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COMMON POOL OF GENERIC ELECTIVES (GE) Semester-VII COURSES OFFERED  

BY DEPARTMENT OF MATHEMATICS 
Category-IV 

 
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 

 

Course title & 
Code 

Credits Credit distribution of the course Eligibility 
criteria 

Pre-requisite  
of the course 
(if any) Lecture Tutorial Practical/ 

Practice 

Applied 
Algebra 

4 3 1 0 Class XII pass 
with 

Mathematics 

Linear Algebra, 
Abstract 
Algebra 

 
Learning Objectives: The primary objective of this course is to: 
• Introduce the applications of linear algebra in the field of science and arts. 
• Develop the analytical and numerical skills to apply the algebraic concepts in real-life 

situations. 
• Understand the identification numbers and different check digit schemes that can be used 

to reduce the errors during their transmission.   
 
Learning Outcomes: This course will enable the students to: 
• Understand the system of linear equations, matrices, and transformations in the fields of 

economics, science, engineering, and computer science. 
• Apply the combinatorics and graph theory in scheduling and reliability theory. 
• Learn about identification numbers and using check digits to check for errors after the 

identification number has been transmitted. 
 

SYLLABUS OF GE-7(i)    
 
UNIT-I: Applications of Linear Algebra                                                   (15 hours) 
Applications of linear systems: Leontief input-output model in economics, Traffic flow, and 
diet problem; Applications to computer graphics, difference equations and Markov chains; 
Applications to linear models: Least-squares problems, and least-squares lines. 
 
UNIT-II: Latin Squares and Graph Models                (12 hours) 
Latin squares, Table for a finite group as a Latin square, Latin squares as in design of 
experiments; Mathematical models for matching jobs, Spelling checker, Network reliability, 
Street surveillance, Scheduling meetings, Interval graph modeling and Influence model, 
Pitcher pouring puzzle. 

GENERIC ELECTIVES (GE-7(i)): APPLIED ALGEBRA 
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UNIT-III:  Various Check Digit Schemes                                                                   (18 hours) 
Developing identification numbers, Types of identification numbers, Transmission errors, 
Check digits, Integer division, Modular arithmetic, US postal money orders, Airline ticket 
identification numbers, The Universal Product Code check digit scheme, ISBN check digit 
scheme, Creating Identification numbers, IBM scheme, Symmetry, Symmetry and Rigid 
motions, Verhoeff check digit scheme. 
 
Essential Readings 

1. David C. Lay, Steven R. Lay and Judi J. McDonald (2016). Linear Algebra and Its 
Applications (5th ed.). Pearson.  

2. Tucker, Alan (2012). Applied Combinatorics (6th ed.). John Wiley & Sons, Inc. 
3. Kirtland, Joseph (2001). Identification Numbers and Check Digit Schemes. 

Mathematical Association of America. 
 

Suggestive Readings 
• Andirilli, Stephen and Hecker, David (2016). Elementary Linear Algebra (5th ed.). 

Academic Press, Elsevier. 
• Lidl, Rudolf and Pilz, Günter (1998). Applied Abstract Algebra (2nd ed.). Springer. 

Indian Reprint 2014. 
• Strang, Gilbert (2016). Introduction to Linear Algebra (5th ed.). Wellesley-Cambridge.  
 

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 

Course title & 
Code 

Credits Credit distribution of the course Eligibility 
criteria 

Pre-requisite  
of the course 
(if any) Lecture Tutorial Practical/ 

Practice 

Elements of 
Metric Spaces 

4 3 1 0 Class XII pass 
with 

Mathematics 

Calculus, Real 
Analysis 

Learning Objectives: The objective of the course is to introduce: 
• The usual idea of distance into an abstract form on any set of objects, maintaining its 

inherent characteristics, and the resulting consequences. 
• The two important topological properties, namely connectedness, and compactness of 

metric spaces with their characterizations. 

Learning Outcomes: This course will enable the students to: 
• Learn various natural and abstract formulations of distance on the sets of usual or unusual 

entities.  
• Analyse how a theory advances from a particular frame to a general frame. 
• Appreciate the mathematical understanding of various geometrical concepts, viz. balls or 

connected sets etc. in an abstract setting. 

GENERIC ELECTIVES (GE-7(ii)): ELEMENTS OF METRIC SPACES 
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SYLLABUS OF GE-7(ii) 
UNIT-I: Topology of Metric Spaces                                       (18 hours) 
Inequalities, Definition and examples, Sequences and Cauchy sequences, Complete metric 
space; Open and closed balls, Neighborhood, Open set, Interior of a set, Limit point of a set, 
Closed set, Closure of a set; Subspaces. 
 
UNIT-II: Continuity and Uniform Continuity in Metric Spaces              (15 hours) 
Continuous mappings, Sequential criterion, and other characterizations of continuity; Uniform 
continuity; Homeomorphism, isometry, and equivalent metrics. 
     
UNIT-III: Connected and Compact Spaces                                                                     (12 hours) 
Connected subsets of ℝ, Connectedness and continuous mappings; Compactness and 
boundedness, Characterizations of compactness, Continuous functions on compact spaces. 
 
Essential Reading 
1. Shirali, Satish & Vasudeva, H. L. (2009). Metric Spaces. Springer. Indian Reprint 2019. 

 
Suggestive Reading 
• Kumaresan, S. (2014). Topology of Metric Spaces (2nd ed.). Narosa Publishing House.  

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 

Course title & 
Code 

Credits Credit distribution of the course Eligibility 
criteria 

Pre-requisite  
of the course 
(if any) Lecture Tutorial Practical/ 

Practice 

Introduction 
to Graph 
Theory 

4 3 1 0 Class XII pass 
with 

Mathematics 

NIL 

 
Learning Objectives: The primary objective of this course is to introduce: 
• Problem-solving techniques using various concepts of graph theory. 
• Various properties like planarity and chromaticity of graphs. 
• Several applications of these concepts in solving practical problems. 

 
Learning Outcomes: This course will enable the students to: 
• Good familiarity with all initial notions of graph theory and related results and  

seeing them used for some real-life problems. 
• Learning notion of trees and their enormous usefulness in various problems. 
• Learning various algorithms and their applicability. 
• Studying planar graphs, Euler theorem associated to such graphs and some  

useful applications like coloring of graphs. 

GENERIC ELECTIVES (GE-7(iii)): INTRODUCTION TO GRAPH THEORY 

EC (1273) - 17.01.2025
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SYLLABUS OF GE-7(iii) 
UNIT-I: Graphs, Types of Graphs and Basic Properties               (12 hours) 
Graphs and their representation, Pseudographs, Subgraphs, Degree sequence, Euler’s 
theorem, Isomorphism of graphs, Paths and circuits, Connected graphs, Euler trails and 
circuits, Hamiltonian paths and cycles, Adjacency matrix, Weighted graphs, Travelling 
salesman problem, Dijkstra’s algorithm. 
 
UNIT-II: Directed Graphs and Applications, Trees                (18 hours) 
The Chinese postman problem; Digraphs, Bellman-Ford algorithm, Tournaments, Directed 
network, Scheduling problem; Trees and their properties, Spanning trees, Kruskal’s 
algorithm, Prim’s algorithm, Acyclic digraphs and Bellman’s algorithm.  
     
UNIT-III: Planar Graphs, Graph Coloring and Network Flows              (15 hours) 
Planar graphs, Euler’s formula, Kuratowski theorem, Graph coloring, Applications of graph 
coloring, Circuit testing and facilities design, Flows and cuts, Max flow-min cut theorem, 
Matchings, Hall’s theorem. 
 
Essential Reading 
1. Goodaire, Edgar G., & Parmenter, Michael M. (2011). Discrete Mathematics with Graph 

Theory (3rd ed.). Pearson Education Pvt. Ltd. Indian Reprint. 

Suggestive Readings 
• Bondy, J. A. & Murty, U.S.R. (2008), Graph Theory with Applications. Springer. 
• Chartrand, Gary, & Zhang, P. (2012). A First Course in Graph Theory. Dover Publications. 
• Diestel, R. (1997). Graph Theory (Graduate Texts in Mathematics). Springer Verlag. 
• West, Douglas B. (2001). Introduction to graph theory (2nd ed.). Pearson India. 

 
 

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE 

Course title & 
Code 

Credits Credit distribution of the course Eligibility 
criteria 

Pre-requisite  
of the course 
(if any) Lecture Tutorial Practical/ 

Practice 

Topics in 
Multivariate 
Calculus 

4 3 1 0 Class XII pass 
with 

Mathematics 

Calculus 

 
Learning Objectives: The primary objective of this course is to introduce the: 
• Extension of the studies of single variable differential and integral calculus to functions of 

two or more independent variables.  
• Applications of multivariable calculus tools to physics, economics, and optimization. 

GENERIC ELECTIVES (GE-7(iv)): TOPICS IN MULTIVARIATE CALCULUS 

EC (1273) - 17.01.2025
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• Geometry and visualisation of curves and surfaces in two dimensions (plane) and three 
dimensions (space).  

• Techniques of integration to functions of two and three independent variables. 

Learning Outcomes: This course will enable the students to: 
• Learn the conceptual variations when advancing in calculus from one variable to 

multivariable discussion. 
• Understand the maximization and minimization of multivariable functions subject to the 

given constraints on variables. 
• Learn about inter-relationship amongst the line integral, double and triple integral 

formulations. 
• Familiarize with Green's, Stokes' and Gauss divergence theorems. 

 
SYLLABUS OF GE-7(iv)    

UNIT-I: Calculus of Functions of Several Variables                                             (18 hours)  
Basic Concepts, Limits and Continuity, Tangent Planes, Partial Derivatives, Total Differential, 
Differentiability, Chain Rules, Directional Derivatives and the Gradient, Extrema of Functions 
of Two Variables, Method of Lagrange multipliers with one constraint.  
 
UNIT-II: Double and Triple Integrals                                                                         (15 hours)                    
Double integration over rectangular and nonrectangular regions, Double integrals in polar co- 
ordinates, Triple integral over a parallelopiped and solid regions, Volume by triple integrals, 
Triple integration in cylindrical and spherical coordinates, Change of variables in double and 
triple integrals.  
 
UNIT-III: Green's, Stokes' and Gauss Divergence Theorem                                  (12 hours) 
Line integrals, Applications of line integrals: Mass and Work, Fundamental theorem for line 
integrals, Conservative vector fields, Green's theorem, Area as a line integral, Surface 
integrals, Stokes' theorem, Gauss divergence theorem.  
 
Essential Reading 

1. Strauss, Monty J., Bradley, Gerald L., & Smith, Karl J. (2007). Calculus (3rd ed.). Dorling 
Kindersley (India) Pvt. Ltd. (Pearson Education). Delhi. Indian Reprint 2011.  
 

Suggestive Reading 
• Marsden, J. E., Tromba, A., & Weinstein, A. (2004). Basic Multivariable Calculus. Springer 

(SIE). First Indian Reprint.  
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