

CLO2     2 2 3 - 

CLO3     2 2 3 - 

CLO4     2 2 3 - 
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Course Name  UG-MAT-103: BASIC REAL ANALYSIS 

CLO1: Construct real numbers 

CLO2: Use properties of real numbers to perform analysis 

CLO3: Draw and recognize graphs of some important functions  

CLO4: Recognize bounded, convergent, divergent, Cauchy and monotonic sequences 

and calculate the limit superior, limit inferior, and the limit of a bounded 

sequence. 

CLO5: Apply the ratio, root, alternating series and limit comparison tests for convergence and 

absolute convergence of an infinite series of real numbers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation 

 

 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 2 2 - 3 1 1 - 

CLO2 3 3 - - 3 1 2 - 

CLO3 2 2 2 2 3 2 1 - 

CLO4 3 3 2 - 3 1 2 - 

CLO5 3 3 1 1 3 1 1 - 


