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S4-MATHIT
Part A Introduction
Program: Honours/Research | Class: B.Sc. IV Year Year: 2024 | Session: 2024-2025
Degree
Subject: Mathematics
1 | Course Code S4-MATHIT *
2 | Course Title Advanced Abstract Algebra (Theory)
3 | Course Type Cooe. Couwnse. -1
4 | Pre-requisite (if any) | To study this course, a student must have had the subject
Mathematics at Degree level.
5 | Course Learning The course will enable the students to:
Outcomes (CLO) 1. Understand the basic concepts of group operations and
their applications.

2. Apply the Sylow's theorem to characterize certain finite
groups. ‘

3. Know the fundamental concepts in ring theory such as
polynomial rings, Euclidean domain and unique
factorization domain.

4. Learn the fundamental properties of finite field extensions
and classification of finite fields.

5. Analyzing the characterize perfect fields using separable
extensions.

6. Construct examples of automorphism group of a field and
Galois extensions.

6 | Credit Value 6 Credits
7 | Total Marks Max. Marks: 30 + 70 | Min. Passing Marks: 35
Part B - Content of the Course
Total No. of Lectures (in hours per week): 3 hours per week
Total Lectures: 90 hours
Unit Topics No. of
Lectures
Groups:
1.1 Class equation of a finite group
1.2 Simple groups
1.3 Cauchy’s and Sylow's theorems for finite groups
I : 18
1.4 Maximal normal groups
1.5 Jordan-Holder theorem
1.6 Solvable groups
1.7 Nilpotent groups
Rings:
2.1 Euclidean rings and their properties
2.2 Wilson and Fermat’s theorems
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2.3 Polynomial rings over commutative ring and their basic properties
2.4 Division algorithm

2.5 Polynomial rings over rational field

II | 2.6 Gauss lemma and Eisenstein’s criterion 18
2.7 Euclidean domain

2.8 Principal ideal domain

2.9 Unique factorization domain

Extension Field:

3.1 Extension of a field

1 3.2 Perfect field 13
3.3 Classification of finite fields

3.4 Algebraic extension

3.5 Algebraically closed field

Normal and Separable Extension: d
4.1 Splitting fields

4.2 Normal extensions

IV | 4.3 Multiple roots 18
4.4 Finite fields

4.5 Separable extensions

4.6 Automorphism of extensions

Galois Theory:

5.1 Galois extension

5.2 Fundamental theorem of Galois theory

V | 5.3 Fundamental theorem of Algebra 18
5.4 Roots of unity :

5.5 Cyeclic extensions

5.6 Polynomials solvable by radicals

Keywords/Tags:

Cauchy’s and Sylow's theorems, Jordan-Holder theorem, Solvable groups, Nilpotent groups,
Euclidean rings, Polynomial rings, Euclidean domain, Principal ideal domain, Unique
factorization domain, Extension Field, Perfect field, Normal and Separable Extension, Galois
Theory.

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:
1. P. B. Bhattacharya, S. K. Jain & S. R. Nagpaul: Basic Abstract Algebra, 2™ edition,
Cambridge University Press, 2003.
2. L N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.
3. Aumey Rl Uy srpraH &t g |
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Reference Books:
1. LS. Luther and I. B. S. Passi: Algebra. Vol. I and II, Narosa Publishing House, 1997.
2. Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company.
New Delhi, 1967.
3. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt
Ltd; Delhi, Eighth edition, 2006.
Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=25
Suggested Equivalent online courses:
https://ugemoocs.inflibnet.ac.in/index.php/courses/view ug/335

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods: ‘
Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 Marks
University Exam (UE): 70 Marks

Internal Assessment:
Continuous Comprehensive Evaluation (CCE) Total Marks: 30

External Assessment:

University Exam (UE) Total Marks: 70
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1. P. B. Bhattacharya, S. K. Jain & S. R. Nagpaul: Basic Abstract Algebra, 2™ edition,
Cambridge University Press, 2003.
2. L. N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.
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1. LS. Luther and L. B. S. Passi: Algebra. Vol. I and II, Narosa Publishing House, 1997.
2. Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company.
New Delhi, 1967.
3. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt
Ltd; Delhi, Eighth edition, 2006.
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