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Part A Introduction
Program Class Year Semester Session
UG B.Sc/B.A. Il Year 111 2026-2027

Subject: Mathematics

1 | Course Code

2 | Course Title Abstract Algebra

3 | Course Core - (Major C-4)

4 | Course Type Type - 1

5 | Pre-requisite To study this course, a student must have had the subject
(if any) Mathematics (Major or Minor) in first year.

6 | Learning The course will enable the students to:

Outcomes (LO) 1. Recognize the algebraic structures as a group, and
classify them as abelian, cyclic and permutation groups,
etc.

2. Link the fundamental concepts of groups and
symmetrical figures.
3. Analyze the subgroups of cyclic groups.
4. Explain the significance of the notion of cosets, normal
subgroups, and quotient groups.
5. The fundamental concept of rings, fields, subrings,
integral domains and the corresponding morphisms.
7 | Credit Value Core (Major) (06) [6(@)+0(P)
Part B - Content of the Course
Total Numbers of Lectures: L - 90 hours
(Note: 15 hours of teaching for each credit)
Module Topics No. of

Lectures

Bhartiya Gyan Parampra:

1.1 Historical Background of Abstract Algebra

1.2 Divisibility tests for any divisor by following Vedic Sutra
1.2.1 Nikhilam Navatascaramam Dasatah
1.2.2 Paravartya Yojayet

I 1.3 Factorization of second-degree homogeneous polynomials in two and 03

three variables by following Vedic Sutra

1.3.1 Urdhva-Tiryagbhyam
1.3.2 Adyamadyena Antyamantyena

1.4 The ancient Bhartiya 'Kuttaka Method' (Propounded by Aryabhata and
Bhaskaracharya) for solving 'Diophantine Equations'
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2.1 Groups, Subgroups and their basic properties

2.2 Cyclic groups

2.3 Coset decomposition

2.4 Lagrange's and Fermat's theorem

2.5 Normal subgroups

2.6 Quotient groups

3.1 Homomorphism and Isomorphism of groups

3.2 Fundamental theorem of homomorphism

3.3 Transformation and permutation group S, (n <5)
111 3.4 Cayley's theorem 18
3.5 Group automorphism

3.6 Inner automorphism

3.7 Group of automorphisms

4.1 Conjugacy relation and centralizer

4.2 Normaliser

4.3 Counting principle and the class equation of a finite group

4.4 Cauchy’s theorem for finite abelian groups and non abelian groups
5.1 Definition and basic properties of rings

5.2 Ring homomorphism

5.3 Subring

V' |54 1deals I8
5.5 Quotient ring
5.6 Polynomial ring

18

v 15

6.1 Integral domain
6.2 Euclidean Domain
VI 6.3 Unique Factorization Domain 18
6.4 Field

6.5 Quotient Field

Suggested Activities:
1. Discuss how Groups, Subgroups, Homomorphism of groups, Ring, Ideals, Fuclidean Domain,
Unique Factorization Domain and Field are connected with the work of Bhartiya Ganitagya.
2. Analyse how Groups, Subgroups, Homomorphism of groups, Ring, Ideals, Euclidean Domain,
Unique Factorization Domain and Field can be applied to solve real world problems.
3. Teacher can allot other activities also.

Keywords/Tags:
Groups, Subgroups, Homomorphism and Isomorphism of groups, Ring, Ideals, Field.

Part C - Learning Resources
Text Books, Reference Books, Other Resources
Suggested Readings:

Text Books:
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Reference Books:

. N. Jacobson: Basic Algebra. Vol. I and II, W. Il Freeman, 1980.
. A. K. Vasishtha and A. R. Vasishtha: Modern Algebra, Krishna Publication; 68th

Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in
https://www.eshiksha.mp.gov.in/mpdhe

https://onos.gov.in

https://eg4.nic.in/mpelibrary

https://swayam.gov.in

Suggested Equivalent online courses:
https://nptel.ac.in/courses/111105112
https://ugcmoocs.inflibnet.ac.in/index.php/courses/view ug/32

Bharati Krisna Tirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas Publisher,
Delhi, 1994.

Dr. Satya Dev Sharma: Aryabhatiyam, Chaukhambha Surbharati prakashan, Varanasi,
2013.
I. N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.

Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company. New
Delhi, 1967.

Udayan S. Patankar & sunil S. Patankar: Elements of Vedic Mathematics, TTU Press,
2018.

Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt Ltd;
Eighth edition, 2006.

I. S. Luther and 1. B. S. Passi: Algebra. Vol. I and [1, Narosa Publishing House, 1997.

edition, 2015.

Marks

[ Internal Assessment (IE): External Evaluation (EE):
Continuous Comprehensive Evaluation (CCE): 30 | Term-end Examination (EE): 70 Marks

Shall be based on allotted assignment & class-tests.
The distribution of marks shall be as follows:

Time: 3 hours

(A) First Test (Written-test) 10 Marks Section (A): 05 MCQ or | 05 x 02 = 10 Marks
itten- ery short question
(B) ?:;;md Test (Written 10 Marks very questi
(C) Third Test (Written-test) 10 Marks Section (B): FIVE short | 05 x 04 = 20 Marks
questions with internal
5 choice (200 Words
(D) Fourth Test 10 Marks Each)
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Section (C): FIVE long

05 x 08 = 40 Marks

(Written-
test/Quiz/Seminar/ questions with internal
Assignment/etc...) choice (500 Words
Each)
Total (Best Three Tests): 30 Marks Total (A+B+C): 70 Marks
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Ted :
1. Bharati Krisna Tirthaji Maharaja, “Vedic Mathematics”, Motilal Banarasidas Publisher,
Delhi, 1994.
2. Dr. Satya Dev Sharma: Aryabhatiyam, Chaukhambha Surbharati prakashan, Varanasi,
2013.
3. L. N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.

4, Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company.
New Delhi, 1967.
5. Teg yew fRet WY ST B g |
W‘ﬂgﬁ%
. Udayan S. Patankar & sunil S. Patankar: Elements of Vedic Mathematics, TTU Press,
2018.
2. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt
Ltd; Eighth edition, 2006.
3. N. Jacobson: Basic Algebra. Vol. I and 11, W. Il Freeman, 1980.
4. 1.S. Luther and I. B. S. Passi: Algebra. Vol. I and II, Narosa Publishing House, 1997.
5. A. K. Vasishtha and A. R. Vasishtha: Modern Algebra, Krishna Publication; 68th
edition, 2015.
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