
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 

Linear 
Programming 

4 3 1 0 Class XII pass 
with 

Mathematics 

NIL 

Learning Objectives: The primary objective of this course is to introduce: 
• The solution of linear programming problem using simplex method.
• The solution of transportation and assignment problems.
• Game theory which makes possible the analysis of the decision-making process of two

interdependent subjects.

Learning Outcomes: This course will enable the students to: 
• Learn about the simplex method used to find optimal solutions of linear optimization

problems subject to certain constraints.
• Write the dual of a linear programming problem.

DISCIPLINE SPECIFIC ELECTIVE COURSE-2(iii): LINEAR PROGRAMMING 
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• Solve the transportation and assignment problems.
• Learn about solution of rectangular games using graphical method and dominance.
• Formulate game to a pair of associated prima-dual linear programming problems.

SYLLABUS OF DSE-2(iii)

UNIT-I: Linear Programming Problem, Simplex Method, and Duality        (18 hours) 
Standard form of the LPP, graphical method of solution, basic feasible solutions, and 
convexity; Introduction to the simplex method: Optimality criterion and unboundedness, 
Simplex tableau and examples, Artificial variables; Introduction to duality, Formulation of the 
dual problem with examples. 

UNIT-II: Transportation and Assignment Problems   (15 hours) 
Definition of transportation problem, finding initial basic feasible solution using Northwest-
corner method, Least-cost method, and Vogel approximation method; Algorithm for solving 
transportation problem; Hungarian method of solving assignment problem. 

UNIT-III: Two-Person Zero-Sum Games                                                                (12 hours) 
Introduction to game theory, rectangular games, Mixed strategies, Dominance principle; 
Formulation of game to primal and dual linear programming problems. 

Essential Readings 
1. Thie, Paul R., & Keough, G. E. (2014). An Introduction to Linear Programming and

Game Theory. (3rd ed.). Wiley India Pvt. Ltd.
2. Taha, Hamdy A. (2017). Operations Research: An Introduction (10th ed.). Pearson.

Suggestive Readings 
• Hadley, G. (1997). Linear Programming. Narosa Publishing House. New Delhi.
• Hillier, F. S., & Lieberman, G. J. (2021). Introduction to Operations Research (11th ed.).

McGraw-Hill Education (India) Pvt. Ltd.
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