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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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SYLLABUS OF DSE-4(v) 

UNIT-I: Ideals in the quotient rings and Euclidean rings                                   (15 hours)  
Ring homomorphism, First Fundamental theorem of ring homomorphism, Ideals in the 
quotient rings, Maximal ideals, Maximal ideals of rings of all real valued continuous functions 
on closed unit interval, Field of quotients of an integral domain, Euclidean rings, Units in 
Euclidean rings, Principal ideal rings, Unique factorization theorem, Prime elements and the 
ideal generated by them. 

UNIT-II: Polynomial Rings and Field Extensions  (15 hours) 
Ring of Gaussian integers, Polynomial rings in one variable, Division algorithm, Irreducible 
polynomials and the ideal generated by them, Polynomial rings over the rational field, Gauss’ 
lemma, Eisenstein criterion, Polynomial rings in n variables. 
Extension of Fields: The Fundamental Theorem of Field Theory, Splitting Fields, Zeros of an 
irreducible polynomial.  

UNIT-III: Algebraic Extensions    (15 hours) 
Characterization of field extensions, Finite extensions, Properties of algebraic extensions; 
Classification of Finite Fields, Structure of Finite Fields, Subfields of a Finite Field;   
Geometric Constructions: Constructible Numbers, Angle-Trisectors and Circle-Squares.  

Essential Readings 
1. Gallian, Joseph. A. (2017). Contemporary Abstract Algebra (9th ed.). Cengage Learning

India Private Limited, Delhi. Indian Reprint (2021).
2. Herstein. I. N. (1975). Topics in Algebra (2nd ed.). Wiley India. Reprint 2022.

Suggestive Readings 
• Dummit, David S., and Foote, Richard M. (2011). Abstract Algebra (3rd ed.), Wiley.
• Garling, D. J. H. (2021). Galois Theory and Its Algebraic Background (2nd ed.). Cambridge

University Press.
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