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Part A Introduction

Program: Diploma Course | Class: BAJB.Sc [ Year | Year: 3032 | Session: 20232023

Subject: Mathematics

I | Course Code

S2-MATHIT

2 | Course Title

Abstract Algebra and Linear Algebra

3 | Course Type

Major - |

4 | Pre-requisite
(if any)

To study this course, a student must have had the subject
Mathematics in Certificate Course or equivalent,

3 | Course Learning
Outcomes (CLOY)

The course will enable the students to:
g1l

‘. Explam the significance of the notlon of cosefs, normal |

Recognize the algebraie structures as 8 group, and classify
them as abelian, eyclic and permutation groups, ete,

Link the fundamental concepts of groups and symmelrical
figures,

Anaiyee the subgroups of eyelic groups.

subgoups; 2nd quouent groups,

3. The fundamenis copcept of rings; fields. subrings, inlepral
; domaings and the comresponding morphisms.

& Analyse whether o finite set of vectors in a veclor space i3
| tinearly independent. Explain the concepts of basiz and |
| dimension of a vector space.

1. Understand the linear transformations, rank and nullity, |
miatnix  of a  linear transformation, algebra  of |
transformations und changes of hasis. |

8. Compute the charscteristic polynomial, eigenyalues, |
eigenvectors, and eigenspaces, as well as the seometric and i
the algebraic multiplicities of an eipenvalus and apply the §

i basic diagonalization result.
& __| Credit Value Theory: &
7 | Total Murks Max. Marks: 30+ 70 | Min. Passing Marks; 10+ 23

Farl B - Content of the Course

| ~ Total No. of Lectures {in hours per week): 3 hours per week
Tatal Lectures: 9) hours

Unit

Topies Mo of
Lectures

1.1 Historical background:
Lid A brief historical background of the Algebra in the conlext of
India and Indion heritage and colrure
| 1.1.2 A brief biography of Brahmagupta iB
1.2 Groups, Subgroups and their basic properties

Mame ol BOS: Marthemotics
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SZ-MATHIT

1.3 Cyclic groups
1.4 Coset decompesition
|.5 Lagrange's and Fermat's theorem
1.6 Mormal subgroups
1.7 Cruotient proups
2.1 Homomorphism and Isomorphism of groups
2.2 Fundamental thearem of hiomomorphism
2.3 Transformation and permutation group Sy (< §)
Il | 24 Cayley's theorem 18
2.5 Group awlomerphism
2.6 Inner automorphism
2.7 Uroup of automorphisms
3.1 Definition and basic properties of rings
3.2 Ring hamomarphism
1.3 Subning
3.4 ldeals 14
i | 3.5 Quotient fing
3.6 Polynomial ring
{ 3.7 Integral domain
3.8 Field n
4.1 Delimtion and examples of Vecior space
4.2 Subspaces
4.3 Sum and dircet sum of subspaces
| 4.4 Linear span. Linear dependence, linear independence and their hasic
properties
IV | 4.5 Basis 18
4.6 Finite dimensional vector space and dimension
4.6.1 Existence theorem
4.6.2 Extension (heoram
4.6.3 Invanance of the number of elemenis
4.7 Dimension of sum of subspaces
4.8 Ouotient space end its dimension
3.1 Linear transformation and its representation as & matrix
5.2 Alpebra of linear tronsformation
3.3 Rank-Mullity theorem
2.4 Change of basis, dual space, bi-deal space and natural 1somorphism
') 3.5 Adjoint of a linear transformation 18
5.6 Eigenvalues and Eigenvectors of a linear transformation
5.7 Diagonalization

Keywords/Tags:
| Brahmagupta, Groups, Subgroups. Homemarphism and lsomorphism af groups, Ring, Ideals,
Fizld, Vector space, Basis and dimension, Linear transformation, Diaponalisation.

e
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SZ-MATHIT
P'art C - Learning Resources |
Text Books, Reference Books, Other Resources

Sugzested Readings:
Text Books:
L. L N. Herstein: Topies in Algebra, Wiley Eastern Lid, New Delhi, 1977,
2. K. B, Danta: Matrix and Linear Algebm, Prentice hall of India Pyt Lid. New Delhi.
2000.
3. Gerard G, Emch, R. Sridharan and M, D, Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Boak Agency, Vol, 3; 2005.
4. mer oy fE=t e srwreet ot qeh)
Reference Boolis:
1. Surjeet Singh nnd Qazi Zameeriddin: Modern Algebia, Vikas Publishing House Pyt Lid;
cighth editiocn, 2006,
2. M. Jacobzon: Basic Algehrn. Vol. | and 11, W 1i Freeman, 1980,
3. LS. Luther and . B. 8. Passi: Algebra. Vol, Land 11, Marasa Publishing House, 1997
4. whanti Narsyan: A text Book of Modern Albstract Algebra, S, Chand snd Company. New
Drelhi, 1967, |

5. A, K. Vasishiha and A. R. Vasishtha: Modemn Alpebra, Krishna Publication: 68th edition.
2015
6. K. Hoffiman and R, Kunze: Linear Algebm, Znd Edition, Prentice Hall Englewsod Clifls,

New lersey, 1971

A. R Vasishtha ard J. M. Sharma: Linear Algebrn, Krishna Prokashan Madia (PY Lid.
2019,

Bibhutibhusan Dalts and Avadhesh Narayan Singh: History of Hindu Mathematics. Asia
Publishing House, 19632

suggested Digital Platiorms Web Jinls:

https:ffepap inflibnetac.in

]Jl'l]'JE-:."a""-'r“-‘-"'-‘-'.hi_gf'.-lf‘:l:ﬂul:-.‘l'.i-."':.rup. govan'ipagsexhz] OmpZwhkyi(a?2 B FySGTwt3IDYID
hitp:fwww.bhojvirtaluniversity. com

Suggested Equivalent online courses:

https://nptel.ac.infeourses/1 11/106/1 11106137/

hitps/nptel.acin‘coursesi] 1 1/105/111105112/
httm:!’e‘ugnua:s.in!'IiErr:t.m':.il'L-'Enrlr_-x.php-’cnursus-"vim'; ug/32

= |

[l

Part I: Assessment and Evaluation .
Sugzested Continuous Evaluation Methods: .
Maximum Marks: 100
Continvous 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 .
Mame of BOS: Muthematics Eigj%%ﬂ[ﬁ:
L1 ER T S 57 o ¥, e MO Mame: Dr, Anil Rajpu
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| |9 R S2-MATHIT
2 | wTETET w oA ST Sftarriie ue T i p—
3| e 1 v HE- 1 W
4 | OIS (Prerequisite) B TTETRR W SETTA Se & e, fiendT & ore s
: HoE areEn F wfie By gEy i
2 | NS WEEAT AT | Sewwy eyt w1 w6
ottt (wrf 1. dfry desemed f wug § =9 8 vmwmw o T 2
#HT = e HraHT, ST M :-.-'J'F-'I'-'iT-,lj-T' e E'::'i'{?-'ﬂﬁ'i'fl'q_--';."l'l
(CLO) | 2. TR S TR AnpEe 5 Se amaTorE o S
E L) |
3. Whi= wE] % aweng w1 fig o
4. '-'1?-.,-1;;-:-}, U110 q-ﬂ-uif':’ z‘f."i.' ELIL| JJ'FE"E e E e
WETH Wl ST F7
5. FmW, &=, Fvaww, it o s dm sl o

HAHTT A AT i AHHI

6. wiSa 7uiE F #fket F ofifes sqgw & s e
P e snave A afRe awie # B sy
o ST=a] fnll

. TR T, Wt i aear, ae snmeew =,
ETIRITOT =1 Farieng st snume F airedy fr 7

B. aPmTETiF Igve, sgfo, Sty e st

. HATE & S-S SiA-me % st ae S

_ T WIS AT FAT S e et v o |y o
6 | Rz frazifa: 6
' ST 2w 30 + 70

I gl 2 10+ 23

@«]\*4 :
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Mame: Dr. Anil Rajpu
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SATET T HET (I WA e 9); WiE qrg 8 e

TS famay

1.1 TRgHs qoaf

#it g qeafa

1.1.2 Ay &t sty et
1.2 99, STHYE W4T S S TO s
1.3 =g A
' 1.4 FgFET gy
| 1.5 wrtwier ud i o e
1.6 THHT T g
1.7 v e

1.9.1 wvem ¥ wrelt einge v selE ek S 6

2.7 AHET R FHTHI AT OF geaoa]
2.2 mTRTTAT Y S T

2.3 FUTL0T U FRET A9E S. (n < 5)
1] 2.4 Fft wr yHa

2.5 Hig FEmT

| 2.6 Fq: TERITaT

| 2.7 TRTTETE 57 495

——

i

3.4 = F Siowr uE A e
3.2 99 FETRIET

3.3 Syeey

3.4 T

MU | 3.5 Ry e

3.6 959 7Wg

3.7 Ui T

3.837

&

Mome-of BOS: Mathematics
Dinie: Y e e s

Eiﬂnﬂllé u-f{ﬁl: Chainmnn (BOS

Nome: D, Amil Ragpot
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' - L N. Herstein: Topics in Algebra, Wiley Eastern Ltd, New Delhi. 1977,

- K. B. Datla: Matrix and Linear Algebra, Prentice hall of India Pvt. Ltd. New Delhi. |
2000,

. Gerard O. Emch, R. Sridharan and M. D. Srinivas; Contributions fo the History -:|F|,
Indian Mathematics. Hindustan Book Agency. Val. 3, 2005.

4. T wae = 7w st f o

b3 —=
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S2-MATHIT

| Cliffs, New Jersey, 1971.

TR e
1. Surjeet Singh and Qozi Zamecruddin: Modern Algebra, Vikas Publishing House Pvi
Lid; Eighth edition, 2006,
2. . Jacobson: Basic Algebra. Vol. Land 11, W, [1 Fresman, 1980,
3. L5, Luther and 1. B. 8. Passi: Algebra. Viol, | and 11, Naross Publishing House, 1997,

4. Shanti Narayan: A text Book of Modern Absiract Algebrn, 5. Chand and Company.
New Delhi, 1967.

5. A, K. Vasishthe and A. R. Vasishitha: Modern Alpebra, Krishna Publication; &8th
edition, 2015,

6. K. Hoffiman and R. Kunze: Linear Algebra 2nd Edition, Prentice Hall Englewood

1A, R Vasishtha and ). N. Sharma: Linear Algebra, Krishna Prakashan Media (P) Lid..
2015,
8. Bibhutibhusan Dana and Avadhesh Mamyan Singh: History of Hindu Mathematics,
Asia Publishing House, 1962,
https:/fepgp.inflibnetoc.in
nttps/iwnw highereducntion. mp.gov.in@page=xhzlQmpZwkylQo2b%2 FySGTwe3D%ID
https:fwww hhojvirtualuniversity.com
FAAHE AR WA Teded
hitps:/nptel.acin/courses/11 17106/ 11106137/
https:/nptel.ac.infcourses/ 1 1T1A05/1 11105112/

lﬂp;U'FUEEMﬁDEE-iHHi]'!l'-ll.!‘i.a'ﬁ.iI'|.|"llL{-lw'.::*lghpm"i:uu.’_gtif".']mh' uglad ]
F AT % - Feefo geais R ’
SALiTaT T graied a el
I 3 100

Had SEIUF HEdiwe (CCE); 30 8
e o hur (UE): 70 &

Eiis o '
a9 Hear (CCE) T = ; 30
TR FEiE: o :

Fera ey sl o 8w 2 70

Mame of BOS: Mathematics S%n {BOS):

Dotes | S O Mame: DroAnil Rajput
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S52-MATH2T
Part A Intreduction
Program: Diploma Course | Class: B.A/B.Sc. 1| Year | Year: 2022 | Session: 2022-23
Subject: Mathematics
| | Course Code . _ S&-MATHIT
2 | Course Title Advanced Caleulus and Partial Diferential Equations
3| Course Type Major = 2IMinor/Elective {
| 4 | Pre-requisite To study this eourse, n student must have had the subject
, {if any) Mathematics in Cenificate Course or equivalent
5 | Course Learning The course will enable the students (o
Outeomes (CLO) I. Understand muny properties of the real line R ar SeeUences.
l < Calculnte the limit superior, the limit inferar, and the limit of a
bounded seguence.
3. Apply the mean vilue theoréms and Taylor's thesrem,
4. Apply the verious tests io determing convergence and nbsslute
COnVeT] EEre of a1 i |If'|l1'!" sepies of real |'I'|...||'|.|_".""l$.
3. Formulate, classify nnd transfonn partial differential = quations |
n ___: ito canomical form
& | Credit Value | Theory: 6 5 T s =
| 7| Total Marks | Max. Marks: 30 < 70 m.jl’!- Passing Marks; 10 + 23
: Parl E Cuntent of the Course = —I
| Total No. of Lectures (in hours per week): 3 howrs per week : |
Total Lectures: 90 hours |
Unit Topics oM of

== _ I Lectures
1.1 Historical backaround: |
LI A brief historical background of Colculus and partial differential
equations in the context of India and Indian heritngs #nd culture
1 1.1.2 A brief biography of Bodhayana 18
1.3 Field ‘structure and ordered struciure of R, intervals, bounded aind
unbounded sets, supremum and infimum, completeness in R, ebsoluie
value of & real number,
1.3 Sequence of real numbers
L 1.4 Limit of u sequence
1.5 Boundad and monolonic sequences
1.6 Cauchy’s general principle of convergence
1.7 Algebra of sequence and some imporiant theorems

Meme of BOS: Mathematics Signature of the Chiirnn (BOSY:

D“‘““'T?;'ﬂ'{;;"]' o oty EELLIETERY Mamie: Dr, Anil Rafpo
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§2-MATH2ZT

2.1 Series of non-negative terms

2.2 Convergence of positive term series
I | 23 Alternating series and Leibnitz's 1est 18
2.4 Absolute and Conditional Convergence of Series af real 1erms
2.5 Uniform continuity

2.6 Chain rule of differentiability

2.7 Mean value theorems and their geometrical interpretations

[l | 3.] Limit and continuity of functions of two variables

3.2 Change of varinbles 13

33 Euler's theorem on hemogeneous functions

3.4 Taylor's theorem for functions of two varinbles

3.5 Incobians

3.6 Mexima and Minima of Minctions of two variables

3.7 Lagmnge's multiplier method

3.8 Betg and L_in..—rnn Functions

IV | 4.1 Partial n..111':n:nt|n' equations of the first order

4.2 Lagranpe's solution

4.3 Some special types of eguations which can be solved easily by methods
other than the peneral method 18

4.4 Charpit's general method

4.5 Partial differential equations of second and hisher orders

¥ [-3.1 Classification of partial differentinl equations of second order

3.2 Homogeneous and non-homogeneous partial differential equations of
constant coefficients

3.3 Partial differential equations reducible to equations with constant 18
cocflicients

—

KeywordsTags:

Bodhayana, Sequence, Series, Jacobians, Maxima and M imima, Beia and Gamma functions;
Partial d:ﬂi:ntmi eousiions.

Part C - Learning Resources |

Text Books, Reference Books, Other Resources - ;|

Sugzested Readings: .
Text Bools:
1. Devi Prassd: Advanced Caleulus, Prentice Hall India Leaming Private Limited, 2009,
2. 5 C Malik and Savita Arora: Mathematical Analysis, Mew Age International Privae
Limited, 15t edition, 2017,
3, M. D li‘.n}rsmghmna Ordinary and Partial Differential Equations, S. Chand & Company.
Mew Delhi, 2017,
4. Gerard G. Emch, R. Sridharan and M. D. Srnives: Comributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol 3, 2005.

B, W waer felt i et T R

.
Mame of BOS: Mathematics Sigrmature of the Chairman {BOS):
Date: B oD STl T4y AT Name: Dr. Anil Rajpat
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S-MATH2T

- Reference Books:

s = E.EEIE Goldbeg: Methads of Real Analysis, Oxford & LB.H, Publishing ro. New Delki,
2. T. M. Apostol: Mathematical Analysis, Marosa Pubilishing House, Mew Delhi, 1985,
3. D. Soma Sundaram and B, Choudhary: A first Enurs:mnﬂmmnﬂmf A:nniysis.pf{nmsa
Publishing, House, New Delh, 1997,
4. Murray R. Spiegel: Theory and problems of sdvinee Caleulus, Schouma Publ ishing Co.
New York, 1974,
3. ?ﬂDTH R. Sherbert, Robert G, Bantle: Inroduction to Real Analysis, Wiley, 4th edition,
011
6. Shah Nita H: Ordinay and Partial Differentisl Equations: Theory and
Applications, PHI Learning Private Limited, Second edition, 2015.
7. Gorzkh Prasad: Integral Caleulus, Pothighala Pvi. Lid, Allshabad, 2015,
8. K. Sankara Rao: Introduction 1o Partial Differential Equations, PHI, 3rd edition, 2010,
. Bibhutibhusan Datta and Avadhesh Narayan Singh; History of Hindu Mathematics, Asia
Publishing House, | 962,
Suggested Digital Platforms Web links:
https:/epop.inflibnetacin
hitps:/fwww.highereducation.mp. gov.in/?page=xhzlQmpZwhyiQolb¥ I FySGTwi3 D30
http:/forwna. bhojvistuatuniversity.com
suggesied Equivalent online courszes:
hitps:inptel.acinfeourseal] 1110471 11104125/
htips:/inpiel.ac.infcourses/ 1 11A01111 101153/

== Part D: Ali:f.l:.l:;n_'n_unt and Evaluation
Spgpested Continuous Evaluation Methods:
Maximum pMarks: 100
Continuous Comprehensive Eveluation (CCE): 30 Marks
University Exam (UE): T0 Marks . =
Infernal Assecssmeni:
Continuouws Comprehensive Evalustion (CCE) Total Marks: 30
External Assessment:
UI'."IH"E.'['S]T}" E?l'.EI'I‘I ':.-L]E-} Tolal WMearks: 70
1
Mame of BOS: Mathematics E%nn (BOS):
Daites e LN g Mome: D, Anil Rajoui
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I & - ey
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Mame of BOS: Mathematics
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e waT |
e lwmmms |
f A !3‘7;‘;;";"_-"” 5% 30 + 70 i.ﬁ’ﬂ'ﬂ'-Tf’u-'rfT'IT 10+ 23
W T - TR &) Saaa] -
SATEAT i o weT (wfd wang o ) i aRrg 392
el ST O =5
g ro— I |
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5.1 TRwTa hife 5 iU, s SOfTTooiT a7 e
5.2 SIS AMPHT 55 AT TH AT ST arwwe e
V| 5.3 SR i o WA S sae gt 18

GIESECALIR o lcas

STETAA, EA, Gy, dperfEee, Sy v Bfm, UH AT A, ST e
HE

AT H- ST e ST
T2 e Had T, S daie

mﬁﬂﬁmw ST e AATEA T W
e 5 -
1. Devi Prasad: Advanced Calenlus, Prentice Hall India Laarning Private Limited, 2009
2. 8 C Malik and Savits Arom: "-]Ju'IEIII'” cal Analysis, New Age Iniemational Private
Limiied, 151 edition, 2017
3. M. D. Raysinghania: Ordinary and Partial Differential Bquations, §. Chand &
{"DLT.F'::P‘-.' New D '|1i 2017
4 Gerard G. Emeh, R. Sridharan and M. D, Srinivas: Contributions 1o the History of |
Indizn Mothemarics, ['i-;JL- tan Book Agency, Vol. 3, 2003
5. A TEa Bl Uy aeedt ff o

| ]. R K. Lrliil‘jbi.'.‘g: Methods of Real Analysis, Oxford & LB.H. Publishing co. New Delhi
2020.
| 4. T. M. Apostol: Mathematical Analysis, Narose Publishing House. New Delli. ;985
3, D Soma Sunduum and B. Choudhary: A first Course in mathemniical Anslysis,

Marosa Publishing, House, New Delhi, 1597,

4. Mumey R. Spiegel: Theory and problems of advance Caleulus Schauma Publishing
Co. New Yark, 1974,

5. Donald R. Sherbert, Robert G. Barile: Introduction to Real Analysis, Wilsy, 4t
edition, 2011,

6. Shah Nita H.: Ordinary and Partial Differential Equations: Theory and Applications,
PHI Learning Private Limited, Second edition. 2015,

1. Gorakh Prasad; Integral Caleulus, Pothishata Pvt. Lid. Allahabad, 2015.

8. K. Sankara Rao: Introduction to Partial Differential Equations, PII, 3rd edition, 2010,

9. Bibhutibhuzan Datta and Avadhesh Noroyan Singh: History of Hindu Mathematics,

| Asia Publishing House, 1962,

i
Mame of BOS: Mathematics Signnature of the Chalrmon {BOS):
DR T T MR D Nome: D, Anil Rejput
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T TRTorE W i e

hitpz:ifepap.inflibnet ac.in
hHJJ;EItfﬁw-*wﬁghtftduEnﬂﬂﬂ,mp.gw.m.f?pugﬁftzll}mplw}lylQﬂZbﬁEF}'EGTW%JDTﬂD
mttpsyiwww. bhajvirtualuniversity.com

AT FFRET SATE T |

hitps:inptel.ac.infcourses/1 1 1/104/1 11104125/

hitps=/nptel.ac.infcourses/1 11100111101 153/
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