=

S2-MATHIT

Part A Introduction

Program: Diploma Course | Class: B.A./B.Sc. Il Year | Year: 2022 | Session: 2022-2023

Subject: Mathematics

1 | Course Code S2-MATHIT

2 | Course Title Abstract Algebra and Linear Algebra

3 | Course Type Major - 1

4 | Pre-requisite To study this course, a student must have had the subject
(if any) Mathematics in Certificate Course or equivalent.

5 | Course Learning The course will enable the students to:
Outcomes (CLO) 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.

6. Analyse whether a finite set of vectors in a vector space is
linearly independent. Explain the concepts of basis and
dimension of a vector space.

7. Understand the linear transformations, rank and nullity,
matrix of a linear transformation, algebra of
transformations and change of basis.

8. Compute the characteristic polynomial, eigenvalues,
eigenvectors, and eigenspaces, as well as the geometric and
the algebraic multiplicities of an eigenvalue and apply the
basic diagonalization result.

6 | Credit Value Theory: 6
7 | Total Marks Max. Marks: 30+ 70 | Min. Passing Marks: 10 + 23

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

1.1 Historical background:
1.1.1 A brief historical background of the Algebra in the context of
India and Indian heritage and culture

I 1.1.2 A brief biography of Brahmagupta 18

1.2 Groups, Subgroups and their basic properties
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1.3 Cyclic groups

1.4 Coset decomposition

1.5 Lagrange's and Fermat's theorem
1.6 Normal subgroups

1.7 Quotient groups

2.1 Homomorphism and Isomorphism of groups

2.2 Fundamental theorem of homomorphism

2.3 Transformation and permutation group Sy (n <5)
I 2.4 Cayley's theorem 18
2.5 Group automorphism
2.6 Inner automorphism

2.7 Group of automorphisms

3.1 Definition and basic properties of rings
3.2 Ring homomorphism

3.3 Subring

3.4 Ideals [
I | 3.5 Quotient ring
3.6 Polynomial ring
3.7 Integral domain
3.8 Field

4.1 Definition and examples of Vector space

4.2 Subspaces

4.3 Sum and direct sum of subspaces

4.4 Linear span, Linear dependence, linear independence and their basic
properties

IV | 4.5 Basis . 18

4.6 Finite dimensional vector space and dimension
4.6.1 Existence theorem
4.6.2 Extension theorem
4.6.3 Invariance of the number of elements

4.7 Dimension of sum of subspaces

4.8 Quotient space and its dimension

5.1 Linear transformation and its representation as a matrix

5.2 Algebra of linear transformation

5.3 Rank-Nullity theorem

5.4 Change of basis, dual space, bi-dual space and natural isomorphism
V | 5.5 Adjoint of a linear transformation 18
5.6 Eigenvalues and Eigenvectors of a linear transformation
5.7 Diagonalization

Keywords/Tags:
Brahmagupta, Groups, Subgroups, Homomorphism and Isomorphism of groups, Ring, Ideals,
Field, Vector space, Basis and dimension, Linear transformation, Diagonalisation.
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:
1. 1. N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.
2. K. B. Datta: Matrix and Linear Algebra, Prentice hall of India Pvt. Ltd. New Delhi.
2000.
3. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.
4. gy yaer TEweY o eTeTareit il TEaehl
Reference Books:
1. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt Ltd;
Eighth edition, 2006.
2. N. Jacobson: Basic Algebra. Vol. 1 and II, W. II Freeman, 1980.
3. L. S. Luther and L. B. S. Passi: Algebra. Vol. I and II, Narosa Publishing House, 1997.
4, Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company. New
Delhi, 1967.
5. A. K. Vasishtha and A. R. Vasishtha: Modern Algebra, Krishna Publication; 68th edition,
2015.
6. X. Hoffiman and R. Kunze: Linear Algebra. 2nd Edition, Prentice Hall Englewood Cliffs,
New Jersey, 1971,
7. A. R. Vasishtha and J. N. Sharma: Linear Algebra, Krishna Prakashan Media (P) Lid.,
2019.
8. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia
Publishing House, 1962.
Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in
https://www.highereducation.mp.gov.in/?page=xhzIQmpZwkylQo2b%2Fy5G7w%3D%3D
hitp://www.bhojvirtualuniversity.com
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111/106/111106137/
https://nptel.ac.in/courses/111/105/111105112/
https://ugemoocs.inflibnet.ac.in/index.php/courses/view ug/32

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
Name of BOS: Mathematics Sig%WBOS):
Date: ..y 5’“ @ ae e 2 B B e Name: Dr. Anil Rajput

Page 4 of 12



S2-MATHIT
ST o - 9=y
e e ey | e fu/d e, R ad | 99 2022 | w0 202222023
IEL RG]
G ER O S2-MATHIT .
ISR BT ATNH ST AT Ue LRge s

YTSIEHH &l Thil

TEd-1

I =

@AY (Prerequisite) | w yreersme a7 sreaas HeT % forg, e ¥ e wfifsre v
THHE TTSRRT | T oo g gl

5 | aremm segmmr Sy | aTeen Rt wT were wem:
TR&TeaE (FE 1. dftyr doamrel f wg % 0 § ugue 34T, oK S

T TS EHA) ATSAT, T 3T T THGH TS & F aviieha HEATI
(CLO) 2. WHET o gafid Aepad! 6 Gorad AT BT HaieT
FET)

3. hIT GHG! o ITAHG! BT THEEOT FLATI

4. GFELFAT, THHTT SUHgl X Famr 9qgl % dFT &

. WiaeT §ATE § 9i<e & qia gqgd &t us ea=ar

. FATaTfUE 9gug, MSA-AT, Ev-aiier, i emsiH-

Hged ohi ST LAl
AT ATV hl THEA

Taggor <A e AR gfeer auf? & fwar & sayron
T =ATEAT FLAT|

FYTFA O] ST SISO 3T ATYTY = T shi THH]|

THE & GII-aTy SEAA-ATT & SATHd ST eI
U o |1 0T FAT 3 g famuia aioms @y s
6 |wRew FiR: 6
7 | gt ATERaH 2¥eh: 30 + 70 _[ATH 1Y &: 10+ 23

Name of BOS: Mathematics

wh ~
Signature of the Chairman (BOS):

Date: ...} 5% .2 @ P Peeeeneenn Name: Dr. Anil Rajput

Page 2 of 16



v

S2-MATHIT

TR - ISA#H & Aeaeg

TS o g7 (Yq warg e H): i aarg 3 =<

el SATed: 90 He

IGALT

1.1 Yfdgries Ty

1.1.1 9T R AT GG T TEpia & &9 H IorTIored shi

wfer Ydetiee gogfa

1.1.2 FEa i Sfer sfraet
1.2 99g, STHYE TAT ek ATETLH IJOTEH
1.3 TR TE
1.4 agaaga faamsm
1.5 AT T FAT ht TAT
1.6 WHTHT ITEHZ
1.7 fawmr wg

18

I

2.1 GHgT T FATHRILAT UG eAHIar
2.2 GHTHIIET 6l FAYa 5T

2.3 Tl Td HAE TZ Sy (n < 3)
2.4 AT T THE

2.5 HHg TFHIaT

2.6 3 TR

2.7 CaRTIATe T €8

18

111

3.1 I T TICATET TH FTHHE [O8H

3.2 qTg FHTHILAT
3.3 Y«

3.4 TUrSTTEET

3.5 faw T 9o
3.6 agUE T

3.7 qUIThiT 9T
3.8

18

Name of BOS: Mathematics
Date: ey e Ry PR

Signatgre of éhe Chairman (BOS):

Name: Dr. Anil Rajput
Page 3 of 16



S2-MATHIT

4.1 wfzer guTE FY LT UF SErgem
4.2 SuwHATe
4.3 IUGHIRE| T T UF YT T0T
4.4 e fawgta, Tes axcd=a, s w=masar & s e qored
y | 4OER 18
4.6 afifag B gfeg awf? wd @ar
4.6.1 sif¥aes wig
4.6.2 e Wi
4.6.3 JFat it geqT Y Hear
4.7 STEwTEET % T St fFmT
4.8 faamT wi® ud 99! fomr

5.1 T ST U8 SHET 2regg HEaor
5.2 e IOl 7T S eniord

5.3 SITfa-grar JHa

v | 5.4 = = afEdn, 87 9uie, B anf® ud wislys geasria 18
5.5 e AT ] AgEes

5.6 I =<l F META-WTT T ArgI-aiEer
5.7 faeroitemTor

R oy (f a3

T, GHg, STEHE, TG! 6 GUTHTET T JeasTar, aad, UsTae, 8, gl aAfe,
STRITT 3R T, LR warea<, esofiemon

ST ¥- SR e gena

TS &I, GaH Tedeh, AT GETET

A O IET TEe IR/ TS aTae/aTeT ey
TS TEI
1. I N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.
2. K. B. Datta: Matrix and Linear Algebra, Prentice hall of India Pvt. Ltd. New Delhi.
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