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Essential Reading 
1. Devore, Jay L., Berk, Kenneth N. & Carlton Matthew A. (2021). Modern Mathematical

Statistics with Applications. Third edition, Springer.

Suggestive Readings 
• Devore, Jay L. (2016). Probability and Statistics for Engineering and the Sciences. Ninth

edition, Cengage Learning India Private Limited, Delhi. Fourth impression 2022.
• Hogg, Robert V., McKean, Joseph W., & Craig, Allen T. (2019). Introduction to

Mathematical Statistics. Eighth edition, Pearson. Indian Reprint 2020.
• Mood, A.M., Graybill, F.A., & Boes, D.C. (1974). Introduction the Theory of Statistics (3rd

ed.). Tata McGraw Hill Pub. Co. Ltd. Reprinted 2017.
• Wackerly, Dennis D., Mendenhall III, William & Scheaffer, Richard L. (2008). Mathematical

Statistics with Applications. 7th edition, Cengage Learning.
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Learning Objectives: The primary objective of this course is to introduce: 
• Nonlinear optimization problems
• Transshipment and dynamic programming problems
• Integer Programming, fractional programming problems
• Convex and generalized convex functions and their properties

Learning Outcomes: This course will enable the students to: 
• Nonlinear programming problems and their applications
• Method to solve fractional programming problems with linear constraints
• Methods to solve dynamic programming problems using recursive computations

SYLLABUS OF DSE-4(iv)   

UNIT-I: Transshipment and Dynamic Programming Problems                         (15 hours) 
Transshipment problem, Shortest-route problem; Dynamic programming, Recursive forward 
and backward computation, Knapsack/fly-away/cargo-loading problems solution through 
dynamic programming. 
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UNIT-II: Integer Programming Problems                                                             (15 hours) 
Integer programming problem, Gomory’s cutting plane method for integer problems, Mixed 
integer problems, Branch and bound method. 

UNIT-III: Nonlinear Programming Problems                                                       (15 hours) 
Convex functions, Convex programming problems; Generalized convex functions; Linear 
fractional programming problem, Charnes and Cooper transformation, Simplex algorithm to 
solve linear fractional programming problem. 

Essential Readings 
1. Chandra, Suresh, Jayadeva and Mehra, Aparna (2009). Numerical Optimization with

Applications. Narosa Publishing House Pvt. Ltd. Delhi. Second Reprint 2016.
2. Taha, Hamdy A. (2017). Operations Research: An Introduction (10th ed.). Pearson.

Suggestive Reading 
• Swarup, K., Gupta, P.K., and Mohan, M. (1984). Operations Research. Sultan Chand.
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Learning Objectives: The primary objective of this course is to: 
• Understand the basic algebraic structures rings, Euclidean rings, polynomial rings and

fields.
• Understand the form of ideals, maximal ideals in the quotient rings and their order

preserving correspondence with the parent ring.
• Learn the concept of splitting fields of a polynomial over a field and its existence

and uniqueness.
• Gain the knowledge of some geometric constructions using field extensions.

Learning Outcomes: This course will enable the students to: 
• Have familiar with the algebraic structure rings, its maximal ideals, and quotient rings.
• Understand the polynomial rings in one variable over a field with the help of the concept

of Euclidean rings.
• Learn the field extensions and the existence, uniqueness of splitting fields of any

polynomial over a field.
• Gain the knowledge of structure of finite fields, constructability of numbers using

straightedge and compass.
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