Sarojini Naidu Govt Girls P.G.(Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics
(As Recommended by the Board of Studies)
Session : 2021-22

Program: Certificate Course Class B.Sc 1Year
dk:Zdze % izek.k i= d{kk ch-,llh izFke 0"kZ
o Mathematics Paper No. 1
Title of Paper English | Algebra, Vector Analysis and Geometry (Paper: 1)
'ki;]lfgddk fguUnh | chtxf.kr] Ifn’k fo’ys"k.k ,oa T;kfefr Vaiz'ui= %1%
Course Type: Core ikB~;@de dk izdkj % dksj dkslZ
Creadit Theory: 6 Medium of Teaching English and Hindi (Both)
@stMV LkSa)kfrd | fk{k.k dk ek/;e fgUnh ,0a vaxzsth
%6 Vinksuks¥z
Total Marks : 100 Max Marks: 30+70 Min Marks : 35
dqy vad %100 vi/kdre vad % 30+70 U;wure mRRkhZ.k
vad %35
Hkkx& v ifjp;
iwokZis{kk bl dkslZ dk v/;;u djus ds fy,] Nk= us fo"k; xf.kr dk v/;;u
d{kk 12 oh esa fd;k gksA
Pre-requisite To study this course a student must have had the
subject Mathematics in class 12t
ikB~:Je v/::u dh ikB~;de Nk=ksa dks I{ke djsxk %
ifjyfC/k:ka Yadks|Z yfuzx |1- vkO;wg dh tkir dk miksx djrs gg,] laoaf)Zr vkO;wg
vkmVdels ds ifD_ar lksikud :i }kjk ij[kc_i lehdj.kksa dh laxr vkSj
(CLO) vlaxr iz.kkfy;ksa dh igpku djus esaA _
2- ,d oxZ vkO;wg ds fy, vkbxsu eku vkSj laxr vkbxsu
Ifn’k dks Kkr djus esaA
3- Ifn'k dyu ds Kku dks T;kfefr esa mi;ksx djus esaA
4- f=foeh; T;kferh; vkd fr;ksa ¥tSls 'kadq vkSj csyu¥z
ds fy, Kku esa o'f) djus esaA
Course Learning The Course will enable the Students to-
Outcomes(CLO) 1- Recognize Consistent and Inconsistent systems of
linear equations by the row echelon form of the
Augmented Matrix using the rank of matrix
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2- To find the Eigen values and corresponding Eigen
vectors for a square matrix

3- Using the knowledge of vector calculus in geometry.

4- Enhance the knowledge of three dimensional
geometrical figures (eg. Cone and cylinder).

Part-B Content of the course

Hkkx& c ikB~;de dh fo"k;oLrq

Unit

Topics

Unit 1

(English)

Historical background, Development of Indian
Mathematics, Later classical period(500-1250), A brief
biography of Varahamihira and Aryabhatta, Rank of
matrix, Echelon and Normal form of matrix,
Characteristics  equations of a matrix, Eigen -
values,Eigen-vectors.

Yafgunh'z

,sfrgkfld i""BHkwfe] Hkkjrh; xf.kr dk fodkl] mYkj
fpjizfri"Br dky %500&1250%] ojkgfefg] vkSj
vk;ZHkV~V dh laf{klr thouh] vkO;wg dh tkfr]
vkO;wg dk ,’ksyku ,oa izklkekU; :i] vkO;wg dk
viHkyk{kf.kd lehdj.k] vkbxsu eku] vkbxu Ifn’kA

Unit 2

(English)

Cayley Hamilton Theorem, Application of cayley
Hamilton theorem to find the inverse of a matrix,
Application of matrix to solve a system of linear
equations,Theoremson consistency and inconsistency
of a system of linear equations, Solving linear
equations up to three unknows.

Yafgunhz

dSyh gsfeYVu izes;] vkO;wg dk O;gR®@e Kkr djus
esa dSyh&gsfeYVu izes; dk vuqiz;ksx] jSf[kd
lenhdj.kksa ds fudk; ds gy ds fy, vkO;wg dk
iz;ksx] jSf[kd lehdj.kksa ds fudk; dh laxrrk ,oa

vlaxrrk ij izes;] rhu vKkr jkfk;ks ds jSf[kd
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lehdj.kksa ds gyA

Unit 3

(English)

Scalar and vector products of three and four vectors,
Reciprocal vectors, vector differentiation, Rules of
differentiation,Derivatives of triple products, Gradient,
Divergence and curl, Directional derivatives,
vectorldentities, Vector Equations.

YafgUnh'z

rhu ,oa pkj Ifn’kks dk vfn’k ,oa Ifn’k xq.ku]
O;qR@e Ifn’k] Ifn’k vodyu] vodyu ds fu;e] f=d
xg.kuQyks ds vodyt] xzsfM;aV] Mk;ojtsal ,oa
dyZ]

fnd~ vodyt] Ifn’k loZlfedk,a] Ifn’k lehdj.k

Unit 4

(English)

Vector integration, Gauss theorem(without proof) and
problems based on it, Green theorem(without proof)
and problems based on it, Stoke theorem(without
proof) and problems based on it.

YafgUnh'z

Ifn'k lekdyul]

xkWI izes; Vsfcuk miifYk'z ,0a bl ij vk/kkfjr iz’u]
xzhu izes; "fcuk miifYk'z ,0a bl ij vk/kkfjr iz’u]
LVksd izes; "sfcuk miifYk'z ,0a bl ij vk/kkfjr iz’uA

Unit 5

(English)

General equation of second degree, Tracing of conics,
System of conics, cone, Equation of cone with given
base, Generators of cone, Condition for three mutually
perpendicular generators, Right circular cone,
Cylinder, Equation of cylinder and its properties Right
circular cylinder, Enveloping cylinder,

Yafgunh'z

firh;  ?kkr dk O;kid lehdj.k] ‘'kkadoks dk
vuqgjs[k.k] 'kkadoks dk fudk;] 'kadq] fn, x, vk/kkj
ds IkFk 'kadq dk lehdj.k] 'kadqg ds tud] rhu ijLij
yEcor tudksa gsrq izfrca/lk] yEco Ykh; 'kadq]
csyu] csyu dk lehdj.k vkS] mlds izxq.K]
yEco'Ykh; csyu] vUokyksi csyuA
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Part-CLearning Resources
Hkkx | vug’kafir v/;;u lalk/ku

Text books. Reference books, other resourse
ikB~; igLrd] lanHkZ igLrds] vU; lalk/ku

Suggested Readings:

vuq'kaflr Igk;d igLrdsa@ xzaFk@ vU; ikB~; lalk/ku@ ikB~; Ikexzh:

ikB~;iqLrds%

1- K.B.Datta, Matrix and Linear Algebra prentice hall of india Pvt Ltd New Delhi
2000

2- Shanti Narayan: A text Book of vector Calculus . S. Chand & co. New Delhi1987

3- S.L.Loney: The Elements of Coordinate Geometry part 1. New age
International(P) Ltd., Publishers, New Delhi 2016.

4- P.K.Jain and Khalil Ahmad: A text book of Analytical Geometry of three
Dimensions, Willey Eastern Ltd. 1999.

5- Gerard G. Emch. R. Sridharan. M. D. Srinivas Contribution to the History of
Indian Mathematics, Hindustan Book Agency, Vol.3.2005.

6- e/;izns’k xazFk vdkneh dh igLrdsaA

Reference Books;
lanHkZ iqLrdsa ;
1- Chandrika Prasad: A Text Book on Algebra and Theory of Equations, Pothishala Pvt
Ltd,. Allahabad, 2017.
2- N.Jocobson: Basic Algebra Vol.I and II, W.H.Freeman. 2009.
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3- LS.Luther and L.B.S. Passi : Algebra Vol. I and II Narosa publishing House, 1997.
4- N. Saran and S.N.Nigam Introduction to vector Analysis. Pothishala Pvt Ltd.
Allahabad.1990.
5- Murray R Spiegel: vector Analysis Schaum Publishing Company, New York, 2017.
6- Gorakh Prasad and H.C.Gupta: Text book on Coordinate Geometry Pothishala Pvt Ltd
Allahabad, 2000.
7- P.KJain and Khalil Ahmad: A text book of Analytical Geometry of Two dimensions
Macmillan India Ltd. 1994.
8- S.L.Loney.The Elements of Coordinate Geometry Part-2 Macmillan, 1923.
9- N.Saran and D.N.Gupta Three Dimensional Coordinate Geometry Pothishala Pvt Ltd,.
Allahabad, 1994.
10- RJ.T. Bell: Elementary Treatise on coordinate Geometry Of Three Dimensions
Macmillan India Pvt Ltd, 1994.
11- Bibhutibhusan Datta and Avadesh Narayan singh: History of Hindu Mathematics, Asia
Publishing House, 1962.
vuq'kaflr fMftVy lysVQkeZ osc fyad%
Suggested Digital platforms Web Links;
https;//epgp.inflibnet.ac.in
https;//freevideolectures.com/university/iit-roorkee
https;//www.highereducation.mp.gov.in/?page=xhzlQmpZwkylQo2b%2Fy5G7w%3D%3D
https;//www. Bhojvirtualuniversity.com
vuq'kaflr led{k vkWuykbu ikB;de
Suggested Equivalent Online Courses;
https;//nptel.ac.in/courses/111105122/
https;//nptel.ac.in/courses/111107112/
https;//nptel.ac.in/courses/111/101/111101080/
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PART-D Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: : 100
Continuous comprehensive Evaluation(CCE): 30
Exam : :70
Internal Assessment: Class Test 20
Continuous comprehensive | Assignment /Presentation 10
Evaluation(CCE) Total Marks =30
External Assessment: Section (A) Three very Short
Exam Questions (50 Words Each)
) _ Section (B) Four Short Questions
Time: 03.00 Hours (200 Words Each)
Section (C) Two Long Questions
(500 Words Each)
Total=70

Hkkx n vug’kaflr ewY:;kdau fof/k;ka
vuq’kaflr Irr~ ewY;kdau fof/k;ka

vf/kdre vad: 100
Irr~ O;kid ewY;kdau(CCE): 30
ijh{kk : 70
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vkarfjd ewY;kdau Dykl VsLV 20
Irr~ O:kid vikabuesaV @ 10
ewY;kdau(CCE) izLrgfrdj.k'sisztsuVs’ku'/ dqy ;ksx=
30
vkdyu% vugHkkx'avlerhu vir y?kq iz’u’izR;sd
ijh{kk le;% 03.00?kaVs |90 kCn2
vugHkkx 7ac’2 pkj y?kq iz’'u’izR;sd
200 'kCn%2
vugHkkx %al’2 nks nh?kZ iz’'uV4izR;sd
500 'kCn%2
Total=70
Program :Certificate Course Class B.Sc I Year
dk:Zdze % izek.k i= d{kk ch-,lIh izFke 0"kZ
Subject Mathematics
fo'k: f Kr Paper No.: 2
Title of Paper | English Calculus and Differential Equations (Paper 2)
KBDe dk | fgunh | dyu,0a vody lehdj.k Yiz'ui= %2V
Course Type :Core iIkB~;@e dk izdkj% dksj dkslZ
Credit Theory: 6 Medium of Teaching English and Hindi (Both)
@stMV eku | LkSa)kfrd | fk{k.k dk ek/;e fgUnh ,0a vaxzsth
%6 YanksuksY2

Total Marks: 100

Max Marks: 30+70

Min Marks : 35

vi/kdre vad % 30+70

U:wure mRRkhZ.k
vad %35

Hkkx& v ifjp;

iwokZis{kk

bl dkslZ dk v/;;u djus ds fy,] Nk= us fo"k;
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xf.kr dk v/;;u d{kk 12 oh esa fd;k gksA

Pre-requisite

To study this course a student must have had the
subject Mathematics in class 121

IkB~;@e v/;;u dh ifjyfC/k;ka
YadkslZ yfuZx vkmVdeYz

IkB~;@de Nk=ksa dks ke djsxkA

1- fofHkUu lanfHkZr funsZ’kkad i)fr;ksa esa
xf.krh; izxg.kks dk mi;ksx djrs gq, ,d lery esa
odksa dks js[kkafdr djus esaA

2- vugdwyu Ikekftd fokku HkkSfrdh vkSj thou
foKku vkfn esa vodyt dk mi;ksx djus esaA

3- fofHkUu xf.krh; izfriiksa ds fy, vody lehdj.k
lw=c) djus esaA

4- fofHkUu xf.krh; izfriiksa dks gy djus vkSj
mudk fo'ys"k.k djus ds fy, rduhdksa dk mi;ksx
djus esaA

Course Learning
Outcome’s(CLO)

The course will enable the students to-

1- Sketch curves in a plane using its Mathematical
properties in the different coordinate systems of
reference.

2- Using the derivatives in Optimization social
sciences, Physics and Life sciences etc.

3- Formulate the differential Equationfor various
Mathematical models.

4- Using techniques to solve and analyze various
Mathematical models.

Part-B Content of the course

Hkkx& c ikB~;@e dh fo"k;oLrq

Unit Syllabus

(English)

Unitl

Historical Background, Development of Indian
Mathematics, Ancient and Early classical period till
(500 CE), A brief biography of Bhaskaracharya (with
special reference to Lilavati) and Madhava, Successive
differentiation, Leibnitz theorem, Maclaurin's series
Expansion, Taylor's series Expansion, Partial
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Differentiation : Partial Derivatives of higher Order,
Euler's theorem on Homogeneous functions,
Asymptotes: Asymptotes of Algebraic Curves,
condition for Existence of Asymptotes, Parallel
Asymptotes, Asymptotes of polar curves.

Yafgunhz

,sfrgkfld 1™"BHkwfe] Hkkjrh; xf.kr dk
fodkl] izkphu vkSj izkjafHkd fpjizfrf"Br
dky %500 IhbZ rd%] HkkLdjkpk;Z
Yayhykorh ds fo’ks"k lanHkZ esa'2vkSj
ek/ko dh laf{kir thouh] mYkjksYkj vodyu]
ySouht izes;] eSDykfju Js.kh }kjk foLrkj]
Vsyj Js.kh }kjk foLrkj] vkaf’kd vodyu]
mPp dksfV ds vkafkd vodyt] le?kkr
Qyuksa ij vk;yj izes;] vuarLi’khZ chth;
o@ks dh vuarLif’kZ;kj] vuarLi’khZ ds
viLrRo gksus dk izfrcU/k] lekUr;j
vuarLif'kZ;kj] /kzqoh; oDks dh
vuarLif’kZ;kjA

Unit 2

(English)

Curvature: Formula for Radius of curvature, Curvature
at Origin, Centre of Curvature, Concavity
andConvexity: Concavity and Convexity of curves,
Point of inflexion, Singular point, Multiple points,
Tracing of curves: curves represented by Cartesian
equation, Curves represented by Polar equation,

Yafgunh's

odrk & o@rk f=T;k ds fy; lw=] ewy fcUnq
Ij 00rk] odrk dsUnz]

mYkyrk ,0a voryrk& o@kas dh mYkyrk
,0a voryrk] ufr ifjorZu fcUnq] fofp=
fcUnq] cgqy fcUnq] o0Jks dk
vuqjs[k.k&dkrhZ; lehdj.kksa }kjk fu:fir
0d] /kzqoh; lehdj.kksa }kjk fu:fir o@A
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Unit 3

(English)

Intregration of transcendental functions, Introduction
to Double and Triple Integral, Reduction formulae,
Quadrature: for Cartesian  coordinates, for polar
coordinates, Rectification: for Cartesian coordinates,
For polar coordinates,

Yafgunhz

vCkhth; Qyuksa dk lekdjyu] f}d ,oa f=d
lekdy dk ifjp;] leku;u Iw=] {ks=dyu]
dkrhZ; funsZ’kkadks ds fy,] /kqohZ;
funsZ’kkadks ds fy,]

pkidyu & dkrhZ; funsZ’kkadks ds fy,]
/kqzoh; funsZ’kkadks ds fy,A

Unit4

(English)

Linear Differential equations: linear equation,
Equations reducible to the Linear form, Change of
variables, Exact differential equations, First order and
Higher degree differential equations: Equations
solvable for x,y and p, Equations homogenous in X
and vy, Clairaut's Equation, Singular Solutions,
Geometrical meaning of differential equations,
Orthogonal trajectories.

(fguUnh)

jSf[kd vody lehdj.k% [Sf[kd lehdj.k]
jSf[kd lehdj.k esa lekus; vody lehdj.K]
pjksa dk ifjorZu] ;FkkrFk vody lehdj.K]
izFke dksfV ,oa mPp 7?kkrh; vody
lendj.k% x,y VvkS] p esa gy gksus
;ksX;Ax vkSj y esa le?kkr lehdj.k] Dysjks
dk lehdj.k] fofp= gy] vody lehdj.kksa ds
T;kferh; vFkZ] ykfEcd laaNsfn;kaA

Unit5

(English)

Linear differential equation with constant coefficients,
Homogeneous Linear ordinary differential equations,
Linear differential equations of second order,
Transformation of equations by changing the
dependent / independent variable, Method of variation
of parameters.
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(fgunh) vpj xg.kkadks okys jSf[kd vody lehdj.k]
Ik/kkj.k jSf[kd le?kkr vody lehdj.k] f}rh;
dksfV ds |Sf[kd vody lehdj.k] ijra=@
Lora= pj ds ifjorZu }kjk lehdj.kksa dk
:ikUrj.K] izkpy fopj.k fof/kA

Part-C
Text books. Reference books, other resourse

Hkkx | vug’kaflr v/;;u lalk/ku
ikB~; igLrd] lanHKZ igLrds] vU; lalk/ku

Suggested Readings:
vuq'kaflr Igk;d igLrdsa@ xzaFk@ vU; ikB~; lalk/ku@ ikB~; Ikexzh:
ikB~;igLrds%
1- Gorakh Prasad: Differential calculus, Pothishala Private Ltd. Allahabad, 2016
2- Gorakh Prasad: Integral Calculus, Pothishala Private Ltd. Allahabad, 2015

3- M.D. Raisinghania: Ordinary and Partial Differential equation, S.chand & Co. Ltd.
2017

4- Gerard G: Emch. R.Sridharan and M.D. Srinivas, contributions of the History of
Indian Mathematics, Hindustan Book Agency. VVol.3. 2005.

5- e/;izns’k xazFk vdkneh dh igLrdsaA

Reference Books:
lanHkZ igLrdsa ;

1- N.Piskunov: Differential and Integral Calculus, CBS. Publisher 1996.
2-G.F. Simmons: Differential equation. Tata McGraw Hill 1972.

3- E.A.Codington: An Introduction to Ordinary differential equations. Prentice Hall of
India. 1961.

4-D.A. Murray: IntroductoryCourse in Differential Equations. Orient Longman India
(1967).

5-H.T. H Piaggio: Elementary Treatise on Differential Equations and their Applications
C.B.S. Publisher & Distributors. Delhi. 1985.

6- Bibhutibhusan Datta and Avadesh Narayan Singh History of Hindu Mathematics,
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Asia Publishing House, 1962

vuq'kaflr fMftVy lysVQkeZ osc fyad%
Suggested Digital platforms Web Links;
https;//epgp.inflibnet.ac.in
https;//freevideolectures.com/university/iit-roorkee
https;//www.highereducation.mp.gov.in/?page=xhzlQmpZwkylQo02b%2Fy5G7w%3D%
3D
https;//www. bhojvirtualuniversity.com

vuq'kaflr led{k vkWuykbu ikB;QJe

Suggested Equivalent Online Courses;
https;//nptel.ac.in/courses/111106100/
https;//nptel.ac.in/courses/111/101/111101080/
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PART-D Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: : 100
Continuous comprehensive Evaluation(CCE): 30
Exam : :70
Internal Assessment: Class Test 20
Continuous comprehensive | Assignment /Presentation 10
Evaluation(CCE) Total Marks =30
External Assessment: Section (A) Three very Short
Exam Questions (50 Words Each)
) Section (B) Four Short Questions
Time: 03.00 Hours (200 Words Each)
Section (C) Two Long Questions
(500 Words Each)
Total=70
Hkkx n vuqg’kaflr ewY;kdau fof/k;ka
vuq’kafir Irr~ ewY;kdau fof/k;ka
vi/kdre vad: 100
Irr~ O;kid ewY;kdau(CCE): 30
ijh{kk : 70
vkarfjd ewY;kdau Dykl VsLV 20
Irr~ O;kid vikabuesaV @ 10
ewY;kdau(CCE) izLrqfrdj.k%isztsuVs’ku'z dqy ;ksx=
30
vkdyu% vugHkkx'avlerhu vir y?kq iz’u’izR;sd

ijh{kk le;% 03.00?kaVs 50 'kCn¥2

vuqHkkx %ac’2 pkj y?kq iz’uizR;sd
200 'kCn%2

vugHkkx %al’2 nks nh?kZ iz’u’izR;sd
500 'kCn¥2
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Total=70
Program: Certificate Course Class B.Sc 1Year
dk:Zdze % izek.k i= d{kk ch-,Ilh izFke 0"kZ
Subject Mathematics
fo"k; xf.kr
Course Type | ikB~;de dk Elective-1 oSdfYid&l
izdkj
Title of Paper English Matrices, Geometry and Vector Algebra
'kl.i;];.ggddk fgunh | vkO;wg] T:kfefr ,0a lafn’k chtxf.kr
Credit Theory: 6 Medium of Teaching English and Hindi (Both)
@stMV eku | LkSa)kfrd | fk{k.k dk ek/;e fgUnh ,0a vaxzsth
%6 YanksuksYs
Total Marks: 100 Max Marks: 30+70 Min Marks : 35
vi/kdre vad % 30+70 | U;wure mRRkhZ.k
vad %35
Hkkx v & ifjp;

iwokZis{kk

bl ikB~;de dks mu IHkh fo"k;ksa ds
folkfFkZ;ksa }kjk 0SdfYid ds :i eas pquk tk Idrk
gS ftuds ikl 12oha Lrj ij xf.krh; i "BHkwfe ugha
gSA

Pre-requisite

This Course can be Opted as an Elective by the Students
of all Subjects who do not have Mathematical Background
at 12" Level.
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ikB~;de v/;;u dh
ifjyfC/k;ka YadkslZ
yfuZx vkmVde¥z

folkFkhZ] O;olk; vkSj foKku ds fofHkUu
{ks=ksa tSls ctV] fc@h iz{ksi.k] ykxr vugeku]
iz;ksx ds ifj.kkeksa dk fo'ys"k.k vkfn esa
vkO;wq] Ikjf.kd] T;kfefr vkSj Ifn’k n*f*Vdks.k dk
mi;ksx djus esa l{ke gksxsA

Course learning outcome

Student will be able to use the Matrices, Determinants,
Geometry and Vector approach in different areas of
business and science like Budgeting, Sales projection, cost
estimation, alalysing the result of an Experiment etc.

Part-B Content of the course

Hkkx& c ikB~;@e dh fo"k;oLrq

Unit | Syllabus

(English)

Determinants, Basic properties of Determinants, Minor
Determinants, Co —factors, Applications of Determinants
Finding the Area of a Triangle.

Unit 1 v,fganh¥z

Ikjf.kd] Ikjf.kd ds vk/kkjHkwr xqg.k] mi&lkijf.kd]
lg&[k.M] f=Hkqt dk {ks=Qy Kkr djus esa Ikjf.kd
ds vuqiz;ksxA

(English)

Unit 2

Matrices, Concept of matrics, Notation Order and Equality
of Matrices, Types of Matrices, Transpose of matrix,
Operations on Matrices- Addition and Multiplication with
a Scalar, Simple Properties of Addition, Multiplication
and Scalar Multiplication, Adjoint and Inverse of a Square
matrix.

Yafganhls

vkO;wg] vkO;wg dh vo/kkj.kk] vkO;wg dk
vadu] @e vkSj lekurk] vkO;wg ds izdkj] vkO;wg
dk ifjorZ] vkO;wyq ij lafd;k] ;ksx vkSj xq.kk]
vin'k ds IkFk xq.kk] ;ksx] xq.kk vkSj vin’k xqg.ku
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ds ljy xq.k/keZ] oxZ eSfvaDI dk Ig[k.Mt vkSj
izfrykseA

Unit 3

(English)

Two Dimensional Coordinate Geometry-Shifting of
origion, Slope of a line, Angle between Two lines, Various
forms of equations of a line in two dimension, parallel to
axes, point slop form, slop intercept form, Two-point
form, Intercept form and normal form, General Equation
of a line, Distance of a point form a line in two dimension,
Three Dimensional coordinate Geometry, Coordinate axes
and coordinate planes, coordinates of a point, Distance
Between Two Point and section formula

Yafganh's

fifoeh; funsZ’kkad t;kfefr] ewyfoUnqg dk
LFkkukUrj.K] js[kk dk <ky] nks js[kkvksa ds
chp dk dks.k] f}{foeh; esa js[kk ds lehdj.kksa ds
fofHkUu :i] vk ds lekukUrj] fcUnq <yku :i]
<yku&var% [k.M :i] nks&fcUnq :i] vUr% [k.M:i
vkS] viHkyEo :1k] js[kk dk IkekU; lehdj.k]
fifoeh; essa ,d js[kk Is ,d fcanq dh nwjh] f}foeh;
funsZa’kkad T;kfefr] funsZa'kkad v{k VkSj
funsZa’kkad lery] fcanq ds funsZa’'kkad] nks
fcanqvksa ds e/; dh nwjh vkSj [K.M lw=A

Unit4

(English)

Vector and Scalars, Magnitude and direction of a vector,
Direction cosines and direction ratios of a Vector, Types
of vectors and position vector of a point, Negative of a
Vector and components of a vector, Operations on vectors
— Addition of vectors, Multiplication of a vector by a
scalar, Position vector of a point dividing a line segment in
a given ratio, Properties and Application of- Scalar (dot)
product of vectors, vectors (cross) product of vectors.

Yafganh's

Ifn’k vkSj vin’k] Ifn’k dk ifjek.k vkSj fn’kk] Ifn’k
dh fn~d dksT;k vkSj fn~d vuqikr] Ifn’kkas ds
izdkj vkSj ,d fcsnq dk fLFkfr Ifn’k] _.kkRed Ifn’k
vkSj ,d Ifn’k ds ?kVdA Ifn’k ij lafd;k,a] Ifn’kksa
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dk ;ksx] ,d vfn’k Is ,d Ifn’k dk xqg.ku] fn, X,
vuqikr esa ,d fcanq dk fLFkfr Ifn’k tks fdlh js[kk
[kaM dks foHkkftr djrk gSA] izxg.k VkSj
vugiz;ksx] Ifn’k dk vin’k%aMkWV'z xqg.kuQy]
Ifn’k dk Ifn’kVafr;Zd%2 xq.kuQyA

Part-C Learning Resources
Hkkx | vug’kaflr v/;;u lalk/ku
Text books. Reference books, other resourse
ikB~; igLrd] lanHKZ igLrds] vU; lalk/ku
Suggested Readings:
vuq'kaflr Igk;d igLrdsa@ xzaFk@ vU; ikB~; lalk/ku@ ikB~; lkexzh:
ikB~;igLrds%
1. P.K. Mittal and Shanti Narayan: Vector Algebra, S.Chand Publishing, 2005.
2. Nita H. Shah. Foram A. Thakkar Matrix and Determinant Fundamentals and
Applications, CRC Press, 2020.
3. G. Prasad; Coordinate Geometry of two and Three Dimensions, Axis
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Publications, 2010.
4. el;izns’k xazFk vdkneh dh igLrdsaA
Reference Books;
lanHkZ igLrdsa ;
1- Hari Kishan: A Textbook of Matrices, Atlantic Publishers & Dist.2008.
2- Hari Kishan: Vector Algebra and Calculus, Atlantic Publishers & Dist. 2007
3- K.C.Mathew, S.Veeraraghavan: A Textbook of Co-ordinate Geometry of Two
and Three Dimensions, Chand Publication.1972.
4- Shanti Narayan and P.K.Mittal; A textbook of Matrices, S. Chand Publishing,
1953.
vuq’kaflr fMftVy lysVQkeZ osc fyad
https;//freevideolectures.com/university/iit-roorkee
https;//www.highereducation.mp.gov.in/?page=xhzlQmpZwkylQo02b%2Fy5G7w%3
D%3D
https;//epathshala.ncert.org.in

PART-D Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: : 100
Continuous comprehensive Evaluation(CCE): 30
Exam : :70
Internal Assessment: Class Test 20
Continuous comprehensive | Assignment /Presentation 10
Evaluation(CCE) Total Marks =30
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External Assessment:
Exam
Time: 03.00 Hours

Section (A) Three very Short
Questions (50 Words Each)

Section (B) Four Short Questions
(200 Words Each)

Section (C) Two Long Questions
(500 Words Each)

Total=70
Hkkx n vug’kaflr ewY:kdau fof/k:ka
vuq’kafir Irr~ ewY;kdau fof/k;ka
vf/kdre vad: 100
Irr~ O;kid ewY;kdau(CCE): 30
ijh{kk : 70
vkarfjd ewY;kdau Dykl VsLV 20
Irr~ O;kid vikabuesaV @ 10
ewY;kdau(CCE) izLrqfrdj.k%iisztsuVs’ku'z dqy ;ksx=
30

vkdyu%
ijh{kk le;% 03.00?kaVs

vugHkkxVavlerhu vir y?kq iz’u’izR;sd

50 'kCn¥%

vuqHkkx %ac’z pkj y?kq iz’u’izR;sd

200 'kCnY2

vugHkkx Yal’2 nks nh?kZ iz’u%a
500 'kCnY2

izR;sd

Total=70
Program: Certificate Course Class B.Sc I Year
dk:Zdze % izek .k i= d{kk ch-,Ilh izFke 0"kZ
Subject Mathematics
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fo"k; xf.kr
Course Type |  ikB~;@de dk Elective 2 oSdfYid 2
izdkj
Title of Paper | English | Mathematical Logic and Sets
ikB~;@e dk fguUnh | xf.krh; rdZ vkSj legPp;

'kh"kZd

Creadit Theory: 6 | Medium of Teaching | English and Hindi (Both)

AstMV LkSa)kfrd | fk{k.k dk ek/;e fgUnh ,0a vaxzsth

%6 YanksuksY

Total Marks: 100

Max Marks: 30+70 Min Marks : 35

vi/kdre vad % 30+70 | U;wure mRRkhZ.k vad

%35
Hkkx& v ifjp;
iwokZis{kk IHkh ds fy, miyC/k
Pre-requisite Open for all
ikB~;de v/;;u dh bl ikB~;Je ds var esa Nk=fuez esa I{ke gksxsA

ifjyfC/k;ka YadkslZ yfuzx | 1- 1zR;sd IHkk’kk esa rdZghu dFku Is rkidZd
vkmVdeYs dEku O;_Dr djus ds fy, rdZ ds fl)karksa dks

(CLO) mi;ksx djus esaA

2- rkfdZzd O;atdksa ds fy, IR;rk Ikjf.k;ksa dk
fuekz.k] rkfdzd rqY;rk ds fy, ijh{k.k dFku vkS;j
fo/ks; Hkk'kk dh Hkk"kk esa xf.krh; dFkuksa
dks O;Dr djus esaA

3- fofHkUu oSpkfjd ;k okLrfod ngfu;k dh leL;kvksa
ds lek/kku esa mi;gDr leqPp; IS)kafrd
vo/kkj.kkvksa] lksp izf@;k] midj.k vkSj rduhdksa
dks mi;ksx djus esaA

Course Learning
Outcomes

At the end of this course, the Students will be able

to;

1. Using the Principles of logic to distinguish
between sound and unsound reasoning in
discourse of every body.
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2. Construct truth tables for logical expressions,
test statements for logical equivalence and
represent Mathematical statements in the
language of predicate language.

3. Using the appropriate set theoretic concepts
thinking process, tools and techniques in the
solution to various conceptual or real-world
problems.

Part-B Content of the course

Hkkx& ¢ ikB~;@e dh fo"k;oLrq

Unit

Topics

Unit 1

(English) Mathematical Logic-I-Propositions and truth table,
Negation Conjuction and Disjunction, Implications and
Double implecation, Bi-conditional Propositions,
Contrapositive Imlication and Converse, Contrapositive
and Inverse propositions.

YafgUnhe | xf.krh; rdz& I-lk/; vkSj IR;rk Ikj.kh] fu"ks/K]
la;kstu vkSj fo;kstu] Iksikf/kd vkSj fi&lksikf/kd]
fi&izfrca/k Ik/;] izfr/ikukRed lksikf/kd vkSj foykse]
izfr/lkukRed ,o0a izfrykse Ik/;A

Unit 2

(English) | Mathematical Logic-I-Precedence of Logical Operators,
Tautology and Contradiction, Propositional equivalence
Logical equivalences, Predicates quantifiers-
Introduction, Quantifiers, Binding Variables and
Negations.

Yafgunh'z | xf.krh; rdZ& II-rkfdZd ladkjdksa dh iwoZrk]
iqu:fDr vkSj fojks/k] Ik/;kRed rqY;rk% rkfdzd
rqY;rk] fol/ks; vkSj izekf=d&ifjp;] izekf=d]
ck/;dkjh pj vkSj fu"ks/kA

Unit 3

(English) Set Theory: Introduction to sets, Finite and Infinite sets,
Counting Principle, Standard set Operations- Classes of
sets, Power set of a set, Difference and Symmetric
difference of two sets, Set Identities, Generalized union
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and Intersections, Principle of Inclusion and Exclusion,
Cardinality, Fuzzy sets and it’s basic operations.

Yafgunhz

leqPp; fl)kar% leqPp; dk ifjp;] ifjfer vkSj
vififer leqPp;] x.ku fhkar] ekud legPp;
lafd; k& leqPp; ds oxZ] leqPp; dk 7?kkr
legPp;] nks leqPp;ks dk varj vkSj lefer varj]
leqPp; loZlfedk,a] IlkekU;hd'r Ila?k vkSj
loZfu"B] varosZ’ku vkSj viotZu dk fl)kar]
x.kuh;rk]  vLQqV legPp; VvkSj bldh
vk/kkjHkwrlaf@;k,aA

(English)

Relations- Cartesian product of sets, Composition of
relations, Types of relations, Partitions, Equivalence
relations, partial ordering relations, Congruence modulo
relation.

Unit4  [1fqUnhvs

laca/k& legPp;ksa dk dkrhZ; xqg.kuQy]
laca/kks dk la;kstu] laca/kks ds izdkj]
foHkktu] rqY;rk laca/k] vkaf’kd Gfer laca/k]
le’ks"k ekM~;qyks laca/kA
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Part-C Learning Resources
Hkkx | vug’kaflr v/;;u lalk/ku
Text books. Reference books, other resourse
ikB~; igLrd] lanHKZ igLrds] vU; lalk/ku
Suggested Readings:
vuq'kaflr Igk;d iqgLrdsa@ xzaFk@ vU; ikB~; lalk/ku@ ikB~;
lekxzh:
ikB~;igLrds%
1. R.M.Somasundaram, Discrete Mathematical Structures PHI Learning
Pvt Ltd.2003.
2. Samar Ballav Bhoi: A Text book of Logic and sets Educreation
Publishing.2018.
3. Ganesh: Introduction to Fuzzy Sets and Fuzzy Logic; Prentice Hall
India, Learning Pvt. Ltd 2006.
4. el;izns’k xazFk vdkneh dh igLrdsaA
Reference Books;
lanHkZ igLrdsa ;
1- Ajit Kumar. S.Kumaresan, Bhaba kumar Sarma; A Foundation Course
in Mathematics.Alpha Science International Ltd. 2018.
2-R.P.Grimaldi. Discrete Marthematics and Combinatorial Mthematics,
Pearson Education. 1998.
3-Jean-Paul Tremblay. RManohar: Discrete Mathematics Structures with
Applications to Computer Science, McGraw Hill Education 1°
edition.2017
4-G.J. Klir and B.Yuan: Fuzzy set and Fuzzy Logic Pearson.2015
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vuq’kaflr fMftVy lysVQkeZ osc fyad

https;//www.highereducation.mp.gov.in/?page=xhzIQmpZwkylQo02b%2Fy5G
Tw%3D%3D

https;//epathshala.ncert.org.in

PART-D Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: : 100
Continuous comprehensive Evaluation(CCE): 30
Exam : :70
Internal Assessment: Class Test 20
Continuous comprehensive Assignment /Presentation 10
Evaluation(CCE) Total Marks =30
External Assessment: Section (A) Three very Short
Exam Questions (50 Words Each)
} Section (B) Four Short Questions
Time: 03.00 Hours (200 Words Each)
Section (C) Two Long Questions
(500 Words Each)
Total=70
Hkkx n vug’kaflr ewY:;kdau fof/k:;ka
vuq’kafir Irr~ ewY;kdau fof/k;ka
vi/kdre vad: 100
Irr~ O;kid ewY;kdau(CCE): 30
ijh{kk : 70
vkarfjd ewY;kdau Dykl VsLV 20
Irr~ O;kid vlkabuesaV @ 10
ewY;kdau(CCE) izLrqgfrdj.k'sisztsuVs’ku' dqgy ;ksx=
25
vkdyu% vuqgHkkxVav'arhu vir y?kq iz’u’izR;sd
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ijh{kk le;% 03.007kaVs

50 'kCn%z
vugHkkx 7acY2 pkj y?kq iz’u’sizR;sd
200 'kCn¥z
vugHkkx %al’2 nks nh?kZ iz’'uV4izR;sd
500 'kCnYz

Total=70
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Theory
Class B.Sc./B.A. Il Year
i (English) | Mathematics _
Subject ") . Paper No.: |

Title of (English) | Abstract Algebra
the paper | (=) S CISISRILG]

Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 |
Unit Syllabus
(English) Definition and basic properties of groups, subgroups, subgroups
) generated by a subset, Cyclic groups and simple properties
Unit | ) g @1 URHINT U9 HMRI W01, SURFE, SUNYd ¥ Sifd SUHE,
THIT g Td HHE 0T |
(English) Coset decomposition, Lagrange’s theorem and its corollaries
) including Fermat’s theorem, Normal subgroups, Quotient groups.
Unitll ) TEaYd (Ao, oRiiSl Y U4 SOd SWRE, GA W, T
SUEE, AT |E |
Unit 111 | (English) Homomorphism and Isomorphism of groups. Fundamental theorem
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of homomorphism. Transformation and Permutation group. Sn
(various subgroups of Sn n <5 to be studied). Cayley’s theorem.
lewgksa dh lekdkfjrk ,oa rqY;kdkfjrk] lekdkfjrk dk
(=) ewyHkwr izes;] :ikUrj.k ,oa @ep; lewg Sn Y4 Sn ds
fofHkUu milewqg] ladfYir gS fd n<5% dSyh izes;A
Group Automorphism, Inner Automorphism, Group of
Automorphism, Conjugacy relation and Centraliser. Normaliser.
Counting principle and class equation of a finite group. Cauchy’s
Unit IV theorem for finite abelian gropus and non-abelian groups.

() PRABRSD, FAHIS, o1 Rigid gd aRfT g &1 o T iiax |
IRFYT 3Teel Ta 3F—aTeell W @ ford PIdl &1 79 |

(English)

Definition and basic properties of rings, Ring homomorphism
subrings. ldeals and Quotient rings, Polynomial rings & its
properties, Integral domain, principal ideal domain. Euclidean
domains and unique factorization domains field and quotient fields.
I 1 URATST & FRTT WIOT, I FHIBIRGT, SUTrd, IOTSTaai!
) 7d QN7 g9, 9898 99 U9 SO WU, el uid =
TUTSTIdel! ¥, Gfaeitea wid vd ifged o GeieRor wid, &7 v
T &=

Unit VvV (English)

Text Books

1. I.N.Herstein — Topics in Algebra. Willey Eastern Ltd. New Delhi, 1977

2. PB Bhattacharya, S.K. Jain and S R Nagpaul — Basic Abstract Algebra, Wiley Eastern,
New Delhi, 1997.

3. IEYRY 2= 77T P B GRS |
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Reference Books :

1. Shantinarayan — A text Book of Modern Abstract Algebra, S. Chand and Company,
New Delhi.

2. Surjeet Singh — A Text Book of Modern Algebra.

3. N. Jacobson — Basic Algebra, Vol, I and I, W. Il. Freeman.

4. 1.S. Luther and 1.B.S. Passi — Algebra. Vol I and I, Narosa Publishing House
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Theory

Class B.Sc./B.A. Il Year

i (English) | Mathematics _
Subject () B Paper No.: 1l
Title of (English) | Advanced Calculus
the paper | (<)) SiziCZok!
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 |

Unit Syllabus

Definition of a sequence, Theorems on limits of sequences,
Indeterminate Forms, Bounded and monotonic sequences. Cauchy’s
convergence criterion, series of non-negative terms, comparison
(English) test. Cauchy’s integral test. Cauchy’s root test, ratio tests. Raabe’s
tests, logarithmic tests. Alternating series. Leibnitz’s test. Absolute
and conditional convergence, Absolute and conditional convergence
Unit | of series of real and complex term, Rearrangment of series.

IAITHH DI IRWNT, STpH @ AT W YR, JA-mig wu, IReg &
THIAE ATHT P BN AMERY AUGUS, PSS Ui B Sof,
T T, DY BT GBS UG, B DT ol TE], U
ET, IS BT TRV, AGIUDGIE  NIEv, ThaR SO, foreeie
oreror, FRUe d ufoee SifdRer| adafds wd wfas usl @ siftr
&1 fARUer 79 yfcrserT™ SifRoT |

Continuity of functions of single variable, sequential continuity.
Properties of continuous functions. Uniform continuity, chain rule
(English) of differentiability. Mean value theorems and their geometrical
interpretations. Darboux’s intermediate value theorem for
derivatives.

Aia (TP oX Be), IHAUE \iadn, |ad Berl d UREE, Uh
() M Widd, AHA-AT BT FEAT F9¥, THAE W Td DT
SR 3, sradal @ ford S &1 Aemadt 719 yRY |

Limit and continuity of functions of two variables. Partial
differentiation, Change of variables. Euler’s theorem on

Unit 11

Unit 111 | (English)
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homogeneous functions. Taylor’s theorem for functions of two
variables, Jacobians.

nks pjksa ds Qyuksa dh lhek ,oa lkarR;] vkaf’kd
vodyu pjksa dk ifjorZu] le?kkr Qyuksa ij vk;yj dk

e izes;] nks pjksa ds Qyuksa ds fy;s Vsyj dk izes;]
tsdksfc;uA
Envelops, Evolutes, Maxima and Minima of functions of two
(English) variables. Lagrange’s multiplier method. Beta and Gamma
Unit IV Functions.
@) TG, Bw=ol, &I o d Ball Bl Ieas §§ (o, ol &

onit S A, dier wd T Be |

Double and triple integrals, volumes and surfaces of solids of
UnitV | (English) revolution, Dirichlet’s integrals, change of order of integration in
double integrals.

fg® wd B—wwed, 3N @ IRY ¥ ST AT Td s, $raciey
IS fgd THwd & A B IRad |

(=)

Text Books

1. R.R. Goldbeg — Real Analysis, Oxford & 1.B.H. Publishing Co. New Delhi
2. Gorakh Prasad — Differenatial Calculus, Pothishala Pvt. Ltd. Allahabad
3. Gorakh Prasad - Integral Calculus, Pothishala Pvt. Ltd. Allahabad

4. Feycy ST U= SThTeH! @ T |

Reference Books :

1. Gabriel Klaumber — Mathematical Analysis, Marcel Dekkar, Inc, New York, 1975

2. T.M. Apostol — Mathmematical Analysis, Narosa Publishing House, New Delhi, 1985

3. D. Soma Sundaram and B. Choudhary — A first Course in mathematical Analysis, Narosa
Publishing, House , New Delhi, 1997.
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4. Murray R. Spiegel — Theory and problems of advance Calculus, Schaum Publishing Co,
New York.
5. O.E. Stanaitis — An introduction to Sequences, Series and improper integrals.
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Theory
Class B.Sc./B.A. Il Year
Subject %gr_rl‘%mh) WMathematlcs Paper No.: 11
Title of (English) | Differential Equations
the paper | (fR=d) JAqhel BT
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 |

Unit Syllabus

Series solutions of differential equations. Power series method.
Bessel and Legendre equations, Bessel’s and Legendre’s functions
and their properties — recurrence and generating function.
Unit | Orthogonality of functions.

3ahA THIBRUT BT AN A, T1T A0 T, ST TG Aolmg TGV,
’= 9 U4 ofolvg Beld U9 S99 UM, TREC (6 W9 Bheld, held
HI ATfRIeHT |

Laplace Transformation. Linearity of the Laplace transformation.
Existence theorem for Laplace transforms. Laplace transforms of
derivatives and integrals. Shifting theorems. Differentiation and
Unit 11 integration of transforms.

(=) IRAT TAT| JqHerSll Td FAGA! BT AN YR, RIFiaY
Y, WU BT 3adher §d D |

Inverse Laplace transforms, Convolution theorem. Application of

(English)

(English)

(English) Laplace transformation in Solving, Initial value problems of second

order linear differential equations with constant coefficients.
Unit 111 izfrykse ykWIykKl :ikarj.k] laoyu izes;] izkjafHkd eku
@) leL;kvksa ds fy, f}rh; dksfV ds vpj xq.kkadksa okys

jSf[kd vody lehdj.kksa dks gy djus esa ykWIykl
sikarj.kksa ds vuqiz;ksxA
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Partial differential equations of the first order, Lagrarange’s
solutions, Some special types of equations which can be solved easily
by methods other than the general method, Charpit’s general
Unit 1V method.

WM DI & AP @D FTHHU, e A, e gorR &
~=) Japd TR BT AN Ay & sifdRed o= A g1 wvem @
gd, IRUC & s fafer |

Partial differential equations of second and higher orders.
Classification of partial differential equations of second order.
Homogeneous and non-homogeneous equations with constant
coefficient. Partial differential equations reducible to equations with
constant co-efficients, equation of vibrating string, Heat equation,
Laplace equation and their solutions.

fgdla 9 S=a dife @ 3Mi® s@dd wHiHww, g difc & &Nift®s
JqHe FAIHRON BT TGO /el ONid & FHEK T4 SHE
FHIGRO, TR OB § FIWT s AHA FHIHRY, HYF SN
BT THIHROT, HHT THISHRT, ATATH FHIBIT TG 51 & |

(English)

Unit V (English)

Text Books

1. Sharma and Gupta — Integral Transform, Pragati , Prakashan Meerut.
2. Sharma and Gupta — Differential Equation, Pragati , Prakashan Meerut.

3. Raysinghania — Differential Equaitons, S. Chand & Company, New Delhi
4. FeYRY 1 U= SThIeH! @ G |

Reference Books :

1. D.A. Murray — Introductory course in differential equation, Orient Longman, India,

1967.

2. G.F. Simnons - Differential Equations, Tata Mcgraw Hill, 1972.

3. E.A. Codington — An introduction to Ordinary differential equations. Prentice Hall of
India, 1961

4. H.T.H. Piaggio — Elementary Treatise on Differential equations and their applications,
C.B.S. Publisher and Distributors, Delhi, 1985.
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5. E.D. Rainville — Special Functions, The Macmillan Company, New York.

Theory
Class B.Sc./B.A. Ill Year
i (English) | Mathematics _
Subject () TR Paper No.: |

Title of (English) | Linear Algebra and Numerical Analysis
the paper | (&) WRae o vd Feareds faseryor
Compulsory Paper Medium of Teaching : Hindi, English

Maximum Marks Total : 50 | |

Unit Syllabus

Definition and examples of Vector spaces, subspaces, sum and
direct sum of subspaces. Linear span, Linear dependence,
independence and their basic properties, Basis, Existence Theorem
for basis. Extension Theorem, Invariance of the number of elements
of a basis. Dimension, Finite dimensional vector spaces, Existence of
Unit | complementary subspace of a subspace of finite dimensional vector
space. Dimension of sum of subspaces. Quotient space and its
dimension.

|y ghfe & RIS Td SSERYT SUHARE SUFARETl &1 I 4
()] we an, Weae fawqgfa, Wee urdaan, w@dzar @ S99 g oM
MR, 3R BT IR THY, fIR T MR # 3agal 31\ 3l

(English)
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JuRadier frfg oRffa el afky aafe &1 Stfe @t /e
Sudfe &7 fdw SuwEfedl @ IrT @ famr, fawrr @ od
S CIRCEI

Linear transformations and their respresentation as matrices,
Algebra of linear transformation, Rank-Nullity theorem, change of
basis, dual space, bi-dual space and natural isomorphism, adjoint of
a linear transformation, eigen values and eigen vectors of a linear
transformation,  Diagonaatisation.  Billinear-Quadratic  and
Unit 11 Hermitian forms.

g HUIGRYT U9 DT AE fouvr, IRge wuiaRel o diel o
S0 AT WY, MR P 9Radd ga waie, fgga wafe wd
()] UThfde JearaIRdl, Jewds< & Rad wulaevr, Wad waiaeel &
ST AM Td AT Ry, feviiex, fgveam, fgerh v sfida
FHHT |

(English)

Inner Product Spaces — Cauchy-Schwartz inequality, orthogonal
vectors, orthogonal complements, orthonormal sets and bases,
Bessel’s inequality for finite dimensional spaces, Gram-Schmidi
orthogonalization process.

Unit 111 vkarj xq.ku lef"V & dkS’kh Lokts vifedk] ykafcd Ifn’k]
ykafcr iwjd] izlkekU; ykafcd legPp; ,0a vk/kkj] ifjfer
foeh; lef"V;ksa gsrq csly dh vifedk] xzke feV
ykafcdrk izdeA

Solution of Equations : Bisection, Secant, Regula Falsi, Newton’s
Methods Roots of second degree Polynomial equations.

(English) Interpolation : Lagrange interpolation, Divided differences,
Interpolation formula using Differences, Numerical Quadrature,
Newtorn — Cote’s formulae, Gauss Quadrature formulae.

=) el @ 7 — f-vom Y, Re< R, Yo weh [,

(English)

Unit IV
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e Iy, ey a9 @ 95U iRy & o1 | =iy — Ui
I=iay, fiford ofdR, 3R & ST | I<iavT GF A&ATHD
SFHe Yed DicH G, S SFAbaT 9 |

Linear equations direct methods for solving systems of linear
equations (Gauss elimination, L.U. decomposition, Cholesky
decomposition). Iterative methods (Jacobi, Gauss — Seidal reduction
methods).

Ordinary differential equations : Euler method, Single step method,
Runge-Kutta’s method, Multistep methods, Milne Simpson method,
Methods based on Numercal integration, methods based on
numerical differentiation.

WRaw Gfiero, e giiexol & e & 5 o9 B TG
faftrm: (Tew fIevE, Ta—g fadiom, e fador)  geRmeR
faftr (G fafd, Tew Risa fafd), JmRY saee FHeRr
R Y deuee 9aead w® smRa fafdi wd
HEATHE qPHer IR mERa fafer |

Unit V (English)

Text Books

1. K.B. Datta — Matrix and Linear Algebra, Prentice hall of India Pvt. Ltd, New Delhi, 2000.
2. S.S. Sastry — Introductory Mehtods of Numerical Analysis, PHI Learning Pvt. Ltd.

Reference Books :

1. K. Hoffman and R. Kunze — Linear Algebra, 2" Edition, Prentice Hall Englewood
Cliffs New Jersey, 1971.

2. S.K. Jain. A Gunawardena & P.B. Bhattacharya — Basic Linear Algebra with MATLAB
Key College Publishing (Springer - Verlag) 2001.

3. S, Kumarsaran — Linear Alebra, A Bermetric Approach Prentice — Hall of India, 2000.

4. Balaguruswamy — Numerical methods, Tata Mc Graw Hill Publications, New York.
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Theory
Class B.Sc./B.A. Ill Year
i (English) | Mathematics _
Subject () . Paper No.: Il

Title of (English) | Real and Complex Analysis
the paper | (=) Jr<fa® gd afFs faseryor
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 |

Unit Syllabus

Riemann integral, Integrability of continuous and monotonic
functions. The fundamental theorem of integral calculus, Mean
(English) value theorems of integral calculus, Partial derivatives and
differentiability of real-valued functions of two variables,
Unit | Schwartz’s and Young’s theorem, Implicit function theorem.

M FHIGA, ad T4 (R Berl &I FHIGA-NIAT, FHIBET Bl
AN THY, FAGHAl @ ARTAM THY, & ORI & arifdd A Hel
@ P S[@Pesl Td ATHACIA], W@ol §§ IT B THY, IR
B T |

Improper integrals and their convergence, Comparison tests,
Abel’s and Dirichlet’s tests, Frullan’s integral as a function of a
(English) parameter. Continuity, derivability and integrability of an integral
of a function of a parameter. Fourier series of half and full
Unit 11 intervals.

I FHIDS U9 DT IAMERT AT IRIE0] 9 UG TSRaet BT
Wiervr, Ao Badl & ®U A [AT TR, Wiad, T ghd @
B $ TADGA JAHIIA T4 TG, 3G TG qof SAaxral
BT BIRAR o7 |
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Definition and examples of metric spaces, Neighbourhoods, Limit
points, interior points, Open and closed sets. Closure and
interior, Boundary points, Subspace of metric space, Cauchy
sequences, Completeness, Cantor’s intersection theorem,
(English) Contraction principle, Real number as a complete ordered field.
Dense subsets Baire Category theorem, Separable, second
countable and first countable spaces, Continuous functions,
Uniform continuity, Properties of Continuous functions on
Compact sets.

Unit 111 nwfjd lef"V dh ifjHkk"kk ,0a mnkgj.k] Ikehl;] Ihek
fcUng vkarfjd fcUnq] foo'r ,0a lao'r leqPp;] laojd
,0a vH;arj] ifjlhek fcUnq] nwjhd lef"V dh mi lef"V]
dks’kh vuq@e] iw.kZrk] dsUVj dk loZfu"B izes;]
=) ladqpu fl)kar] iw.kZ @fer {ks= ds :i esa okLrfod
la[;k;sa] la?ku mileqPp; ck;j&dsVsxjh izes;]
I'FkDdj.k] f}rh; x.kuh; ,oa izFke x.kuh; lef"V] waa
®ord, Ubad Hidd, wWed wqg=aksa ij Irr~ Qyuksa ds

izxq.KA
Continuity and differentiability of compex function. Analytic
(English) functions, Cauchy-Reimann equations. Harmonic functions,
] Cauchy’s Theorem, Cauchy’s Integral Formula
Unit IV s Bl @ Gadl ok Sadaad], ARG Bed,
(=) DA FHIHRVT, ERAS Boe, DY T T4 DY FHAGAT
el
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Power Series representation of an analytical function, Taylor’s
UnitV | (English) series, Laurant’s series, Singularities, Cauchy’s Residue
Theorem, Contour Integration.

a Sof), I9IE Fe &1 Feuo, SR @1 AR, |k @ S,
faceomar (RiTfeRSIen) I 37 3/@avy THY, IRvET (H) FHH |

(=)

Text Books

1. Mathematical analytis by S.C. Malik and Savita Arora, New Age Publication, Delhi

2. G.J. Simmons — Introduction to Topology and Modern Analysis, Mc Graw Hill, New
York 1963

3. L.V. Alhfors, complex analysis Mc Graw Hill, New York

4. MUY 2= T ABTEH B KIS |

Reference Books :

1. Water Rudin — Real and Complex Analysis Mc Graw Hill, New York.

2. Ponnusway — Complex Analysis, Narosa Publication, New Delhi.

3. R.V. Churchill & J.W. Brown, Complex Variables and Application, 51" Edition, Mc
Graw Hill, New York, 1990.
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Theory
Class B.Sc./B.A. Ill Year
i (English) | Mathematics _
Subject ") . Paper No.: 111

Title of (English) | Discrete Mathematics

the paper | @) fafdea wfora

Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 |

Unit Syllabus

Boolean functions - disjunctive & conjunctive normal forms
(canonical & dual canonical), Bools’s expansion theorem. Relations
— Binary relation, Inverse relation, Composite relation, Equivalence
_ relation, Equivalence classes & its properties Partition of a set.

Unit | T Bor — [AaeTE U@ G S w9 (@Aed g8
A DAIDA), g P TR W | Gdy — fgar Gy, ufoam

(English)

= ey, AT ey, JoadT ey, JoadT I U9 S T &, el
BT TS |
Partial order relation, Partially ordered sets, totally ordered sets.
(English) Hasse diagram, maximal and minimal element first and last

element. Lattice — definition and examples, dual lattice, bounded
Unit 11 lattice, distributive lattice, complemented lattice.

3T HH e, AT BT WY, YU HAd T[T, 2 NG,
(=) e td AT s@ya, e g aif<aw arggq, Sere — aRvmeT g
SETENT, &4 a®, IRIg o, AT Ses, e T |
Graph — Definition types of graphs, Subgraphs, walk-path, circuit,
connected and disconnected graphs. Euler graph. Hamiltonian path

(English)
Unit 111 and circuit, shortest path in weighted graph. Dijkstra’s Algorithm
for shortest paths.
(=) vkys[k & ifjHkk"kk ,0a izdkj mi vkys[k] xeu] iFk ,0a
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ifjfiFk laca) ,oa vlac) xzkQ VvkW;yj xzkQ]
gsfeYVksfu;u iFk vkSj ifjiFk] Hkkfjr vkys[k esa
y?kqRre iFk gsrqg MkWbtdL=k ,YxksfjFkeA

Unit IV

(English)

Trees and its properties, Rooted tree, Binary tree,Spanning tree,
Rank and nullity of a graph, Kruskal’s Algorithm and Prim’s
Algorithm.

(=)

98 T4 SES U1 oW, Fua g, fgaeR 98, 9% 9@, siord @ it
Td YT, HIBS U4 UISH B YENIRMA |

Unit VvV

(English)

Matrix representation of graph — Incidence and Adjacency matrix.
Cutset and its properties. Planar graphs (definition) Kuratowski’s
two graphs.

(=)

eI BT A fTHU0T — FHIeH U4 Soi<l g , HeHcH Td
SHD WV, TR SMTerd (IR¥TT), FRICIew ! & feied |

Text Books

1. C.L.Liu — Elements of Discrete Mathematics, Mcgraw Hill, New-York
2. Narsingh Deo — Graph Theroy, Prentice Hall

3. FEAYRY Bl U= SThIeH! @ T |
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Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics
Title of the paper Advanced Abstract Algebra-I Paper No : 1 (Compulsory)
Medium of instructions English Question Paper Language:
(Teaching)
English
Maximum Marks Total 100 Main Exam: 70 C.CE: 30
Unit | Normal & Subnormal series of groups, Composition series, Jordan-Holder series.
Unit Il Solvable & Nilpotent groups.

Extension fields. Roots of polynomials, Algebraic and transcendental extensions.

Unit 111 i . . .
n! Splitting Fields. Separable and inseparable extension.

Unit IV Perfect fields, Finite fields, Algebraically closed fields.

Automorphism of extension, Galois extension. Fundamental theorem of Galois
Unit V theory .Solution of polynomial equations by radicals, insolubility of general

equation of degree.5 by radicals.

Recommended 1. LN. Herstein, Topics in Algebra, Wiley Eastern, New Delhi.

Book 2. P.B. Bhattacharya, S.K. Jain and S.R. Nagpaul, Basic Abstract Algebra,
Cambridge

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics
Title of the paper Real Analysis Paper No : 1l (Compulsory)
i Question e Lanusge:
(Teaching)
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30

Definition and existence of Riemann-Stieltjes integral and its

Unit | properties, Integration and differentiation.

Integration of vector-valued functions, Rectifiable curves.

Unit 11 . .
Rearrangements of terms of a series. Riemann’s theorem.

Sequences and series of functions, point wise and uniform
convergence, Cauchy criterion for uniform convergence, Weierstrass
Unit 11 M-test, uniform convergence and continuity, uniform convergence
and Riemann-Stieltjes integration, uniform convergence and
differentiation.

Unit IV Functions of several variables, linear transformations, Derivatives in
an open subset of R" Chain rule, partial derivatives, differentiation,
and inverse function theorem.

Derivatives of higher orders, Power series, uniqueness theorem for

Unit vV power series, Abel’s and Tauber’s theorems. Implicit function
theorem,

1. Walter Rudin, Principles of Mathematical Analysis, McGraw

Recommended Hill.

Books

1. T.M. Apostal, Mathematical Analysis Narosa.
Reference ) ] ] o
2. H.L. Royden , Real Analysis, Macmillan (Indian Edition)

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics
Title of the paper Topology-I Paper No : 111 (Compulsory)
Medium of instructions English Question Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30

Countable and uncountable sets. Infinite sets and Axiom of Choice. Cardinal
Unit | numbers and its arithmetic. Schroeder-Bernstein theorem. Statement of Cantor’s
theorem and the continuum hypothesis. Zorn’s lemma. Well-ordering theorem.

Definition and examples of topological spaces. Closed sets. Closure. Dense subsets.
Unit 11 Neighborhoods, interior exterior and boundary. Accumulation points and derived
sets. Bases and sub-bases, Subspaces and relative topology.

Alternate methods of defining a topology in terms of Kuratowski Closure

Unit 111 . ) . .
Operator and Neighborhood Systems. Continuous functions and homeomorphism.

Unit IV First and Second Countable spaces. Lindeiof’s theorems. Separable spaces. Second
Countability and Separability.

Unit V Path- connectedness, connected spaces. Connectedness on Real line. Components,
Locally connected spaces.

Recommended 1. JR. Mu_nkres, Topology- A_flrst course. Prentice-hall of India. _

Books 2. G.F. Simmons, Introduction to Topology and Modern Analysis,

McGraw Hill.
3. K.D. Joshi, Introduction to general topology, Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics
Title of the paper Complex Analysis-I Paper No : IV (Compulsory)
Medium of instructions English Ques'tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 | C.CE: 30
Unit 1 Complex integration, Cauchy-Goursat theorem. Cauchy integral formula, Higher

order derivatives

Morera’s theorem. Cauchy’s inequality. Liouville’s theorem. The fundamental

Unit 1l
theorem of algebra. Taylor’s theorem.

The maximum modulus principle. Schwartz lemma. Laurent series. Isolated
Unit I singularities. Meromorphic function theorem, argument principle Rouche,s
theorem inverse function theorem.

Residues. Cauchy’s residue theorem. Evaluation of integrals. Branches of many

Unit IV . . .
valued functions with special reference to argz, log z, z"a.

Unit V Bilinear transformations, their properties and classification. Definitions and
examples of conformal mappings.

Recommended

Books 1. J.B. Conway, Functions of one complex variable, Springer-verlag.

Note : Setting is to be Done Strictly From Recommended Books
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Theory
Class M.Sc/ M.A. Semester: I
Subject Mathematics
Title of the paper Qi\;ﬁgfﬁsﬁlgsfrete Paper No : V(l) (optional)
Mediur_n of instructions English Ques_tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 | C.CE: 30

Semi groups & Monoids- sub semi groups sub monoids Homomorphism of semi
Unit | groups and monoids. Congruence relation and Quotient Semi groups. Direct
products. Basic Homomorphism Theorem.

Lattices- Lattices as partially ordered sets, their properties, Lattices as Algebraic
Unit Il systems, sub lattices, Bounded lattices, Distributive Lattices, Complemented
lattices

Boolean Algebra- Boolean Algebras as lattices, various Boolean identities. Joint
irreducible elements, minterms, maxterms, minterm Boolean forms, canonical
forms, minimization of Boolean functions. Applications of Boolean Algebra to
switching theory (Using AND, OR, & NOT gates) the Karnaugh method.

Unit 111

Graph Theory- Definition and types of graphs. Paths & circuits. Connected
Unit IV graphs. Euler graphs, weighted graphs (undirected) Dijkstra’s Algorithm. Trees,
Properties of trees, Rooted & Binary trees, spanning trees, minimal spanning tree.

Complete Bipartite graphs, Cut-sets, properties of cut sets, Fundamental Cut-sets
Unit V & circuits, Connectivity and Separability, Planar graphs, Kuratowski’s two
graphs, Euler’s formula for planar graph

Recommended 1. J.P. Tremblay & R. Manobar, Discrete mathematical Structures,
Books McGraw Hill.

2. N. Deo, Graph Theory with applications, Preritice-Hill.

Note : Setting is to be Done Strictly From Recommended Books.
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M.Sc. SEMESTER II
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Theory
Class M.Sc/M.A. Semester: 1l
Subject Mathematics
Title of the paper Advanced Abstract Algebra-I1 Paper No : |
Medium of instructions English Ques'tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
Unit 1 Introduction to modules, Examples, sub modules quotient modules module

Homomorphism, isomorphism. Finitely generated modules, cyclic modules.

Unit 11 Simple modules, Semisimple modules, Free modules, Schur’s lemma.

Noetherain & Artinian modules and rings, Hilbert basis theorem. Wedderburn-

Unit 111 .
Artin theorem.

Uniform modules, Primary modules, Noether-laskar theorem. Fundamental

Unit IV . .
structure theorem of modules over a principal ideal domain.

Algebra of linear transformation,Characterstics roots , Matrices , Matrix of linear
Unit vV transformation , Similarity of linear transformation , invariant spaces, Reduction
to triangular forms.

Recommended 1. P.B. Bhattacharya, S.K. Jain ,S K. Nagpaul, Basic abstract Algebra,
Books Cambridge. University Press, (Indian Edition)
2. 1.N.Herstein ,Topics in Algebra , Wiley Eastern , New Delhi.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory

Class M.Sc/ M.A. Semester: 1

Subject Mathematics

Title of the paper Lebesqu_e Measure & Paper No : 11

Integration
Medium of instructions . Question Paper Language:
. English .

(Teaching) English

Maximum Marks Total: 100 | Main Exam: 70 C.CE: 30

Unit 1 Lebesgue outer measure. Measurable sets. Regularity. Measurable functions.
Borel and Lebesgue measurability. Non-measurable sets.

Unit 11 Integration of Non-negative functions. The General integral. Integration of Series,
Riemann and Lebesgue integrals.

Unit 111 The Four derivatives. Functions of Bounded variation. Lebesgue Differentiation
Theorem, Differentiation and integration.

Unit IV The LP-spaces, Convex functions, jensen’s inequality. Holder and Minkowski
inequalities. Completeness of LP

Unit \/ Dual of space when 1 <P < oo convergence in Measure, uniform. Convergence and
almost uniform convergence.

:ecokmmended 1. G.D.Barra,Measure theory and integration .

00KS 2. Real Analysis by Royden.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
lass M.Sc/ M.A. Semester: 11
Subject Mathematics
Title of the paper Topology-I1 Paper No : 111
Medium of instructions . Question Paper Language:
Teachi English
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CEE: 30

Separation axioms To,T1,T2, T3, T4: their Characterizations and basic properties.

Unit |
Urysohn’s lemma. Tietze extension theorem.

Compactness. continuous functions and compact sets. Basic properties of
Unit 11 compactness. Compactness and finite intersection property. Sequentially and
countably compact compact sets. Local compactness.

Tychonoff product topology in terms of standard sub-base and its
characterizations. Projection maps. Separation axioms and product spaces.
Connectedness and product spaces. Compactness and product spaces (Tychonoffs
theorem) countability and product space.

Unit 111

Net and filters. Topology and convergence of nets hausdorffness and nets.
Unit IV Compactness and nets. Filters and their convergence. Canonical way of converting
nets to filters and vice-versa. ultra-filters and compactness.

The fundamental group and covering spaces-Homotopy of paths. The
Unit Vv fundamental group. Covering spaces. The fundamental group of the circle and the
fundamental theorem of algebra.

1. James R. Munkres Topology, A First Course. Prentice Hall of India

Recommended Pvt. Ltd. New Delhi.

Books 2. G.F Simmons, Introduction to Topology and Modern Analysis,
McGraw-Hill Book Company.

3. K.D.Joshi, Introduction to General Topology,Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: I
Subject Mathematics
Title of the paper Complex Analysis-11 Paper No : IV
Mediur_n of instructions English Ques_tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30

Weierstrass factorization theorem. Gamma and its properties. Riemann Zeta

Unit |
function. Riemann’s functional equation

Mittage-Leffler’s theorem. Analytic continuation. Uniqueness of direct analytic
Unit 11 continuation. Uniqueness of analytic continuation along a curve. Power series
method of analytic continuation.

Schwartz reflection principle. Harmonic function on disc. Harnack inequality and

Unit 111
theorem. Dirichlet problem. Green’s function.

Canonical products. Jenson’s formula. Hadamard’s three circles theorem. Order
Unit IV of an entire function. Exponent of convergence. Borels theorem. Hadamard’s
factorization theorem.

The range of an analytic function. Bloch’s theorem. The little Picard theorem.
Unit VvV Schottky’s theorem. Montel Caratheodary and great Picard theorem. Univalent
function. Bieberbach conjecture and the ¥ —theorem.

Recommended

Books 1. J.B. Conway, Functions of one complex variable, Springer-Verlag.

2. H.K.Pathak, complex variable

Note : Setting is to be Done Strictly From Recommended Books.
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Theory

Class M.Sc/ M.A. Semester: 1]

Subject Mathematics

Advanced Discrete Paper No : V(l)

Title of the paper Mathematics-11

(optional)
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30

Matrix representation of graphs, incidence matrix Cut set matrix ,path matrix ,
Unit | circuit matrix , Adjacency matrix , directed graphs definition of types of directed
graphs, Binary search trees.

Discrete numerical functions , Asymptotic behavior of numerical functions
Unit 11 ,generating functions , Recurrence relations , linear Recurrence relations with
constant coefficients , homogeneous solution , particular solution , total solution.

Computability and formal Languages , Languages , phrase structure Grammars
Unit I derivation , sentential forms ,Language generated by grammar, Regular, Context-
Free, and Context* Sensitive Grammars.

Finite State Automata , diagram & Languages determined by Automata , Finite
Unit IV state Acceptors ,deterministic and Non-deterministic Finite Automata finite State
machines and their Transition Table & Diagrams. Equivalence machines.

Reduced machines , Kleen’s Theorem (statement only )Pumping Lemma , Moore
Unit vV and Mealy machines ,Turing Machine , Regular Expressions and corresponding
Regular Language.( definition only )

1. JP. Tremblay & R. Manobar, Discrete mathematical Structures,
Recommended McGraw Hill.

Books
2. N. Deo, Graph Theory with applications, Preritice-Hill

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: 11l
Subject Mathematics
Title of the paper Functional Analysis-1 Paper No : |
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit 1 Normed Linear spaces, Banach Spaces and examples. Properties of normed linear
spaces Basic Properties of finite dimensional normed linear spaces.
Unit 11 Normed linear subspace, equivalent norms, Ries’z lemma and compactness.
quotient space of normed linear spaces and its completeness.
Unit I Linear operator, Bounded linear operator and continuous operators.
Unit IV Linear functional, bounded linear functional, Dual spaces with examples.
Unit V Hilbert space, orthogonal complements, orthonormal sets and sequences.
Representation of functional on Hilbert spaces.
1. E.Kreyszig, Introductory functional analysis with application, Jhon
Recommended Wiley & sons, New York 1978.
Books 2. G.F. Simmous, Introductions to Topology & Modern Analysis, Tata
Mc Graw Hill, New York.
1. B.Choudhary and Sudarshan Nanda, Functional Analysis with
Reference
applications Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Mamber 0f B.O.S. et i et es aese e ene e e steesresseesterenaes




Sarojini Naidu Govt Girls P.G.(Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics
(As Recommended by the Board of Studies)
Session : 2021-22

Theory
Class M.Sc/ M.A. Semester: 1l
Subject Mathematics
Title of the paper Integral Transform-I Paper No : 11
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 | Main Exam: 70 C.C.E: 30
. Laplace Transform, Inverse Laplace Transform. Transforms of derivatives,
Unit | e .
Shifting theorem, convolution Theorem.
Unit 11 Application to Differential Equations, Application to Integral equations. Solution
of simulates differential equations.
Unit 111 Laplace Equation in two dimension, Wave Equation in one dimension Application
to wave equation.
Unit IV Application of Laplace Transform to electrical circuits, Application to Beams.
Unit V Heat conduction equation in one dimension, Application to heat conduction
equation.
Recommended 1. Integral Transforms by Goyal and Gupta.
Books 2. Integral Transform by Sneddon.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
lass M.Sc/ M.A. Semester: 111
Subject Mathematics
Title of the paper Advanced Graph Theory-I Paper No : 111
Medium of instructions English Question Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Revision of graph theoretic preliminaries. Isomorphism of graphs, subgraphs.

Walks, Paths and circuits, Connected graphs, Disconnected graphs and
Unit 11 components, Euler Graphs, Operations of Graphs, Hamiltonian paths and circuits
The traveling salesman problem.

Trees, Properties of trees, Distance and centers in a tree, Rooted and Binary trees,

Unit 111 . .. . . .
Spanning trees, Fundamental circuits, spanning trees in a weighted graph.
Unit IV Cut-sets, Properties of a cut-set, Fundamental circuits and cut-sets, connectivity
and reparability.
Unit V Planar graphs, Kuratowski's two graphs, Different Representations of a planer
graph, Detection of Planarity, Geometric Dual, Combinational Dual.
1. Graph theory with applications to Engineering and Computer Science
Recommended ) ) )
Books by Narsingh Deo. Prentice Hall of India.

2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: 111
Subject Mathematics
Title of the paper Operations Research-1 Paper No : IV
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit 1 Operations Research and its scope, Origin and Development of Operations
Research, Characteristics of Operations Research.
Unit 11 Model in Operations Research, Phase of Operations Research, Uses and
Limitations of Operation Research, Linear Programming Problems.
Unit 111 Mathematical Formulation, Graphical Solution Method.
General Linear Programming Problem: Simplex Method exceptional cases,
Unit IV artificial variable techniques; Big M method, two phase Method and Cyclic
Problems, problem of degeneracy.
Unit VvV Duality, Fundamental properties of duality and theorem of duality.
Recommended 1. Kanti Swarup, PO.K. Gupta and Manmohan, Operations Research,
Book Sultan Chand & Sons., New Delhi.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: 111
Subject Mathematics
Paper No : V(I)
Title of the paper Theory of Linear Operators-I
(optional)
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Spectral Theory in finite dimensional normed spaces. Regular value resolvent set
and spectrum.
Unit 11 Spectral Properties of Bounded Linear Operators resolvent and spectral mapping
theorem for polynomials.
Unit 11 Spectral redius of a bounded linear operator on a complex banach space. Banach
Algebra, Further properties of Banach Algebras.
Unit IV Compact linear operators on normed spaces, further properties of compact linear
operators.
Unit VvV Spectral properties of compact linear operators.

1. E. Kreyszing, Introductory functional analysis with applications. Jhon

Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis Tata
McGraw Hill, New York,
1. P.R. Halmos, Introctuion to Hilbert space and the theory of spectral
Multiplicity, socond Edition, Chelsea Publishing Co New York, 1957.
Reference 2. N. Dund Ford and J.T. Schwartz. Linear operator-3 part inter

science/Wile New Youk, 1958-74

3. G. Bachman and L. Narcil, Functional analysis for academic press New
York 1966.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: IV
Subject Mathematics
Title of the paper Functional Analysis-I1 Paper No : |
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit 1 Hilbert adjoint operator and its properties, self adjoint, Unitary and normal
operators positive operator.
Unit 11 Zorn's Lemma Hahn-Banach Thorem for real linear spaces, Hahn-Banach
theorem for complex linear space and normed linear spaces.
Unit 111 Adjoint operators on normed spaces, relation between adjoint operator and
Hilbert adjoint operator, Reflexive spaces, Reflexivity of Hilbert space.
Unit IV Category theorem - Baire's Category theorem, uniform boundedness theorem and
some of its application, strong and weak convergence in hormed spaces.
Unit V Convergence of sequences of operators and functionals, open mapping theorem,
closed graph theorem, contraction theorem.
1. E.Kreyszig, Introductory Functional Analysis with applications, John
Recommended Wiley & Sons, New York 1978.
Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis
McGraw Hill, New York.
B. Choudhary and Sudarshan Nanda, Functional Analysis with
Reference
applications, Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: v
Subject Mathematics
Title of the paper Integral Transform-II Paper No : 11

Medium of instructions

Question Paper Language:

(Teaching) English English

Maximum Marks Total: 100 | Main Exam: 70 C.C.E: 30

Unit | Fourier Transform, Infinite Fourier transform, Complex Fourier transform.

Unit Il Finite Fourier Transform and Fourier Integral.

Unit 111 Convolution theorem, Perseval's Identity for Fourier series, Parseval's Identity for
Fourier transform.

Unit IV Application for Fourier Transform to Boundary value problems.

Unit V Introduction to Hankel and Mellin Transforms, Fourier Series and Boundary
value problems

1. Integral Transforms by Goyal and Gupta.
Recommended
Books 2. Integral Transforms by I.N. Sneddon.

3. Integral Transforms by Gupta and Vashishtha.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
lass M.Sc/ M.A. Semester: 1V
Subject Mathematics
Title of the paper Advanced Graph Theory-I1 Paper No : 111
Medium of instructions . Question Paper Language:
Teachi English
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CEE: 30
Matrix representation of graphs, Incidence matrix Submatrices of A(G), Circuit
Unit | Matrix, Fundamental circuit matrix and Rank of B, An application to a switching
Network.
Unit 11 Cut-set Matrix, Relationships among Af, Bf and Cf, path matrix, Adjacency
matrix.
Unit 111 Chromatic Number, chromatic Partitioning, chromatic Polynomial, Coverings,
matching's.
Unit IV The four color problem, directed graph, some types of Digraphs, Digraphs and
Binary relations, Euler digraphs, Directed paths and connectedness.
Unit V Trees with directed graphs, Arborescence, Fundamental Circuits in Digraphs.
Matrix A,B and C of Digraphs, Adjacency matrix of a Digraph.
1. Graph theory with applications to Engineering and computer science
Recommended )
Books by Narsingh Deo.
2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/M.A. Semester: 1V
Subject Mathematics
Title of the paper Operations Research-11 Paper No : IV
Medium of instructions English Ques'tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30

Transportation problems: North-West Corner Method Least-Cost Method.
Unit | Vogel's Approximation Method, MODI Method. Exceptional cases and problem of
degeneracy.

Assignment problems, Non-Linear Programming Technigues-Kuhn-Tucker

Unit 1l . . .
Conditions, Non-negative constraints.

Network analysis, constraints in Network, Construction of network, Critical Path
Unit 111 Method(CPM) PERT, PERT calculation, Resource Leveling by Networks
Techniques and advances of network (PERT/CPM)

Simulation: Monte-Carlo Simulation. Simulation of Networks, Advantage and

itlv . ) .
Unit Limitation of Simulation.

Game theory- Two persons, Zero-sum Games, Maximin-Minimax principle,
Unit VvV games without saddle points- Mixed strategies, Graphical solution of 2xm and
mx2 games, solution by Linear Programming.

1. Kanti Swarup, P.K. Gupta and Manmohan, Operations Research,
Recommended
Books Sultan Chand & Sons, New Delhi.

1. S.D. Sharma, Operations Research.

2. F.S. Hiller and G.J. Lieberman, Industrial Engineering Series, 1995
Reference

(This book comes with a CD containing Software)
3. G.Hadley, linear programming, Narosa Publishing House, 1995.
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SN

. G.Hadley, linear and dynamic programming, Addison- Wesley Reading
mass.

5. H.A. Taha, Operations Research,- An Introduction Macmillan
Publishing.

6. Prem Kumar Gupta and D.S. Hira, Operations Research, an
Introduction S.Chand & Company Ltd., New Delhi.

7. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-

West Pvt, New Delhi, Madras.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: 1V
Subject Mathematics
Paper No : V(I)
Title of the paper Theory of Linear Operators-11
(optional)
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Further spectral properties of compact linear operators, Operator Equation
involving compact linear operators.
. Further theorems of Fredholm type, Bi-orthonormal system, Fredholm
Unit 11 . . . .
Alternative, Equicontinuous sequence, compact integral operator.
Unit 11 Spectral properties of Bounded Self-Adjoint linear operators, Further Properties
of Bounded Self-Adjoint linear operators.
. Positive operators: Product of positive operators, monotone sequences of bounded
Unit IV g, o
self adjoint operators, square roots of positive operator.
Unit V Projection Operators: Product and sum of projections. Further properties of
projections.

1. E.Kreyszing, Introductory Functional Analysis with Application, John

Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis McGraw
Hill, New York.
1. P.R. Halmons, Introduction to Hilbert space and the theory of Spectral
Multiplicity, Second Edition, Chelsea Publishing co. Y.Y., 1957.

Reference

2. N.Dund Ford and J.T. Schwartz, Linear operator-3 part inter
science/Wiley, New York.

Note : Setting is to be Done Strictly From Recommended Books.
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Course: B.Sc. (Scheme Of Examination)
Theory Title of paper Marks Compulsory/Optional
Papers
Theory | C.C.E | Total
B.SC.I-YEAR
Algebra, Vector Analysis 70 30 100 Major
Paper | &Geometry
Calculus & Differential 70 30 100 Major /Minor /Elective
Paper Il | Equations
B.SC. Il YEAR
Paper 1 Abstract Algebra 50
Advanced Calculus 30 200
Paper Il
50
paper I Differential Equations 50
B.SC. lll YEAR
Linear Algebra & 50 Compulsory
Paper | Numerical Analysis
Real And Complex 50 50 200 Compulsory
Paper Il Analysis
Paper I Discrete Mathematics 50 Optional
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Scheme of examination

Course: M.Sc. (2 Years Degree Course)
SEMESTER |
Theory Title of paper | Compulsory/Opt Marks
Papers ional Theor | C.C Total
y E
Paper | Advanced Compulsory 70 30 100
Abstract
Algebra-|
Paper Il Real Analysis Compulsory 70 30 100
Paper Il Topology-I Compulsory 70 30 100
Paper IV Complex Compulsory 70 30 100
Analysis-I
Paper V Advanced Optional 70 30 100
Discrete
Mathematics - |
Paper VI Job Oriented Compulsory -- -- 50
Project Work
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SEMESTER I
Paper | Advanced Compulsory 70 30 100
Abstract Algebra-
Il
Paper Il Lebesgue Compulsory 70 30 100
Measure &
Integration
Paper Il Topology-li Compulsory 70 30 100
Paper IV Complex Compulsory 70 30 100
Analysis-II
Paper V Advanced Optional 70 30 100
Discrete
Mathematics-II
Paper VI Job Oriented Compulsory -- -- 50
Project Work
SEMESTER llI
Paper | Functional Compulsory 70 30 100
Analysis - |
Paper Il Integral Optional 70 30 100
Transforms - |
Paper Il | Advanced Graph Optional 70 30 100
Theory -I
Paper IV Operations Optional 70 30 100
Research-|
Paper V | Theory of Linear Optional 70 30 100
Operators-I
Paper VI Job Oriented Compulsory -- -- 50
Project Work
SEMESTER IV
Paper | Functional Compulsory 70 30 100
Analysis - Il
Paper I Integral Optional 70 30 100
Transforms - |l
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Paper Ill | Advanced Graph Optional 70 30 100
Theory -l
Paper IV Operations Optional 70 30 100
Research-ll
Paper V | Theory of Linear Optional 70 30 100
Operators-Ii
Paper VI Comprehensive Compulsory -- -- 50
Viva-Voce
Paper VII Internship Compulsory -- -- 100
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Syllabus

2021 -2022
Semester / yearly Pattern

Subject: MATHEMATICS

CONTENTS

Under Graduate Level
Theory Paper

”»” »n

” »n

Post Graduate Level
Theory Paper

” n
” »n

” »n

B.Sc.l Year

B.Sc.ll Year

B.Sc.lll Year

Semester |

Semester I

Semester il

Semester IV

Date of submission in Autonomous Examination cell:

Page No.
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Signature
H.O.D.

Course outcomes (COS)
Class : B.Sc. Il Year
Paper : |
Title : Abstract Algebra Mathematics
The objective of this course is to help all the students to develop a positive attitude
towards.
1. Group theory and applications of Group, Subgroups, Cyclic groups and its
properties.
2. Have a deeper understanding of Lagrange’s theorem Fermal’s theorem.
Normal subgroups and Quotient groups.
3. Have a solid knowledge of Homomorpism, Isomorphism of groups,
Fundamental theorem of homomorphism, Caley’s theorem.
4. Students will be enable to developing important skills in problem solving
techniques of Rings, Subrings, Ideal, Integral domain and Field.
5. Students will be enable to stimulate interest in learing of Group
Automorphism, Cauchy’s theorem and Conjugacy relation.

Course outcomes (COS)
Class : B.Sc. Il Year
Paper : 11
Title : Advaced Calculus Mathematics
In this course students will be enable to :

1. Analyzing and describing the behviour of sequences, limit. Cauchy’s
theorem, Tests of Convergence.

2. Students have a deeper understanding of Continuity, Mean value theorems
and Darboux’s value theorem.
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3. Students have a solid knowledge of partial differentiation, Euler’s Taylor’s
theorem for function of two variables and Jacobians.

4. Students will be enable to developing important skill in problem solving
method of Envelops, Evolutes, Maxima and Minima, Beta and Gamma

Function.
5. Students will be enable to stimulate interest in learning of Double and triple
integrals, volume and surface, change of order of integration.

Course outcomes (COS)
Class : B.Sc. Il Year
Paper : 111

Title : Differential Equations Mathematics
In this course students will be enable to :

1. Analyzing and describing the behavior of series solution, power series
method, Bessel’s, Legendre’s equations and functions and their properties,
Recurrence relations.

2. Students have a deeper understanding of Laplace Transformation and its
properties, shifting theorems, differentiation and integration of transforms.

3. Students have a solid knowledge of inverse Laplace transform, convolution
theorem, applications, initial value problem.

4. Students will be enable to developing important skills in problem solving of
second order partial differential equation, Higher order partial differential
equations, homogeneous and non homogenous equations , heat equation,
laplace equation and equation of vibrating string.

5. Students will be enable to stimulate interest in learning of partial differential
equation of Ist order, Lagrange’s solution, general method, charpit’s general
method.

Signature of Mamber 0f B.O.S. et i et es aese e ene e e steesresseesterenaes



Sarojini Naidu Govt Girls P.G.(Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics
(As Recommended by the Board of Studies)
Session : 2021-22

Course outcomes (COS)
Class : B.Sc. Il1 Year
Paper : |
Title : Linear Algebra and Numerical Analysis
The objective of this course is to provide understanding of vector space, Quotient
space, Rank-Nullity Theorem and wide aspects of Numerical Analysis in which
solution of equations, Interpolation and direct methods for solving systems of
linear equations have been included.

1. Students will be able to define and give examples of vector spaces, sub-
spaces, Linear span, Linear dependence and independence, Basis,
Dimensions etc.

2. They will have the knowledge of linear transformation, inner product spaces,
Quotient spaces, Cauchy-Schwartz inequality orthogonal and orthonormal
sets.

3. Students will learn to find Eigen values and Eigen vectors of a matrix which
Is used in the study of chemical reactions and geometry.

4. They will be able to solve problems by using Regula-Falsi, Secant,
Newton’s methods and also will be able to find Interpolation and Numerical
Quadrature.

5. Students would be able to solve system of linear equations by Elimination
method, and ordinary differential equations by Euler’s method, Runge-Kutta
method, Milin-Simpson method.
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Course outcomes (COS)
Class: B.Sc. 111 Year
Paper: II
Title: Real and Complex Analysis
The objective of this paper / course is to provide deep knowledge and
understanding of Real and complex analysis.

1. Students will be able to define Riemann-Integral, Its properties, Improper
Integrals, Its convergence, Fourier series, Frullani’s Integra.

2. They will be able to prove mean-value theorem, Schwartz’s and Young’s
theorem. Cantor’s intersection theorem, Baire’s category theorem.

3. Students will be able to define metric spaces, neighbourhoods, limit point,
interior point, open and closed sets, uniform continuity, compactness,
sequential compactness, connectedness etc.

4. Students will have the knowledge of complex numbers, Analytic functions,
Harmonic functions, Fixed points, cross ratio and conformal mappings.

Course outcomes (COS)
Class : B.Sc. Il Year
Paper : 111 (optional)
Title : Discrete Mathematics
The objective of this paper is to understand the topics of Discrete mathematics in
which Boolean functions, lattice and types of it are included students will be able
to make graphs and circuits.
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1. Students will be able to define and identify various types of relations like
binary relation, Inverse relation, composite and equivalence relation,

2. They would be able to differentiate among various types of sets like partially
and totally ordered sets and lattices like dual and bounded lattice etc.

3. The students will be able to draw various graphs and circuits and would be
able to find shortest paths.

4. Students would be able to state various properties of tree, rooted tree, binary
tree, they will be able to find Rank and Nullity of Graph.

5. They would be able to write the algorithm, Kruskal’s algorithm and prime
algorithm
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M.sc. (Mathematics)
Program Specific Outcome

e Students will be able to analyze the problems and interpret data
for investigating problems in the field of Mathematics.

e Student of Mathematics can pursue higher studies (M.Phil., Ph. D)
to attain research positions. Students can get jobs in various fields
both in the private and public sector. Some of the common job
positions or profiles for a math enthusiast are Assistant Professor,
Research Analyst, Assistant Scientist, Training Manager etc. They
can apply for jobs in Banking sector, Aerospace and Defense,
Automobile, IT and Software, Railways, and the Manufacturing
sector. As Mathematician, one can be involved in research and
development in specialized branches such as Commutative
Algebra and Algebraic Geometry, Discrete Mathematics and
Coding Theory, Groups, Semi groups and Topology, Applied
Mathematics and Differential Equations, Functional Integration,
Operator Theory/Operator Algebras, Mathematical Biology,
Mathematics Education.

e Besides Industrial sector there are ample opportunities in
Academics, like in School Education Department and Higher
Education Department.

e Students will be able to understand the wide potential of the
subject Mathematics, and its implementation in sustainable
development.
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Syllabus

Post Graduate

2021-2022
Semester Pattern

Subject: MATHEMATICS

CONTENTS Page No.
Post Graduate Level Theory
Paper
e Semester | 1-5
”» Semester 6-10
||
e Semester 11-15
11|
. Semester 16 - 21
v

Date of submission in Autonomous Examination cell:
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COURSE OUTCOMES
SEMESTER-I
Paper | : The objective of this course is to provide Normal and subnormal
Advanced series of groups and Perfect and Finite Fields.
Abstract
Algebra-I > Students will be able to solve problems related to concept

of groups, Nilpotent groups.

> Student will be able to facilitate the understanding of the
structure of a problem where the problem involves a
permutation group: e.g. Nature of the roots of a polynomial
equation.

Paper II: Real The objective of this course is to provide knowledge of
Analysis Riemann-Stieltjes integral and its properties

> Students will be able to solve problems related to
convergence of series and sequence of functions.

> Students will be able to apply Implicit function and inverse
function theorem.

> Students will be able to solve problems related to functions
of several variables in Real Analysis.

Paper III : The objective of this course is to provide knowledge of Sets and
Topology-I1 Topological Spaces.

> Students will be able to give proofs of Zorn’s lemma and
Lindelof’s theorem.

> Students will be able define Countable and Uncountable
sets and infinite sets.

> Students will be able to understand the concept of path
connectedness and locally connected spaces.
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Paper IV: The objective of this course is to provide knowledge of Complex
Complex Integration and Residues
Analysis

> Students will be able to proof Morera’s Theorem,
Cauchy_Goursat theorem, Cauchy’s Residue Theorem.

> Students will be able to state properties of Bilinear

transformations.

> Students will be able to give definition and examples of
conformal mappings.

Paper V: The objective of this course is to Students will be aware about
Advanced Semi groups ,Lattices, Boolean Algebra, and Graph Theory.
Discrete

Mathematics-I > Students will be able to understand the concept of

Homomorphism of Semi groups and monoids.

> Students will be able to state properties of Lattices as
Algebraic systems.

> Students will be able to understand the concept of Boolean

Algebra to Switching theory.

> Students will be able to give definition and examples of
Graph and its various Types.
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COURSE OUTCOMES
SEMESTER-II
Paper I: The objective of this course is to provide understanding of
Advances Modules and Algebra of Linear Transformation
Abstract
Algebra-II > Students will be able to define and give examples of
Modules, Sub-Modules, Cyclic modules and Primary
modules.

> Students will be able to give proofs of Hilbert basis
theorem, Noether_Laskar theorem and Wedderburn Artin

theorem.
Paper II: The objective of this course is to aware students about
Lebesgue Lebesgue outer measure and integration of Non Negative
Measure and Functions
Integration
> Students will be able to define and give examples of outer
measure, Measurable sets, Convex functions and Uniform
Convergence.
> Students will be able to proof Jensen’s inequality, Holder
and Minkowski inequalities.
> Students will be able to solve the problem related to
Integration of series.
Paper III: The objective of this course is to provide understanding of
Topology-II separation axioms, Net and Filters.

> Students will be able to define separation axioms, TO ,T1
,T2,T3 ,T4 spaces.
> Students will be able to state properties of separation
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axioms and TO ,T1,T2,T3,T4 spaces.
> Students will be able to solve Homotopy of paths,
Compactness and proof of theorem of Algebra.

Paper IV: The objective of this course is to provide understanding of
Complex Gamma function and its Properties and Canonical Products.
Analysis-II
> Students will be able to give proofs of Weierstrass
Factorization theorem, Mittage -Leffler’s Theorem, Bloch’s
theorem, Picard theorem.

> Students will be able to state Schwantz reflection
Principle, Jenson’s Formula Harmonic function

Paper V: The objective of this course is to provide knowledge about
Advanced Matrix Representation and Theory of Automata.

Discrete

Mathematics-II > Students will be able to understand the concept of Discrete

Numerical Functions.

> Students will be able to state properties of Lattices as
Algebraic systems.

> Students will be able to understand the concept of Boolean
Algebra to Switching theory.

> Students will be able to give definition and examples of
Graph and its various Types.
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COURSE OUTCOMES

SEMESTER-III

Paper I The objective of this course is to provide understanding about
:Functional Normed Linear Spaces, subspaces and Linear Functionals.
Analysis -1

> Students will be able to understand definition and
properties of Normed linear spaces, Banach Spaces, Linear
Operator, Linear functionals and Hibert Spaces.

> Students will be able solve examples of Banach Spaces and
Dual Spaces.

> Students will be able to give the proof of Riesz’s Lemma
and understand compactness.

Paper II: Integral The objective of this course is make students understandable
Transform-I about Laplace Transform and Laplace equations in two
dimensions.

> Students will be able to solve the problem of Laplace
Transformation and Laplace Equation.

> Students will be able to apply differential equation,
Integral equation and Heat conduction equation in one

dimension
Paper III: The objective of this course is to provide understanding of
Advanced Graph concept of Tree and Planar Graphs

theory -1
> Students will be able to define Properties of Tree and Cut-
Sets.
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> Students will be able to understand Euler Graph ,
Hamiltonian Paths and Kuratowski’s two graph .

IV: The objective of this course is to provide understanding of
model in Operation & Research

> Students will be able to understand Characteristics of
Operation & Research

> Students will be able to solve Linear Programming
Problem, Simplex Methods and Fundamental Property of
Duality.

Paper V: Theory The objective of this course is to make students
of Linear understandable about Spectral Theory and its properties of

Operators-I

Bounded Linear Operators

> Students will be able to understand Regular Value
Resolvent Set.

> Students will be able understand complex Banach Space
and Banach Alegbra .

> Students will be able to understand properties of compact
linear operators.
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COURSE OUTCOMES

SEMESTER IV

The objective of this paper will give the students the fare idea
of concept of Hilbert adjoint operator and Zorn’s Lemma

» Student will be able to define and give examples self adjoint
operator, Unitary operator, Normal operator and Positive
operator.

» Student will able to give proof of Hahn Banach Theorem,
Category Theorem and Open mapping theorem.

> Student will able to define strong & weak convergence of
operators.

The objective is to provide an understanding of various
concepts of Fourier Transform

» Student will be able to solve problems related to Finite
Fourier Transform and Boundary Value Problem.

> Student will be able to solve Convolution Theorem and
Parseval’s identity for Fourier Transform.

The objective is to demonstrate & Matrix Representation of
Graphs and Trees as Directed Graph.

» Students will develop ability to understand Cut set matrix
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and Chromatic Number.
» Students will able to solve Four color problem and
fundamental Circuits in Digraphs.

Paper IV: The objective of this paper is to give knowledge of solving
Operation various problem of operation research
Research-II

» Students will be able to solve Transportation problem,
assignment problem and PERT/CPM path problem.

» Students will be able to concept of Game theory and its
solution by linear programming.

Paper V: Theory The objective of this course is to aware students about further
of Linear knowledge of Spectral properties of compact Linear operators,
Operators-I1 Positive operators and Projection operators.

> Students will be able to solve theorems of Fredholm type
and understand the concept of Bounded Self-adjoined
Linear operators.

> Students will be able to perform product and square root

of Positive operators.

> Students will be able to understand properties of
Projection.
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Theory

Class

B.Sc./B.A. | Year

Subject

(English) | Mathematics

(=)

TR Paper No.: |

Title of

(English) | Algebra and Trigonometry

the paper | (f2<d)

SN ga oAt

Compulsory Paper

Medium of Teaching : Hindi, English

Maximum Marks

Total : 50 |

Unit

Syllabus

Unit |

(English)

Rank of matrix, Normal & Echelon form of a matrix, Characteristics
equations of a matrix, Eigen values, Eigen vectors, Linear
Independence of row and column matrix.

AFE B O, MYE I UEMFI Td UHaE ®U, IE Bl
AMEe FHIGRY, IREA AF, 9y, dfdd @ w1 SegE
=T |

Unit 1l

(English)

Cayley Hamilton theorem and its use in finding inverse of a matrix,
application of matrix to solve a system of linear (homogenous and
non-homogenous) equations, theorems on consistency and
inconsistency of system of linear equations, solving linear equations
upto three unknown.

Del—effieeT THT UG MMYE BT Yoh¥ INIE (THETT U9 JFHE)
o B F 39ET ST, e TRl d e @ ' 3 R
AE BT TN, Nad el & Mer 31 Eadar gd SR W)
T, I I e 9% @ WRad THeRl B g |

Unit 11

(English)

Relation between the roots and coefficients of a general polynomial
equation in one variable, transformation of equation. Reciprocal
equations, Descarte’s rule of signs.

,d pj ds lkekU; cgginksa ds lehdj.k ds xq.kkadksa ,0a
ewyksa ds chp laca/k] lehdj.kksa dk :ikarj.k] O;qRQe
lehdj.k] fpUgksa dk fndkrsZa fu;eA

Unit IV

(English)

Logic — Logical connectives, Truth Tables, Tautology, Contradiction,
Logical Equivalance, Algebra of propositions, Boolean Algebra —
definition and properties , Boolean Functions, switching circuits and
its applications, logic gates and circuits.

TOYE — a9 GAIodh, Tddl 9RYN, 6 SR e, difed
oI, |t BT SO | g SIorTora — TRHTST Td SHa U,
e word, Raae uRuer vd SHS PN, THER UG TR |
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De-Moivre’s theorem and its application, direct and inverse circular
and hyperbolic functions, expansion of trigonometric functions,
logarithm of complex quantities, Gregory’s series, summation of
trignometrical series.

Unit V (English)

S-Alzad U9 Ud 3H® SIWANT, Y& U9 Fobd Jaid U4
(=) IfTRIIRIE B PPvfadT wadl & aR, It genst &1
TG, AR 2o o St &1 A |

Text Books

1. S.L. Loney — Plane Trigonometry Part - 11

2. K.B.Datta — Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd, New Delhi
2000.

3. Chadrika Prasad — A Text Book on Algebra and Theory of Equations, Pothishala Pvt.
Ltd. Allahabad

4. C.L.Liu - Elements of Discrete Mathematics (Second Edition), Mc Graw Hill,
International Edition, Computer Science Series, 1986.

5., FAYRY 3T T=T ABIEH B TS |

Reference Books :

1. H.S.Hall and S.R. Knight — Higher Algebra H.M. Publication 1994.

2. N. Jacobson — Basic Algebra Vol.l and I, W.H. Freeman.

3. 1.S. Luther and 1.B.S. Passi — Algebra. Vol I and 11, Narosa Publishing House

4. N. Saran and R.S. Gupta — Analytical Geometry of Three Dimension, Pothishala Pvt.
Ltd. Allahabad.
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Theory

Class

B.Sc./B.A. | Year

(English) | Mathematics

Subject )

o Paper No.: 11

Title of (English) | Calculus and Differential Equations

the paper | (f2<d)

B UG APl AHIHROT

Compulsory Paper

Medium of Teaching : Hindi, English

Maximum Marks

Total : 50 |

Unit Syllabus

(English)

Successive differentiation, Leibnitz theorem, Maclaurin’s and
Taylor’s series expansions, Asymptotes.

Unit |
(=)

IR TP, ole-iol YT, AGRA TG <ok AU # far|
ST |

(English)
Unit 11

Curvature, tests for concavity and convexity, points of inflexion,
multiple points, tracing of curcves in Cartesian and polar
coordinates.

(=)

qehdl, el Yd Jaderdt ol uxiewr, dfa aRaas fawg, Igfews,
P Ta gdr Fdwial H i BT SR |

(English)

Integration of transcendental functions, Definite Integrals,
Reduction formulae, Quadrature, Rectification.

Unit 11
(=)

vchth; Qyuksa dk lekdyu] fuf’ pr lekdyu] lekU;u Iw=]
{ks=dyu ,0a pkidyuA

(English)

Unit IV

Linear differential equations and equations reducible to the linear
form, Exact differential equation, first order and higher degree
equations solvable for x, y and p, Chairaut’s equation and singular
solutions, geometrical meaning of a differential equations,
Orthogonal trajectories.

RaP IaHAT THHRUT TG WRap THHRT § GHHI IThd THIBII,
YT qH FHIHRYT X, y T p H & & IFY YW difc U§ =
g IahA THIBRY, T BTGP0 IR RARE 8| Jadd
FHHRYT BT AT 3ref, Fifde o
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Linear differential equation with constant coefficient, Homogeneous
linear ordinary differential equation, Linear differential equation of
Unit VvV | (English) second order, transformation of equations by chainging the
dependent variable / independent variable, method of variation of
parameters.

@) o, fgdig @ife & Rad sadrad FHHT [WaT oW/ WRAH R
@ IR gRT FHIHRUIT BT B[RV, Urael fa@=T fafer |

Text Books

1. Gorakh Prasad — Differential Calculus, Pothishala Private Ltd. Allahabad

2. Gorakh Prasad — Integral Calculus, Pothishala Private Ltd. Allahabad

3. D.A. Murray — Introductory Course in Differential Equations, Orient Longman (India)
1967

4. FEgYRy 3= U=er Ir@TeHl o TS |

Reference Books :

1. G.F. Simmons — Differential Equations, Tata Mc Graw Hill, 1972

2. E.A. Codington — An Introduction to ordinary differential equation, Prentice Hall of
India, 1961

3. H.T.H. Piaggio — Elementary Treatise on Differential Equations and their Application,
C.B.S. Publisher & Distributors, Delhi, 1985

4. S.G. Deo - Differential Equations, Narosa Publishing House.

5. N. Pishkunov — Differential and Integral Calculus, Peace Publishers, Moscow.
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Theory
Class B.Sc./B.A. | Year
Subject g{gr_rl%hsh) WMathematlcs Paper No.: I
Title of (English) | Vector Analysis and Geometry
the paper | (=) afey fasewor vd safafa
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 |

Unit Syllabus

Unit |

(English)

Product of four vectors, Reciprocal vectors, vector differentiation,
Gradient divergence and curl in Cartesian and cylindrical co-
ordinates, Higher order derivatives, vector identities and vector
equations.

IR Qs &7 UM, Jopd Aley, AlwEdHAd, SR Y4 S THR
Ayl d§ Uf¥ge, SR Ud $ol| ST Pifc IJdPpoidd, Ay
el vd afey e |

(English)

Vector Integration, Theorems of Gauss, Green, Stoke (without
proof) and problems based on them. Application to geometry,
curves in space, curvature and torsion, Serret — Frenet’s formula.

Unit 11

(=)

Afey gHreed, T, M9 9 e Wy (@A SuuRy) @ 3\ W
IMENRE UsT | o # SryanT, e # g%, amar gd Wi, AT,
BAe G |

(English)

General equation of second degree, tracing of conics, system of
conics, polar equation of a conic.

Unit 1

(=)

firh; ?kkr ds O;kid lehdj.k] 'kkadoks dk vuqjs[k.k]
‘kkado fudk;] 'kkado dk /kzqoh; lehdj.kA

Unit IV

(English)

Equation of cone with given base, generators of cone, condition for
three mutually perpendicular generators, Right circular cone,
equation of cylinder and its properties.

(=)

R T IR W TG BT FTHB, TE D TP, A WER AT
TP 7 ey, IR U, SO BT FHIGROT 3R FHD WO |
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Central conicoids, Paraboloid, eppipsoid, hyperboloid of one and

i (English) ] ]
Unitv two sheets and their properties.

DY WPHad, Th AR IS & R, Jregeds, AfuRaadsl
T D IO |

(&=

Text Books

1. N. Saran and S.N. Nigam - Introduction to Vector Analysis, Pothishala Pvt. Ltd.

Allahabad

2. Gorakh Prasad and H.C. Gupta — Text Book on Coordinate Geometry, Pothishala Pvt.
Ltd. Allahabad

3. N. Saran and R.S.Gupta — Analytical Geometry of Three Dimension, Pothishala Pvt. Ltd.
Allahabad (Unit 1V)

Reference Books :

1. Rj.T. Bell — Elementary Treatise on Coordinate Geometry of Three Dimensions,
Macmillan
India Ltd., 1994 (Unit - V)
2. Murray R. Spiegel — Theory and Problems of Advance Calculus, Schaum Publishing
Company, New York.
. Murray R. Spiegel — Vector Analysis, Schaum Publishing Company, New York.
. Shanti Narayan — A Text Book of Vector Calculus, S. Chand & Co. New Delhi.
. Shanti Narayan — A Text Book of Vector Algebra, S. Chand & Co. New Delhi.
. S.L. Loney — The Elements of Coordinate Geometry, Macmillan and Company, London.
. P.K. Jain and Khalil Ahmad — A text book of Analytical Geometry of Two Dimensions,
MacMillan Indian Ltd., 1994.
8. P.K. Jain and Khalil Ahmad — A text book of Analytical Geometry of Three Dimensions,
Willey Eastern Ltd., 1994.

~N O O b W
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Class B.Sc./B.A. Il Year
Subject gflgr_rl%hsh) Tl\r/flélgematlcs Paper No.: |
Title of (English) | Abstract Algebra
the paper | f@=d) I oo
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 |
Unit Syllabus
(English) Definition and basic properties of groups, subgroups, subgroups
) generated by a subset, Cyclic groups and simple properties
Unitl ) W @1 UNRATNT Y4 G W, SUGHE, SUNHeEd 9§ il SUNHE,
THIA g Y4 g U |
(English) Coset decomposition, Lagrange’s theorem and its corollaries
. including Fermat’s theorem, Normal subgroups, Quotient groups.
Unit Il ) WEAYead (Ao, oRiTSl S Ud SE SURE, BF W, SN
IuE, f9rT |E |
Homomorphism and Isomorphism of groups. Fundamental theorem
(English) of homomorphism. Transformation and Permutation group. Sn
(various subgroups of Sn n <5 to be studied). Cayley’s theorem.
Unit 111 lewgksa dh lekdkfjrk ,0a rqY;kdkfjrk] lekdkfjrk dk
(@=) ewyHkwr izes;] :ikUrj.k ,0a Q@ep; lewg Sn ¥4 S» ds
fofHkUu milewg] ladfYir gS fd n<5% dSyh izes;A
Group  Automorphism, Inner Automorphism, Group of
(English) Automorphism, Conjugacy relation and Centraliser. Normaliser.
Counting principle and class equation of a finite group. Cauchy’s
Unit 1V theorem for finite abelian gropus and non-abelian groups.
g WHIRAI, 3iT: BRI, WIHIRARN BT g, TYFaar day iR
@) DHITHRD, TGS, T Rigia gd IRMT g &1 a1 T |
RFAT 3Mdel Td IF—aTaell g @ ford It &1 W |
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Definition and basic properties of rings, Ring homomorphism
subrings. ldeals and Quotient rings, Polynomial rings & its
properties, Integral domain, principal ideal domain. Euclidean
domains and unique factorization domains field and quotient fields.

Unit V (English)

JII D URYIST Td HHRI W0T, IAT FHTBIRAT, SUIAY, JOTSTTaedl
) 7d fMNT 99, 9898 I@@ U9 SEd WU, Ui Uid 3=
UISTaatl Uid, Jfdeilfsa Uid §a 3ifgdid oM SRy Uid, &9 U4
foamT &=

Text Books

1. I.N.Herstein — Topics in Algebra. Willey Eastern Ltd. New Delhi, 1977

2. PB Bhattacharya, S.K. Jain and S R Nagpaul — Basic Abstract Algebra, Wiley Eastern,
New Delhi, 1997.

3. FAYQY 3T I=T AP D THS |

Reference Books :

1. Shantinarayan — A text Book of Modern Abstract Algebra, S. Chand and Company,
New Delhi.

2. Surjeet Singh — A Text Book of Modern Algebra.

3. N. Jacobson — Basic Algebra, Vol, I and I, W. Il. Freeman.

4. 1.S. Luther and 1.B.S. Passi — Algebra. Vol | and 11, Narosa Publishing House
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Class

B.Sc./ B.A. Il Year

(English) | Mathematics

Subject ()

TR Paper No.: 11

Title of (English) | Advanced Calculus

the paper | (f2<d) SizCIok!
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 |

Definition of a sequence, Theorems on limits of sequences,
Indeterminate Forms, Bounded and monotonic sequences. Cauchy’s
convergence criterion, series of non-negative terms, comparison
test. Cauchy’s integral test. Cauchy’s root test, ratio tests. Raabe’s
tests, logarithmic tests. Alternating series. Leibnitz’s test. Absolute
and conditional convergence, Absolute and conditional convergence
of series of real and complex term, Rearrangment of series.

ITHH DI IRMNT, STIHH o AT W YR, IAEi wu, IReg g
UHAT A DY BT SAMERY AUGUS, FRUNHD Ual @i S,
Tl TG0, DY BT FHDBS UKL, B DT oI TET, U
ST, W BT TRV, AGIVGE  GOE0, YhaR Soh,  foreeier
ieror, FRUeT wd ufiee sifdRer | arafds wd wfas usl @t st
3T fRUer vd ufoserr=i sifimor |

Continuity of functions of single variable, sequential continuity.
Properties of continuous functions. Uniform continuity, chain rule
of differentiability. Mean value theorems and their geometrical
interpretations. Darboux’s intermediate value theorem for
derivatives.

Aia (T@ o) Wo), IHANE \iad, §ad Be d UEH, Uhb
M Widd, AHA-AAT B FHAT 99, T THT Td ST
SR 3, sTamdl @ ford ST &1 Aegadil A9 W9 |

Limit and continuity of functions of two variables. Partial
differentiation, Change of variables. Euler’s theorem on
homogeneous functions. Taylor’s theorem for functions of two
variables, Jacobians.

Unit Syllabus
(English)
Unit |
(=)
(English)
Unit 11
(=)
(English)
Unit 111
(=)

nks pjksa ds Qyuksa dh lhek ,oa lkarR;] vkaf’kd
vodyu pjksa dk ifjorZu] le?kkr Qyuksa ij vk;yj dk
izes;] nks pjksa ds Qyuksa ds fy;s Vsyj dk izes;]
tsdksfc;uA
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Envelops, Evolutes, Maxima and Minima of functions of two
(English) variables. Lagrange’s multiplier method. Beta and Gamma
Unit IV Functions.

) IgTelly, Hvgvl, al TR P BoFl & SfaS U§ S, oid &
oniet B A, dier vd T B |

Double and triple integrals, volumes and surfaces of solids of
Unit vV | (English) revolution, Dirichlet’s integrals, change of order of integration in
double integrals.

fe® @ F—awad, 3N & IRYEI ¥ SIfMd e Td U3, gracicy

) THTG S fgP THIPe B HH BT IR |

Text Books

1. R.R. Goldbeg — Real Analysis, Oxford & 1.B.H. Publishing Co. New Delhi
2. Gorakh Prasad — Differenatial Calculus, Pothishala Pvt. Ltd. Allahabad
3. Gorakh Prasad — Integral Calculus, Pothishala Pvt. Ltd. Allahabad

4. FeYRY 1 U= SThIeH! @ T |

Reference Books :

1. Gabriel Klaumber — Mathematical Analysis, Marcel Dekkar, Inc, New York, 1975

2. T.M. Apostol — Mathmematical Analysis, Narosa Publishing House, New Delhi, 1985

3. D. Soma Sundaram and B. Choudhary — A first Course in mathematical Analysis, Narosa
Publishing, House , New Delhi, 1997.

4. Murray R. Spiegel — Theory and problems of advance Calculus, Schaum Publishing Co,
New York.

5. O.E. Stanaitis — An introduction to Sequences, Series and improper integrals.
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Theory

Class

B.Sc./ B.A. Il Year

(English) | Mathematics

Subject ")

- Paper No.: 111

Title of (English) | Differential Equations

the paper | (=) Aqhel FHIHYOT
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 |

Unit Syllabus

(English)

Unit |

Series solutions of differential equations. Power series method.
Bessel and Legendre equations, Bessel’s and Legendre’s functions
and their properties — recurrence and generating function.
Orthogonality of functions.

ITH GBI BT A &, O SN &, S UG oolmg THIPRT,
99 U4 ofolvg e U4 S9a UM, IR U4 oM@ Bed, ol
P AT |

(English)

Unit 1l

Laplace Transformation. Linearity of the Laplace transformation.
Existence theorem for Laplace transforms. Laplace transforms of
derivatives and integrals. Shifting theorems. Differentiation and
integration of transforms.

AN BUTARYT, ATATH ®UAROT B IRgpd1, Al wUiaRer & ford
IRTT UG | IdPololl UG FHATR! DI Aol ®UIGROT, IR
URY, ®YIARON BT IdPpel UG FHIDH |

(English)

Inverse Laplace transforms, Convolution theorem. Application of
Laplace transformation in Solving, Initial value problems of second
order linear differential equations with constant coefficients.

Unit 111

izfrykse ykWIykl :ikarj.k] laoyu izes;] izkjafHkd eku
leL;kvksa ds fy, f}rh; dksfV ds vpj xq.kkadksa okys
jSf[kd vody lehdj.kksa dks gy djus esa ykWIykl
sikarj.kksa ds vuqiz;ksxA
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Partial differential equations of the first order, Lagrarange’s
solutions, Some special types of equations which can be solved easily
by methods other than the general method, Charpit’s general
Unit IV method.

(English)

U BIfe & MNP Jqh THIDHRY, ol O, faffe yorR &
=) JahHd THIHRUT  HT AP A @ foRad s fafy gRr SR 9
8, IRfUc & AUS fafer|

Partial differential equations of second and higher orders.
Classification of partial differential equations of second order.
Homogeneous and non-homogeneous equations with constant
coefficient. Partial differential equations reducible to equations with
constant co-efficients, equation of vibrating string, Heat equation,
Laplace equation and their solutions.

Unit V (English)

fadia T S=a @ifc & e sEda aieRY, i @Ife & aift®s
JqHel FAIHRON BT TGO /el ONd & FHEK T4 AL
FHIG, IR UMDl H§ NG D aHd THHR, HHI SR
BT THIHOT, ST TGV, ATATH FHH0T Td 1 & |

Text Books

1. Sharma and Gupta — Integral Transform, Pragati , Prakashan Meerut.
2. Sharma and Gupta — Differential Equation, Pragati , Prakashan Meerut.
3. Raysinghania — Differential Equaitons, S. Chand & Company, New Delhi

4. FAYRY 3 U=T STHIGHT B IS |

Reference Books :

1. D.A. Murray — Introductory course in differential equation, Orient Longman, India,

1967.

2. G.F. Simnons - Differential Equations, Tata Mcgraw Hill, 1972.

3. E.A. Codington — An introduction to Ordinary differential equations. Prentice Hall of
India, 1961

4. H.T.H. Piaggio — Elementary Treatise on Differential equations and their applications,
C.B.S. Publisher and Distributors, Delhi, 1985.

5. E.D. Rainville — Special Functions, The Macmillan Company, New York.
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Class

B.Sc./ B.A. Il Year

(English) | Mathematics

Subject )

TR Paper No.: |

Title of (English) | Linear Algebra and Numerical Analysis

the paper | (=) ae dorforg vd d@ards fasersor
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 | |

Definition and examples of Vector spaces, subspaces, sum and
direct sum of subspaces. Linear span, Linear dependence,
independence and their basic properties, Basis, Existence Theorem
for basis. Extension Theorem, Invariance of the number of elements
of a basis. Dimension, Finite dimensional vector spaces, Existence of
complementary subspace of a subspace of finite dimensional vector
space. Dimension of sum of subspaces. Quotient space and its
dimension.

afey gafe 3 gRMYT U9 SerERv SudEfe Sugdftedt &1 AT vd
ye an, Wae fawqgfa, Wae qrdaar, wWazar @ S g oM
IR, AR BT AT 79T, fIR 79T MR H @gdl &1 |1 &)
uRed-ie frfg oRffa frfie afty wofe &1 Suaafe & /e
SugHfe &1 IRaw SugEfeal & A Y o, v e
S9! faeT |

Linear transformations and their respresentation as matrices,
Algebra of linear transformation, Rank-Nullity theorem, change of
basis, dual space, bi-dual space and natural isomorphism, adjoint of
a linear transformation, eigen values and eigen vectors of a linear
transformation,  Diagonaatisation.  Billinear-Quadratic  and
Hermitian forms.

Unit Syllabus
(English)
Unit |
(=)
(English)
Unit 11
(=)

RgP TR T ITHT Mg Fe9vr, IRgd wuraRen 31 91 T
S YT 99, MR & URaad ga gAre, fgga wwfe gd
Upfiie JeaTaIRal, Tesdrs< &I Rad wuiarvl, Wad wuiawol &
TSI AN U9 3MgE Afey, fapeftex, fgueeam, fgamh & i
HHE |
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Unit 111

(English)

Inner Product Spaces — Cauchy-Schwartz inequality, orthogonal
vectors, orthogonal complements, orthonormal sets and bases,
Bessel’s inequality for finite dimensional spaces, Gram-Schmidi
orthogonalization process.

vkarj xq.ku lef"V & dkS’kh Lokts vifedk] ykafcd Ifn’k]
ykafcr iwjd] izlkekU; ykafcd leqPp; ,0a vk/kkj] ifjfer
foeh; lef"V;ksa gsrq csly dh vifedk] xzke feV
ykafcdrk izdeA

Unit IV

(English)

Solution of Equations : Bisection, Secant, Regula Falsi, Newton’s
Methods Roots of second degree Polynomial equations.
Interpolation : Lagrange interpolation, Divided differences,
Interpolation formula using Differences, Numerical Quadrature,
Newtorn — Cote’s formulae, Gauss Quadrature formulae.

AR & B — fg—favor fafdr, Riee fafd, e wreit I,
e Iy, g aa & Igug wlexRT & el | S=iAvT — AU
Iiay, fovifold ofay, 3R @& STANT 9§ Iidyd g3 9e&Ieid
AT e DIcH GF, TS &adhad G |

Unit VvV

(English)

Linear equations direct methods for solving systems of linear
equations (Gauss elimination, L.U. decomposition, Cholesky
decomposition). Iterative methods (Jacobi, Gauss — Seidal reduction
methods).

Ordinary differential equations : Euler method, Single step method,
Runge-Kutta’s method, Multistep methods, Milne Simpson method,
Methods based on Numercal integration, methods based on
numerical differentiation.

WRap e, Was TP & Fe B 5 F B T
At (ew e, ta—g fOdiom, dere o) geRgRh
faftr (G faft, Tow Rsa fafd), 9mRv saed FHieRr
fm—Rroaa A, dJeoee e w® mRa faftdi w4
RIS JqHeaT TR TR faferT |
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Text Books

1. K.B. Datta — Matrix and Linear Algebra, Prentice hall of India Pvt. Ltd, New Delhi, 2000.
2. S.S. Sastry — Introductory Mehtods of Numerical Analysis, PHI Learning Pvt. Ltd.

Reference Books :

1. K. Hoffman and R. Kunze — Linear Algebra, 2" Edition, Prentice Hall Englewood
Cliffs New Jersey, 1971.

2. S.K. Jain. A Gunawardena & P.B. Bhattacharya — Basic Linear Algebra with MATLAB
Key College Publishing (Springer - Verlag) 2001.

3. S, Kumarsaran — Linear Alebra, A Bermetric Approach Prentice — Hall of India, 2000.

4. Balaguruswamy — Numerical methods, Tata Mc Graw Hill Publications, New York.
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Theory

Class B.Sc./B.A. Ill Year

i (English) | Mathematics _
Subject () B Paper No.: 1l
Title of (English) | Real and Complex Analysis
the paper | (=) I<fd® Ud affs faseryor
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 |

Riemann integral, Integrability of continuous and monotonic
functions. The fundamental theorem of integral calculus, Mean
value theorems of integral calculus, Partial derivatives and
differentiability of real-valued functions of two variables,
Schwartz’s and Young’s theorem, Implicit function theorem.

W99 GHIPd, Iad UG Tahlete Bl & GHIG-Idl, GHIGaT &l
AN T, FAGAl @ ARTAM T9Y, & ORI & arifad A Hel
P NP aHaS TG JTHA-IIdl, ol Yd AT & JHd, IRUT
B YR |

Improper integrals and their convergence, Comparison tests,
Abel’s and Dirichlet’s tests, Frullan’s integral as a function of a
parameter. Continuity, derivability and integrability of an integral
of a function of a parameter. Fourier series of half and full
intervals.

Unit Syllabus
(English)
Unit |
(=)
(English)
Unit 11
(==

I THIDHA YT AP SIHERYT JoAT W0 et UG (SRl &l
wWiervT, FAIfed Badl & ®U A [AT Thd, Wiad, T ghad ©
B B TAGA JAHIA T4 THIGA], 3G UG qof Sfaxral
@1 BIRIR 207 |
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Definition and examples of metric spaces, Neighbourhoods, Limit
points, interior points, Open and closed sets. Closure and
interior, Boundary points, Subspace of metric space, Cauchy
(English) sequences, Completeness, Cantor’s intersection theorem,
Contraction principle, Real number as a complete ordered field.
Dense subsets Baire Category theorem, Separable, second
countable and first countable spaces.

Unit 111 nwfjd lef"V dh ifjHkk"kk ,0a mnkgj.k] Ikehl;] Ihek
fcunq vkarfjd fcUnq] foo'r ,oa lao'r legPp;] laojd
,0a VH;arj] ifjlhek fcUng] nwjhd lef"V dh mi lef"V]
(=) dks’kh vuq@e] iw.kZrk] dsUVj dk loZfu"B izes;]
ladgpu fl)kar] iw.kZ @fer {ks= ds :i esa okLrfod
la[;k;sa] la?ku mileqPp; ck;j&dsVsxjh izes;]
i'FkDdj.k] f}rh; x.kuh; ,0a izFke x.kuh; lef"VA

Continuous functions, Extension theorem, Uniform continuity,
Compactness, Sequential compactness. Totally bounded spaces.
Finite intersection property, Continuous functions and compact
Unit IV sets. Connectedness.

(=) i gReg wfife, R wdfs gwur, §ad wew g9 €@sd
Tz, gl |

(English)

Complex numbers as ordered pairs, Geometric representation of
complex numbers. Continuity and differentiability of compex
UnitV | (English) function. Analytic functions, Cauchy-Reimann equations.
Harmonic functionsMobius transformations. Fixed points, Cross
ratio. Inverse points. Conformal Mappings.

|fas dE& BT g™ 3 WY | |t der &1 safafag o,
A, Bl P gaar R eEderiaal, fawifle %,
DY—AE FAIHRY], JHAE! Bod, Afead wuiaeer, Rer fag
e arqum, uftdim g, dF®Hda e |
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Text Books

1. Mathematical analytis by S.C. Malik and Savita Arora, New Age Publication, Delhi
2. G.J. Simmons — Introduction to Topology and Modern Analysis, Mc Graw Hill, New
York 1963

3. L.V. Alhfors, complex analysis Mc Graw Hill, New York
4. FIYRY 2= U7eT STHIGHl B YIS |

Reference Books :

1. Water Rudin — Real and Complex Analysis Mc Graw Hill, New York.

2. Ponnusway — Complex Analysis, Narosa Publication, New Delhi.

3. R.V. Churchill & J.W. Brown, Complex Variables and Application, 5" Edition, Mc
Graw Hill, New York, 1990.
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Class

B.Sc./ B.A. 1l Year

(English) | Mathematics

Subject )

TR Paper No.: 11

Title of (English) | Discrete Mathematics

the paper | (<) fafqe fora
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 |

Boolean functions — disjunctive & conjunctive normal forms
(canonical & dual canonical), Bools’s expansion theorem. Relations
— Binary relation, Inverse relation, Composite relation, Equivalence
relation, Equivalence classes & its properties Partition of a set.

T Bod — Ao td SaoME g w9 (SAiNed gd
ST pANDE), g BT AR T | G99y — fg=r deg, ufoam
1 faurer |

Partial order relation, Partially ordered sets, totally ordered sets.
Hasse diagram, maximal and minimal element first and last
element. Lattice — definition and examples, dual lattice, bounded
lattice, distributive lattice, complemented lattice.

3T HH ey, AV HAT T, YU HN G, TUE SN,
Sfeas td s sua, uo¥ vd if~aq Iag, SiTae — gRYTT g9
ISRV, gd oNed, IRTG Ao, AR e, [ o1 |

Graph — Definition types of graphs, Subgraphs, walk-path, circuit,
connected and disconnected graphs. Euler graph. Hamiltonian path
and circuit, shortest path in weighted graph. Dijkstra’s Algorithm
for shortest paths.

Unit Syllabus
(English)
Unit |
(=)
(English)
Unit 11
(=)
(English)
Unit 111
(=)

vkys[k & ifjHkk"kk ,0oa izdkj mi vkys[k] xeu] iFk ,0a
ifjiFk laca) ,oa vlac) xzkQ vkW;yj xzkQ]
gsfeYVksfu;u iFk vkSj ifjiFk] Hkkfjr vkys[k esa
y?kgRre iFk gsrg MkWbtdL=k ,YxksfjFkeA

Signature of Member of B.O.S. .cccciiiiis it e e v




Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Trees and its properties, Rooted tree, Binary tree,Spanning tree,
(English) Rank and nullity of a graph, Kruskal’s Algorithm and Prim’s
Unit IV Algorithm.

=) g8 Ud Swa U &, (T g8, fGaeR g4, 9o g&, afa @ S
Td YA, HEbel U9 UISH D TR |

Matrix representation of graph — Incidence and Adjacency matrix.
UnitVv | (English) Cutset and its properties. Planar graphs (definition) Kuratowski’s
two graphs.

e BT AE HU0 — gHIed Td YSol=l 3Ny , HcdcH Tq

& SHD WV, R 3o (lRum), gRieie & fgeme |

Text Books

1. C.L.Liu — Elements of Discrete Mathematics, Mcgraw Hill, New-York
2. Narsingh Deo — Graph Theroy, Prentice Hall

3. TAYRY 3= I AP B THSD |
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Class M.Sc/ M.A. Semester: |
Subject Mathematics
Title of the paper Advanced Abstract Algebra-1 | Paper No: | (Compulsory)
Medium of instructions English Question Paper Language:
(Teaching) English
Maximum Marks Total 100 Main Exam: 70 C.CE: 30
_ Normal & Subnormal series of groups, Composition series, Jordan-Holder
unit | series.
Unit 11 Solvable & Nilpotent groups.
Onit ] Extension fields. Roots of polynomials, Algebraic and transcendental
ni

extensions. Splitting Fields. Separable and inseparable extension.

Unit IV Perfect fields, Finite fields, Algebraically closed fields.

Automorphism of extension, Galois extension. Fundamental theorem of Galois
Unit V theory .Solution of polynomial equations by radicals, insolubility of general
equation of degree.5 by radicals.

Recommended 1. L.N. Herstein, Topics in Algebra, Wiley Eastern, New Delhi.

Book 2. P.B. Bhattacharya, S.K. Jain and S.R. Nagpaul, Basic Abstract
Algebra, Cambridge

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics
Title of the paper Real Analysis Paper No : 1l (Compulsory)
Medium of . .
instructions English Question I;ip?ig#anguage.
(Teaching) 9
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
. Definition and existence of Riemann-Stieltjes integral and its
Unit | - . . .
properties, Integration and differentiation.
Unit 11 Integration of vector-valued functions, Rectifiable curves.

Rearrangements of terms of a series. Riemann’s theorem.

Sequences and series of functions, point wise and uniform
convergence, Cauchy criterion for uniform convergence, Weierstrass
Unit I M-test, uniform convergence and continuity, uniform convergence
and Riemann-Stieltjes integration, uniform convergence and
differentiation.

Unit 1V Functions of several variables, linear transformations, Derivatives in
an open subset of R" Chain rule, partial derivatives, differentiation,
and inverse function theorem.

Derivatives of higher orders, Power series, uniqueness theorem for

Unit vV power series, Abel’s and Tauber’s theorems. Implicit function
theorem,

1. Walter Rudin, Principles of Mathematical Analysis, McGraw

Recommended Hill.

Books

1. T.M. Apostal, Mathematical Analysis Narosa.

Reference . . . .

2. H.L. Royden , Real Analysis, Macmillan (Indian Edition)

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/M.A. Semester: |
Subject Mathematics
Title of the paper Topology-I Paper No : 111 (Compulsory)
Medium of instructions English Question Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30

Countable and uncountable sets. Infinite sets and Axiom of Choice. Cardinal
numbers and its arithmetic. Schroeder-Bernstein theorem. Statement of
Cantor’s theorem and the continuum hypothesis. Zorn’s lemma. Well-
ordering theorem.

Unit |

Definition and examples of topological spaces. Closed sets. Closure. Dense
Unit 11 subsets. Neighborhoods, interior exterior and boundary. Accumulation points
and derived sets. Bases and sub-bases, Subspaces and relative topology.

Alternate methods of defining a topology in terms of Kuratowski Closure
Unit I Operator and Neighborhood Systems. Continuous functions and
homeomorphism.

First and Second Countable spaces. Lindeiof’s theorems. Separable spaces.

nit IvV - .
Unit Second Countability and Separability.
Unit V Path- connectedness, connected spaces. Connectedness on Real line.
Components, Locally connected spaces.
Recommended 1. JR Ml_mkres, Topology—Aflrst course. Prentice-hall of India. _
Books 2. G.F. Simmons, Introduction to Topology and Modern Analysis,

McGraw Hill.
3. K.D. Joshi, Introduction to general topology, Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. ..ccccceiceis s e e



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics
Title of the paper Complex Analysis-I (Pgszpﬁrs;rl;;
Medium of instructions English Ques'tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 | C.C.E: 30
Unit 1 C(_)mplex integra_tion_, Cauchy-Goursat theorem. Cauchy integral formula,
Higher order derivatives
Unit I1 Morera’s theorem. Cauchy’s inequality. Liouville’s theorem. The fundamental

theorem of algebra. Taylor’s theorem.

The maximum modulus principle. Schwartz lemma. Laurent series. Isolated
Unit I singularities. Meromorphic function theorem, argument principle Rouche,s
theorem inverse function theorem.

Residues. Cauchy’s residue theorem. Evaluation of integrals. Branches of

Unit IV . . .
many valued functions with special reference to argz, log z, za.

Unit V Bilinear transformations, their properties and classification. Definitions and
examples of conformal mappings.

Recommended

Books 1. J.B. Conway, Functions of one complex variable, Springer-verlag.

Note : Setting is to be Done Strictly From Recommended Books

Signature of Member of B.O.S. .cccciiiiis it e e v



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics
Advanced Discrete Paper No : V(I) (optional)

Title of the paper Mathematics-1

Medium of instructions Enalish Question Paper Language:
(Teaching) 9 English
Maximum Marks Total: 100 Main Exam: 70 | C.CE: 30

Semi groups & Monoids- sub semi groups sub monoids Homomorphism of
Unit | semi groups and monoids. Congruence relation and Quotient Semi groups.
Direct products. Basic Homomorphism Theorem.

Lattices- Lattices as partially ordered sets, their properties, Lattices as
Unit 11 Algebraic systems, sub lattices, Bounded lattices, Distributive Lattices,
Complemented lattices

Boolean Algebra- Boolean Algebras as lattices, various Boolean identities.
Joint irreducible elements, minterms, maxterms, minterm Boolean forms,
Unit I canonical forms, minimization of Boolean functions. Applications of Boolean
Algebra to switching theory (Using AND, OR, & NOT gates) the Karnaugh
method.

Graph Theory- Definition and types of graphs. Paths & circuits. Connected
graphs. Euler graphs, weighted graphs (undirected) Dijkstra’s Algorithm.
Trees, Properties of trees, Rooted & Binary trees, spanning trees, minimal
spanning tree.

Unit IV

Complete Bipartite graphs, Cut-sets, properties of cut sets, Fundamental Cut-
Unit Vv sets & circuits, Connectivity and Separability, Planar graphs, Kuratowski’s
two graphs, Euler’s formula for planar graph

Recommended 1. J.P. Tremblay & R. Manobar, Discrete mathematical Structures,
Books McGraw Hill.
2. N. Deo, Graph Theory with applications, Preritice-Hill.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .ccccciiiis it e e v
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M.Sc. SEMESTER I
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Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory
Class M.Sc/ M.A. Semester: 11
Subject Mathematics
Title of the paper Advanced Abstract Algebra-11 | Paper No : |
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit 1 Introduction to modules, Examples, sub modules quotient modules module
Homomaorphism, isomorphism. Finitely generated modules, cyclic modules.
Unit 11 Simple modules, Semisimple modules, Free modules, Schur’s lemma.
Unit 111 Noetherain & Artinian modules and rings, Hilbert basis theorem.
Wedderburn-Artin theorem.
Unit IV Uniform modules, Primary modules, Noether-laskar theorem. Fundamental
structure theorem of modules over a principal ideal domain.
Algebra of linear transformation,Characterstics roots , Matrices , Matrix of
Unit Vv linear transformation , Similarity of linear transformation , invariant spaces,
Reduction to triangular forms.

Recommended 1. P.B. Bhattacharya, S.K. Jain ,S K. Nagpaul, Basic abstract Algebra,
Books Cambridge. University Press, (Indian Edition)
2. |.N.Herstein ,Topics in Algebra , Wiley Eastern , New Delhi.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .cccciiiiis it e e v



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory
Class M.Sc/ M.A. Semester: I
Subject Mathematics
. L M r Paper No : 1l
Title of the paper ebesqu_e easure & aper No
Integration
Medium of instructions . Question Paper Language:
. English .

(Teaching) English

Maximum Marks Total: 100 | Main Exam: 70 | C.CE: 30

Unit 1 Lebesgue outer measure. Measurable sets. Regularity. Measurable functions.
Borel and Lebesgue measurability. Non-measurable sets.

Unit 11 Integration of Non-negative functions. The General integral. Integration of
Series, Riemann and Lebesgue integrals.

Unit 111 The Four derivatives. Functions of Bounded variation. Lebesgue
Differentiation Theorem, Differentiation and integration.

Unit 1V The LP-spaces, Convex functions, jensen’s inequality. Holder and Minkowski
inequalities. Completeness of L*

Unit \/ Dual of space when 1 < P < oo convergence in Measure, uniform. Convergence
and almost uniform convergence.

gecimmended 1. G.D.Barra,Measure theory and integration .

00KS 2. Real Analysis by Royden.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .ccccciiiis it e e v



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory
lass M.Sc/ M.A. Semester: 1
Subject Mathematics
Title of the paper Topology-I1 Paper No : 111
Medium of instructions . Question Paper Language:
Teachi English
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30

Separation axioms To,T1,T2, T3, T4 their Characterizations and basic

Unit |
properties. Urysohn’s lemma. Tietze extension theorem.

Compactness. continuous functions and compact sets. Basic properties of
Unit 11 compactness. Compactness and finite intersection property. Sequentially and
countably compact compact sets. Local compactness.

Tychonoff product topology in terms of standard sub-base and its
characterizations. Projection maps. Separation axioms and product spaces.
Connectedness and product spaces. Compactness and product spaces
(Tychonoffs theorem) countability and product space.

Unit 111

Net and filters. Topology and convergence of nets hausdorffness and nets.
Unit IV Compactness and nets. Filters and their convergence. Canonical way of
converting nets to filters and vice-versa. ultra-filters and compactness.

The fundamental group and covering spaces-Homotopy of paths. The
Unit VvV fundamental group. Covering spaces. The fundamental group of the circle and
the fundamental theorem of algebra.

1. James R. Munkres Topology, A First Course. Prentice Hall of India

Recommended Pvt. Ltd. New Delhi.

Books 2. G.F Simmons, Introduction to Topology and Modern Analysis,
McGraw-Hill Book Company.

3. K.D.Joshi, Introduction to General Topology,Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .cccciiiiis it e e v



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory
Class M.Sc/ M.A. Semester: I
Subject Mathematics
Title of the paper Complex Analysis-11 Paper No : IV
Medium of instructions English Ques_tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
Unit | Weierstrass factorization theorem. Gamma and its properties. Riemann Zeta

function. Riemann’s functional equation

Mittage-Leffler’s theorem. Analytic continuation. Uniqueness of direct
Unit 11 analytic continuation. Uniqueness of analytic continuation along a curve.
Power series method of analytic continuation.

Schwartz reflection principle. Harmonic function on disc. Harnack inequality

Unit 111
and theorem. Dirichlet problem. Green’s function.

Canonical products. Jenson’s formula. Hadamard’s three circles theorem.
Unit IV Order of an entire function. Exponent of convergence. Borels theorem.
Hadamard’s factorization theorem.

The range of an analytic function. Bloch’s theorem. The little Picard theorem.
Unit V Schottky’s theorem. Montel Caratheodary and great Picard theorem.
Univalent function. Bieberbach conjecture and the ¥ —theorem.

Recommended
Books 1. J.B. Conway, Functions of one complex variable, Springer-Verlag.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .ccccciiiis it e e v



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,

Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory

Class

M.Sc/ M.A. Semester: 1

Subject

Mathematics

Title of the paper

Advanced Discrete Paper No : V()

Mathematics-11

(optional)
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 | C.CE: 30
Matrix representation of graphs, incidence matrix Cut set matrix ,path matrix
Unit | , circuit matrix , Adjacency matrix , directed graphs definition of types of
directed graphs, Binary search trees.
Discrete numerical functions , Asymptotic behavior of numerical functions
Unit 11 ,generating functions , Recurrence relations , linear Recurrence relations with

constant coefficients , homogeneous solution , particular solution , total
solution.

Computability and formal Languages , Languages , phrase structure
Unit I Grammars derivation , sentential forms ,Language generated by grammar,

Regular, Context-Free, and Context* Sensitive Grammars.

Finite State Automata , diagram & Languages determined by Automata ,
Unit IV Finite state Acceptors ,deterministic and Non-deterministic Finite Automata

finite State machines and their Transition Table & Diagrams. Equivalence

machines.

Reduced machines , Kleen’s Theorem (statement only )Pumping Lemma ,
Unit Vv Moore and Mealy machines ,Turing Machine , Regular Expressions and

corresponding Regular Language.( definition only )

1. J.P. Tremblay & R. Manobar, Discrete mathematical Structures,

Recommended McGraw Hill.
Books

2. N. Deo, Graph Theory with applications, Preritice-Hill

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .cccciiiiis it e e v
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Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,

Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)

Session: 2020-21

Theory
Class M.Sc/ M.A. Semester: 111
Subject Mathematics
Title of the paper Functional Analysis-I Paper No : |
Medium of instructions English Ques_tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
Unit 1 I\_Iormed Linear §paces, Ba_nach _Sp_aces_ and faxamples. Properties of normed
linear spaces Basic Properties of finite dimensional normed linear spaces.
Unit 11 Normed linear subspace, equivalent norms, Ries’z lemma and compactness.

guotient space of normed linear spaces and its completeness.

Unit I Linear operator, Bounded linear operator and continuous operators.
Unit IV Linear functional, bounded linear functional, Dual spaces with examples.
Unit V Hilbert space, orthogonal complements, orthonormal sets and sequences.
Representation of functional on Hilbert spaces.
1. E.Kreyszig, Introductory functional analysis with application,
Recommended Jhon Wiley & sons, New York 1978.
Books 2. G.F. Simmous, Introductions to Topology & Modern Analysis,
Tata Mc Graw Hill, New York.
1. B.Choudhary and Sudarshan Nanda, Functional Analysis with
Reference
applications Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .ccccceiiees s e



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,

Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)

Session: 2020-21

Theory

Class M.Sc/ M.A. Semester: i

Subject Mathematics

Title of the paper Integral Transform-I Paper No : 1l

Medium of instructions Enalish Question Paper Language:

(Teaching) g English

Maximum Marks Total: 100 | Main Exam: 70 | C.CE: 30

Unit | Laplace Transform, Inverse Laplace Transform. Transforms of derivatives,
Shifting theorem, convolution Theorem.

Unit 11 Application to Differential Equations, Application to Integral equations.
Solution of simulates differential equations.

Unit 111 Laplace Equation in two dimension, Wave Equation in one dimension
Application to wave equation.

Unit IV Application of Laplace Transform to electrical circuits, Application to Beams.

Unit V Heat conduction equation in one dimension, Application to heat conduction
equation.

Recommended 1. Integral Transforms by Goyal and Gupta.

Books 2. Integral Transform by Sneddon.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .cccceiees i e



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory
lass M.Sc/ M.A. Semester: 111
Subject Mathematics
Title of the paper Advanced Graph Theory-I Paper No : 111
Medium of instructions English Question Paper Language:
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 C.C.E: 30
Unit | Revision of graph theoretic preliminaries. Isomorphism of graphs, subgraphs.

Walks, Paths and circuits, Connected graphs, Disconnected graphs and
Unit 11 components, Euler Graphs, Operations of Graphs, Hamiltonian paths and
circuits The traveling salesman problem.

Trees, Properties of trees, Distance and centers in a tree, Rooted and Binary

Unit I trees, Spanning trees, Fundamental circuits, spanning trees in a weighted
graph.

Unit IV Cut-sets, Properties of a cut-set, Fundamental circuits and cut-sets,
connectivity and reparability.

Unit V Planar graphs, Kuratowski's two graphs, Different Representations of a
planer graph, Detection of Planarity, Geometric Dual, Combinational Dual.

1. Graph theory with applications to Engineering and Computer
Recommended ) ) ) ]
Books Science by Narsingh Deo. Prentice Hall of India.

2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .cccciiiiis it e e v



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory
Class M.Sc/ M.A. Semester: 111
Subject Mathematics
Title of the paper Operations Research-1 Paper No : IV
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit 1 Operations Research and its scope, Origin and Development of Operations
Research, Characteristics of Operations Research.
Unit 11 Model in Operations Research, Phase of Operations Research, Uses and
Limitations of Operation Research, Linear Programming Problems.
Unit I Mathematical Formulation, Graphical Solution Method.
General Linear Programming Problem: Simplex Method exceptional cases,
Unit IV artificial variable techniques; Big M method, two phase Method and Cyclic
Problems, problem of degeneracy.
Unit Vv Duality, Fundamental properties of duality and theorem of duality.
1. Kanti Swarup, PO.K. Gupta and Manmohan, Operations Research,
Recommended )
Book Sultan Chand & Sons., New Delhi.

1. S.D. Sharma, Operation Research.

2. F.S. Hiller and G.J. Lieberman, Industrial Engineering Series, 1995.
(This book comes with a CD containing software)

3. G.Hadley, Linear Programming, Narosa Publishing House, 1995.

4. G. Hadley, Linear and Dynamic programming, Addison-Wesley

Reference Reading Mass.

5. H.A. Taha, operations research- An introduction, Macmillan
Publishing Co. Inc., New York.

Signature of Member of B.O.S. .ccccciiiis it e e v



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

6. Prem Kumar Gupta and D.S,. Hira, Operation Research, an
Introduction, S.Chand & Compary Ltd, New Delhi

7. N.S. Kambo, Mathematical Programming Techniques, Affiliated
East-West Pvt.Ltd.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .cccciiiiis it e e v



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory
Class M.Sc/ M.A. Semester: 11l
Subject Mathematics
Paper No : V(I)
Title of the paper Theory of Linear Operators-I
(optional)
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 | C.CE: 30
Unit | Spectral Theory in finite dimensional normed spaces. Regular value resolvent
set and spectrum.
Unit 11 Spectral Properties of Bounded Linear Operators resolvent and spectral
mapping theorem for polynomials.
Unit 111 Spectral redius of a bounded linear operator on a complex banach space.
Banach Algebra, Further properties of Banach Algebras.
Unit 1V Compact linear operators on normed spaces, further properties of compact
linear operators.
Unit VvV Spectral properties of compact linear operators.

1. E. Kreyszing, Introductory functional analysis with applications.
Recommended Jhon Wiley & Sons, New York 1978.

Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis Tata
McGraw Hill, New York,
1. P.R. Halmos, Introctuion to Hilbert space and the theory of spectral
Multiplicity, socond Edition, Chelsea Publishing Co New York, 1957.
Reference 2. N. Dund Ford and J.T. Schwartz. Linear operator-3 part inter

science/Wile New Youk, 1958-74

3. G. Bachman and L. Narcil, Functional analysis for academic press
New York 1966.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .ccccciiiis it e e v
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Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory
Class M.Sc/ M.A. Semester: 1V
Subject Mathematics
Title of the paper Functional Analysis-11 Paper No : |
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit 1 Hilbert adjoint operator and its properties, self adjoint, Unitary and normal
operators positive operator.
Unit I Zorn's Lemma Hahn-Banach Thorem for real linear spaces, Hahn-Banach
theorem for complex linear space and normed linear spaces.
Unit 111 Adjoint operators on normed spaces, relation between adjoint operator and
Hilbert adjoint operator, Reflexive spaces, Reflexivity of Hilbert space.
Unit IV Category theorem - Baire's Category theorem, uniform boundedness theorem
and some of its application, strong and weak convergence in nhormed spaces.
Unit V Convergence of sequences of operators and functionals, open mapping
theorem, closed graph theorem, contraction theorem.
1. E.Kreyszig, Introductory Functional Analysis with applications,
Recommended John Wiley & Sons, New York 1978.
Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis
McGraw Hill, New York.
B. Choudhary and Sudarshan Nanda, Functional Analysis with
Reference
applications, Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .ccccciiiis it e e v



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,

Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)

Session: 2020-21

Theory
Class M.Sc/ M.A. Semester: v
Subject Mathematics
Title of the paper Integral Transform-II Paper No : 1l
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 | Main Exam: 70 | C.CE: 30
Unit | Fourier Transform, Infinite Fourier transform, Complex Fourier transform.
Unit Il Finite Fourier Transform and Fourier Integral.
Unit 111 Convolution theorem, Perseval's Identity for Fourier series, Parseval's
Identity for Fourier transform.
Unit IV Application for Fourier Transform to Boundary value problems.
Unit V Introduction to Hankel and Mellin Transforms, Fourier Series and Boundary
value problems
1. Integral Transforms by Goyal and Gupta.
Recommended
Books 2. Integral Transforms by I1.N. Sneddon.

3. Integral Transforms by Gupta and Vashishtha.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .ccccceiiees s e



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2020-21

Theory
lass M.Sc/ M.A. Semester: 1V
Subject Mathematics
Title of the paper Advanced Graph Theory-I1 Paper No : 111
Medium of instructions . Question Paper Language:
Teachi English
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 C.CE: 30
Matrix representation of graphs, Incidence matrix Submatrices of A(G),
Unit | Circuit Matrix, Fundamental circuit matrix and Rank of B, An application to
a switching Network.
Unit 11 Cut-set Matrix, Relationships among Af, Bf and Cf, path matrix, Adjacency
matrix.
Unit 111 Chromatic Number, chromatic Partitioning, chromatic Polynomial, Coverings,
matching's.
Unit IV The four color problem, directed graph, some types of Digraphs, Digraphs and
Binary relations, Euler digraphs, Directed paths and connectedness.
Unit V Trees with directed graphs, Arborescence, Fundamental Circuits in Digraphs.
Matrix A,B and C of Digraphs, Adjacency matrix of a Digraph.
1. Graph theory with applications to Engineering and computer
Recommended ) ]
Books science by Narsingh Deo.
2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .ccccciiiis it e e v



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
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Theory
Class M.Sc/ M.A. Semester: 1V
Subject Mathematics
Title of the paper Operations Research-11 Paper No : IV
Medium of instructions English Ques_tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30

Transportation problems: North-West Corner Method Least-Cost Method.
Unit | Vogel's Approximation Method, MODI Method. Exceptional cases and
problem of degeneracy.

Assignment problems, Non-Linear Programming Techniques-Kuhn-Tucker

Unit 11 o . .
Conditions, Non-negative constraints.

Network analysis, constraints in Network, Construction of network, Critical
Unit 111 Path Method(CPM) PERT, PERT calculation, Resource Leveling by Networks
Techniques and advances of network (PERT/CPM)

Simulation: Monte-Carlo Simulation. Simulation of Networks, Advantage and

Unit1v Limitation of Simulation.

Game theory- Two persons, Zero-sum Games, Maximin-Minimax principle,
Unit Vv games without saddle points- Mixed strategies, Graphical solution of 2xm and
mx2 games, solution by Linear Programming.

1. Kanti Swarup, P.K. Gupta and Manmohan, Operations Research,

Recommended )
Books Sultan Chand & Sons, New Delhi.
1. S.D. Sharma, Operations Research.
2. F.S. Hiller and G.J. Lieberman, Industrial Engineering Series, 1995
(This book comes with a CD containing Software)
Reference 3. G.Hadley, linear programming, Narosa Publishing House, 1995.

4. G.Hadley, linear and dynamic programming, Addison- Wesley
Reading mass.

5. H.A. Taha, Operations Research,- An Introduction Macmillan

Signature of Member of B.O.S. .cccciiiiis it e e v
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(As Recommended by the Board of Studies)
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Publishing.

6. Prem Kumar Gupta and D.S. Hira, Operations Research, an
Introduction S.Chand & Company Ltd., New Delhi.

7. N.S. Kambo, Mathematical Programming Techniques, Affiliated
East-West Pvt, New Delhi, Madras.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .ccccciiiis it e e v



Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
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Theory
Class M.Sc/ M.A. Semester: IV
Subject Mathematics
Paper No : V(I)
Title of the paper Theory of Linear Operators-11
(optional)
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 | C.CE: 30
Unit | Further spectral properties of compact linear operators, Operator Equation
involving compact linear operators.
Unit 11 Further theorems of Fredholm type, Bi-orthonormal system, Fredholm

Alternative, Equicontinuous sequence, compact integral operator.

Spectral properties of Bounded Self-Adjoint linear operators, Further

Unit 1l Properties of Bounded Self-Adjoint linear operators.
. Positive operators: Product of positive operators, monotone sequences of
Unit IV s N
bounded self adjoint operators, square roots of positive operator.
Unit V Projection Operators: Product and sum of projections. Further properties of

projections.

1. E.Kreyszing, Introductory Functional Analysis with Application,
Recommended John Wiley & Sons, New York, 1978.

Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis
McGraw Hill, New York.
1. P.R. Halmons, Introduction to Hilbert space and the theory of
Spectral Multiplicity, Second Edition, Chelsea Publishing co. Y.Y., 1957.
Reference

2. N.Dund Ford and J.T. Schwartz, Linear operator-3 part inter
science/Wiley, New York.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of Member of B.O.S. .cccciiiiis it e e v



Sarojini NaiduGovt.GirlsPostgraduate Autonomous college, Bhopal

Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session........... 2017-2018.
Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics
Title of the paper Advanced Abstract Algebra-I Paper No : | (Compulsory)
Medium of instructions English Question Paper Language:
(Teaching)
English
Maximum Marks Total 100 Main Exam: 70 C.CE: 30
Unit | Normal & Subnormal series of groups, Composition series, Jordan-Holder series.
Unit 11 Solvable & Nilpotent groups.
nit 11 Extension fields. Roots of polynomials, Algebraic and transcendental extensions.
ni

Splitti

ng Fields. Separable and inseparable extension.

Unit IV Perfect fields, Finite fields, Algebraically closed fields.

Automorphism of extension, Galois extension. Fundamental theorem of Galois

Unit V theory .Solution of polynomial equations by radicals, insolubility of general

equation of degree.5 by radicals.

Recommended
Book

1. L.N. Herstein, Topics in Algebra, Wiley Eastern, New Delhi.
2. P.B. Bhattacharya, S.K. Jain and S.R. Nagpaul, Basic Abstract Algebra,
Cambridge

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics

Title of the paper Real Analysis Paper No : Il (Compulsory)

.ﬁ?f&ﬂ?oﬂfs English Question Eﬁg?igﬁanguage:

(Teaching)
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30

Definition and existence of Riemann-Stieltjes integral and its

Unitl properties, Integration and differentiation.

Integration of vector-valued functions, Rectifiable curves.

Unit 1l . .
Rearrangements of terms of a series. Riemann’s theorem.

Sequences and series of functions, point wise and uniform
convergence, Cauchy criterion for uniform convergence, Weierstrass
Unit 11 M-test, uniform convergence and continuity, uniform convergence
and Riemann-Stieltjes integration, uniform convergence and
differentiation.

unit IV Functions of several variables, linear transformations, Derivatives in
an open subset of R" Chain rule, partial derivatives, differentiation,
and inverse function theorem.
Derivatives of higher orders, Power series, uniqueness theorem for
Unit VvV power series, Abel’s and Tauber’s theorems. Implicit function
theorem,
1. Walter Rudin, Principles of Mathematical Analysis, McGraw
Recommended Hill.
Books
1. T.M. Apostal, Mathematical Analysis Narosa.
Reference ) ) ) -
2. H.L. Royden , Real Analysis, Macmillan (Indian Edition)

Note : Setting is to be Done Strictly From Recommended Books.
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Theory

Class M.Sc/ M.A. Semester: |

Subject Mathematics

Title of the paper Topology-I Paper No : 111 (Compulsory)

Medium of instructions English Question Paper Language:

(Teaching) English

Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30

Unit |

Countable and uncountable sets. Infinite sets and Axiom of Choice. Cardinal
numbers and its arithmetic. Schroeder-Bernstein theorem. Statement of Cantor’s
theorem and the continuum hypothesis. Zorn’s lemma. Well-ordering theorem.

Unit 11

Definition and examples of topological spaces. Closed sets. Closure. Dense subsets.
Neighborhoods, interior exterior and boundary. Accumulation points and derived
sets. Bases and sub-bases, Subspaces and relative topology.

Unit 111

Alternate methods of defining a topology in terms of Kuratowski Closure
Operator and Neighborhood Systems. Continuous functions and homeomorphism.

Unit IV

First and Second Countable spaces. Lindeiof’s theorems. Separable spaces. Second
Countability and Separability.

UnitV

Path- connectedness, connected spaces. Connectedness on Real line. Components,
Locally connected spaces.

Recommended

Books

1. J.R. Munkres, Topology- A first course. Prentice-hall of India.

2. G.F. Simmons, Introduction to Topology and Modern Analysis,
McGraw Hill.

3. K.D. Joshi, Introduction to general topology, Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S ---------  -omemeem e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)

Session:........... 2019-2020.
Theory
Class M.Sc/ M.A. Semester: I
Subject Mathematics
Title of the paper Complex Analysis-I Paper No : IV (Compulsory)
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CEE: 30
Unit | Complex integration, Cauchy-Goursat theorem. Cauchy integral formula, Higher
order derivatives
Unit I1 Morera’s theorem. Cauchy’s inequality. Liouville’s theorem. The fundamental
theorem of algebra. Taylor’s theorem.
The maximum modulus principle. Schwartz lemma. Laurent series. lIsolated
Unit 111 singularities. Meromorphic function theorem, argument principle Rouche,s
theorem inverse function theorem.
Unit 1V Residues. Cauchy’s residue theorem. Evaluation of integrals. Branches of many
valued functions with special reference to argz, log z, z"a.
Unit Bilinear transformations, their properties and classification. Definitions and
examples of conformal mappings.
Recommended
Books 1. J.B. Conway, Functions of one complex variable, Springer-verlag.

Note : Setting is to be Done Strictly From Recommended Books
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Theory

Class M.Sc/ M.A. Semester: I
Subject Mathematics
Title of the paper ﬁ/lo;\;ﬁr;rc;::ﬁ[gg:rete Paper No : V(I) (optional)
Mediur_n of instructions English Ques_tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30

Unit |

Semi groups & Monoids- sub semi groups sub monoids Homomorphism of semi
groups and monoids. Congruence relation and Quotient Semi groups. Direct
products. Basic Homomorphism Theorem.

Unit 11

Lattices- Lattices as partially ordered sets, their properties, Lattices as Algebraic
systems, sub lattices, Bounded lattices, Distributive Lattices, Complemented
lattices

Unit 111

Boolean Algebra- Boolean Algebras as lattices, various Boolean identities. Joint
irreducible elements, minterms, maxterms, minterm Boolean forms, canonical
forms, minimization of Boolean functions. Applications of Boolean Algebra to
switching theory (Using AND, OR, & NOT gates) the Karnaugh method.

Unit IV

Graph Theory- Definition and types of graphs. Paths & circuits. Connected
graphs. Euler graphs, weighted graphs (undirected) Dijkstra’s Algorithm. Trees,
Properties of trees, Rooted & Binary trees, spanning trees, minimal spanning tree.

Unit Vv

Complete Bipartite graphs, Cut-sets, properties of cut sets, Fundamental Cut-sets
& circuits, Connectivity and Separability, Planar graphs, Kuratowski’s two
graphs, Euler’s formula for planar graph

Recommended 1. J.P. Tremblay & R. Manobar, Discrete mathematical Structures,

Books

McGraw Hill.
2. N. Deo, Graph Theory with applications, Preritice-Hill.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: |1
Subject Mathematics

Title of the paper

Advanced Abstract Algebra-I1

Paper No : |

Medium of instructions
(Teaching)

English

Question Paper Language:
English

Maximum Marks

Total: 100 Main Exam:

70 C.CE: 30

Unit | Introduction to modules, Examples, sub modules quotient modules module
Homomaorphism, isomorphism. Finitely generated modules, cyclic modules.

Unit 11 Simple modules, Semisimple modules, Free modules, Schur’s lemma.

Unit 111 Noetherain & Artinian modules and rings, Hilbert basis theorem. Wedderburn-
Artin theorem.

Unit IV Uniform modules, Primary modules, Noether-laskar theorem. Fundamental
structure theorem of modules over a principal ideal domain.
Algebra of linear transformation,Characterstics roots , Matrices , Matrix of linear

Unit V transformation , Similarity of linear transformation , invariant spaces, Reduction
to triangular forms.

Recommended 1. P.B. Bhattacharya, S.K. Jain ,S K. Nagpaul, Basic abstract Algebra,

Books Cambridge. University Press, (Indian Edition)

2. |.N.Herstein , Topics in Algebra, Wiley Eastern, New Delhi.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: I
Subject Mathematics
. Lebesque Measure & Paper No : 1l
Title of the paper g . P
Integration
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 C.CE: 30
Unit | Lebesgue outer measure. Measurable sets. Regularity. Measurable functions.
Borel and Lebesgue measurability. Non-measurable sets.
Unit 11 Integration of Non-negative functions. The General integral. Integration of Series,
Riemann and Lebesgue integrals.
Unit 111 The Four derivatives. Functions of Bounded variation. Lebesgue Differentiation
Theorem, Differentiation and integration.
Unit 1V The LP-spaces, Convex functions, jensen’s inequality. Holder and Minkowski
inequalities. Completeness of L
Unit V Dual of space when 1 < P < oo convergence in Measure, uniform. Convergence and
almost uniform convergence.
FBQeC(l)(mmended 1. G.D.Barra,Measure theory and integration .
00KS 2. Real Analysis by Royden.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
lass M.Sc/ M.A. Semester: 11
Subject Mathematics
Title of the paper Topology-I1 Paper No : 111
Medium of instructions . Question Paper Language:
Teaching) English :
( 9 English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Separation axioms To,T1, T2, T3, T4: their Characterizations and basic properties.
Urysohn’s lemma. Tietze extension theorem.
Compactness. continuous functions and compact sets. Basic properties of
Unit 11 compactness. Compactness and finite intersection property. Sequentially and
countably compact compact sets. Local compactness.
Tychonoff product topology in terms of standard sub-base and its
Unit 111 characterizations. Projection maps. Separation axioms and product spaces.
Connectedness and product spaces. Compactness and product spaces (Tychonoffs
theorem) countability and product space.
Net and filters. Topology and convergence of nets hausdorffness and nets.
Unit IV Compactness and nets. Filters and their convergence. Canonical way of converting
nets to filters and vice-versa. ultra-filters and compactness.
The fundamental group and covering spaces-Homotopy of paths. The
Unit vV fundamental group. Covering spaces. The fundamental group of the circle and the
fundamental theorem of algebra.
1. James R. Munkres Topology, A First Course. Prentice Hall of India
Recommended Pvt. Ltd. New Delhi.
Books 2. G.F Simmons, Introduction to Topology and Modern Analysis,

McGraw-Hill Book Company.
3. K.D.Joshi, Introduction to General Topology,Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: I
Subject Mathematics
Title of the paper Complex Analysis-11 Paper No : IV
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Weierstrass factorization theorem. Gamma and its properties. Riemann Zeta
function. Riemann’s functional equation
Mittage-Leffler’s theorem. Analytic continuation. Uniqueness of direct analytic
Unit 11 continuation. Uniqueness of analytic continuation along a curve. Power series
method of analytic continuation.
. Schwartz reflection principle. Harmonic function on disc. Harnack inequality and
Unit 111 . . .
theorem. Dirichlet problem. Green’s function.
Canonical products. Jenson’s formula. Hadamard’s three circles theorem. Order
Unit IV of an entire function. Exponent of convergence. Borels theorem. Hadamard’s
factorization theorem.
The range of an analytic function. Bloch’s theorem. The little Picard theorem.
Unit VvV Schottky’s theorem. Montel Caratheodary and great Picard theorem. Univalent
function. Bieberbach conjecture and the ¥ —theorem.
Recommended
Books 1. J.B. Conway, Functions of one complex variable, Springer-Verlag.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: I
Subject Mathematics

Title of the paper

Advanced Discrete Paper No : V()

Mathematics-11

(optional)
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Matrix representation of graphs, incidence matrix Cut set matrix ,path matrix ,
Unit | circuit matrix , Adjacency matrix , directed graphs definition of types of directed
graphs , Binary search trees.
Discrete numerical functions , Asymptotic behavior of numerical functions
Unit 1 ,generating functions , Recurrence relations , linear Recurrence relations with
constant coefficients , homogeneous solution , particular solution , total solution.
Computability and formal Languages , Languages , phrase structure Grammars
Unit 111 derivation , sentential forms ,Language generated by grammar, Regular, Context-
Free, and Context* Sensitive Grammars.
Finite State Automata , diagram & Languages determined by Automata , Finite
Unit IV state Acceptors ,deterministic and Non-deterministic Finite Automata finite State
machines and their Transition Table & Diagrams. Equivalence machines.
Reduced machines , Kleen’s Theorem (statement only )Pumping Lemma , Moore
Unit VvV and Mealy machines ,Turing Machine , Regular Expressions and corresponding
Regular Language.( definition only )
1. JP. Tremblay & R. Manobar, Discrete mathematical Structures,
Recommended McGraw Hill.
Books

2. N. Deo, Graph Theory with applications, Preritice-Hill

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: 111
Subject Mathematics
Title of the paper Functional Analysis-I Paper No : |
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Normed Linear spaces, Banach Spaces and examples. Properties of normed linear
spaces Basic Properties of finite dimensional normed linear spaces.
Unit 11 Normed linear subspace, equivalent norms, Ries’z lemma and compactness.
guotient space of normed linear spaces and its completeness.
Unit 11 Linear operator, Bounded linear operator and continuous operators.
Unit IV Linear functional, bounded linear functional, Dual spaces with examples.
Unit Hilbert space, orthogonal complements, orthonormal sets and sequences.
Representation of functional on Hilbert spaces.
1. E.Kreyszig, Introductory functional analysis with application, Jhon
Recommended Wiley & sons, New York 1978.

Books 2. G.F. Simmous, Introductions to Topology & Modern Analysis, Tata
Mc Graw Hill, New York.

1. B.Choudhary and Sudarshan Nanda, Functional Analysis with
Reference

applications Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S ---------  -omemeem e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)

Session:........... 2019-2020.
Theory
Class M.Sc/ M.A. Semester: 1
Subject Mathematics
Title of the paper Integral Transform-I Paper No : 1l
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 C.CE: 30
Unit | Laplace Transform, Inverse Laplace Transform. Transforms of derivatives,
Shifting theorem, convolution Theorem.
Unit 11 Application to Differential Equations, Application to Integral equations. Solution
of simulates differential equations.
Unit 111 Laplace Equation in two dimension, Wave Equation in one dimension Application
to wave equation.
Unit IV Application of Laplace Transform to electrical circuits, Application to Beams.
Unit V Heat conduction equation in one dimension, Application to heat conduction
equation.
Recommended 1. Integral Transforms by Goyal and Gupta.
Books 2. Integral Transform by Sneddon.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
lass M.Sc/ M.A. Semester: 11l
Subject Mathematics
Title of the paper Advanced Graph Theory-I Paper No : 111
Medium of instructions . Question Paper Language:
Teachi English
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Revision of graph theoretic preliminaries. Isomorphism of graphs, subgraphs.
Walks, Paths and circuits, Connected graphs, Disconnected graphs and
Unit 11 components, Euler Graphs, Operations of Graphs, Hamiltonian paths and circuits
The traveling salesman problem.
Unit 111 Trees, Properties of trees, Distance and centers in a tree, Rooted and Binary trees,
Spanning trees, Fundamental circuits, spanning trees in a weighted graph.
Unit IV Cut-sets, Properties of a cut-set, Fundamental circuits and cut-sets, connectivity
and reparability.
Unit Planar graphs, Kuratowski's two graphs, Different Representations of a planer
graph, Detection of Planarity, Geometric Dual, Combinational Dual.
1. Graph theory with applications to Engineering and Computer Science
Recommended ] ) )
Books by Narsingh Deo. Prentice Hall of India.

2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: 111
Subject Mathematics
Title of the paper Operations Research-I Paper No : IV
Medium of instructions . Question Paper Language:
. English .

(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Operations Research and its scope, Origin and Development of Operations

Research, Characteristics of Operations Research.
Unit 11 Model in Operations Research, Phase of Operations Research, Uses and

Limitations of Operation Research, Linear Programming Problems.
Unit 11 Mathematical Formulation, Graphical Solution Method.

General Linear Programming Problem: Simplex Method exceptional cases,
Unit IV artificial variable techniques; Big M method, two phase Method and Cyclic
Problems, problem of degeneracy.

Unit VvV Duality, Fundamental properties of duality and theorem of duality.
1. Kanti Swarup, PO.K. Gupta and Manmohan, Operations Research,

Recommended )
Book Sultan Chand & Sons., New Delhi.

1. S.D. Sharma, Operation Research.

2. F.S. Hiller and G.J. Lieberman, Industrial Engineering Series, 1995.

(This book comes with a CD containing software)

3. G.Hadley, Linear Programming, Narosa Publishing House, 1995.
Reference 4. G. Hadley, Linear and Dynamic programming, Addison-Wesley Reading

Mass.

Signature of members of B.O.S ---------  -omemeem e
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5. H.A. Taha, operations research- An introduction, Macmillan Publishing
Co. Inc., New York.

6. Prem Kumar Gupta and D.S,. Hira, Operation Research, an
Introduction, S.Chand & Compary Ltd, New Delhi

7. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-
West Pvt.Ltd.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: 11l
Subject Mathematics
Paper No : V(I)
Title of the paper Theory of Linear Operators-I
(optional)
Medium of instructions . Question Paper Language:
. English .

(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Spectral Theory in finite dimensional normed spaces. Regular value resolvent set

and spectrum.
Unit 11 Spectral Properties of Bounded Linear Operators resolvent and spectral mapping

theorem for polynomials.
Unit 111 Spectral redius of a bounded linear operator on a complex banach space. Banach

Algebra, Further properties of Banach Algebras.
Unit IV Compact linear operators on normed spaces, further properties of compact linear

operators.
Unit VvV Spectral properties of compact linear operators.

1. E. Kreyszing, Introductory functional analysis with applications. Jhon

Recommended Wiley & Sons, New York 1978.

Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis Tata
McGraw Hill, New York,
1. P.R. Halmos, Introctuion to Hilbert space and the theory of spectral
Multiplicity, socond Edition, Chelsea Publishing Co New York, 1957.
Reference 2. N. Dund Ford and J.T. Schwartz. Linear operator-3 part inter

science/Wile New Youk, 1958-74

3. G. Bachman and L. Narcil, Functional analysis for academic press New
York 1966.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: IV
Subject Mathematics
Title of the paper Functional Analysis-11 Paper No : |
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Hilbert adjoint operator and its properties, self adjoint, Unitary and normal
operators positive operator.
Unit 11 Zorn's Lemma Hahn-Banach Thorem for real linear spaces, Hahn-Banach
theorem for complex linear space and normed linear spaces.
Unit 111 Adjoint operators on normed spaces, relation between adjoint operator and
Hilbert adjoint operator, Reflexive spaces, Reflexivity of Hilbert space.
Unit IV Category theorem - Baire's Category theorem, uniform boundedness theorem and
some of its application, strong and weak convergence in normed spaces.
Unit V Convergence of sequences of operators and functionals, open mapping theorem,
closed graph theorem, contraction theorem.
1. E.Kreyszig, Introductory Functional Analysis with applications, John
Recommended Wiley & Sons, New York 1978.
Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis
McGraw Hill, New York.
B. Choudhary and Sudarshan Nanda, Functional Analysis with
Reference
applications, Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: v
Subject Mathematics
Title of the paper Integral Transform-I1 Paper No : 11

Medium of instructions

(Teaching)

English

Question Paper Language:
English

Maximum Marks

Total: 100

Main Exam:

70 C.CE: 30

Unit | Fourier Transform, Infinite Fourier transform, Complex Fourier transform.

Unit 11 Finite Fourier Transform and Fourier Integral.

Unit 111 Convolution theorem, Perseval's Identity for Fourier series, Parseval's Identity for
Fourier transform.

Unit IV Application for Fourier Transform to Boundary value problems.

Unit Introduction to Hankel and Mellin Transforms, Fourier Series and Boundary
value problems

1. Integral Transforms by Goyal and Gupta.
Recommended
Books 2. Integral Transforms by I.N. Sneddon.

3. Integral Transforms by Gupta and Vashishtha.

Note : Setting is to be Done Strictly From Recommended Books.
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lass M.Sc/ M.A. Semester: 1V
Subject Mathematics

Title of the paper

Advanced Graph Theory-I1 Paper No : 111

Medium of instructions

(Teaching)

Question Paper Language:
English
English

Maximum Marks

Total: 100 Main Exam: 70 C.C.E: 30

Matrix representation of graphs, Incidence matrix Submatrices of A(G), Circuit

Unit | Matrix, Fundamental circuit matrix and Rank of B, An application to a switching
Network.

Unit 11 Cut-set Matrix, Relationships among Af, Bf and Cf, path matrix, Adjacency
matrix.

Unit 111 Chromatic Number, chromatic Partitioning, chromatic Polynomial, Coverings,
matching’s.

Unit IV The four color problem, directed graph, some types of Digraphs, Digraphs and
Binary relations, Euler digraphs, Directed paths and connectedness.

Unit V Trees with directed graphs, Arborescence, Fundamental Circuits in Digraphs.
Matrix A,B and C of Digraphs, Adjacency matrix of a Digraph.

1. Graph theory with applications to Engineering and computer science
Recommended )
Books by Narsingh Deo.

2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: IV
Subject Mathematics
Title of the paper Operations Research-I1 Paper No : IV
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Transportation problems: North-West Corner Method Least-Cost Method.
Unit | Vogel's Approximation Method, MODI Method. Exceptional cases and problem of
degeneracy.
Unit 11 Assignment problems, Non-Linear Programming Techniques-Kuhn-Tucker
Conditions, Non-negative constraints.
Network analysis, constraints in Network, Construction of network, Critical Path
Unit 111 Method(CPM) PERT, PERT calculation, Resource Leveling by Networks
Techniques and advances of network (PERT/CPM)
Unit IV Simulation: Monte-Carlo Simulation. Simulation of Networks, Advantage and
Limitation of Simulation.
Game theory- Two persons, Zero-sum Games, Maximin-Minimax principle,
Unit vV games without saddle points- Mixed strategies, Graphical solution of 2xm and
mx2 games, solution by Linear Programming.
1. Kanti Swarup, P.K. Gupta and Manmohan, Operations Research,
Recommended ]
Books Sultan Chand & Sons, New Delhi.
1. S.D. Sharma, Operations Research.
2. F.S. Hiller and G.J. Lieberman, Industrial Engineering Series, 1995
Reference (This book comes with a CD containing Software)
3. G.Hadley, linear programming, Narosa Publishing House, 1995.
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4. G.Hadley, linear and dynamic programming, Addison- Wesley Reading
mass.

5. H.A. Taha, Operations Research,- An Introduction Macmillan
Publishing.

6. Prem Kumar Gupta and D.S. Hira, Operations Research, an
Introduction S.Chand & Company Ltd., New Delhi.

7. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-
West Pvt, New Delhi, Madras.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: 1V
Subject Mathematics
Paper No : V(I)
Title of the paper Theory of Linear Operators-11
(optional)
Medium of instructions . Question Paper Language:
. English .

(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Further spectral properties of compact linear operators, Operator Equation

involving compact linear operators.

. Further theorems of Fredholm type, Bi-orthonormal system, Fredholm

Unit 11 . . . .

Alternative, Equicontinuous sequence, compact integral operator.

. Spectral properties of Bounded Self-Adjoint linear operators, Further Properties

Unit 111 R

of Bounded Self-Adjoint linear operators.
Unit IV Positive operators: Product of positive operators, monotone sequences of bounded

self adjoint operators, square roots of positive operator.
Unit V Projection Operators: Product and sum of projections. Further properties of

projections.

1. E.Kreyszing, Introductory Functional Analysis with Application, John

Recommended Wiley & Sons, New York, 1978.

Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis McGraw
Hill, New York.
1. P.R. Halmons, Introduction to Hilbert space and the theory of Spectral
Multiplicity, Second Edition, Chelsea Publishing co. Y.Y., 1957.

Reference

2. N.Dund Ford and J.T. Schwartz, Linear operator-3 part inter
science/Wiley, New York.

Course:

Note : Setting is to be Done Strictly From Recommended Books.

B.Sc. (3 Years Degree Course)
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Scheme of examination

Marks
Theory C.CE Total
Theory Title of paper Compulsory/Optional
Papers I+H+1+1V
150 50 200
B.SC.I-YEAR
Algebra and Trigonometry 50 Compulsory
Paper |
Calculus & Differential 50 Compulsory
Paperll i
P Equations 50 200
Paper lll Vector Analysis & 50 Compulsory
Geometry
B.SC. Il YEAR
Paper 1 Abstract Algebra 50 Compulsory
Paper II Advanced Calculus 50 S0 200 Compulsory
Paper lll Differential Equations 50 Compulsory
B.SC. lll YEAR
Linear Algebra & 50 Compulsory
Paper Numerical Analysis
Real & Complex 50 50 200 Compulsory
Paper Analysis
Paper Discrete Mathematics 50 Optional
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Scheme of examination

Course: M.Sc. (2 Years Degree Course)
SEMESTER |
Theory Title of paper Compulsory/Opt Marks
Papers ional Theor |C.C Total
y E
Paper | Advanced Compulsory 70 30 100
Abstract
Algebra-I
Paper I Real Analysis Compulsory 70 30 100
Paper Il Topology-l Compulsory 70 30 100
Paper IV Complex Compulsory 70 30 100
Analysis-|
Paper V Advanced Optional 70 30 100
Discrete
Mathematics - |
Paper VI Job Oriented Compulsory - -- 50
Project Work
SEMESTER I
Paper | Advanced Compulsory 70 30 100
Abstract Algebra-
Il
Paper Il Lebesgue Compulsory 70 30 100
Measure &
Integration
Paper Il Topology-Il Compulsory 70 30 100
Paper IV Complex Compulsory 70 30 100
Analysis-Il
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Paper V Advanced Optional 70 30 100
Discrete
Mathematics-l
Paper VI Job Oriented Compulsory -- -- 50
Project Work
SEMESTER llI
Paper | Functional Compulsory 70 30 100
Analysis - |
Paper Il Integral Optional 70 30 100
Transforms - |
Paper Ill | Advanced Graph Optional 70 30 100
Theory -I
Paper IV Operations Optional 70 30 100
Research-I
Paper V | Theory of Linear Optional 70 30 100
Operators-|
Paper VI Job Oriented Compulsory -- -- 50
Project Work
SEMESTER IV
Paper | Functional Compulsory 70 30 100
Analysis - |l
Paper I Integral Optional 70 30 100
Transforms - |
Paper Ill | Advanced Graph Optional 70 30 100
Theory -l
Paper IV Operations Optional 70 30 100
Research-I|
Paper V | Theory of Linear Optional 70 30 100
Operators-II
Paper VI Comprehensive Compulsory -- -- 50
Viva-Voce
Paper VII Internship Compulsory -- -- 100
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Syllabus

2019-2020

Semester / Yearly Pattern

Subject: MATHEMATICS

CONTENTS Page No.
Under Graduate Level
Theory Paper B.Sc.l Year 1- 6
) B.Sc.ll Year 7-12
) B.Sc.lll Year 13-19
Post Graduate Level
Theory Paper Semester | 20-24
” o» Semester Il 25-29
) Semester lll 30-34
) SemesterlV  35-40
Date of submission in Autonomous Examination cell:
Signature
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Theory
Class B.Sc./B.A. | Year
Subject f/ffggdlnsk?l)/z )I\(/::iir;ema“cs Paper No.: |
Title of (English) | Algebra and Trigonometry
Lhaeper YifgUnhys | chixf.kr ,0a f=dks kfefr
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 | Main Exam: |C.C.E.
Unit Syllabus Recommended
Rank of matrix, Normal & Echelon form of a matrix,
(English) | Characteristics equations of a matrix, Eigen values, Eigen
vectors, Linear Independence of row and column matrix.
Unit | vkO;wg dh tkfr] vkO:wg dh izklkekU; ,0a ,slsykWu
:fg“”“ i] vkO:wg dk viHKyk{kf.kd lehdjk] vk:xsu eku]
Ifn’k] iafDr ,0a LrEHk vkO;wg dh Lora=rkA
Cayley Hamilton theorem and its use in finding inverse of a
matrix, application of matrix to solve a system of linear
(English) | (homogenous and non-homogenous) equations, theorems on
consistency and inconsistency ofa system of linear equations,
solving linear equations upto three unknown.
Unit I dsyh&gSfeYVu izes; ,0a vkO;wg dk O;gROe
vkO;wg Vile?kkr ,0a vle?kkrz Kkr djus esa bldk
vigunh | Mi;ksx] jSflkd lehdj.kksa ds fudk; ds gy ds fy;s
7 vkO;wg dk iz;ksx] jSflkd lehdj.kksa ds fudk; dh
laxrrk ,0a vlaxrrk ij izes;] rhu vKkr jkfk;ksa rd ds
JSf[kd lehdj.kksa ds gyA
Relation between the roots and coefficients of a general
Unit 111 | (English) | polynomial equation in one variable, transformation of equation.
Reciprocal equations, Descarte’s rule of signs.
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,d pj ds IkekU; cgginksa ds lehdj.k ds xg.kkadksa
,0a ewyksa ds chp laca/k] lehdj.kksa dk :ikarj.k]
O;gR@e lehdj.k] fpUgksa dk fndkrsZa fu;eA

vifgUnh
Y

Logic — Logical connectives, Truth Tables, Tautology,
Contradiction, Logical Equivalance, Algebra of propositions,
Unit IV | (English) | Boolean Algebra — definition and properties , Boolean
Functions, switching circuits and its applications, logic gates

and circuits.

rdZ’kkL= & rdZ la;kstd] IR;rk Ikj.kh] iqu:fDr vkSj
vigunh | O;K?Kkr] rkfdZd rqY;rk] Ik/;ksa dk chtxf.krA cwyh;
v chtxf.kr & ifiHkk"kk ,0a mlds xq.k/keZ] cwyh; Qyu]
fLopu ifjiFk ,0a mlds vuqiz;ksx] rdZ}kj ,oa ifjiFkA

De-Moivre’s theorem and its application, direct and invese
circular and hyperbolic functions, expansion of trigonometric
(English)
functions, logarithm of complex quantities, Gregory’s series,

summation of trignometrical series.

Unit V Mhé&eksholZ izes; ,0a blds vugiz;ksx] izR;{k ,0a
vigunh | O;qR@e o'Rrh; ,0a vfrijoyf,d QyuQ f=dks.kferh;
i Qyuksa dk foLrkj] IfEeJ la[;kvksa dk y?kgx.kd]

xzhxksjh Js.kh f=dks.kferh; Jsf.k;ksa dk ;ksxA

Text Books

1. S.L. Loney — Plane Trigonometry Part - 11
2. K.B.Datta — Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd, New Delhi 2000.

3. Chadrika Prasad — A Text Book on Algebra and Theory of Equations, Pothishala Pvt. Ltd.
Allahabad

4. C.L.Liu — Elements of Discrete Mathematics (Second Edition), Mc Graw Hill, International
Edition, Computer Science Series, 1986.

5.. e/;izns’k fgUnh xzUFk vdkneh dh igLrdsaA
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1. H.S.Hall and S.R. Knight — Higher Algebra H.M. Publication 1994.

2. N. Jacobson — Basic Algebra Vol.l and Il, W.H. Freeman.

3. 1.S. Luther and 1.B.S. Passi — Algebra. Vol I and 11, Narosa Publishing House
4. N. Saran and R.S. Gupta — Analytical Geometry of Three Dimension, Pothishala Pvt. Ltd.

Allahabad.
Theory
Class B.Sc./B.A. | Year
: (English) | Mathematics _
Subject YifgUnhya | XF.Kr Paper No.: Il
Title of (English) | Calculus and Differential Equations
the :
1 1
paper /fgunh%2 | dyu ,0a vody lehdj.k
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 | Main Exam: |C.CE.:
Unit Sy”abUS Recog:)?;?ded
Succssive differentiation, Leibnitz theorem, Maclaurin’s and
(English)
Taylor’s series expansions, Asymptotes.
Unit | vigunh | MRIKSRIj vodyu] yScuht izes;] esDykfju ,0a Vsyj
i Js.kh esa folLrkjA vuarLi’khZA
Curvature, tests for concavity and convexity, points of inflexion,
(English) | multiple points, tracing of curcves in Cartesian and polar
coordinates.
Unit Il o@rk] mRryrk ,0oa voryrk dk ijh{k.k] ufr ifjorZu
YafgUnh
y o=n fcunq] cgqgfcunq] dkrhz; ,0a  /kzqoh;
2
funsZ'kkadksa eas o@ksa dk vuqgjs[k.kA
Integration of transcendental functions, Definite Integrals,
English
(English) Reduction formulae, Quadrature, Rectification.
Unit 1l vigunh | VChth; Qyuksa dk lekdyu] fufpr lekdyu] lekU;u
7 lw=] {ks=dyu ,0a pkidyuA
Linear differential equations and equations reducible to the
Unit IV | (English) | . : : . .
linear form, Exact differential equation, first order and higher
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degree equations solvable for x, y and p, Chairaut’s equation
and singular solutions, geometrical meaning of a differential

equations, Orthogonal trajectories.

JSf[kd vodyu lehdj.k ,oa jSf[kd lehdj.k esa lekusa;
vody lehdj.k] ;FkkrFk vody lehdj.k x, y ,0a p esa gy
gksus ;ksX; izFke dksfV ,oa mPp /kkrh;Z vody
lehdj.k] Dysjks dk lehdj.k vkSj fofp= gyA vody
lehdj.k dk T;kferh; vFkZ] ykafcd laNsfn;kA

¥sfgUnh
Y%

Linear differential equation with constant coefficient,
Homogeneous linear ordinary differential equation, Linear
(English) | differential equation of second order, transformation of
equations by chainging the dependent variable / independent

variable, method of variation of parameters.

Unit V
vpj xg.kkadksa okys jSflkd vody lehdj.k] Ik/kkj.k
vigunh | 1STlkd le?kkr vody lehdj.K] firh; dksfV ds jSf[kd
i vody lehdj.k Lora= @ pj ijra= pj ds ifjorZu }kjk
lehdj.kksa dk :ikarj.k] izkpy fopjk fof/kA
Text Books

1. Gorakh Prasad — Differential Calculus, Pothishala Private Ltd. Allahabad
2. Gorakh Prasad — Integral Calculus, Pothishala Private Ltd. Allahabad

3. D.A. Murray — Introductory Course in Differential Equations, Orient Longman (India) 1967

4. el;izns’k fguUnh xzUFk vdkneh dh igLrdsaA

Reference Books :

1. G.F. Simmons — Differential Equations, Tata Mc Graw Hill, 1972

2. E.A. Codington — An Introduction to ordinary differential equation, Prentice Hall of India,
1961

3.H.T.H. Piaggio — Elementary Treatise on Differential Equations and their Application, C.B.S.
Publisher & Distributors, Delhi, 1985

4. S.G. Deo — Differential Equations, Narosa Publishing House.
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5. N. Pishkunov — Differential and Integral Calculus, Peace Publishers, Moscow.

Theory
Class B.Sc./B.A. | Year
Subject g/lffr;]%“nsr?l;z )I\(/]Ici'ir;ematlcs Paper No.: lll
Title of (English) | Vector Analysis and Geometry
Cner | #faUnhi | Ifn’k fo'ys"kuk ,0a Tskfefr
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 | Main Exam: |C.C.E..
Unit Syllabus Recommended
Product of four vectors, Reciprocal vectors, vector
_ differentiation, Gradient divergence and curl in Cartesian and
(English) cylindrical co-rodinates, Higher order derivatives, vector
identities and vector equations.
Unit | pkj Ifn’kksa dk xg.ku] O:qRUe Ifn’k] Ifn’kvodyul]
vigunh | dkrhZ; ,oa csyukdkj funsZ'kdksa esa xzsfM;V]
& Mk;ojtsUl ,0a dyZA mPp dksfV vodt] Ifn’k Ifedk;s
,0a Ifn’k lehdj.kA
Vector Integration, Theorems of Gauss, Green, Stoke (without
proof) and problems based on them. Application to geometry,
Unit 11| (English) curves in space, curvature and torsion, Serret — Frenet’s
formula.
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Ifn’k lekdyu] xkWI] xzhu ,0a LVksddh izes; afcuk
YifgUnh miifUkY ,0a bu ij vk/kkfir izZuA T;kfefr esa
e vuqiz;ksx] lef'V esa od] o@rk ,0a ejksM+] ISjsV]
YsusV lw=A
General equation of second degree, tracing of conics, system of
(Engtish) conics, polar equation of a conic.
Unitlit T qunn | firh; 2kkr ds O;kid lehdj.k] 'kkadoks dk vugjs[k.k]
e 'kkado fudk;] 'kkado dk /kzqoh; lehdj.kA
Equation of cone with given base, generators of cone, condition
Unit IV | (English) | for three mutually perpendicular generators, Right circular cone,
equation of cylinder and its properties.
fn;s x;s vk/kkj ij '’kadqg dk oehd;j.k] 'kadq ds tud] rhu
ngunh ijLij yEcor tudksa gsrq izfrc?k] yEco Rrh; 'kadq]
csyu dk lehdj.k vkSj blds izxqg.kA
English Central conicoids, Paraboloid, eppipsoid, hypterboloid of one
and two sheets and their properties.
UnitV- 1, qunn | dsUnzh; 'kkadot] ,d vkSj f}&i™Bh; ds ijoy;t]
i nh?kZo Rrt] vfrijoy;t ,0a muds xg.k/keZA
Text Books

1. N. Saran and S.N. Nigam — Introduction to Vector Analysis, Pothishala Pvt. Ltd. Allahabad

2. Gorakh Prasad and H.C. Gupta — Text Book on Coordinate Geometry, Pothishala Pvt. Ltd.

Allahabad

3. N. Saran and R.S.Gupta — Analytical Geometry of Three Dimension, Pothishala Pvt. Ltd.

Allahabad (Unit 1V)

Reference Books :

1. R.J.T. Bell — Elementary Treatise on Coordinate Geometry of Three Dimensions, Macmillan

India Ltd., 1994 (Unit - V)

2. Murray R. Spiegel — Theory and Problems of Advance Calculus, Schaum Publishing

Company, New York.
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3. Murray R. Spiegel — Vector Analysis, Schaum Publishing Company, New York.

4. Shanti Narayan — A Text Book of Vector Calculus, S. Chand & Co. New Delhi.

5. Shanti Narayan — A Text Book of Vector Algebra, S. Chand & Co. New Delhi.

6. S.L. Loney — The Elements of Coordinate Geometry, Macmillan and Company, London.

7. P.K. Jain and Khalik Ahmad — A text book of Analytical Geometry of Two Dimensions,
MacMillan Indian Ltd., 1994.

8. P.K. Jain and Khalik Ahmad — A text book of Analytical Geometry of Three Dimensions,
Willey Eastern Ltd., 1994.

Theory
Class B.Sc./B.A. Il Year
: (English) | Mathematics _
Subject YfgUnh¥s | XF.Kr Paper No.: |
Title of (English) | Abstract Algebra
the
1 1
paper /fgUnh% | vewrZ chtxf.kr
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 | Main Exam: |C.CEE..
Unit Syllabus Recommended
Definition and basic properties of groups, subgroups, subgroups
(English)
nom generated by a subset, Cyclic groups and simple properties
Unit | lewg dh ifjHkk"kk ,0a lkekU; izxq.k] milewg]
YafgUnh . .
1/9 " milegPp; Is tfur milewg] pdh; lewg ,oa lkekU;
2
1zxq.kA
Coset decomposition, Lagrange’s theorem and its corollaries
Unit Il | (English) | including Fermat’s theorem, Normal subgroups, Quotient
groups.
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vifgUnh
Y

lgleqPp; fo;kstu] ySxzkat izes; ,0a bldh miizes;]
izlkekU; milewg] foHkkx lewgA

Unit 111

(English)

Homomorphism and Isomorphism of groups. Fundamental
theorem of homomorphism. Transformation and Permutation
group. Sn (various subgroups of S, n < 5 to be studied).

Cayley’s theorem.

¥sfgUnh
Y%

lewgksa dh lekdkfjrk ,0a rqY;kdkfjrk] lekdkfjrk dk
ewyHkwr izes;] :ikUrj.k ,0oa @ep; lewg S, ¥ S, ds
fofHkUu milewg] ladfYir gS fd n<5% dSyh izes;A

Unit IV

(English)

Group Automorphism, Inner Automorphism, Group of
Automorphism, Conjugacy relation and Centraliser. Normaliser.
Counting principle and class equation of a finite group.
Cauchy’s theorem for finite abelian gropus and non-abelian

groups.

YafgUnh
%

lewg Lodkfjrk] var% Lokdkfjrk] Lokdkfjrkvksa dk
lewg] la;gfXerk laca/k vkSj dsUnzh;dkjd]
izlkekU;d] x.kuk flkar ,oa ififfer lewg dk oxZ
lehdj.kA ifjffer vkcsyh ,0a vu&vkcsyh lewg ds fy;s
dkS’kh dk izes;A

Unit V

(English)

Definition and basic properties of rings, Ring homomorphism
subrings. Ideals and Quotient rings, Polynomial rings & its

properties, Interal domain and Field.

YafgUnh
%

oy; dh ifjHkk"kk ,oa lkekU; izxq.k] oy; lekdkfjrk]
mioy;] xg.ktkoyh ,0a foHkkx oy;] cgqgin oy; ,oa
mlds izxq.k] iw.kkZdh; izkar ,0a {ks=A
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Text Books

1. 1.N.Herstein — Topics in Algebra. Willey Eastern Ltd. New Delhi, 1977

2. PB Bhattacharya, S.K. Jain and S R Nagpaul — Basic Abstract Algebra, Wiley
Eastern, New Delhi, 1997.

3. el;izns’k fgUnh xzUFk vdkneh dh igLrdsaA

Reference Books :

1. Shantinarayan — A text Book of Modern Abstract Algebra, S. Chand and Company,
New Delhi.

2. Surjeet Singh — A Text Book of Modern Algebra.

3. N. Jacobson — Basic Algebra, Vol, I and Il, W. II. Freeman.

4. 1.S. Luther and 1.B.S. Passi — Algebra. Vol I and 11, Narosa Publishing House
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Theory

Class

B.Sc./ B.A. Il Year

Subject

(English) | Mathematics

vifgUnhvz | xf.kr

Paper No.: Il

Title of
the
paper

(English) | Advanced Calculus

vifgUnhYz | mPp dyu

Compulsory Paper Medium of Teaching : Hindi, English

Maximum Marks Total : 50 | Main Exam: |C.C.E.

Unit

Syllabus

Recommended
Books

(English)

Definition of a sequence, Theorems on limits of sequences,
Bounded and monotonic sequences. Cauchy’s convergence
criterion, series of non-negative terms, comparison test.
Cauchy’s integral test. Cauchy’s root test, ratio tests. Raabe’s
tests, logarithmic tests. Alternating series. Leibnitz’s test.

Absolute and conditional convergence.

Unit |

YfgUnh
%

vuq@e dh ifiHkk"kk] vug@e dh lhek ij izes;] ifjc)
,0a ,dfn"V vuqde dkW’kh dk vfHKlj.k ekin.M]
v_.kkRed inksa dh Js.kh] rqyuk ijh{k.k] dkW’kh dk
lekdy ijh{k.k] dkW’kh dk ewy ijh{k.k] vuqikr ijh{k.K]
jkch dk ijh{k.K] y?kgx.kdh; ijh{k.K] ,dkUrj Js.kh]
fycuht ijh{k.K] fujis{k ,oa izfrca/kh vfHklj.KA

Unit 11

(English)

Continuity of functions of single variable, sequential continuity.
Properties of continuous functions. Uniform continuity, chain
rule of differentiability. Mean value theorems and their
geometrical interpretations. Darboux’s intermediate value

theorem for derivatives.

YafgUnh
%

lkarR; %a,d pj QyuY] vuqQe.kh; lkarR;k] larr
Qyuksa ds xq.k/keZ] ,d leku lkarR;] vodyuh;rk dk
J a[kyk fu;e] e/;eku izes; ,0a mudk T;kehrh; vFkZ]
vodyksa ds fy;s MkcwZ dk e/;orhZ eku izes;A
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Limit and continuity of functions of two variables. Partial

differentiation, Change of variables. Euler’s theorem on

(Englist) homogeneous functions. Taylor’s theorem for functions of two
variables, Jacobians.

Unit 111 nks pjksa ds Qyuksa dh lhek ,oa lkarRp] vkafkd

vigunh | Vodyu piksa dk ifjorZu] le?kkr Qyuksa ij vk;yj dk

Y

izes;] nks pjksa ds Qyuksa ds fy;s Vsyj dk izes;]
tsdksfc;uA

Unit IV | (English)

Envelops, Evolutes, Maxima and Minima of functions of two
variables. Lagrange’s multiplier method. Beta and Gamma

Functions.

vUokyksiZ] dsUnzt] nks pjksa ds Qyuksa dk

ng“”“ mfPp"B ,0a fufEU"B] ySxzkat ds xq.kkadksa dh
fof/k] chVk ,0a xkek QyuA
Double and triple integrals, volumes and surfaces of solids of
(English) | revolution Dirichlet’s integrals, change of order of integration in
double integrals.
Unit vV fid ,0a f=&lekdy] Bksl ds ifiHkze.k Is tfur vk;ru ,0a
:‘fgunh iz'B] MehpysaVi~ lekdy fid lekdy ds @e dk
ifjorZUA
Text Books

1. R.R. Goldbeg — Real Analysis, Oxford & 1.B.H. Publishing Co. New Delhi

2. Gorakh Prasad — Differenatial Calculus, Pothishala Pvt. Ltd. Allahabad

3. Gorakh Prasad — Integral Calculus, Pothishala Pvt. Ltd. Allahabad

4. el;izns’k fgUnh xzUFk vdkneh dh igLrdsaA
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1. Gabriel Klaumber — Mathematical Analysis, Marcel Dekkar, Inc, New York, 1975

2. T.M. Apostol — Mathmematical Analysis, Narosa Publishing House, New Delhi, 1985

3. D. Soma Sundaram and B. Choudhary — A first Course in mathematical Analysis, Narosa
Publishing, House , New Delhi, 1997.

4. Murray R. Spiegel — Theory and problems of advance Calculus, Schauma Publishing Co,
New York.

5. O.E. Stanaitis — An introduction to Sequences, Series and improper integrals.

Theory
Class B.Sc./B.A. Il Year
. (English) | Mathematics _
Subject YifgUnhya | XT.Kr Paper No.: lll
Title of (English) | Differential Equations
the :
1 1
paper /fguUnhY2 | vody lehdj.k
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 | Main Exam: |C.C.E.:
Unit Sy”abUS Reco&rg;:ded
Series solutions of differential equations. Power series method.
Bessel and Legendre equations, Bessel’s and Legendre’s
English
(Engtish) functions and their properties — recurrence and generating
function. Orthogonality of functions.
Unit | vody lehdj.k dk Js.kh gy] ?kkr Js.kh gy] csly ,oa
vigunh | YSISUM3s lehdj.k] csly ,oa ystsUM3®s Qyu ,oa
7 muds xg.k/keZ] iqujko'Rr ,0a tud Qyu] Qyu dh
ykfEcdrkA
Laplace  Transformation. Linearity of the Laplace
transformation. Existence theorem for Laplace transforms.
(English)
nom Laplace transforms of derivatives and integrals. Shifting
Unit 11 theorems. Differentiation and integration of transforms.
vigunh | YKWIYKI ikarj.k] ykWIykl cikarjk dh jSflkdrrk]
7 ykWIykl :ikarj.k ds fy;s vfLIRo izes;A vodytksa ,0oa
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lekdyksa dk ykWIykt :ikarj.k] LFkkukarj izes;]
:ikarj.k dk vodyu ,oa lekdyuA

Inverse Laplace transforms, Convolution theorem. Application
(English) | of Laplace transformation in Solving linear differential
equations with constant coefficients.

Unit 11 izfrykse  ykWIykl :ikari.k] laoyu izes;] vpj
ifngnh xq.kkadksa okys jSflkd vody lehdj.kksa dks gy
djus esa ykWIykl :ikarj.kksa ds vuqiz;ksxA

Partial differential equations of the first order, Lagrarange’s
solutions, Some special types of equations which can be solved
Unit IV | (English) . :
easily by methods other than the general method, Charpit’s

general method.

izFke dksfV ds vkafkd vody lehdj.k] ySxzkat fof/k]
vigunh | fOfK"V izdkj ds vody lehdj.k dk O;kid fof/k ds
72 virfiDr vU; fof/k }kjk ljyk Is gy] pkjfiv dh O;kid
fof/lkA

Partial differential equations of second and higher orders.
Classification of partial differential equations of second orde.
(English) | Homogeneous and non-homogeneous equations with constant
coefficient. Partial differential equations reducible to equations

with constant co-efficients.
firh; o mPp dksfV ds vkafkd vody lehdj.k] firh;

vigunh | dksfV ds vkaf'kd vody lehdj.kksa dk oxhZdj.k vpy
7 xq.kkadksa ds le?kkr ,oa vle?kkr lehdj.k] vpj
xq.kkadksa esa lekus; vkaf'’kd vody lehdj.kA

Unit V
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Text Books

1. Sharma and Gupta — Integral Transform, Pragati , Prakashan Meerut.
2. Sharma and Gupta — Differential Equation, Pragati , Prakashan Meerut.

3. Raysinghania — Differential Equaitons, S. Chand & Company, New Delhi
4. el;izns’k fgUnh xzUFk vdkneh dh igLrdsaA

Reference Books :

1. D.A. Murray — Introductory course in differential equation, Orient Longman, India, 1967.

2. G.F. Simnons — Differential Equations, Tata Mcgraw Hill, 1972.

3. E.A. Codington — An introduction to Ordinary differential equations. Prentice Hall of
India, 1961

4. H.T.H. Piaggio — Elementary Treatise on Differential equations and their applications, C.B.S.
Publisher and Distributors, Delhi, 1985.

5. E.D. Rainville — Special Functions, The Macmillan Company, New York.

Theory
Class B.Sc./ B.A. Il Year
. (English) | Mathematics _
Subject yfgUnhvs | xT.kr Paper No.: |

Title of (English) | Linear Algebra and Numerical Analysis

Lhaeper vifgUnh%z | jSf[kd chtxf.kr ,0a la[;kRed fo’ys"k.k
Compulsory Paper Medium of Teaching : Hindi, English

Maximum Marks Total : 50 | Main Exam: |C.CE.:
Unit Sy”abUS Recommended

Books

Definition and examples of Vector spaces, subspaces, sum and
direct sum of subspaces. Linear span, Linera dependence,
independence and their basic properties, Basis, Existence
Theorem for basis. Extension Theorem, Invariance of the
Unit | | (English) N . C .
number of elements of a basis. Dimension, Finite dimensional
vector spaces, Existence of complementary subspace of a
subspace of finite dimensional vector space. Dimension of sum

of subspaces. Quotient space and its dimension.
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¥sfgUnh
Y%

Ifn’k lef'V dh ifjHkk"kk ,0a mnkgj.k milef'V
milef"'V;ka dk ;ksx ,0a izR;{k ;ksx] jSflkd foLr fr]
JSf[kd ijra=rk] Lora=rk ,0a muds ewy Xxg.k/keZ
vk/kkj] ififer foeh; Ifn’k lef"V;kj] vk/kkj dk vfLrRo
izes;] foLrkj izes; vk/kkj esa vo;oksa dh la[;k dh
vifiorZu’khy foeh; ififer foeh; Ifn’k lef"V dk milef'V
dh igjd milef"V dk vfLrRo milef'V;ksa ds ;ksx dh
foek] foHkkx lef"V ,0a mldh foekA

Unit 11

(English)

Linear transformations and their respresentation as matrices,
Algebra of linear transformation, Rank-Nullity theorem, change
of basis, dual space, bi-dual space and natural isomorphism,
adjoint of a linear transformation, eigen values and eigen
vectors of a linear transformation, Diagonaatisation. Billinear-

Quadratica and Hermitian forms.

YafgUnh
%

jSflkd :ikarj.k ,0a udk vkO;wg fu:i.k] jSflkd
iikarj.kksa dh cht xf.kr tkfr '’kwU;rk izes;] vk/kkj dk
ifjorZu }Sr lef"V] f}}Sr lef"V ,0a izkd frd rqY;kdkfjrk]
jSflkd :ikarj.k dk layXu :ikarj.k] jSf[kd :ikarj.kksa ds
vkbxu eku ,0a vkbxu Ifn’k] fod.khZdj.k] f},d?kkr]
f}?kkrh ,0a gfeZrh; le?kkrA

Unit I

(English)

Inner Product Spaces — Cauchy-Schwartz inequality, orthogonal
vectors, orthogonal complements, orthonormal sets and bases,
Bessel’s inequality for finite dimensional spaces, Gram-Schmidi

orthogonalization process.

YafgUnh
%

vkarj xq.ku lef'V & dkS’kh Lokts vifedk] ykafcd
Ifn’k] ykafcr iwjd izlkekU; ykafcd leqPp; ,0a vk/kkj]
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ififer foeh; lef"V;ksa gsrq csly dh vifedk] xzke feV
ykafcdrk iz@eA

Unit IV

(English)

Solution of Equations : Bisection, Secant, Regula Falsi,
Newton’s Methods Roots of second degree Polynomials.

Interpolation : Lagrance interpolation, Divided differences,
Interpolation formula using Differences, Numerical Quadrature,

Newtorn — Cote’s formulae, Gauss Quadrature formulae.

vafgUnh
%

lehdj.kksa ds gy & f}&foHkktu fof/k] jsX;wyk QkYlh
fof/k] U;qVufof/k] firh; ?kkr ds cggin lehdj.k ds
ewyA vUrZos’ku & ySxzkat vUrZos’ku] foHkkftr
varj] varj ds miksx Is vUrZos’ku lw= la[;kRed
{ks=dyu U;qVu dksV~I lw=] xkml {ks=dyu Iw=A

Unit V

(English)

Linear equations direct methods for solving systems of linear
equations (Gauss elimination, 1.U. decomposition, Cholesky
decomposition). Iterative methods (Jacobi, Gauss — Seidal
reduction methods).

Ordinary differential equations : Euler method, Single sep
method, Runge-Kutta’s method, Multistep methods, Milne
Simpson method, Methods based on Numercal integration,

methods based on numerical differentiation.

YafgUnh
%

jSflkd lehjd.k] jSf[kd lehdj.kkas ds fudk; dks gy
djus dh izR;{k fof/lk;k% Y¥axkml foyksiu] ,y&w
fo;kstu] pksysLdh fo;kstu's’ iqujko Ukh fof/k;Ki
Yitdkch fof/k] xkml fIMsy fof/kYz] Ik/kkj.k vody
lehdj.k vk;yj fof/k] ,dy pj.k fof/k] :ax dqV~Vk fof/k]
cgqpj.k fof/k] feyus&flEilu fof/k] la[;kRed lekdyu ij

Signature of Member of B.O.S. ............... s eeeereeneeeans




Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,
Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)
Session: 2019-20

vk/kkfjr fof/k;kj ,oa la[;kRed wvodyu ij vk/kkfjr
fof/k;kijA

Text Books

1. K.B. Datta — Matrix and Linear Algebra, Practice hall of India Pvt. Ltd, New Delhi, 2000.

2. S.S. Sastry — Introductory Mehtods of Numerical Analysis, PHI Learning Pvt. Ltd.

Reference Books :

1. K. Hoffman and R. Kunze — Linear Algebra, 2" Edition, Prentice Hall Englewood
Cliffs New Jersey, 1971.

2. S.K. Jain. A Gunawardena & P.B. Bhattacharya — Basic Linear Algebra with
MATLAB Key College Publishing (Springer - Verlag) 2001.

3. S, Kumarsaran — Linear Alebra, A Bermetric Approac Prentice — Hall of India,
2000.

4. Balaguruswamy — Numerical methods, Tata Mc Graw Hill Publications, New
York.
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Theory

Class

B.Sc./ B.A. Il Year

Subject

(English) | Mathematics

vifgUnhvz | xf.kr

Paper No.: Il

Title of
the
paper

(English) | Real and Complex Analysis

vsfgUnh% | okLrfod ,0a IfEeJ fo’kys"k.k

Compulsory Paper Medium of Teaching : Hindi, English

Maximum Marks Total : 50 | Main Exam: |C.C.E.

Unit

Syllabus

Recommended
Books

(English)

Riemann integral, Integrability of continuous and monotonic
functions. The fundamental theorem of integral calculus, Mean
value theorems of integral calculus, Partial derivatives and
differentiability of real-valued functions of two variables,

Schwartz’s and Young’s theorem, Implicit function theorem.

Unit |

YafgUnh
%

jheku lekdy] Irr ,oa ,dfn"V Qyuksa dh lekdyuh;rk]
lekdyu dk ewyHkwr izes;] lekdyuksa ds ek/;eku
izes;] nks pjksa ds okLrfod eku Qyuksa ds vkaf'kd
vodyt ,0a vydyuh;rk] LoktZ ,0a ;ax ds izes;] vLi"V
Qyu izes;A

(English)

Improper integrals and their convergence, Comparison tests,
Abel’s and Dirichlet’s tests, Frullanl’s integral as a function of a
parameter. Continuity, derivability and integrability of an
integral of a function of a parameter. Fourier series of half and

full intervals.

Unit 11

YafgUnh
%

vugfpr lekdy ,0a mudk vfHKIj.k rgyuk ijh{k.k vkcsy
,0a fMfjDys dk ijh{k.k] izpkfyd Qyuksa ds :i esa
Yqgykuh lekdy] IkarR;] ,d izkpy ds Qyu ds lekdy
vodyuh;rk ,o0a lekdyuh;rk v)Z ,oa iw.kZ varjkyksa
dh Qksfj;j Js.khA
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(English)

Definition and examples of metric spaces, Neighbourhoods,
Limit points, interior points, Open and closed sets. Closure and
interior, Boundary points, Subspace of metric space, Cauchy
sequences, Completeness, Cantor’s intersection theorem,
Contraction principle, Real number as a complete ordered field.
Dense subsets Baire Category theorem, Separable, second

countable and first countable spaces.

Unit 111

vafgUnh
%

nwfjd lef"V dh ifjHkk"kk ,0a mnkgj.k] Ikehl;] lhek
fcUng vkarfjd fcUnq] foo'r ,0a lao'r legPp;] laojd
,0a vH;arj] ifjlhek fcUnqg] nwjhd lef'V dh mi lef"V]
dks’kh vuqQe] iw.kZrk] dsUVj dk loZfu"B izes;]
ladgpu fl)kar] iw.kz @fer {ks= ds :i esa okLrfod
la[;k;sa] la?ku mileqPp; ck;j&dsVsxjh izes;]
I'FkDdj.K] f}rh; x.kuh; ,0a izFke x.kuh; lef"VA

Unit IV

(English)

Continuous functions, Extension theorem, Uniform continuity,
Compacteness, Sequential compactness. Totally bounded
spaces. Finite intersection property, Continuous functions and

compact sets. Connectedness.

YafgUnh
%

Irr Qyu] foLrkj izes;] ,dleku lkarR;] lagrrk]
vug@de.kh; Igrrk iw.kZ ific) Ifef"V] ifjffer loZfu"B
1zxq.K] larr Qyu ,0a lagr legPp;] lac)rkA

Unit V

(English)

Complex numbers as ordered pairs, Geometric representation of
complex numbers. Continuity and differentiability of compex
function. Analytic functions, Cauchy-Reimann equations.
Harmonic functionsMobius transformations. Fixed points, Cross

ratio. Inverse points. Conformal Mappings.

YafgUnh
%

IfEed la[;k Ofer ;qgXe ds :i esa IfEed la[;k dk
T;kfefr; fu:ik] IfEeJ] Qyuksa dh IkrR;rk VvkSj
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vodyuh;rk] fo'ySf'kd Qyu] dkS’kh&jheku lehdj.k]
izlaoknh Qyu] eksfc;l :ikarj.k] fLFkj fcUnqg fr;Zd
vuqikr] izfrykse fcUnq] dkWuQkeZy QyuA

Text Books

1. Mathematical analytis by S.C. Malik and Savita Arora, New Age Publication, Delhi

2. G.J. Simmons — Introduction to Topology and Modern Analysis, Mc Graw Hill, New York
1963

3. L.V. Alhfors, complex analysis Mc Graw Hill, New York
4. el;izns’k fgUnh xzUFk vdkneh dh igLrdsaA

Reference Books :

1. Water Rudin — Real and Complex Analysis Mc Graw Hill, New York.

2. Ponnusway — Complex Analysis, Narosa Publication, New Delhi.

3. R.V. Churchill & J.W. Brown, Complex Variables and Application, 5" Edition, Mc Graw
Hill, New York, 1990.

Signature of Member of B.O.S. ............... s eeeereeneeeans v e




Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,

Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)

Session: 2019-20

Theory
Class B.Sc./ B.A. Ill Year
Subject g/ffgﬂlr\sr?liz )I\(/]Ici'ir;ematlcs Paper No.: lll
Title of (English) | Discrete Mathematics
Lhaeper vifgUnhys | fofoDr xf.kr
Compulsory Paper Medium of Teaching : Hindi, English
Maximum Marks Total : 50 | Main Exam: |C.C.E.:
Unit Syllabus Recammende
Boolean functions — disjunctive & conjunctive normal forms
(canonical & dual canonical), Bools’s expansion theorem.
(English) | Relations — Binary relation, Inverse relation, Composite
relation, Equivalence relation, Equivalence classes & its
properties Partition of a set.
Unit | cwyh; Qyu & fo;kstuh; ,0a la;kstuh; izlkekU; :i
Yadsuksfudy ,0a Mwvy dsukfudy’z] cwy dk folLrk|
ngum izes:A laca/k & fipj laca/k] izfrykse laca/k] la;ksftr
laca/k] rqY;rk laca/k] rqY;rk oxZ ,oa mlds xqg.k
/keZ] leqPp; dk foHkktuA
Partial order relation, Partially ordered sets, totally ordered sets.
Hasse diagram, maximal and minimal element first and last
Unit 1| (English) element. Lattice — definition and examples, dual lattice,
bounded lattice, distributive lattice, complemented lattice.

Signature

of Member of B.O.S. ............... e eveeeree e




Sarojini Naidu Govt. Girls’ P. G. (Autonomous) College,

Shivaji Nagar, Bhopal
Syllabus for Mathematics

(As Recommended by the Board of Studies)

Session: 2019-20

¥sfgUnh
Y%

va’kr% Qe lacal/k] va’kr% Ofer leqPP;] iw.kZr Ofer
leqPp;] gSlwg vkjs[k] mfPp"B ,oa fufEu"B vo;0]
izFke ,0a vfUre vo;0] tkyd & ifjHkk"kk ,0a mnkgj.k]
}Sr tkyd] ifjc) tkyd] forj.kh; tkyd] iwjd tkydA

Unit 11

(English)

Graph — Definition types of graphs, Subgraphs, walk-path,
circuit, connected and disconnected graphs. Euler graph.
Hamiltonian path and circuit, shortest path in weighted graph.

Dijkstra’s Algorithm for shortest paths.

YafgUnh
%

vkys[k & ifiHkk"kk ,0a izdkj mi vkys[k] xeu] iFk ,0a
ifiFk laca) ,oa vlac) xzkQ vkW;yj xzkQ]
gsfeYVksfu;u iFk vkSj ifjiFk] Hkkfjr vkys[k esa
y?kqRre iFk gsrg MkWbtdL=K] ,YxksfijFkeA

Unit IV

(English)

Trees and its properties, Rooted tree, Binary tree,Spanning tree,
Rank and nullity of a graph, Kruskal’s Algorithm and Prim’s
Algorithm.

YafgUnh
%

o'{k ,0a mlds xq.k /keZ] fu;r o'{k] ftopj o{k] tud
0'{k] vkys[k dh tkfr ,oa 'kwU;rk] dqLdy ,oa izkbe
dh ,YxksfjFkeA

Unit V

(English)

Matrix representation of graph — Incidnece and Adjacency
matrix. Cutset and its properties. Planar graphs (definition)

Kuratowski’s two graphs.

YafgUnh
%

vkys[k dk vkO;wg fu:iL.k & bUlhMsal ,oa ,MtsUlh
vkO;wg ] dVIsV~l ,oa mids izxqg.k] lykuj vkys[k
YaifjHkk"kk%2] dgjkVksOgLdh ds f}vkys[kA
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Text Books

1. C.L.Liu — Elements of Discrete Mathematics, Mcgraw Hill, New-York

2. Narsingh Deo — Graph Theroy, Prentice Hall

3. el;izns’k fgUnh xzUFk vdkneh dh igLrdsaA
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Syllabus of Mathematics for Annual Exam System

& (As recommended by Board of Studies)
® Session/ A — 201g¢-1§
P THEORY
@ [Cas  [BSe ! 1™ Year |
& Subject Mathematics
® Title of the Paper | Algebra and Trigonometry 'Paper No. First/9eH
& . S vd . |
Medium of instructions | English/Hindi Question Paper Language:
(Teaching) Iuen /gl English/Hindi 3Ufl /o=
#% | Maximum Marks Total: 50 | 5
Unit - 1 Rank of a matrix, Normal & Echelon from of a matrix. Characteristic |
equations of a matrix. Eigen values. Eigen vectors. Linear Independence of
o row and column matrix. B ]
i ThIE—1 AMEE PI N, OGS bl WEHRI Td Ul WU, 3ITE Pl
IO ARy, AT |, A ey, dfdd yd W ey
CIRERENIN
Unit - 2 Cayfey Hamilton theorem and its use in ﬁnding_; inverse of a matrix

application of matrix to solve a system of linear (homogenous and non-
homogenous) equations, theorems on consistency and inconsistency of a
) system of linear equations, solving linear equations upto three unknowns.

SHI5—2 Bell — effice TN UF MYE B gohH AR (THET U SHET)
ST B A ZHBT SUAN, Ras FHeRwl b e @ g @ o
Mg HT TR, e TRl & et & W U STl W
THI, A ST IRAN 6 B Ras FHISRON B B |

Unit - 3 | Relation between the roots and coefficients of a general polynomial
equation in one variable, transformation of equations. Reciprocal equations. |
- | Descarte's rule of signs.

IHIE—3 waqzﬁwmagqﬁa%wﬂwLﬁwiﬁ@%ﬁa}éﬁma
FHIGRN BT HUTARVT, ki AHIGRY, ozl @) femrd e |
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(Unit-4 | Logic - Logical connectives, Truth Tables, Tautology, Contradiction,

‘s—cm-s‘—4 qRUTE — dd Galeid, Tl WRYl, YAeldd iR @merd, difhd

Unit - 5 De- Moivre's theorem and its application, direct and inverse circular and‘

Logical Equivalence, Algebra of propositions. Boolean Algebra-definition
and properties, switching circuits and its applications, logic gates and
circuits.

g, WWWIWW UfRMTST Ud 3w dJured |
Rere ulRuer Ud SH& UATT, ThgR Ud ulkue |

hyperbolic functions. expansion of trignometric functions, Logarithm of |
complex quantities. Gregory's series, summation of trignometrical series.

ShIS—5 & — uiad YU Ud SWd ouAnT Youel Ud FopA gaid Ud

ARIRARIS Be | DA Herd @7 ORaR, its Rl &
TEToTes, YIIRY Srof, Frepioraeda Siforit &1 i |

—

(O8]

5.

S.L. Loney - Plane Trigonometry Part- II

K.B. Datta - Matrix and Linear Algebra, Prentice Hall of India Pvt.Ltd. New Delhi, 2000.
Chandrika Prasad - A Text Book on Algebra and Theory of Equations, Pothishala
Pvt.Ltd., Allahabad.

CL. Liu - Elements of Discrete Mathematics ( Second Edition). MeGraw Hill,
International Edition, Computer Science Series, 1986.

Ayl fR=a] U JTHIGHT Bl RIS |

Reference Books:

1.

2:
3.
4

H.S. Hall and S.R. Knight - Higher Algebra H.M. Publication, 1994.

N. Jacobson - Basic Algebra Vol. I and II, W.H. Freeman.

1.S. Luther and 1.B.S. Passi - Algebra Vol I and II, Narosa Publishing House.

N.Saran and R.S. Gupta - Analytical Geometry of Three Dimension. Pothishala Pvt.Ltd.,
Allahabad.
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SAROJINI NAIDU GOVERNMENT GIRLS P. G. AUTONOMOUS COLLEGE
SHIVAJI NAGAR BHOPAL - 4620164 (M.P.)
Syllabus of Mathematics for Annual Exam System
(As recommended by Board of Studies)

Session/ 4 —

THEORY
Class B | B.Sc. 1¥ Year |
Subject | Mathematics |
! —— S

Title of the Paper I Paper No. Second/fg<ia
- | ol UG Aqehel FHIBROT

Medium of instructions | English/Hindi Question Paper Language:
| (Teaching) Uit/ fa= i English/Hindi 30sfl /2=
| Maximum Marks Total: 50 | = | \

| Unit - i

THIE—1

Unit - 2

SHIG—2

Successive differentiation, Leibnitz theorem, Maclaurin's and Taylor's series |

_expansions, Asymptotes.

IEARITR  ITHA, o=l Y, HaelliNd Yd <oR Aol § faww |
AR |

Curvature, tests for concavity and convexity, points of inflexion, multiple
points, tracing of curves in Cartesian and polar coordinates.

qehall, SedeldT Ud 3raactdl &1 gerr, Afy uRdds fawg, 9gfimg, acfla
vd gdrg fraerel | gl BT SIRET |

Unit - 3

B
[

| Unit - 4

' geometrical meaning of a differential equation, Orthogonal trajectories.

Integration of transcendental functions, Definite Integrals, Reduction
formulae Quadrature, Rectification.

ST el BT 3NHGbeH, FREd FHIwe, THHEE 3, eaded ud
Heh ol |

Linear differential equations and equations reducible to the linear form,
Exact differential equations, First order and higher degree equations
solvable for x.y and p, Clairaut's equation and singular solutions,

Signature of Members of B.O.S. e



SHIS—4 g 3radmer FHIPRY TG AP THIGRY # FHHT D THIDRU, |
JATAY bl GHIERY, X, ¥ 3R b # ' 8 IR yeH e g
Tog gAY 3ddhd THIGNY, TRl &I THIERY iR fafes ga | sasd
JHHIOT BT ST 31, erifas gofer |

Unit - 5 Linear differential equations with constant coeffieients, Homogencous linear
ordinary differential equations. Linear differential equations of second
order, transformation of equations by changing the dependent variable
independent variable method of variation of parameters.

FPIE—5 3TeR UMD dlcl XD aehel FHIBRU, WHRY e FAHET 37ache]
iR, g @i @ XRaw srame FHRo, Wod o) /RaF ok &
URadd §RT WHIGRUI PT w/UiaRYl, Yo faexor fafey |

Text Books:

1. Gorakh Prasad - Differential Calculus, Pothishala Private Ltd., Allahabad.

2. Gorakh Prasad - Integral Calculus, Pothishala Private Ltd., Allahabad.

2 D.A. Murray, Introductory Course in Differential equations, Orient Longman (Indian),
1967.

4. FEOUQY B YT AdHIeHl DI YRS |

Reference Books:

I G.F. Simmons - Differential equations, Tata McGraw Hill, 1972.

2 E.A. Codington - An Introduction to ordinary differential equation, Prentice Hall of
Indian, 1961.

gk H.T.H. Piaggio- Elementary Treatise on Differential Equations and their Application,
C.B.S. Publisher & Distributors, New Delhi 1985.

4. S.G. Deo- Differential Equations, Narosa Publishing House.

5.  N.Piskunov - Differential and Integral Calculus, Peace Publishers, Moscow.
: Signature of Members of B.O.S. R
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SARQOJINI NAIDU GOVERNMENT GIRLS P. G. AUTONOMOUS COLLEGE
SHIVAJINAGAR BHOPAL - 462016 (M.P.)
Syllabus of Mathematics for Annual Exam System

2 (As recommended by Board of Studies)
> Session/ I — 2018-19
® THEORY
® Class B.Sc. __ | 1™ Year ]
@ Subject Mathematics |
M N I |
- | Title of the Paper Vector Analysis and Geometry | Paper No. Third/Jd™
- i | wfeer fweror o wiAfG ]
> Medium of instructions | English/Hindi Question Paper Language:
| (Teaching) ) soeh /o= 'English/Hindi 30l / fg=
Maximum Marks | Total: 50 L l j
‘Unit - 1 Scalar and vector prodTlct of three vectors, product of four vectors,
e . Reciprocal vectors, vector differentiation. Gradient, Divergence and curl. |
5 | SPIS—T = wiqe :Eﬁraﬁm@#ﬁwaﬁqh 9l BT IO, g wlae,
afesr sawaH, Afede, SHaRe U4 &d |
Unit-2 Vector Integration, Theorems of Gauss, Green, Stoke (without proof) and
problems based on them. B . )
TPIe—2 feer AR, N, U9 (4 Clida! THg (991 Suufad) Ud g9 W)
TR I |
“Unit -3 General equation of second _deg_re_c, tracing of conics, system of conies,
4 L polar equation of conic. - .
THe—3 fFd ud @ ud GHIGRY, Ahdl BT AW, WAhd FHR, Awd
BT AT HHATDIT |
‘Unit - 4 Equation of cone with given base, generators of cone, condition for three
mutually perpendicular generators. Right circular cone, Equation of cylinder
_ _ and its properties. __
‘ ShIs—4 feu U SMUR WX T BT AHBRU, U B ATD, N IR e
SECAlIECINCCS Wﬂﬁﬁ'&?ﬁﬁ JoIT BT BT SR THS T

A\ -
lohierg

Nt
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| Unit-5 Central conicoids, Paraboloids, plane sections of conicoids, Generating |
lines. e |

BT AThas], WRaeldy, MHAS B FAA YeBE, ofHdh Y| |

Text Books:
1. N. Saran and S.N. Nigam - Introduction to Vector Analysis Pothishala Pvt.Ltd.,
Allahabad.

2. Gorakh Prasad and H.C. Gupta- Text Book on Coordinate Geometry, Pothishala Private
Ltd., Allahabad.

3.  N.Saran and R.S. Gupta - Analytlcal Geometry of Three Dimension. Pothishala Pvt.Ltd.,
Allahabad (unit IV)

4, HEORY R T SHEH B YIS |

Reference Books:

1. R.J.T. Bell - Elementary Treatise on Coordinate Geometry of Three Dimensions,
Macmillan India Ltd., 1994 (Unit-V).

2. Murray R. Spiegel - Theory and Problems of Advance Calculus Sehaum Publishing
Company, New Yark.

3 Murray R. Spiegel - Vector Analysis, Sehaum Publishing Company, New Yark.

4 Shanti Narayan - A Text Book of Vector Calculus, S.Chand & Co., New Delhi.

5. Shanti Narayan - A Text Book of Vector Algebra, S.Chand & Co., New Delhi.

6. .S.L.Loney - The Elements of Coordinate Geometry, Macmillan and Company, London.

7 P.K. Jain and Khalil Ahmad - A Text Book of Analytical Geometry of Two Dimensions,
Macmillan Indian Ltd., 1994.

8. PXK. Jain and Khalil Ahmad - A Text Book of Analytical Geometry of Three
Dimensions, Willey Eastern Ltd., 1999.

\ ¢ Signature of Members of B.O.S. 1 ,\\“"
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session........... 2018-2019.
A / Session : 2018-19
Max. Marks/3fEI&ds 37 : Ho (s,
Class/®e : B.Sc./B.A.
Year, a9 . Second /gy
Subject/fawy : Mathematics/Tford
Paper /Weiud : First/u2m
Title/IEE : Abstract Algebra
3T FIIoT
Ul i_)tinila(;md__bdsm plopcmu of L.IU_UT)S_ sub;__mups \L-lOU!OLlpb U:l_l-CEICdF;_

subsut Cyclic groups and simple properties.

THE @ Ul T8 AR W, SUHE, Sqwgeed maﬁwﬁzﬁm

— ———

FBTE—1

| WHE T4 AR W7

- Unit-2 .Coset decomposition. | aomnug “s theorem and its corollarivs including Fermat's

a

i thcorem. Normal subgroups. Quotient groups.

h‘cm;é' {—Wﬁ'au S Ta0To, ol YR UY gl SUNRA GHE UNd, WA SOE, |

! :
| famT e |

PR | = . R
|

‘ Unit-3

|
|

Homomorphism and Isomorphism  of groups.  Fundamental theorem  of |

i of S, n<5 to be studied). Cayley’s theorem.

iﬁﬁéa
1

| Unit-4

e o e e e

HATT TE Sy(S, B =T SoRigg, Weferd & 6 n<s). dell i |

(Jloup Automorphism. Inner  Automorphism. group ob Autommphlsms

| homomorphism. Transformation and Permutation group. N, (various subgroups :

ISRl @1 TeTRal Gd gedidhiiNe, WATGIR BT Herd s e

COIl]LIEaC\ relation and Centraliser. Normaliser. Counting principle and class

LL]U’\UO]] of a finite group. Cauchy’s theorem for finite abelian groups and non-

abclian groups.

Signature of Members of B.O.S. S 09.?,,,;\_"{%
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dada  ep w@wRan WA, Whiae] @ GHg. agiaa a4y S |
.  BERERG, JAHG®G, T Rigia vd aRfg @gE o 9t @) ok |
| | SIS vd S-aTRe e B for @I @ |

I | - S SEciey & — e e

Unit-5 | Definition and basic properties of rings. Ring homomorphism subrings. Ideals |
: .

i i and Quotient rings. Polynomial rings & its properties. Integral domain and Field. |
|

[Swid-5 | gorg @) ulRiTer Ud AT YOI, 9o ARG, Suaerd, o] vd fam

geld, dgUE d¢E Ud 99D WO QUitdId ui gd a1 i)

Text Books:

1. L. N. Herstein-Topics in Algebra. Wiley Eastern Ltd. New Dethi. 1977.

to

PB Bhattacharya. S. K. Jain and S R Nagpaul-Basic Abstract Algebra. Wiley Eastern.
New Delhi. 1997

3. Wegueyl Rl Ul JrdTeHl ol Y |

2

1. Shantinaravan-A text Book of Modern Abstract Algebra, S.Chand and Company. New

Delhi.
2. Surject Singh- A Text Book of Modern Algebra.
3. N.Jacobson- Basic Algebra. Vol. [ and 1. W. 1. Freeman.

4. 1. S. Luther and 1. B. S. Passi- Algebra., Vol [ and 1. Narosa Publishing House,
N S
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Max. Marks/arferedd 3id

Class ‘e B.Sc./B.A.
Y ear/ad Sccond/ fFa
Subject/fasa Mathematics/7ford
Paper /weausd Second/fgda
Title/Me® Advanced calculus
gTd hofd
Unit-1 | Definition of a suqucncc “Theorems on limits of s SLLlllkl]LCb “Bounded and monotonic |

Sequences.

S@re-1 | oA @l Rl A

Shivaji Nagar, Bhopal

Semester Wise Syllabus for Mathematics

(As recommended by Board of studies)
Session:.......

HO

Cauchy’s comnvergence  criterion. _
comparison test, Cauchy’s intergral test. Cauchy’s root test. ratio lests. Raabe’s |
| tests, logarithmic tests. Alternating series. Leibnity's test. Absolute and conditional |
] convergence.

series

of

non- HCEdU\C

terms. |

& WA W W, TRTE 18 Yhle AGHA B B

WW,Wmaﬁm,gﬂmqﬁw,wﬁwaﬂ%aﬁw,i
S @ e e e wle, W @ e, SR e, T |

gyof} forgier geror, fFRter Ta wfdeedl arfdary

; Unit-2 i Eontinuity

of functions of single variable. sequential continuity.

Propetties of !

| continuous functions. Uniform continuity. chain rule of dilfcrentiabitity. Mean value |

|
: theorems and their geometrical interpretations.

| dare—2 \ T (T

'W-r?mm @I AT (s, HRHTF YR T SHE T 1Y, samat B ﬁvm

theorem for

derivatives.

AR He),

B @ AeEd! AT uHd |

Unit-3 | Limit and continuity of functions of two variables. Partial dilferentiation, Change of |

variables.

Euler's theorem

on homogeneous

| . . . : .
functions of two variables. Jacobrans.

Signature of members of B. 0.8

\4,_1,3&,

Darboux’s

functions.

=

\

Tavlor's

\ &

A
L\J\?‘\

\ wad A2
| = 5

) &

intermediate

theorem

value

ERtaic e, deld Weldl @ TR, U A T,

for



TR @ Badl @ G Td G, NG Hamed, w81 $1 Rad, qee |
| el W AR B W, T W & Gorl B g TR B 9, Sl |

|

|

! |
Envelopes. Evolutes. Maxima and Minima of functions of two variables. Lagrange’s I|

|

|

{

|

|

Ecor e

Unitd
| multiplier method. Beta and Gamma Functions.
TeRoa | s, omd, @) TR @ Bel @l e ©d Aene, e & Uil @)

Unit-3 : Double and triple integrals. volumes and surfaces of solids ol revolution Dirichlet’s
| integrals. change of order ol integration in double integrals.

[ Soe—s _E'iiraa T4 [-HThel, O & UREH ¥ offd S Ud U, g ideled I, |
2% GHEd D HE BT gRadd |

Text Béoks:

I. R.R.Goldbeg -Real Analysis. Oxford& I.B.H. Publishing co.. New Delhi
2. Gorakh Prasad- Differential Calculus. Pothishala Pvt. Tid. Allahabud,
3. Gorakh Prasad- Integral Calculus, Pothishala Pvt. Ltd. Allahabad

4. qegudy 2=l T el B YIS |

Reference Books:

1. Gabriel Klaumber- Mathematical Analysis. Marcel Dekkaw. lne. New York. 1975

9

T. M. Apostol- Mathematical Analysis. Narosa Publishing House. New Delbi. 1985

3. D. Soma Sundaram and B. Choudhary- A {irst Course in mathematical Analysis. Narosa
Publishing, House, New Delhi, 1997.

4. Murray R. Spiegel- Theory and problems of advance Calculus. Schauma Publishing Co..

New York

5. O. L. Stanaitis- An Introduction to Sequences, Scries and improper Integrals.
-y Sienature of Members of B.O.S. o _‘-_-;..'33.%',\“{‘
) \ UA TG : WG
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55*’&
F o SHIVAJI NAGAR BHOPAL - 462016 (M.P.)
T Syllabus of Mathematics for Annual Exam System
(As recommended by Board of Studies)
Session/ A —
Max. Marks/31f&rdmad 3{d : &0 %
Class/®aT ' B.Sc./B.A.
Yearad : Second / fgdr
Subjectfavg : Mathcmatics. TToTd
Paper /91U Third/z<dra
Title/<fd® : Diffcrential Equations
B HHTDRIT
L it Series solutions of differential cqualnons Power series method. Bessel and Lq__undrc?

]
|
I
equations, Bessel’s and Legendre’s functions and their properties- recurrence and |

generating function. Orthogonality of functions.

Unit-3

-3

L' nit-4

T ot Gl SUIaRY, aer i, Ag] TUIGT arel YRddh orddhel ARIGRCN Bl

'W T BT AV o, = S0 B, aviel UG ol WHIEY, add d |

mwmmgmm YRR T8 T® Hor, Bor Bl Hifgand | |

| clplau Transformation. Linearity of the 1. apldu transformation. Jixistence 1humm '
~ ~ v I

| Tor Laplace transforms. Laplace transforms ol devivatives and integrals. Shifting |
1

]

l theorems, Differentiation and integration ol transforms.
1

)

‘H{"(ﬂrﬂ BUTERYT, il GUTROr ol Veadal, ety SuieRel @ fog aified |

U | Wq@el Ud WHTEHE Bl ey SRy, iR why, vOraRe @l

 3Tdd A UG HHIbelA |

| Inverse Laplace transforms. Convolution theorem. Application of Laplace
‘ transformation in Solving linear differential cquations w nh constant coefticients.

| BA HRA A AT SUiAReT @ Ry |

Partial differential cquations ol the first order. [a;_mntm s solution. Some xpcual

_J e e

| types of equations which can be solved casily by methods other than the general |

 method, Charpit’s general method. |

| . g f‘J AN
ol s Woa® kR
Signature of members of B.O.S MEU \“\ ) Gl \ o
=

A-a’l



,‘,
i

Cwm PR B SR sramd wilave S A, e geRr @ smed Wi |
| P 9e A & sfaRed arg Y g1 WRerar & 8, aRfUe @) amus |
_i—Pé_rtial_ differential equations of sccond and higher orders. Classification of partial |
differential equations of sccond order. Homogeneous and non-homogeneous
quuations with constant coeftficients. Partial differential equations reducible o

equations with constant coefticients.

'; Jﬁ_ﬂ_&‘—_"[al T ST wile @ AilNe aahd AR, [ e @ e aaed |

; . _ : ] ar|

a1 AT ITFd TG @ IR UG STHAET AHIGRY, SRR Tmi
H T iR¥e fadhel ARG |

i
1

Text Book:

. Sharma and Gupta- Integral Transform. Pragati. Prakashan Mcerut.

o

Sharma and Gupta- Differential Equation. Pragati, Prakashan Mecrut.
3. Raysinghania- Differential Equation. S. Chand & Company. New Delhi.
4. HOUSY 2] Uy JABISH Pl b |

Reference Book:

1. D. A Murray - Introductory course in differential equation. Orient Longman. India, 1967

o

G. I, Simnons - Differntial Equations. Tata Mcgraw Hill. 1972.

3. E.A. Codington - An introduction to Ordinary differential equations. Prentice Hall of
India. 1961

4, 1. T. H. Piaggio - Elementary Treatise on Differential equations and their applications.

C. B. S. Publisher and Distributors, Delhi. 1985.

5. E. D. Rainville - Special Functions. The Macmillan Company. New York.
A

N
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal

Semester Wise Syllabus for Mathematics

(As recommended by Board of studies)

Subject

Theory

B.Sc./B.A. | 8emester: V

| (English)

f&=al

Mathematics
| PaperNo.: |

HIUG)

Title of the paper

(English)

fe=

| Linear Algebra, Numerical Anélysis

Medium of instructi
(Teaching)

ons

Both English & &=}

Maximum Marks

Main Exam :100

Unit

Unit |

(English)

Definiion and examples of vector spaces,
subspaces, Sum and direct sum of subspaces.
Linear span, Linear dependence, independence
and their basic properties. Basis, Finite
dimensional vector spaces. Existence theorem for
basis. Invariance of the number of elements of a
basis set, Dimension, Dimension of sums of vector

subspaces.

) I B WP N =
Signature of members of B.O.S -.(_;l?.?.f; S 4 \l\ \,\f P W
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Unit Il

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:........... 2018-2014.

(English)

| oI WY, IR ey § S@ual B WA
IRT P e | !
|
|

Linear transformations and their representatlon as |

matrices. The algebra of linear transformations. |
The rank - nullity theorem, Eigen values and eigen |
vectors of a liner transformation, Diagonalisation,

Quotient space and its dimension.

Unit [l

(English)

RO @ AT WM UG M wfew
faeoftexor, favarr wafe va Sae fawm|

“Approximations, Errors and its types, Solution of
Equations: Bisection, Secent, Regula Falsi,
Newton-Raphson Method and their order of
convergence, roots of second degree Polynomials,
Interpolation: Lagrange interpolation, Divided
Differences, Interpolation formulae using

Differences and derivations of Interpolation

formula.

| afwes, qfeal @ sad bR, GHHEN B
g fguror, didwe, WgaT Wied! ael

RSP, S m—

o . _J
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Semester Wise Syllabus for Mathematics
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2 (As recommended by Board of studies)

@ Session:........... 2013-2019.

g e R — — et - ) Lol

A Ry R v sudt affagar @ iR,

& e =@ 9guRl @ el S @i

e s<daem, Rl oy, R & STAMT W

B St g Td srdaer AT B St |

Linear Equations : Direct Methods for Solving

) Systems of Linear Equations, Gauss elimination,
Gauss Jordan Method, LU Decomposition,

. (English) Cholesky Decomposition, Iterative Methods:

s Jacobi Method, Gauss - Seidel Method,

® Relaxation Method, Methods Based on Numerical

e Differentiation.

@)

B apaiaxer : WRad WA B FBRl bl

j,; T B @ v AR, mew v, e

wh Unit IV Rh

& R R, HeaeTd e WX MR

) faferi |

@ L. “Ordinary Differential Equations: Euler Method,

& Eulers Modified Method, Single-step Methods

& . _ Runge-Kutta's Method, Multi-step Methods, Milne

€ PR (English) Method, Numerical Quadrature, Newton-Cote's

®)

r\,) € 0'9;,—-"/3“
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O Signature of members of B.O.S C)’\ - L }gd\n/z;: »«'?\
4‘ S
O //\9‘ ~AYPEERG
o

O @ €



Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal

Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
+ Session:........... 2018-2019.

Recommended
Books

Reference Book

(English)

Formulae, Gauss Quadrature Formulae, Methods
Based on Numerical Integration with their |

derivation.

|
il i === ]
| EHRY GG Wideel e fafd,  mer

o R, wee o AR, wT-gee A,
HTheA W IenlRa faftr vd et Swfw |

| 1. K. Hofman and R.Kunze, Linear Algebra,72nd:
Edition, Prentice Halli Englewood Cliffs, New
Jersey 1971.

2. C.E. Frooerg. Introduction to Numerical
Analysis(Second Edition L Addison-Wesley-
1979.

3. M.K. Jain, S.R.K. lyengar, R.K. Jain,
Numerical Methods Probles and Solutions,
New Age International (P) Ltd, 1996.

" 1. E. Balaguruswamy - Numerical Method Tata Mc
Graw_ Hill Pub. Com - New Yark
2. K.B. Datta, Matrix and Linear Algebra, Prentice
hall of India Pvt.Ltd, New Delhi, 2000
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
Session:........... 2012-2019.

3. SK Jain, A Gunawardena & P.B.
Bhattacharya, Basic Linear Algebra with MATLAB
Key college Publishing (Springer-Verlag) 2001.

4. S.Kumarsaran, Linear Algebra A Geometric
Approach Prentice _ Hall of India) 2000.

fe=l AR U B B gD |
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:...........
Theory
- Class ‘ - B.Sc./B.A. ‘ Semester: VI |
- (English) | Mathematics — |
Subject ! |  PaperNo.:| |
11}"1 1 "Tﬁlﬂ

(English)
Title of the paper

Medium of instructions
(Teaching)

Maximum Marks

: |
Real Analysis, Discrete Mathematics and

statistics.

. S |
qrdfd® Aoy, fAfeed wforg vd wiReaat |

Question Paper

Both English & fa<&
& English

'Main Exam :100

Unit

syllabus

(English)

Riemann integral, Algebra of Riemann integrable |
functions, Integrability of continuous and
monotonic functions, The fundamental theorem of
integral calculus, Mean velue theorems of integral i

calculus.

Unit |

(English)
Unit |l

Signature of members of B.O.S L etk
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Definition and examples of metric spaces,

Neighborhoods, Limit points, Interior points, Open

and closed sets, Closure and interior, Boundary
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
Session:........... 2018-2019.

points, Subspace of a metric space, Cauchy
sequences, Completeness, Cantor's intersection
theorem, Contraction principle, Real numbers as a
complete ordered field, Definition of Continuous

functions and its illustrations.
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Algebra of Logic, Tautologies and Contradictions,

logical equivalence, Algebra of propositions,

Quantifiers: Universal and Existential Quantifiers,

b (English)

&) Boolean Algebra and its properties, Demorgan's
B law, Algebra of Electric circuits and its applications.
@ a® &1 o P, YAeldl @ aRe @l

~—
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Unit IV

Unit V

Signature of members of B.0O.S

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics

(As recommended by Board of studies)
Session:........... 2018-2014.

(English)

Boolean Function, Disjunction and Conjunction

Normal Forms, Bools Expansion Theorem. Binary
Relations, Equivalence Relations, Partitions and

Partial order Relation.

(English)

©a wod RAwg T waeEE TEEy |
oo wa snifre wa e

Probability, Continuous probability, probability
density function and its applications (for finding the
mean, mode, median and standard deviation of
various continuous  probability  distributions)
Mathematical expectation , expectation of sum and
product of random variables, Moment generating
function , Theoretical distribution: Binomial,
Poisson distributions and their properties and uses.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
Session............ 2019-2014.

| TR U9 SUENT |

1. R.R. Gpldberg, Real Analysis, Oxford & IBH
Publishing Co., New Delhi, 1970.

2. G.F. Simmons. Introduction to Topology and
(English) Modem Analysis, McGraw-Hill, 1963.
Recommended 3. T.M. Apostol, Mathematical Analysis, Norosa
HuielS Publishing House. New Delhi, 1

4. C.L. Liu., Elements of Discrete Mathematics
(Second Edition), McGraw Hill, International

Editiojns, Computer Science scries 1986.

1. T.M. Apostol, Mathematical Analysis, Norosa
Publishing House, New Delhi, 1985.

2. S.Lang. Undergrauate Anallysis, Springger-
Veriag, New York, 1983.

3. D.Somasundaram and B.Choudhary, A first
Course in Mathematical Analysis. Narosa
Publshing House, New Delhi, 1997.

4. Shanti Narayan, A Course of Mathematical

Reference Book Analysis. S.Chand & Co. Delhi.

5. R.K.Jain and S.K. Kaushik, An introductions to
Real Analysis, S.Chand & Co., 2000.

6. P.K. Jain and K/Ahmed Matric Spaces, Narosa
Publishing House New Delhi, 1996.

7. SLang, Undex:/g/rdduate Analysis, Emré%y

| W5 T N2 NS
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Elementary H.C.Saxena (S.Chand)
Statistics 3. Fundamentals of Mathematical Statistics,

Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
Session:........... 2018-2014.

Verlag, New Youk 1983.

8. E.T. Copson, Metric Spaces, Combridge
University Press, 1968.

9. S.lang. Undergraduate Analysis, Springer-
Veriag, New Youk 1983.

1. Statistics by M.Ray.
2. Mathematical Statistics by J.N.Kapoor,I

Kapoor and Gupta.

Signature of members of B.O.S
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

‘ Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:........... 2018-2019.
Theory
Class M.Sc / MLA. = Semester: 1
Subject Mathematics -
"~ Title of the paper Advanced Abstract Algebra-I f Paper No : I (Compulsory)
Medium of instructions English Question Paper Language:
(Teaching)
English
Maximum Marks Total 100 | Main Exam: 70 C.C.E: 30
Unit I Normal & Subnormal series of groups, Composition series, Jordan-Holder series.
Urit I Solvable & Nilpotent groups.
| Extension fields. Roots of polynomials, Algebraic and transcendental extensions.
it I1
Unitillt Splitting Fields. Separable and inseparable extension.
ait v Perfect fields, Finite fields, Algebraically closed fields.
Automorphism of extension, Galois extension. Fundamental theorem of Galois
Unit V theory .Solution of polynomial equations by radicals, insolubility of general
equation of degree.5 by radicals.
R—eco;n;(_ied 1. LN. Herstein, To—pics in Algebra, Wileﬁastern, New Delhi.
Book 2. P.B. Bhattacharya, S.K. Jain and S.R. Nagpaul, Basic Abstract Algebra,
Cambridge
Note : Setting is to be Done Strictly From Recommended Books.
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Sarojini

Session:...........
Theory
Class M.A Semester: |
_Subject_ Mathematics il -
Title of th?pa_p_er I Real Analysis ) Paper No : II (Compulsory)
" Mediumof | R
instructions English Question P;Ez:lpel!irszlanguage.
(Teaching) ‘ &
B I\Eximm—Mark_s | Total: 100 | Main Exam: 70 ‘ CCE: 30
e | Definition and existence of Riemann-Stieltjes in?gral—an(ﬁts_

UnitI . . . =
properties, Integration and differentiation.

SRR __lntegation of vector-valu " Rectifiable curves.

Unit IT

[ Rearrangements of terms of a
- __Seq s and series of functions, sint wise and uniform
convergen criterion for uniform con eie

Unit 111 -test, uniform conv uity, onvergen
and Riemann-Stieltjes integration, uniform convergence and
differentiation.

Unit IV : n ) ; PRI
Functions of several variables, linear transformations, Derivatives in
an open subset of R" Chain rule, partial derivatives, differentiation,
and inverse function theorem.

~ | Derivatives oﬂligﬁ orders, Powe@rie;u-niq_uenes_s_the;em_for_

UnitV power series, Abel’s and Tauber’s theorems. Implicit function
thcorem,

- | Wﬁer?udirPrinTiplesﬁ Mmemﬁ:icéﬂ_Analﬁs, McGraw

Recommended Hill.

Books

B T LTM. Apoétal, Mathematical AnaTysis Narosa. _|

Reference

2. H.L. Royden , Real Analysis, Macmillan (Indian Edition)

Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Note : Setting is to be Done Strictl_y From Recommended Books.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
Session:........... 2018-2014.

Theory
[ Class I | ~ M.Sc/MA. Semester: 1
= —Suﬁct " Mathematics el
Title of t_he_pap? S —TopTogy-I i Paper No : I1I (Compulsory)
—Me.di_umﬁ'_imuctions English Question Paper Language: i
(Teaching) English
 Maximum Marks Total: 100 Main Exam: 70 | C.CE: 30 |

Countable and uncountable sets. Infinite sets and Axiom of Choice. Cardinal
UnitI numbers and its arithmetic. Schroeder-Bernstein theorem. Statement of Cantor’s
theorem and the continuum hypothesis. Zorn’s lemma. Well-ordering theorem.
N Definition and examples of topological spaces. Closed sets. Closure. Dense subsets. '
Unit IT Neighborhoods, interior exterior and boundary. Accumulation points and derived
sets. Bases and sub-bases, Subspaces and relative topology.
_U LTI Alternate methods of defining a topology in terms of Kuratowski Closure |
= Operator and Neighborhood Systems. Continuous functions and homeomorphism.
U 't; " | First and Second Countable spaces. Lindeiof’s theorems. Separable spaces. Second
ni
Countability and Separability.
; ; " | Path- connectedness, connected spaces. Connectedness on Real line. Co—mp(mlts,
“Uni
Locally connected spaces.
T Recommemied _ J.R. Munkres, Topology- A first course. Prentice-hall of India. '
Book 2. G.F. Simmons, Introduction to Topology and Modern Analysis,
ooks

MecGraw Hill.

| 3. K.D.Joshi, Introduction to genera | topology, Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
Board of stu
2012-2014.

Note : Settin

Signature of members of B.O.S

Thcory
(Class | M.Sc/MA - [Semester: 1 |
_Subje_ct_ ~ | Mathematics -

I —— R — = ! |
Title of the paper Complex Analysis-I | Paper No : IV (Compulsory)
Meﬁu;)figtructions_ __Englijl o —n ! QlFs'tionEper—Lanﬁge—: )
(Teaching) English

| Maximum Marks Total: 100_lMain Exam: 70 | C.C.E: 30
e | o | N |
Unit I Complex integration, Cauchy-Goursat theorem. Cauchy integral formula, Higher
| | order derivatives
_U'_tH | Morera’s theorem. Caum’s inequality. Liouville’s theorem. Tl:fun_damental_
n
! theorem of algebra. Taylor’s theorem.
| The maximum modulus?inciple. Schwartz lemma. Laurent series.—Isogted_
Unit 111 singularities. Meromorphic function theorem, argument principle Rouche,s
theorem inverse function theorem.
; t;, [ Residues. Cauchy’s residue theorem. Evaluation of integrals. Branches of many
ni
valued functions with special reference to argz, log z, z’a.
_Un;V | Bilinear transformations, their properties—an-d_clasﬁicatﬁ.'ﬁﬁnﬁ)ns_a}l(i_
examples of conformal mappings.
Recommended | e
Books 1. J.B. Conway, Functions of one complex variable, Springer-verlag.

g is to be Done Strictly From Recommended Books
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
‘ Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

D @

| Session:...........
Theory

(Class V MA. Semester: I o

Subj_ect o o Mathematics - o -

Advanced Discrete Paper No : V(i) (optional)

Title of the paper N

‘Medium of instructions . Qﬁastion Paper Language:
(Teaching) English English

2 P00 6 QB 9D

‘Maximum Marks | Total: 100 Main Exam: 70 | C.C.E: 30

Semi groups & Monoids- sub semi groups sub meonoids Homor;lorphism of semi

“ Unit I groups and monoids. Congruence relation and Quotient Semi groups. Direct
& products. Basic Homomorphism Theorem.
%@ | Lattices- Lattices as partially ordered sets, their properties, Lattices as Algebmc
- Unrit II systems, sub lattices, Bounded lattices, Distributive Lattices, Complemented
W lattices
@ I - : -
- Boolean Algebra- Boolean Algebras as lattices, various Boolean identities. Joint
&) [ . irreducible elements, minterms, maxterms, minterm Boolean forms, canonical
* Unit ITX B R . ‘oot
. forms, minimization of Boolean functions. Applications of Boolean Algebra to
e switching theory (Using AND, OR, & NOT gates) the Karnaugh method.
S G?pme(_)r;- i)?nitioﬁmmesxgraphs. Paths & circuits, Connected
%) Unit IV graphs. Euler graphs, weighted graphs (undirected) Dijkstra’s Algorithm. Trees,
- Properties of trees, Rooted & Binary trees, spanning trees, minimal spanning tree.
i — S

__Complete_Bipartite graphs, Cut-sets, properties of cut seE Fundamental Cut-sets .'
i) UnitV & circuits, Connectivity and Separability, Planar graphs, Kuratowski’s two
graphs, Euler’s formula for planar graph

'Recomaen_dad ml‘ _J.P. Tre;blay_& R._ Manobar, ]ﬁcrete_mathematic;l Stru_ctures:

fexy
Books McGraw Hill.
2. N.Dco, Graph Theory with a_p__p_lications_,lPreritice-_Hill. -

o ‘Note: Setting_is to be Done Strictly From Recommended Books.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
Session:........... 2018-2014.

Theory
Class M.Sc/M.A. Semester: Il =
Subject Mathematics ) i
Title of the paper Advanced Abstract Algebra-ll_ Paper No: I
E‘Z(;icl;r;:l;)finstructions English " g:;lsit:l(:n Paper Language:
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30

Introduction to modules, Examples, sub modules quotient modules module

. Homomorphism, isomorphism. Finitely generated modules, cyclic modules.
Unit 11 Simple modules, Semisimple modules, Free modules, Schur’s lemma. i
_Unit I ‘Noetherain & Artinian modules and rings, Hilbert basis theorem. Wedderburn- |
Artin theorem.
__Un:lV Uniform modules, Primary modules, Noether-laskar theorem. Fundamental

structure theorem of modules over a principal ideal domain.

Algebra of linear transformation,Characterstics roots , Matrices , Matrix of linear
Unit V transformation , Similarity of linear transformation , invariant spaces, Reduction
to triangular forms.

"Recommended |1. P.B. Bhattacharya, S.K. Jain ,S K. N_agFlul,—Basic abstract Algebra,
Books Cambridge. University Press, (Indian Edition)

2. LN.Herstein ,Topics in Algebra , Wiley Eastern , New Delhi.

Note : Setting is to be Done Strictly From Recommended Books.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:...........
Theory
Class o [ M.Sc/M.A. Semester: -
Subje? o | Mathematics n B
| Lebesque Measure & :
Title of the paper e esqu.e easure Paper No : I1
Integration
Mediur.n of instructions English B ' Ques.tion Paper Language: .
(Teaching) English
Maximum Marks Total: 100 | Main Exam: T C.CE: 30
U_'tl Lebesgﬁ outer measure. Measurable sets. Regularity. Measurable functions.
= Borel and Lebesgue measurability. Non-measurable sets.
? 't; Integration of Non-negative functions. The General integral. Integration of Serie;
o Riemann and Lebesgue integrals.
; The Four derivatives. Functions of Bounded variation. Lebesgue Differentia_tion_-
Unit III . . .
Theorem, Differentiation and integration.
. The LP-spaces, Convex functions, jensen’s inequality. Holder and Minkowski
Unit IV . .. B '
inequalities. Completeness of L
_UnitV Dual of space when 1 <P <00 converg_ence in Measure, uniformEhvergence and
almost uniform convergence.
¥ d
i 1. G.D.Barra,Measure theory and integration .
Books 2. Real Analysis by Royden.

Note : Setting is to be Done Strictly From Recom mended Books.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
Session:........... 2015-2014.

Theory
lass [y | M.Sc/M.A. =N ~ [Semester: 1I -
Subject ~ | Mathematics R B
Title of th%p_er_ N _Topology-ll I = | Paper No : 111
Medium of instructions i fT Question Paper Language:
" glis

(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 |[C.CE: 30
Unit1 S_eparation “axioms Ty, T1,T;,T3,T4: their Characterizations and basic ;w_oberties.

Urysohn’s lemma. Tietze extension theorem.
g Compactn s functions and compact of
Unit II compactness. Compactness and finite intersection property. Sequentia n

countably compact compact sets. Local compactness.

'Tychonoff product topology in terms of standard sub-base and its
Unit II1 characterizations. Projection maps. Separation axioms and product spaces.

ni

Connectedness and product spaces. Compactness and product spaces (Tychonoffs
theorem) countability and product space.

Net and filters. Topology—and convergence of nets hausdorffness and nets.
Unit IV Compactness and nets. Filters and their convergence. Canonical way of converting
nets to filters and vice-versa. ultra-filters and compactness.

| The fundamental group and covering sp—aces-Homotopy of p;t_lE. The
UnitV fundamental group. Covering spaces. The fundamental group of the circle and the

fundamental theorem of algebra.

1. James R. Munkres Topology, A First Course. Prentice Hall of India
Recommended Pvt. Ltd. New Delhi.
Books 2. G.F Simmons, Introduction to Topology and Modern Analysis,
McGraw-Hill Book Company.
3. K.D.Joshi, Introduction to General Topology,Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:........... 2018-2014,
Theory
Class M.A. | Semester: BT i
Subject | Mathematics ) — :
| | _
Title of the paper Complex Analysis-I1 Paper No : IV ‘
_ E o |
Mediul.n of instructions English Ques.tion Paper Language: '
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
TJ_t] Weierstrass factorization theorem. Gamma and its properties. Riemann Zeta
- function. Riemann’s functional equation
Mittage-Leffler’s theorem. Analytic continuation. Uniqueness of direct analytic
Umit IT continuation. Uniqueness of analytic continuation along a curve. Power series |
method of analytic continuation.
" | Schwartz reflection pﬁciple. Harmonic function on disc. Harnacm_and !
Unit 111 . "
theorem. Dirichlet problem. Green’s function.
—_ ] mmduc—ts. Jenson’s formula. Hadamard’s three circles theorem. Order_|
Unit IV of an entire function. Exponent of convergence. Borels theorem. Hadamard’s
factorization theorem.
L 'mn_ge of an analytic function. Bloch’s theorem. The little Picard theorem.
Unit V Schottky’s theorem. Montel Caratheodary and great Picard theorem. Univalent
function. Bieberbach conjecture and the % —theorem.
'Recommended : -
Books 1. J.B. Conway, Functions of one complex variable, Springer-Verlag.
B B o |

Note : Setting is to be Done Strictly From Recommended Books.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:.......... 201%-2019.
Theory
Class M.Sc / M.A. Semester: 1 -
Subject ' Mathematics

Advanced Discrete Paper No: V(1)

Title of the paper Mathematics-11

(optional)
Medlul.n of instructions English Ques.tlon Paper Language:
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 [C.CE: 30

Matrix representation of graphé, incidence matrix Cut set matrix ,path matrix ,
Unit I circuit matrix , Adjacency matrix , directed graphs definition of types of directed
graphs , Binary search trees.

Discrete numerical functions ,_Asymptotic behavior of numerical functions |
Unit II ,generating functions , Recurrence relations , linear Recurrence relations with
constant coefficients , homogeneous solution , particular solution , total solution.

Computability and formal Languages , Languages , phrase structure Grammars
Unit IIT derivation , sentential forms ,Language generated by grammar, Regular, Context-
Free, and Context* Sensitive Grammars.

Finite State Automata , diagram & Languages determined by Automata , Finite
Unit IV state Acceptors ,deterministic and Non-deterministic Finite Automata finite State
machines and their Transition Table & Diagrams. Equivalence machines.

Reduced machines , Kleen’s Theorem (statement only YPumping Lemma , Moore
Unit V and Mealy machines ,Turing Machine , Regular Expressions and corresponding
Regular Language.( definition only )

1. J.P. Trembl_ay & R. -Manobar, Discrete mathematical Structures,
Recommended McGraw Hill,

Books
2. N. Deo, Graph Theory with applications, Preritice-Hill

‘Note: Setting is to be Done Strictly From Recommended Books.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Theory
“Class o ;e / MLA. - Semester: 111 |
' Subject_ ‘M ics .
Title of (he paper o Paper No: |
Medﬁr.n of instructions English : : Ques‘tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 |cCcE: 30
- Normed Linear spaces, Banach Spaces and examples. Properties of normed linear |
spaces Basic Properties of finite dimensional normed linear spaces.
Uni¢ 1T Normed linear subspace, equivalent norms, Ries’z lemma and compactnés?
ni
quotient space of normed linear spaces and its completeness.
| Linear operator, Bounded linear operator and continuous operators.
 Unit IV Linear functional, bounded linear functional, Dual spaces with examples. i
; 't\-’ Hilbert space, orthogonal complements, orthonormal sets aﬁéequcnces._
ni
Representation of functional on Hilbert spaccs.
3 1. E.Kreyszig, Introduczory functional analysis with application, Jhon |
Recommended Wiley & sons, New York 1978,
Books 2. G.F. Simmous, Introductions to Topology & Modern Analysis, Tata
Mc Graw Hill, New York.
R 1. B.Choudhary and Sudarshan Nanda, Functional Anaﬁysis with
Reference
applications Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 2018-201°¢.
Theory
Class M.Sc / MLA. I Semester: 111
Subject Mathematics J ] N
Title of the paper Integral Transfo rm-1 Paper No : II
Medxul.n of instructions English Ques'tlon Paper Language:
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 C.C.E: 30
. Laplace Transform, Inverse Laplace Transform. Transforms of derivativt;

Unit I N :

Shifting theorem, convolution Theorem.
Unit 11 Application to Differential Equations, Application to Integral equations. Solution

. .

of simulates differential equations.

Unit 111 Laplace Equation in two dimension, Wave Equation in one dimension Application
ni

to wave equation.
Unit IV Application of Laplace Transform to electrical circuits, Application— to Beams.
Unit V Heat conduction equation in one dimension, Application to heat conduction

equation.
Recommended 1. Integral Transforms by Goyal and Gupta.
Books 2. Integral Transform by Sneddon.

Note : Setting is to be Done Strictly From Recommended Books.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:........... 201£-2014.
Theory
lass o [ M.Sc/M.A. | Semester: 111 )
”Subject . | Mathematics | -
Title of the pa—per | Advanced Graph Theory-1 Paper No : II1

Medium of instructions

Qu_cstion Paper Language:

) English
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 | C.C.E: 30
Unit 1 Revision of gx;ph theoretic preiirt_linaries. Isomorphism of graphs, subgraphs. :
| Walks, Paths and circuits, Connected graphs, Disconnected graphs and
Unit FI components, Euler Graphs, Operations of Graphs, Hamiltonian paths and circuits
The traveling salesman problem.
Unit III ' Trees, Properties of trees, Distance and centers in a tree, Rooted and Binary trees, '
ni
Spanning trees, Fundamental circuits, spanning trees in a weighted graph.
Unit IV Cut-sets, Properties of a cut-set, Fundamental circuits and cut-séts, connectivit_y_
i
and reparability.
Un't\; | Planar graphs, Kuratowski's two graphs, Different Representations of a__planer
i
graph, Detection of Planarity, Geometric Dual, Combinational Dual.
| 1. Graph theory with applicationg to Engineering and CTmputer Science
Recommended
Books by Narsingh Deo. Prentice Hall of India.

2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.0.S i i




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:........... 2018-2019.
Theory
Class 'M.Sc/M.A. Semester: 1II
Subject Mathematics
Title of the paper Operations Research-I Paper No : IV
Mediul.n of instructions English Ques.tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
mUn'tI Operations Research and its scope, Origin and Development of Operations_
. Research, Characteristics of Operations Research.
Unit II Model in Operations Research, Phase of Operations Research, Uses and
Limitations of Operation Research, Linear Programming Problems.
Unit 111 Mathematical Formulation, Graphical Solution Method.
General Linear Programming Problem: Simplex Method exceptional cases,
Unit IV artificial variable techniques; Big M method, two phase Method and Cyclic
Problems, problem of degeneracy.
Unit vV Duality, Fundamental properties of duality and theorem of duality.
1. Kanti Swarup, PO.K. Gupta and Manmohan, Operations Research,
Recommended
Book Sultan Chand & Sons., New Delhi.
1. S.D. Sharma, Operation Research. =
2. F.S. Hiller and G.J. Lieberman, Industrial Engineering Series, 1995,
(This book comes with a CD containing software)
3. G.Hadley, Linear Programming, Narosa Publishing House, 1995.
Reference 4. G. Hadley, Linear and Dynamic programming, Addison-Wesley Reading
Mass.
Signature of members of B.O.S ---—»--E - “‘L:Q).‘r -
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
Session:........... 201§-2014.

5. H.A. Taha, o_p;ratio_ns research- An inﬁoduction, Macmillan Publishing |
Co. Inc., New York. ‘

|

6. Prem Kumar Gupta and D.S,. Hira, Operation Research, an |

Introduction, S.Chand & Compary Ltd, New Delhi |

7. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-
West Pvt.Ltd. ‘

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S -




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:........... 2013-2019.
Theory

Class M.Sc/M.A. ) [ Semester: 11l —

Eubject | Mathematics _ i

— | |raperNe: v
Title of the paper Theory of Linear Operators-I

(optional)

B . B |
Mediul.n of instructions || English Ques'tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
.UnitI Spectral Theory in finite dimensional normed spacés. Regular value resolvent set

and spectrum.
Unit i Spectral Properties of Bounded Linear Operators resolvent and spectral mappiE
" theorem for polynomials. _
|
Unit IIT Spectral redius of a bounded linear operator on a complex banach space. Banach |
Algebra, Further properties of Banach Algebras.
_Unit_IV Compact linear operétors on normed spaces, further properties of compact linear
operators.
B e
Unit V Spectral properties of compact linear operators.

Books

Reference

Recommended Wiley & Sons, New York 1978.

1. E. Kreyszing, Introductory functional analysis with applicationé._Jhon

2. G.F. Simmons, Introduction to Topology & Modern Analysis Tata
McGraw Hill, New York,

1. P.R. Halmos, Introctuion to Hilbert space and the theory of spectral_
Multiplicity, socond Edition, Chelsea Publishing Co New York, 1957.

2. N. Dund Ford and J.T. Schwartz. Linear operator-3 part inter
science/Wile New Youk, 1958-74

3. G. Bachman and L. Narcil, Functional analysis for academic press New
York 1966.

Note : Setting is to be Done Strictly From Recommended Books.
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
S sasa R 201%-2015

Theory
Class M.Sc / MLA. : | Semester: IV o
Subject ‘Mathematics o o
Title of the paper | Functional Analysis-I1 ' Paper No : I |
|
_Mediur-n of instructions . English Ques-tion Paper Language: B
(Teaching) English
| Maximum Marks ‘_Total: 100 | Main Exam: 70 C.C.E: 30 :
! U'—tl | Hilbert adjoint operator and its properties, self adjoint, Unitary and ‘normal
nl
operators positive operator.
Unit X5 Zorn's Lemma Hahn-Banach Thorem for real linear spaces, Hahn-Banach .
n z ,
theorem for complex linear space and normed lineayr spaces.
Unit IiX Adjoint operators on ‘normed spacg, relation between adjoint operatbr and
| Hilbert adjoint operator, Reflexive spaces, Reflexivity of Hilbert space. ‘
Enit v Category theorem - Baire's Cate:,;ory theorem,_uniform boundedness theorem and
some of its application, strong and weak convergence in normed spaces.
Unit V Convergence of sequences of operators and functionals, open mapping theorem, |
I
closed graph theorem, contraction theorem.
o 1. E.Kreyszig, Introductory Functional Analysis with :ﬁlication_s, John
Recommended Wiley & Sons, New York 1978.
Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis
McGraw Hill, New York.
o B. Choudhary and Sudarshan Nanda, Functional Anzll;sis with
Reference
applications, Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.0.S <o oSS 0




L

pLt

e @

I &
iy

® ® © @ @

=

Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:........... 2018-2014.
Theory
 Class M.Sc / MA. | Semester: v -
‘Subject Mathematics S
“Title of the—paper _ﬁtegral Transform-I1 j Paper No : I1
Mediul.n of instructions English Ques.tion Paper Language: ]
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 C.C.E: 30
Unit 1 Fourier Transfbrm, Infinite Fourier transform, Complex Fourier transform. N
Unit Il Finite Fourier Transform and Fourier Integral.
1
Unit TI1 Convolution theorem, Perseval's Identity for Fourier series, Parseval's Identity for
n
l Fourier transform.
Unit IV Application for Fourier Transform to Boundary value problems. =
Unit V : Introduction to Hankel and Mellin Transforms, Fourier Series and Boundary_
. value problems
N - i - B
1. Integral Transforms by Goyal and Gupta.
Recommended
Books 2. Integral Transforms by LN, Sneddon.

3. Integral Transforms by Gupta and Vashishtha.

Note : Setting is to be Done Strictly From Recommended Books.
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Subject
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Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

'_Titleﬁtheﬁpe_r

Session............ 20113-2019.

Theory
M.Sc/M.A. | Semester: IV _‘
Mathematics | R —_ N

| Advanced GEII Theory-_II_ Paper No : IT1

Medium of instructions

Question Paper Language:

. English
(Teaching) English
"Maximum Marks Total: 100 | Main Exam: 70 | C.C.E: 30
Matrix representation of graphs, Incidence matrix Submatrices of A(G), Circuit
UnitX Matrix, Fundamental circuit matrix and Rank of B, An application to a switching
Network.
Unit Ii Cut-set Matrix, Relationships among_Af, Bf and C_f, path matrix, Adja(;ency
ni
| matrix.
Unit ITI Chromatic Number, chromatic Partitioning, chromatic Polynomial, Coverings,_
matching's.
Unit IV The four color problem, directed graph, some t_ypes of Digraphs, Digraphs and
Binary relations, Euler digraphs, Directed paths and connectedness.
Unit V | Trees with directed graphs; Arborescence, Fundamental Circuits in Digraphs.
Matrix A,B and C of Digraphs, Adjacency matrix of a Digraph.
- 1. Graph theory with applications to Engineering and computer science
Recommended
Books by Narsingh Deo.

2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:...........
Theory
Class ML.A. - _“| Semester: 1V - ,
_ . i &
Subject | Mathematics
Title of the paper o searc e _ Paper No : IV
' |
= - 1 _ |
Mediul'n of instructions English | Ques-tion Paper Language:
(Teaching) | English
Maximum Marks | Total: 100 Main Exam: 70 ‘ C.C.E: 30
[ Transportation- problems: North-West Corner Method Least-Cost Method.
Unit] Vogel's Approximation Method, MODI Method. Exceptional cases and problem of
degeneracy.
[ Unit II - Assignment problems, Non-Linear Programming Techniques-Kuhn-Tucker_
" Conditions, Non-negative constraints.
R | Network analysis, constraints in Network, Construction of network, Critical Path
Unit I Method(CPM) PERT, PERT calculation, Resource Leveling by Networks
Techniques and advances of network (PERT/CPM)
. Simulation: Monte-Carlo Simulation. Simulation of Net\;()r_ks,_&ivaﬁtage and
Unit IV . . ]
Limitation of Simulation.
| Game theory- Two pers:)ns, Zero-sum Games, Maximin-Minimax principle,m
UnitV games without saddle points- Mixed strategies, Graphical solution of 2xm and
mx2 games, solution by Linear Programming.
| 1. Kanti Swarup, P.K. Gupta and Manmohan, Operations Research,“
Recommended
Books Sultan Chand & Sons, New Delhi.
|
— |
| 1. S.D. Sharma, Operations Research.
[
] 2. F.S. Hiller and G.J. Lieberman, Industrial Engineering Series, 1995
Reference (This book comes with a CD containing Software) l
3. G.Hadley, linear programming, Narosa Publishing House, 1995.
|
~ l (W - \ L \{k
. . (NS .\
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal

Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:........... 2018-2014.

mass.

Publishing.

West Pvt, New Delhi, Madras.

Introduction S.Chand & Company Ltd., New Delhi.

4. G.Hadley, linear and dynamic programming, Addison- Wesley Reading
5. H.A. Taha, Operations Research,- An Introduction Macmillan
6. Prem Kumar Gupta and D.S. Hira, Operations Rescarch, an

7. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-

Note : Setting is to be Done Strictly From Recommended Books.




) ® © 6 € 80 @ B O

o

® @

b
Wy

(-4
.
=

®

Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 201$-2019.
Theory
Class [ M.Sc/MA. Semester: IV ]
Subject Mathematig
Ty ~ | paperNo: V()
Title of the paper Theory of Linear Operators-11
(optional)
Mediur-n of instructions English Ques'tion Paper Language:
(Teaching) English
| Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
;nit—l Further spectral properties of compact linear operators, Operator Equation
. involving compact linear operators.
=y | Further theorems of Fredholm type, Bi-orthonormal system, Fredholm
Unit IX - . h ;
Alternative, Equicontinuous sequence, compact integral operator.
Unit I Spectral properties of Bounded Self-Adjoint linear operators, Further Properties
of Bounded Self-Adjoint linear operators.
i Positive operators: Product of positive operators, monotone sequences of bounded
Unit 1V . e
self adjoint operators, square roots of positive operator.
Unit V Projection Operators: Product and sum of projections. Further properties of
projections.
1. E.Kreyszing, Introductory Functional Analysis with Aﬁ)ﬁcation, John
Recommended Wiley & Sons, New York, 1978.
Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis McGraw
Hill, New York.
1. P.R. Halmons, Introduction to Hilbert space and the theory of Spectral
Multiplicity, Second Edition, Chelsea Publishing co. Y.Y., 1957.
Reference
2. N.Dund Ford and J.T. Schwartz, Linear operator-3 part inter
science/Wiley, New York.

_NOE:_SettingEto be Done Strictly Fro?RccomEeﬂdeTBoﬁ
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Sarojini NaiduGovt.GirlsPostgraduate Autonomous college, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session........... 2017-2018.
Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics

Title of the paper

Advanced Abstract Algebra-I

Paper No : 1 (Compulsory)

Medium of instructions English Question Paper Language:
(Teaching) English
Maximum Marks Total 100 Main Exam: 70 C.C.E: 30
Unit | Normal & Subnormal series of groups, Composition series, Jordan-Holder series.
Unit 11 Solvable & Nilpotent groups.

Unit 111

Splitting Fields. Separable and inseparable extension.

Extension fields. Roots of polynomials, Algebraic and transcendental extensions.

Unit IV Perfect fields, Finite fields, Algebraically closed fields.

Automorphism of extension, Galois extension. Fundamental theorem of Galois

Unit V theory .Solution of polynomial equations by radicals, insolubility of general

equation of degree.5 by radicals.

Recommended
Book

1. L.N. Herstein, Topics in Algebra, Wiley Eastern, New Delhi.
2. P.B. Bhattacharya, S.K. Jain and S.R. Nagpaul, Basic Abstract Algebra,

Cambridge

Note : Setting is to be Done Strictly From Recommended Books.




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 2019-2020.
Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics

Title of the paper Real Analysis Paper No : 1l (Compulsory)

e Queston paper L

(Teaching)
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30

Definition and existence of Riemann-Stieltjes integral and its

Unit properties, Integration and differentiation.

Integration of vector-valued functions, Rectifiable curves.

Unit 1l . .
Rearrangements of terms of a series. Riemann’s theorem.

Sequences and series of functions, point wise and uniform
convergence, Cauchy criterion for uniform convergence, Weierstrass
Unit I M-test, uniform convergence and continuity, uniform convergence
and Riemann-Stieltjes integration, uniform convergence and
differentiation.

Unit IV Functions of several variables, linear transformations, Derivatives in
an open subset of R" Chain rule, partial derivatives, differentiation,
and inverse function theorem.

Derivatives of higher orders, Power series, uniqueness theorem for

Unit vV power series, Abel’s and Tauber’s theorems. Implicit function
theorem,

1. Walter Rudin, Principles of Mathematical Analysis, McGraw

Recommended Hill.

Books

1. T.M. Apostal, Mathematical Analysis Narosa.

Reference ) . . ..

2. H.L. Royden , Real Analysis, Macmillan (Indian Edition)

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S --------- e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)
Session............ 2019-2020.

Theory

Class M.Sc/ M.A. Semester: |

Subject Mathematics

Title of the paper Topology-I Paper No : 111 (Compulsory)

Medium of instructions English Question Paper Language:

(Teaching) English

Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30

Unit |

Countable and uncountable sets. Infinite sets and Axiom of Choice. Cardinal
numbers and its arithmetic. Schroeder-Bernstein theorem. Statement of Cantor’s
theorem and the continuum hypothesis. Zorn’s lemma. Well-ordering theorem.

Unit 11

Definition and examples of topological spaces. Closed sets. Closure. Dense subsets.
Neighborhoods, interior exterior and boundary. Accumulation points and derived
sets. Bases and sub-bases, Subspaces and relative topology.

Unit 111

Alternate methods of defining a topology in terms of Kuratowski Closure
Operator and Neighborhood Systems. Continuous functions and homeomorphism.

Unit IV

First and Second Countable spaces. Lindeiof’s theorems. Separable spaces. Second
Countability and Separability.

Unit Vv

Path- connectedness, connected spaces. Connectedness on Real line. Components,
Locally connected spaces.

Recommended

Books

1. J.R. Munkres, Topology- A first course. Prentice-hall of India.

2. G.F. Simmons, Introduction to Topology and Modern Analysis,
McGraw Hill.

3. K.D. Joshi, Introduction to general topology, Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S --------- e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 2019-2020.
Theory
Class M.Sc/ M.A. Semester: I
Subject Mathematics
Title of the paper Complex Analysis-I Paper No : IV (Compulsory)
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
Unit 1 Complex integration, Cauchy-Goursat theorem. Cauchy integral formula, Higher
order derivatives
Unit 11 Morera’s theorem. Cauchy’s inequality. Liouville’s theorem. The fundamental
theorem of algebra. Taylor’s theorem.
The maximum modulus principle. Schwartz lemma. Laurent series. Isolated
Unit I singularities. Meromorphic function theorem, argument principle Rouche,s
theorem inverse function theorem.
Unit IV Residues. Cauchy’s residue theorem. Evaluation of integrals. Branches of many
valued functions with special reference to argz, log z, z"a.
Unit V Bilinear transformations, their properties and classification. Definitions and
examples of conformal mappings.
Recommended
Books 1. J.B. Conway, Functions of one complex variable, Springer-verlag.

Note : Setting is to be Done Strictly From Recommended Books

Signature of members of B.O.S --------- e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 2019-2020.
Theory
Class M.Sc/ M.A. Semester: I
Subject Mathematics
. Advanced Discrete Paper No : V(I) (optional)
Title of the paper Mathematics-1
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Semi groups & Monoids- sub semi groups sub monoids Homomorphism of semi
Unit | groups and monoids. Congruence relation and Quotient Semi groups. Direct
products. Basic Homomorphism Theorem.
Lattices- Lattices as partially ordered sets, their properties, Lattices as Algebraic
Unit 11 systems, sub lattices, Bounded lattices, Distributive Lattices, Complemented
lattices
Boolean Algebra- Boolean Algebras as lattices, various Boolean identities. Joint
Unit 111 irreducible elements, minterms, maxterms, minterm Boolean forms, canonical
forms, minimization of Boolean functions. Applications of Boolean Algebra to
switching theory (Using AND, OR, & NOT gates) the Karnaugh method.
Graph Theory- Definition and types of graphs. Paths & circuits. Connected
Unit IV graphs. Euler graphs, weighted graphs (undirected) Dijkstra’s Algorithm. Trees,
Properties of trees, Rooted & Binary trees, spanning trees, minimal spanning tree.
Complete Bipartite graphs, Cut-sets, properties of cut sets, Fundamental Cut-sets
Unit Vv & circuits, Connectivity and Separability, Planar graphs, Kuratowski’s two

graphs, Euler’s formula for planar graph

Recommended 1. J.P. Tremblay & R. Manobar, Discrete mathematical Structures,

Books

McGraw Hill.
2. N. Deo, Graph Theory with applications, Preritice-Hill.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S --------- e
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Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 2019-2020.
Theory
Class M.Sc/ M.A. Semester: 1l
Subject Mathematics
Title of the paper Advanced Abstract Algebra-I1 Paper No : |
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit 1 Introduction to modules, Examples, sub modules quotient modules module
Homomorphism, isomorphism. Finitely generated modules, cyclic modules.
Unit 11 Simple modules, Semisimple modules, Free modules, Schur’s lemma.
Unit 111 Noetherain & Artinian modules and rings, Hilbert basis theorem. Wedderburn-
Artin theorem.
Unit IV Uniform modules, Primary modules, Noether-laskar theorem. Fundamental
structure theorem of modules over a principal ideal domain.
Algebra of linear transformation,Characterstics roots , Matrices , Matrix of linear
Unit VvV transformation , Similarity of linear transformation , invariant spaces, Reduction
to triangular forms.

Recommended 1. P.B. Bhattacharya, S.K. Jain ,S K. Nagpaul, Basic abstract Algebra,
Books Cambridge. University Press, (Indian Edition)
2. 1.N.Herstein ,Topics in Algebra , Wiley Eastern , New Delhi.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S --------- e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 2019-2020.
Theory

Class M.Sc/ M.A. Semester: |

Subject Mathematics

Title of the paper Lebesqu_e Measure & Paper No : Il

Integration

Medium of instructions Enalish Question Paper Language:

(Teaching) g English

Maximum Marks Total: 100 | Main Exam: 70 C.CE: 30

Unit 1 Lebesgue outer measure. Measurable sets. Regularity. Measurable functions.
Borel and Lebesgue measurability. Non-measurable sets.

Unit 11 Integration of Non-negative functions. The General integral. Integration of Series,
Riemann and Lebesgue integrals.

Unit 111 The Four derivatives. Functions of Bounded variation. Lebesgue Differentiation
Theorem, Differentiation and integration.

Unit IV The LP-spaces, Convex functions, jensen’s inequality. Holder and Minkowski
inequalities. Completeness of L”

Unit \/ Dual of space when 1 <P < 0o convergence in Measure, uniform. Convergence and
almost uniform convergence.

geccl)(mmended 1. G.D.Barra,Measure theory and integration .

00KS 2. Real Analysis by Royden.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S --------- e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 2019-2020.
Theory
lass M.Sc/ M.A. Semester: 11
Subject Mathematics
Title of the paper Topology-I1 Paper No : 111
Medium of instructions . Question Paper Language:
Teachi English
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Separation axioms To,T1,T2, T3, T4: their Characterizations and basic properties.
Urysohn’s lemma. Tietze extension theorem.
Compactness. continuous functions and compact sets. Basic properties of
Unit 1l compactness. Compactness and finite intersection property. Sequentially and
countably compact compact sets. Local compactness.
Tychonoff product topology in terms of standard sub-base and its
Unit 111 characterizations. Projection maps. Separation axioms and product spaces.
Connectedness and product spaces. Compactness and product spaces (Tychonoffs
theorem) countability and product space.
Net and filters. Topology and convergence of nets hausdorffness and nets.
Unit IV Compactness and nets. Filters and their convergence. Canonical way of converting
nets to filters and vice-versa. ultra-filters and compactness.
The fundamental group and covering spaces-Homotopy of paths. The
Unit VvV fundamental group. Covering spaces. The fundamental group of the circle and the
fundamental theorem of algebra.
1. James R. Munkres Topology, A First Course. Prentice Hall of India
Recommended Pvt. Ltd. New Delhi.
Books 2. G.F Simmons, Introduction to Topology and Modern Analysis,

McGraw-Hill Book Company.
3. K.D.Joshi, Introduction to General Topology,Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S --------- e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 2019-2020.
Theory
Class M.Sc/ M.A. Semester: I
Subject Mathematics
Title of the paper Complex Analysis-11 Paper No : IV
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit 1 Weierstrass factorization theorem. Gamma and its properties. Riemann Zeta
function. Riemann’s functional equation
Mittage-Leffler’s theorem. Analytic continuation. Uniqueness of direct analytic
Unit 11 continuation. Uniqueness of analytic continuation along a curve. Power series
method of analytic continuation.
Unit 111 Schwartz reflection principle. Harmonic function on disc. Harnack inequality and
theorem. Dirichlet problem. Green’s function.
Canonical products. Jenson’s formula. Hadamard’s three circles theorem. Order
Unit IV of an entire function. Exponent of convergence. Borels theorem. Hadamard’s
factorization theorem.
The range of an analytic function. Bloch’s theorem. The little Picard theorem.
Unit V Schottky’s theorem. Montel Caratheodary and great Picard theorem. Univalent
function. Bieberbach conjecture and the % —theorem.
Recommended
Books 1. J.B. Conway, Functions of one complex variable, Springer-Verlag.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S --------- e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 2019-2020.
Theory
Class M.Sc/ M.A. Semester: I
Subject Mathematics
. Advanced Discrete Paper No = V()
Title of the paper Mathematics-I |
athematics- (Optional)
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
Matrix representation of graphs, incidence matrix Cut set matrix ,path matrix ,
Unit | circuit matrix , Adjacency matrix , directed graphs definition of types of directed
graphs, Binary search trees.
Discrete numerical functions , Asymptotic behavior of numerical functions
Unit 11 ,generating functions , Recurrence relations , linear Recurrence relations with
constant coefficients , homogeneous solution , particular solution , total solution.
Computability and formal Languages , Languages , phrase structure Grammars
Unit I derivation , sentential forms ,Language generated by grammar, Regular, Context-
Free, and Context* Sensitive Grammars.
Finite State Automata , diagram & Languages determined by Automata , Finite
Unit IV state Acceptors ,deterministic and Non-deterministic Finite Automata finite State
machines and their Transition Table & Diagrams. Equivalence machines.
Reduced machines , Kleen’s Theorem (statement only )Pumping Lemma , Moore
Unit vV and Mealy machines ,Turing Machine , Regular Expressions and corresponding
Regular Language.( definition only )
1. JP. Tremblay & R. Manobar, Discrete mathematical Structures,
Recommended McGraw Hill.
Books

2. N. Deo, Graph Theory with applications, Preritice-Hill

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: 111
Subject Mathematics
Title of the paper Functional Analysis-I Paper No : |
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
Unit 1 Normed Linear spaces, Banach Spaces and examples. Properties of normed linear
spaces Basic Properties of finite dimensional normed linear spaces.
Unit 11 Normed linear subspace, equivalent norms, Ries’z lemma and compactness.
quotient space of normed linear spaces and its completeness.
Unit I Linear operator, Bounded linear operator and continuous operators.
Unit IV Linear functional, bounded linear functional, Dual spaces with examples.
Unit V Hilbert space, orthogonal complements, orthonormal sets and sequences.
Representation of functional on Hilbert spaces.
1. E.Kreyszig, Introductory functional analysis with application, Jhon
Recommended Wiley & sons, New York 1978.
Books 2. G.F. Simmous, Introductions to Topology & Modern Analysis, Tata
Mc Graw Hill, New York.
1. B.Choudhary and Sudarshan Nanda, Functional Analysis with
Reference
applications Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: i
Subject Mathematics
Title of the paper Integral Transform-I Paper No : 11
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 | Main Exam: 70 C.CE: 30
. Laplace Transform, Inverse Laplace Transform. Transforms of derivatives,
Unit | e .
Shifting theorem, convolution Theorem.
Unit 11 Application to Differential Equations, Application to Integral equations. Solution
of simulates differential equations.
Unit 111 Laplace Equation in two dimension, Wave Equation in one dimension Application
to wave equation.
Unit IV Application of Laplace Transform to electrical circuits, Application to Beams.
Unit V Heat conduction equation in one dimension, Application to heat conduction
equation.
Recommended 1. Integral Transforms by Goyal and Gupta.
Books 2. Integral Transform by Sneddon.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
lass M.Sc/ M.A. Semester: 11l
Subject Mathematics
Title of the paper Advanced Graph Theory-I Paper No : 111
Medium of instructions . Question Paper Language:
Teachi English
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Revision of graph theoretic preliminaries. Isomorphism of graphs, subgraphs.
Walks, Paths and circuits, Connected graphs, Disconnected graphs and
Unit 11 components, Euler Graphs, Operations of Graphs, Hamiltonian paths and circuits
The traveling salesman problem.
Unit 111 Trees, Properties of trees, Distance and centers in a tree, Rooted and Binary trees,
Spanning trees, Fundamental circuits, spanning trees in a weighted graph.
Unit IV Cut-sets, Properties of a cut-set, Fundamental circuits and cut-sets, connectivity
and reparability.
Unit V Planar graphs, Kuratowski's two graphs, Different Representations of a planer
graph, Detection of Planarity, Geometric Dual, Combinational Dual.
1. Graph theory with applications to Engineering and Computer Science
Recommended ) ) )
Books by Narsingh Deo. Prentice Hall of India.

2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: 11l
Subject Mathematics
Title of the paper Operations Research-I Paper No : IV
Mediur_n of instructions English Ques_tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit 1 Operations Research and its scope, Origin and Development of Operations
Research, Characteristics of Operations Research.
Unit 11 Model in Operations Research, Phase of Operations Research, Uses and
Limitations of Operation Research, Linear Programming Problems.
Unit 111 Mathematical Formulation, Graphical Solution Method.

General Linear Programming Problem: Simplex Method exceptional cases,
Unit IV artificial variable techniques; Big M method, two phase Method and Cyclic
Problems, problem of degeneracy.

Unit VvV Duality, Fundamental properties of duality and theorem of duality.
1. Kanti Swarup, PO.K. Gupta and Manmohan, Operations Research,

Recommended )
Book Sultan Chand & Sons., New Delhi.

1. S.D. Sharma, Operation Research.

2. F.S. Hiller and G.J. Lieberman, Industrial Engineering Series, 1995.

(This book comes with a CD containing software)

3. G.Hadley, Linear Programming, Narosa Publishing House, 1995.
Reference 4. G. Hadley, Linear and Dynamic programming, Addison-Wesley Reading

Mass.
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5. H.A. Taha, operations research- An introduction, Macmillan Publishing
Co. Inc., New York.

6. Prem Kumar Gupta and D.S,. Hira, Operation Research, an
Introduction, S.Chand & Compary Ltd, New Delhi

7. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-
West Pvt.Ltd.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: 111
Subject Mathematics
Paper No : V(I)
Title of the paper Theory of Linear Operators-I
(optional)
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
Unit | Spectral Theory in finite dimensional normed spaces. Regular value resolvent set
and spectrum.
Unit 11 Spectral Properties of Bounded Linear Operators resolvent and spectral mapping
theorem for polynomials.
Unit 111 Spectral redius of a bounded linear operator on a complex banach space. Banach
Algebra, Further properties of Banach Algebras.
Unit 1V Compact linear operators on normed spaces, further properties of compact linear
operators.
Unit VvV Spectral properties of compact linear operators.

1. E. Kreyszing, Introductory functional analysis with applications. Jhon

Recommended Wiley & Sons, New York 1978.

Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis Tata
McGraw Hill, New York,
1. P.R. Halmos, Introctuion to Hilbert space and the theory of spectral
Multiplicity, socond Edition, Chelsea Publishing Co New York, 1957.
Reference 2. N. Dund Ford and J.T. Schwartz. Linear operator-3 part inter

science/Wile New Youk, 1958-74

3. G. Bachman and L. Narcil, Functional analysis for academic press New
York 1966.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: IV
Subject Mathematics
Title of the paper Functional Analysis-11 Paper No : |
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
Unit 1 Hilbert adjoint operator and its properties, self adjoint, Unitary and normal
operators positive operator.
Unit 11 Zorn's Lemma Hahn-Banach Thorem for real linear spaces, Hahn-Banach
theorem for complex linear space and normed linear spaces.
Unit 111 Adjoint operators on normed spaces, relation between adjoint operator and
Hilbert adjoint operator, Reflexive spaces, Reflexivity of Hilbert space.
Unit IV Category theorem - Baire's Category theorem, uniform boundedness theorem and
some of its application, strong and weak convergence in normed spaces.
Unit V Convergence of sequences of operators and functionals, open mapping theorem,
closed graph theorem, contraction theorem.
1. E.Kreyszig, Introductory Functional Analysis with applications, John
Recommended Wiley & Sons, New York 1978.
Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis
McGraw Hill, New York.
B. Choudhary and Sudarshan Nanda, Functional Analysis with
Reference
applications, Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S --------- e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal

Semester Wise /Yearly Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 2019-2020.
Theory

Class M.Sc/M.A. Semester: v
Subject Mathematics
Title of the paper Integral Transform-II Paper No : 11
Medium of instructions English Ques_tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 | C.CE: 30

Unit | Fourier Transform, Infinite Fourier transform, Complex Fourier transform.

Unit 11 Finite Fourier Transform and Fourier Integral.

Unit 111 Convolution theorem, Perseval's Identity for Fourier series, Parseval's Identity for
Fourier transform.

Unit IV Application for Fourier Transform to Boundary value problems.

Unit V Introduction to Hankel and Mellin Transforms, Fourier Series and Boundary
value problems

1. Integral Transforms by Goyal and Gupta.
Recommended
Books 2. Integral Transforms by I.N. Sneddon.

3. Integral Transforms by Gupta and Vashishtha.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
lass M.Sc/ M.A. Semester: 1V
Subject Mathematics
Title of the paper Advanced Graph Theory-II Paper No : 111
Medium of instructions . Question Paper Language:
Teachi English
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Matrix representation of graphs, Incidence matrix Submatrices of A(G), Circuit
Unit | Matrix, Fundamental circuit matrix and Rank of B, An application to a switching
Network.
Unit 11 Cut-set Matrix, Relationships among Af, Bf and Cf, path matrix, Adjacency
matrix.
Unit 111 Chromatic Number, chromatic Partitioning, chromatic Polynomial, Coverings,
matching's.
Unit IV The four color problem, directed graph, some types of Digraphs, Digraphs and
Binary relations, Euler digraphs, Directed paths and connectedness.
Unit V Trees with directed graphs, Arborescence, Fundamental Circuits in Digraphs.
Matrix A,B and C of Digraphs, Adjacency matrix of a Digraph.
1. Graph theory with applications to Engineering and computer science
Recommended )
Books by Narsingh Deo.

2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: IV
Subject Mathematics
Title of the paper Operations Research-11 Paper No : IV
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
Transportation problems: North-West Corner Method Least-Cost Method.
Unit | Vogel's Approximation Method, MODI Method. Exceptional cases and problem of
degeneracy.
Unit I Assignment problems, Non-Linear Programming Techniques-Kuhn-Tucker
Conditions, Non-negative constraints.
Network analysis, constraints in Network, Construction of network, Critical Path
Unit I Method(CPM) PERT, PERT calculation, Resource Leveling by Networks
Techniques and advances of network (PERT/CPM)
Unit IV Simulation: Monte-Carlo Simulation. Simulation of Networks, Advantage and
Limitation of Simulation.
Game theory- Two persons, Zero-sum Games, Maximin-Minimax principle,
Unit Vv games without saddle points- Mixed strategies, Graphical solution of 2xm and
mx2 games, solution by Linear Programming.
1. Kanti Swarup, P.K. Gupta and Manmohan, Operations Research,
Recommended )
Books Sultan Chand & Sons, New Delhi.
1. S.D. Sharma, Operations Research.
2. F.S. Hiller and G.J. Lieberman, Industrial Engineering Series, 1995
Reference (This book comes with a CD containing Software)
3. G.Hadley, linear programming, Narosa Publishing House, 1995.
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4. G.Hadley, linear and dynamic programming, Addison- Wesley Reading
mass.

5. H.A. Taha, Operations Research,- An Introduction Macmillan
Publishing.

6. Prem Kumar Gupta and D.S. Hira, Operations Research, an
Introduction S.Chand & Company Ltd., New Delhi.

7. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-
West Pvt, New Delhi, Madras.
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Class M.Sc/ M.A. Semester: 1V
Subject Mathematics
Paper No : V(I)
Title of the paper Theory of Linear Operators-11
(optional)

Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30
Unit | Further spectral properties of compact linear operators, Operator Equation

involving compact linear operators.

. Further theorems of Fredholm type, Bi-orthonormal system, Fredholm

Unit 11 . . ) )

Alternative, Equicontinuous sequence, compact integral operator.
Unit 111 Spectral properties of Bounded Self-Adjoint linear operators, Further Properties

of Bounded Self-Adjoint linear operators.

. Positive operators: Product of positive operators, monotone sequences of bounded

unit IV .. =t

self adjoint operators, square roots of positive operator.
Unit VV Projection Operators: Product and sum of projections. Further properties of

projections.

1. E.Kreyszing, Introductory Functional Analysis with Application, John

Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis McGraw
Hill, New York.
1. P.R. Halmons, Introduction to Hilbert space and the theory of Spectral
Multiplicity, Second Edition, Chelsea Publishing co. Y.Y., 1957.

Reference

2. N.Dund Ford and J.T. Schwartz, Linear operator-3 part inter
science/Wiley, New York.

Course:

Note : Setting is to be Done Strictly From Recommended Books.

B.Sc. (3 Years Degree Course)
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Scheme of examination

Marks
Theory C.CE Total
Theory Title of paper Compulsory/Optional
Papers I+ +1+V
150 50 200
B.SC.I-YEAR
Algebra and Trigonometry 50 Compulsory
Paper |
Calculus & Differential 50 Compulsory
Paperll i
P Equations 50 200
Paper Il Vector Analysis & 50 Compulsory
Geometry
B.SC. Il YEAR
Paper 1 Abstract Algebra 50 Compulsory
Paper II Advanced Calculus 50 S0 200 Compulsory
Paper Il Differential Equations 50 Compulsory
B.SC. lll YEAR
Linear Algebra & 50 Compulsory
Paper Numerical Analysis
Real & Complex 50 50 200 Compulsory
Paper Analysis
Paper Discrete Mathematics 50 Optional
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Scheme of examination

Course: M.Sc. (2 Years Degree Course)
SEMESTER |
Theory Title of paper Compulsory/Opt Marks
Papers ional Theor | C.C Total
y E
Paper | Advanced Compulsory 70 30 100
Abstract
Algebra-|
Paper Il Real Analysis Compulsory 70 30 100
Paper Il Topology-I Compulsory 70 30 100
Paper IV Complex Compulsory 70 30 100
Analysis-I
Paper V Advanced Optional 70 30 100
Discrete
Mathematics - |
Paper VI Job Oriented Compulsory -- -- 50
Project Work
SEMESTER I
Paper | Advanced Compulsory 70 30 100
Abstract Algebra-
1
Paper Il Lebesgue Compulsory 70 30 100
Measure &
Integration
Paper Il Topology-ll Compulsory 70 30 100
Paper IV Complex Compulsory 70 30 100
Analysis-II
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Paper V Advanced Optional 70 30 100
Discrete
Mathematics-II
Paper VI Job Oriented Compulsory -- -- 50
Project Work
SEMESTER Il
Paper | Functional Compulsory 70 30 100
Analysis - |
Paper Il Integral Optional 70 30 100
Transforms - |
Paper 1l | Advanced Graph Optional 70 30 100
Theory -I
Paper IV Operations Optional 70 30 100
Research-|
Paper V | Theory of Linear Optional 70 30 100
Operators-I
Paper VI Job Oriented Compulsory -- -- 50
Project Work
SEMESTER IV
Paper | Functional Compulsory 70 30 100
Analysis - Il
Paper Il Integral Optional 70 30 100
Transforms - |l
Paper Il | Advanced Graph Optional 70 30 100
Theory -
Paper IV Operations Optional 70 30 100
Research-ll
Paper V | Theory of Linear Optional 70 30 100
Operators-li
Paper VI Comprehensive Compulsory -- -- 50
Viva-Voce
Paper VII Internship Compulsory -- -- 100
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Syllabus

2019-2020

Semester / Yearly Pattern

Subject: MATHEMATICS

CONTENTS Page No.
Under Graduate Level
Theory Paper B.Sc.l Year 1- 6
” o B.Sc.ll Year 7-12
” o B.Sc.lll Year 13-19
Post Graduate Level
Theory Paper Semester | 20-24
” Semester Il 25-29
” o Semester lll 30-34
" o» Semester IV  35-40
Date of submission in Autonomous Examination cell:
Signature
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Theory
Class B.Sc./B.A. Semester: |lI
(English) Mathematics
Subject Paper No.: |
fgUnh xf.kr

Real Analysis, Differential Equation, Abstract

(English) Algebra

Title of the paper

fguUnh |okLrfod fo'ys"k.k] vody lehdj.k]
vewrZ cht&xf.kr

Medium of instructions Both English & S::;S;g;asﬁrz
(Teaching) fgUnh fguUnh & English
Maximum Marks Total : 150 Main Exam :100 C.C.E: 50
Unit Syllabus

Definition of a sequence, Theorems on limits of
sequences, Bounded and monotonic sequences,
Cauchy’s convergence criterion, Series of non-
(English) negative terms, Comparison test, Cauchy’s integral
test, Ratio test, Raabe’s test, logarithmic test,
Leibnitz’s theorem, Absolute and conditional

convergence

Unit | vuq@e dh ifjHkk"kk] vug@eksa dh
lhekvksa ij izes;] ifjc) ,oa ,dfn"V
vugde] dkW"kh ds vfHklj.k dk
ekinaM] v_.kkRed inksa dh Js.kh]
rgyuk ijh{k.k] dkW"kh dk lekdy
ijh{k.k] vuqikr ijh{k.k] jkWch dk

fgUnh
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ijh{k.k] y?kqgx.kdh; ijh{k.k] fycuht dk
izes;] fujis{k ,0a Ikis{k vfHklj.KA

Unit Il

Series Solution of Differential Equations-Power
series Method, Bessel’s Equation ,Bessel’s function
and its properties, recurrence and generating
(English) | relations, Legendre’s Equation, Legendre’s function
and its properties, recurrence and generating

relations.

vody lehdj.kksa dh Js.kh gy]
?kkr&Js.kh fof/k] csly dk lehdj.k]
csly dk Qyu ,0a mlds xq.k/keZ]
iqujkxeu ,0a tud laca/k] yhts.Mj dk
lehdj.k] yhts.Mj dk Qyu ,oa mlds
xq.k/keZ] iqujkxeu ,o0a tud laca/kA

fguUnh

Unit I

Laplace transformations, Linearity of the Laplace
transformation, Existence theorem of Laplace
transforms, Laplace transforms of derivatives and
integrals, Shifting theorem, Differentiation and
(English) | integration of transforms, Inverse Laplace
transforms, Convolution theorem, Applications of
Laplace transformation in solving linear differential

equations with constant coefficients.
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fgUnh

yklykl :ikarj.k] yklykl :ikarj.kksa dh
ykafcdrk] yklykl :ikarj.ksa dk vfLrRo
izes;] vodyksa ,0a lekdyksa ds
yklykl :ikarj.k] LFkkukarj.k izes;]
.ikarj.kksa dk vodyu ,oa lekdyu]
izfrykse yklykl :ikraj.k] leyu izes;] vpj
xg.kkadksa okys Sf[kd vody
lehdj.kksa dks gy djus esa yklykl

.ikarj.kksa ds vuqiz;ksxA

Unit IV

(English)

Definition and basic properties of group, Order of an
element of a group, Subgroups, Algebra of
subgroups, Cyclic groups and their simple
properties, Coset decomposition and related
theorems, Lagrange's theorem and its

consequences.

fgUnh

lewg dh ifjHkk"kk ,0a ewyHkwr
xq.k/keZ] lewg ds vo;o dh dksfV]
milewg] milewgks dk chtxf.krA p@h;
lewg ,0a muds lk/kkj.k xqg.k/keZ] Ig
leqPp; foHkktu ,0a lacaf/kr izes;]
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ysxzkats izes; ,0a mlds fuxeuA

Normal sub group, Quotient groups, homomorphism
and isomorphism of groups, Kernel of
homomorphism of groups, fundamental theorem of
homomorphism of groups, Permutation groups (
(English) _ _

even and odd permutations), Alternating groups An,

Cayley's theorem.

izlkekU; milewg] foHkkx lewd]

Unit V
lewgksa dh ledkfjrk ,0a rqY;dkfjrk]
ledkfjrk dh vi*V] lewgks dh ledkfjrk
fgUnh dk ewyHkwr izes;] Qep; lewg Yile ,0a
fo"ke dep;¥. ,dkarj lewg A, dSyh dk
izes;-
1. R.R. Goldberg, Real Analysis, 1.B.H. Publishing
Co. New Delhi, 1970.
N (English) 2. ﬁzr%?aﬁg?)z%q, Integral Calculus, Pothishala Pvt.
Books

3. Erwin Kreyszig, Advanced Engineering
Mathematics, John Wiley & sons, 1999.

4. 1. N. Herstein — Topics in Algebra, Wiley Eastern
Ltd. New Delhi 1977.
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5. Sharma and Gupta-Integral Transform, Pragati
Prakashan Meerut

1- e-iz-fgUnh xzaFk vdkneh dh

fgUnh igLrdsaA
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Theory
Class B.Sc./B.A. Semester: IV
(English) Mathematics
Subject Paper No.: |
fgUnh xf.kr
. Abstract Algebra, Advanced Calculus, Partial
(English) . , . :
Differential equation, complex Analysis
Title of the paper - -
fgunh |vewrZ chtxf.kr izxr dyu] vkaf'kd

vodyu lehdj.k ,oa Ifed fo'ys"k.k

Medium of instructions

(Teaching)

Question Paper
Language: Both

fguUnh & English

Both English &
fgUnh

Maximum Marks

Total : 150

Main Exam :100 C.C.E: 50

Unit

Syllabus

(English)

Group automorphisms, inner automorphism, Group
of automorphisms, Conjugacy relation and
centraliser, Normaliser, Counting principle and the
class equation of a finite group, Cauchy’s theorem

for finite abelian groups and non- abelian groups.

Unit |

fgUnh

lewg Lodkfjrk YilLole:irk%] varj
Lodkfjrk] Lodkfjrkvksa dk lewq]
la;gXerk laca/k ,0a dsUnzh;dkj.k]
izlkekU;d] x.kuk fh)kar ,oa ifjfer lewg
dk oxZ lehdj.kA ifjfer vkcsyh ,oa
vu&vkcsyh lewgksa ds fy;s dks'kh
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1zes:; A

Introduction to rings, subrings, integral domains
and fields, simple properties and examples, ring

(English)
homomorphism, ideals and quotient rings.
oy;] mioy;] iw.kZdkyh; izkar ,oa
. {ks= dk ifjp; ljy xg.k/keZz ,oa
Unit 1l ngnh
mnkgj.k] oy; lekdkfjrk] xq.ktkoyh
,0a foHkkx oy;A
Maxima, Minima and saddle points of functions of
two variables, Improper integrals and their
(English) | convergence, Comparison test, Abel's and
Dirichlet’s tests, Beta and Gamma functions.
nks pjksa ds Qyuksa dk mfPp"B]
Unit [l

fufEu"B ,oa IsMy fcUng] fo"ke
fgunh |lekdy ,0a mudk vfHkIj.K] rgyuk
ijh{k.k] vkcsy ,oa fMfjDys dk ijh{k.K]
chVk ,o0a xkek QyuA

Partial Differential equations of the  first order.

(English) Lagrange’s solution. Some  special types of
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equations which can be solved sold easily by
methods other than general methods Charpit's
general methods of solution, Partial differential
equations of second and higher orders.
Homogeneous and non- Homogeneous equations

Unit IV ) .
with constant coefficients

izFke dksfV ds vkaf'kd vody lehdj.k]
ysxzkats dk gy] dgN fof'k"V izdk|
ds lehdj.k ftUgsa O;kid fof/k ds
vykok ljy fof/k Is gy fd;k tk Idsa] gy
ds fy, pkjfiv dh O;kid fof/k] }rh; ,0a
mPprj dksfV ds vkaf'kd vody
lehdj.k] vpj xg.kkadksa ds le?kkrh;
,0a vle?kkrh; lehdj.k] vkaf'kd vody
lehdj.k tks vpj xqg.kkadksa okys
lehdj.kksa esa ifjorZuh; gSA

fguUnh

Continuity and differentiability of Complex
functions, Analytical function, Cauchy Riemann
(English) | equation, Harmonic function, Mobius

Unit V transformations, fixed points, cross ratio

IfEeJ Qyuksa dk IlkarR; ,oa

fgUnh
vodyuh;rkA oS'ysf"kd Qyu] dkS'kh

Signature of members of B.O.S ---------  -omemeem e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
Session:........... 2017-2018.

jheku lehdj.k] izlaoknh Qyu] eksfc;l
-ikarj.k] fLFkj fcUnq] fr;Zad vuqikrA

1. T.M. Apostol, Mathematical Analysis Narosa
Publishing House, New Delhi 1985

2. N. Piskunov , Differential and Integral Calculus,
Peace Publishers, Moscow.

3. S.C. Malik, Mathematical Analysis, Wiley
Eastern Ltd., New Delhi.

4. N. Jacobson, Basis Algebra, Vols, | & II.

W.H. Freeman, 1980 (also published by
Hindustan Publishing Company.)

5. Shanti Narayan, A Text Book of Modern
Abstract Algebra, S. Chand & Co. New Delhi

6. P.B. Bhattacharya, S.K. Jain and S.R.
Nagpaul, Basic Abstract Algebra, Wiley
Eastern, New Delhi, 1997.

7. 1. S. L.uther and I.B. S. Passi, Alegebra Vol- | ,
II, Narosa Publishing House.

8. R. V. Churchill & J.W. Brown, Complex
Variables and Applications, 5th Edition,
McGraw-Hili New. York. 1990

9. Mark; J. Ablowitz & A. S. Fokas. Complex

Variables : Introduction and Applications,

Recommended (English)

Books

Cambridge University Press, South Asian
Edition, 1998

10. Ponnuswamy : Complex Analysis, Narosa
Publishing Co.
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e-iz-fguUnh  xzaFk vdkneh dh

fgUnh igLrdsaA

Signature of members of B.O.S  --—------  memeeem s




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)
Session:........... 2017-2018.

B.Sc. SEMESTER V

Signature of members of B.O.S --------- memmemeem e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,
Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics

(As recommended by Board of studies)

Session.:........... 2017-2018.

Theory

Class

B.Sc./B.A. Semester: V

Subject

(English)

Mathematics

fgUnh

Paper No.: |

xf.kr

Title of the paper

(English)

Linear Algebra, Numerical Analysis

fgUnh

jS[kh; chtxf.kr] la[;kRed fo'ys"k.k

Medium of instructions

(Teaching)

Question Paper
Language: Both

fg Unh & English

Both English &
fgUnh

Maximum Marks

Total : 150

Main Exam :100 C.C.E: 50

Unit

Syllabus

Unit |

(English)

Definition and examples of vector spaces,
subspaces, Sum and direct sum of subspaces.
Linear span, Linear dependence, independence
and their basic properties. Basis, Finite
dimensional vector spaces. Existence theorem for
basis. Invariance of the number of elements of a
basis set, Dimension, Dimension of sums of vector

subspaces.

fgUnh

Ifn'k lef"V dh ifjHkk"kk ,0a mnkgj.k]
milef"V] milef"V;ksa dk ;ksx ,oa
lh/kk ;ksx] jSf[kd foLrfr] jSf[kd
vkfJrrk] Lora=rk ,0a muds ewy
xq.k/keZ] vk/kkj] ifjifer foeh; Ifn'k
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lef"V;kWa] vk/kkj dk

viLrRo izes;] vk/kkj legPp; esa
vo;oksa dh la[;k dh vifjoZru'khyrk]
foek] Ifn'k milef"V;ksa ds ;ksx dh
foek A

Unit Il

(English)

Linear transformations and their representation as
matrices. The algebra of linear transformations.
The rank - nullity theorem, Eigen values and eigen
vectors of a liner transformation, Diagonalisation,

Quotient space and its dimension.

fgUnh

jSflkd :ikarj.k ,0a mudk vkO;wg
fu:i.k] jSf[kd :ikarj.kksa dk cht xf.kr]
tkfr 'kwU;rk izes;] jSf[kd :ikarj.kksa
ds vk;xu eku ,oa vk;xu Ifn'k
fod.khZdj.k] foHkkx lef"V ,o0a mldh
foekA

Unit I

(English)

Approximations, Errors and its types, Solution of
Equations: Bisection, Secent, Regula Falsi,
Newton-Raphson Method and their order of
convergence, roots of second degree Polynomials,

Interpolation: Lagrange interpolation, Divided
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Differences, Interpolation formulae using
Differences and derivations of Interpolation

formula.

I[fUudVu] =qfV;ka ,0a mlds izdkj]
lehdj.kksa ds gy f}HKkktu] IhdsUV]
jsX;qyk QkYIh rFkk

fgUnh U;gVu&jkWililu  fof/lk ,0a mldh
viHfcUnqrk dh dksfVv] firh; ?kkr
cgqinksa ds ewyA vUrZo'ku%
yxzkats vUrZo'ku] foHkkftr varj]
varj ds mi;ksx Is vUrZo'ku lw= ,oa
vUrZo'ku Iw=ksa dh mRifRrA

Linear Equations : Direct Methods for Solving
Systems of Linear Equations, Gauss elimination,
Gauss Jordan Method, LU Decomposition,

Cholesky Decomposition, Iterative Methods:

(English)
Jacobi Method, Gauss - Seidel Method,
Relaxation Method, Methods Based on Numerical
Differentiation.
Unit IV < Unp | 1STTkdlendj.k % jSf[kd lehd].kksa ds
gun

fudk; dks gy djus dh izR;{k fof/k;ka]
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xkml foyksiu] xkml tkMZu fof/k] ,y
;w  fo;kstu] pksysLdh fo;kstu(]
iqujko fRr fof/k;ka] tsdksch fof/k]
xkml fIMsy fof/k] fjysDls'ku fof/k]
la[;kRed vodyu ij vk/kkfjr fof/k;kaA

Ordinary Differential Equations: Euler Method,
Eulers Modified Method, Single-step Methods
Runge-Kutta's Method, Multi-step Methods, Milne
Method, Numerical Quadrature, Newton-Cote's

(English)

Formulae, Gauss Quadrature Formulae, Methods
Based on Numerical Integration with their

derivation.
Unit vV

Ik/kkj.k vody lehdj.k vk;yj fof/k] vkyj
la'kksf/kr  fof/k] ,dy pj.k fof/k]
:ax&dqVVk fof/k] cggpj.k fof/k]
fgunh |feyus fof/k] la[;kRed {ks=dyul]
U;qVu dksV~l Iw=] xkml {ks=dyu
lw=] la[;kRed lekdyu ij vk/kkfjr
fof/k;ka ,0a mudh mRifRrA
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1. K. Hofman and R.Kunze, Linear Algebra, 2nd
Edition, Prentice Hall Englewood Cliffs, New
Jersey 1971.

2. C.E. Frooerg. Introduction to Numerical

Recommended (English)

Analysis(Second Edition L Addison-Wesley-
Books 1979.

3. M.K. Jain, S.R.K. lyengar, R.K. Jain,
Numerical Methods Probles and Solutions,

New Age International (P) Ltd, 1996.

1. E. Balaguruswamy - Numerical Method Tata Mc
Graw_ Hill Pub. Com - New Yark

2. K.B. Datta, Matrix and Linear Algebra, Prentice
hall of India Pvt.Ltd, New Delhi, 2000

Reference Book

3. S.K. Jain, A Gunawardena & P.B.
Bhattacharya, Basic Linear Algebra with MATLAB
Key college Publishing (Springer-Verlag) 2001.

4. S.Kumarsaran, Linear Algebra A Geometric
Approach Prentice _ Hall of India) 2000.

e-iz-fguUnh  xzaFk vdkneh dh

fgUnh igLrdsaA
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Theory
Class B.Sc./B.A. Semester: VI
(English) Mathematics
Subject Paper No.: |
fgUnh xf.kr
(English) Reql Analy5|s, Discrete Mathematics and
statistics.
Title of the paper —
fgunh |okLrfod fo'ys"k.k] fofoDr xf.kr ,0a
Ikaf[;dh
- tion P
I\_/Irediuhm of instructions ]I?OtLhJ Efll]9||5h & nggsulgge: aB%?L
(Teaching) gin fgUnh & English
Maximum Marks Total : 150 Main Exam :100 C.C.E: 50
Unit Syllabus
Riemann integral, Algebra of Riemann integrable
functions, Integrability of continuous and
: monotonic functions, The fundamental theorem of
(English)
integral calculus, Mean velue theorems of integral
calculus.
Unit | - .
n jheku lekdy] jheku lekdyuh; Qyuksa
dk cht xf.kr] Irr ,0a ,dfn"V Qyuksa
fgUnh
J dh lekdyuh;rk] lekdyu dk ewyHkwr
izes;] lekdyuksa ds ek/;eku izes;
Definition and examples of metric spaces,
(English) : - . . :
Neighborhoods, Limit points, Interior points, Open
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and closed sets, Closure and interior, Boundary

Unit Il
points, Subspace of a metric space, Cauchy

sequences, Completeness, Cantor's intersection
theorem, Contraction principle, Real numbers as a
complete ordered field, Definition of Continuous

functions and its illustrations.

nwjhd lef"V dh ifjHkk"kk ,oa
mnkgj.k Ikehl;] IThek fcUnq] var%
fcUnq] foo Rr ,oa laor legPp;]
laoj.kd ,0a vH;arj] ifjlhek fcUnq]
fgunh |nwjhd lef"V dh mi lef"V] dkS'kh
vuq@e] iw.kZrk] dsUV) dk loZfu"B
izes;] ladgpu fhkar] iw.kZ dfer {ks=
ds :l esa okLrfod la[;k;sa Irr Qyu dh
iffHkk"kk ,0a mlds mnkgj.kA

Algebra of Logic, Tautologies and Contradictions,
logical equivalence, Algebra of propositions,
(English) Quantifiers: Universal and Existential Quantifiers,
Boolean Algebra and its properties, Demorgan's

Unit Il law, Algebra of Electric circuits and its applications.

rdZ dk cht xf.kr] iqu:fDr;ksa dk
fgUnh |fojks/k dk iqujkoyksdu] rkfdzd
rqy;rk] lk/;ksa  dk chtxf.kr]
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izek=hdkjd% vkfLrRo izek=hdkjd
,0a loZ izek=hdkjd] cwy; chtxf.kr
,0a mlds xq.k/keZ]

Mh&ekxZu fu;e] oS|qgr ifjiFkksa dk

chtxf.kr ,0a muds vuqiz;ksxA

Unit IV

(English)

Boolean Function, Disjunction and Conjunction
Normal Forms, Bools Expansion Theorem. Binary
Relations, Equivalence Relations, Partitions and

Partial order Relation.

fguUnh

cwyh; Qyu fo;kstuh; ,oa la;kstuh;
izlkekU; :i] cwy dk izlkj izes; f}pj
laca/k] rqY;rk laca/k] foHkktu ,oa
vkaf'kd @e laca/kA

Unit V

(English)

Probability, Continuous probability, probability
density function and its applications (for finding the
mean, mode, median and standard deviation of
various continuous probability  distributions)
Mathematical expectation , expectation of sum and
product of random variables, Moment generating
function , Theoretical distribution: Binomial,

Poisson distributions and their properties and uses.

fgUnh

izkf;drk] Irr izkf;drk] izkf;drk ?kuRo
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Qyu rFkk muds vuqi;ksx Yalrr
izkf;drk caVu ds fy;s ek/;] cgqyd]
ekf/;dk rFkk ekud fopyu Kkr djus ds
fy;s¥2  xf.krh; izR;k'kk] ;kn fPNd
pjksa ds

ksx ,0a xg.ku dh izR;k'kK]
vk?kw.kZ tud Qyu] IS)kafrd caVu%
f}in ikW;tu caVu rFkk mlds xq.k/keZ

.0a mi:ksxA

Recommended
Books

(English)

1. R.R. Gpldberg, Real Analysis, Oxford & IBH
Publishing Co., New Delhi, 1970.

2. G.F. Simmons. Introduction to Topology and
Modem Analysis, McGraw-Hill, 1963.

3. T.M. Apostol, Mathematical Analysis, Norosa
Publishing House. New Delhi, 1

4. C.L. Liu., Elements of Discrete Mathematics
(Second Edition), McGraw Hill, International

Editiojns, Computer Science scries 1986.

Reference Book

1. T.M. Apostol, Mathematical Analysis, Norosa
Publishing House, New Delhi, 1985.
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2. S.Lang. Undergrauate Anallysis, Springger-
Veriag, New York, 1983.

3. D.Somasundaram and B.Choudhary, A first
Course in Mathematical Analysis. Narosa
Publshing House, New Delhi, 1997.

4. Shanti Narayan, A Course of Mathematical
Analysis. S.Chand & Co. Delhi.

5. R.K.Jain and S.K. Kaushik, An introductions to
Real Analysis, S.Chand & Co., 2000.

6. P.K. Jain and K/Ahmed Matric Spaces, Narosa
Publishing House New Delhi, 1996.

7. S.Lang, Undergraduate Analysis, Ppringer-
Verlag, New Youk 1983.

8. E.T. Copson, Metric Spaces, Combridge
University Press, 1968.

9. S.Lang. Undergraduate Analysis, Springer-
Veriag, New Youk 1983.

1. Statistics by M.Ray.

2. Mathematical Statistics by J.N.Kapoor,
Elementary H.C.Saxena (S.Chand)

Statistics 3. Fundamentals of Mathematical Statistics,

Kapoor and Gupta.
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e-iz-fguUnh  xzaFk vdkneh dh

fgUnh igLrdsaA
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Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics
Title of the paper Advanced Abstract Algebra-I Paper No : | (Compulsory)
Medium of instructions English Question Paper Language:
(Teaching) )
English
Maximum Marks Total 100 Main Exam: 70 C.CE: 30
Unit | Normal & Subnormal series of groups, Composition series, Jordan-Holder series.
Unit 11 Solvable & Nilpotent groups.
Extension fields. Roots of polynomials, Algebraic and transcendental extensions.
Unit 111 - . . .
n Splitting Fields. Separable and inseparable extension.
Unit IV Perfect fields, Finite fields, Algebraically closed fields.
Automorphism of extension, Galois extension. Fundamental theorem of Galois
Unit V theory .Solution of polynomial equations by radicals, insolubility of general
equation of degree.5 by radicals.
Recommended 1. L.N. Herstein, Topics in Algebra, Wiley Eastern, New Delhi.
Book 2. P.B. Bhattacharya, S.K. Jain and S.R. Nagpaul, Basic Abstract Algebra,

Cambridge

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: |
Subject Mathematics

Title of the paper Real Analysis Paper No : Il (Compulsory)

.ﬁ?f&ﬂ?oﬂfs English Question Eﬁg?igﬁanguage:

(Teaching)
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30

Definition and existence of Riemann-Stieltjes integral and its

Unitl properties, Integration and differentiation.

Integration of vector-valued functions, Rectifiable curves.

Unit 1l . .
Rearrangements of terms of a series. Riemann’s theorem.

Sequences and series of functions, point wise and uniform
convergence, Cauchy criterion for uniform convergence, Weierstrass
Unit 11 M-test, uniform convergence and continuity, uniform convergence
and Riemann-Stieltjes integration, uniform convergence and
differentiation.

unit IV Functions of several variables, linear transformations, Derivatives in
an open subset of R" Chain rule, partial derivatives, differentiation,
and inverse function theorem.
Derivatives of higher orders, Power series, uniqueness theorem for
Unit VvV power series, Abel’s and Tauber’s theorems. Implicit function
theorem,
1. Walter Rudin, Principles of Mathematical Analysis, McGraw
Recommended Hill.
Books
1. T.M. Apostal, Mathematical Analysis Narosa.
Reference ) ] ) o
2. H.L. Royden , Real Analysis, Macmillan (Indian Edition)

Note : Setting is to be Done Strictly From Recommended Books.
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Theory

Class M.Sc/ M.A. Semester: |

Subject Mathematics

Title of the paper Topology-I Paper No : 111 (Compulsory)

Medium of instructions English Question Paper Language:

(Teaching) English

Maximum Marks Total: 100 Main Exam: 70 C.C.E: 30

Unit |

Countable and uncountable sets. Infinite sets and Axiom of Choice. Cardinal
numbers and its arithmetic. Schroeder-Bernstein theorem. Statement of Cantor’s
theorem and the continuum hypothesis. Zorn’s lemma. Well-ordering theorem.

Unit 11

Definition and examples of topological spaces. Closed sets. Closure. Dense subsets.
Neighborhoods, interior exterior and boundary. Accumulation points and derived
sets. Bases and sub-bases, Subspaces and relative topology.

Unit 111

Alternate methods of defining a topology in terms of Kuratowski Closure
Operator and Neighborhood Systems. Continuous functions and homeomorphism.

Unit IV

First and Second Countable spaces. Lindeiof’s theorems. Separable spaces. Second
Countability and Separability.

UnitV

Path- connectedness, connected spaces. Connectedness on Real line. Components,
Locally connected spaces.

Recommended

Books

1. J.R. Munkres, Topology- A first course. Prentice-hall of India.

2. G.F. Simmons, Introduction to Topology and Modern Analysis,
McGraw Hill.

3. K.D. Joshi, Introduction to general topology, Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
Class M.Sc/ M.A. Semester: I
Subject Mathematics
Title of the paper Complex Analysis-I Paper No : IV (Compulsory)
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CEE: 30
Unit | Complex integration, Cauchy-Goursat theorem. Cauchy integral formula, Higher
order derivatives
Unit I1 Morera’s theorem. Cauchy’s inequality. Liouville’s theorem. The fundamental
theorem of algebra. Taylor’s theorem.
The maximum modulus principle. Schwartz lemma. Laurent series. Isolated
Unit 111 singularities. Meromorphic function theorem, argument principle Rouche,s
theorem inverse function theorem.
Unit 1V Residues. Cauchy’s residue theorem. Evaluation of integrals. Branches of many
valued functions with special reference to argz, log z, z"a.
Unit Bilinear transformations, their properties and classification. Definitions and
examples of conformal mappings.
Recommended
Books 1. J.B. Conway, Functions of one complex variable, Springer-verlag.

Note : Setting is to be Done Strictly From Recommended Books
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Theory

Class M.Sc/ M.A. Semester: I
Subject Mathematics
Title of the paper ﬁ/lo;\;ﬁr;rc;::ﬁ[gg:rete Paper No : V(I) (optional)
Mediur_n of instructions English Ques_tion Paper Language:
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30

Unit |

Semi groups & Monoids- sub semi groups sub monoids Homomorphism of semi
groups and monoids. Congruence relation and Quotient Semi groups. Direct
products. Basic Homomorphism Theorem.

Unit 11

Lattices- Lattices as partially ordered sets, their properties, Lattices as Algebraic
systems, sub lattices, Bounded lattices, Distributive Lattices, Complemented
lattices

Unit 111

Boolean Algebra- Boolean Algebras as lattices, various Boolean identities. Joint
irreducible elements, minterms, maxterms, minterm Boolean forms, canonical
forms, minimization of Boolean functions. Applications of Boolean Algebra to
switching theory (Using AND, OR, & NOT gates) the Karnaugh method.

Unit IV

Graph Theory- Definition and types of graphs. Paths & circuits. Connected
graphs. Euler graphs, weighted graphs (undirected) Dijkstra’s Algorithm. Trees,
Properties of trees, Rooted & Binary trees, spanning trees, minimal spanning tree.

Unit Vv

Complete Bipartite graphs, Cut-sets, properties of cut sets, Fundamental Cut-sets
& circuits, Connectivity and Separability, Planar graphs, Kuratowski’s two
graphs, Euler’s formula for planar graph

Recommended 1. J.P. Tremblay & R. Manobar, Discrete mathematical Structures,

Books

McGraw Hill.
2. N. Deo, Graph Theory with applications, Preritice-Hill.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: |1
Subject Mathematics

Title of the paper

Advanced Abstract Algebra-I1

Paper No : |

Medium of instructions
(Teaching)

English

Question Paper Language:
English

Maximum Marks

Total: 100 Main Exam:

70 C.CE: 30

Unit | Introduction to modules, Examples, sub modules quotient modules module
Homomaorphism, isomorphism. Finitely generated modules, cyclic modules.

Unit 11 Simple modules, Semisimple modules, Free modules, Schur’s lemma.

Unit 111 Noetherain & Artinian modules and rings, Hilbert basis theorem. Wedderburn-
Artin theorem.

Unit IV Uniform modules, Primary modules, Noether-laskar theorem. Fundamental
structure theorem of modules over a principal ideal domain.
Algebra of linear transformation,Characterstics roots , Matrices , Matrix of linear

Unit V transformation , Similarity of linear transformation , invariant spaces, Reduction
to triangular forms.

Recommended 1. P.B. Bhattacharya, S.K. Jain ,S K. Nagpaul, Basic abstract Algebra,

Books Cambridge. University Press, (Indian Edition)

2. |.N.Herstein , Topics in Algebra, Wiley Eastern, New Delhi.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: I
Subject Mathematics
. Lebesque Measure & Paper No : 1l
Title of the paper g . P
Integration
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 C.CE: 30
Unit | Lebesgue outer measure. Measurable sets. Regularity. Measurable functions.
Borel and Lebesgue measurability. Non-measurable sets.
Unit 11 Integration of Non-negative functions. The General integral. Integration of Series,
Riemann and Lebesgue integrals.
Unit 111 The Four derivatives. Functions of Bounded variation. Lebesgue Differentiation
Theorem, Differentiation and integration.
Unit 1V The LP-spaces, Convex functions, jensen’s inequality. Holder and Minkowski
inequalities. Completeness of L
Unit V Dual of space when 1 < P < oo convergence in Measure, uniform. Convergence and
almost uniform convergence.
FBQeC(l)(mmended 1. G.D.Barra,Measure theory and integration .
00KS 2. Real Analysis by Royden.

Note : Setting is to be Done Strictly From Recommended Books.
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Theory
lass M.Sc/ M.A. Semester: 11
Subject Mathematics
Title of the paper Topology-I1 Paper No : 111
Medium of instructions . Question Paper Language:
Teaching) English :
( 9 English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Separation axioms To,T1, T2, T3, T4: their Characterizations and basic properties.
Urysohn’s lemma. Tietze extension theorem.
Compactness. continuous functions and compact sets. Basic properties of
Unit 11 compactness. Compactness and finite intersection property. Sequentially and
countably compact compact sets. Local compactness.
Tychonoff product topology in terms of standard sub-base and its
Unit 111 characterizations. Projection maps. Separation axioms and product spaces.
Connectedness and product spaces. Compactness and product spaces (Tychonoffs
theorem) countability and product space.
Net and filters. Topology and convergence of nets hausdorffness and nets.
Unit IV Compactness and nets. Filters and their convergence. Canonical way of converting
nets to filters and vice-versa. ultra-filters and compactness.
The fundamental group and covering spaces-Homotopy of paths. The
Unit vV fundamental group. Covering spaces. The fundamental group of the circle and the
fundamental theorem of algebra.
1. James R. Munkres Topology, A First Course. Prentice Hall of India
Recommended Pvt. Ltd. New Delhi.
Books 2. G.F Simmons, Introduction to Topology and Modern Analysis,

McGraw-Hill Book Company.
3. K.D.Joshi, Introduction to General Topology,Wiley Eastern.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: I
Subject Mathematics
Title of the paper Complex Analysis-11 Paper No : IV
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Weierstrass factorization theorem. Gamma and its properties. Riemann Zeta
function. Riemann’s functional equation
Mittage-Leffler’s theorem. Analytic continuation. Uniqueness of direct analytic
Unit 11 continuation. Uniqueness of analytic continuation along a curve. Power series
method of analytic continuation.
. Schwartz reflection principle. Harmonic function on disc. Harnack inequality and
Unit 111 . . .
theorem. Dirichlet problem. Green’s function.
Canonical products. Jenson’s formula. Hadamard’s three circles theorem. Order
Unit IV of an entire function. Exponent of convergence. Borels theorem. Hadamard’s
factorization theorem.
The range of an analytic function. Bloch’s theorem. The little Picard theorem.
Unit V Schottky’s theorem. Montel Caratheodary and great Picard theorem. Univalent
function. Bieberbach conjecture and the ¥ —theorem.
Recommended
Books 1. J.B. Conway, Functions of one complex variable, Springer-Verlag.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S ---------  -omemeem e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session............ 2017-2018.
Theory
Class M.Sc/ M.A. Semester: I
Subject Mathematics

Title of the paper

Advanced Discrete Paper No : V()

Mathematics-11

(optional)
Medium of instructions Enalish Question Paper Language:
(Teaching) g English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Matrix representation of graphs, incidence matrix Cut set matrix ,path matrix ,
Unit | circuit matrix , Adjacency matrix , directed graphs definition of types of directed
graphs , Binary search trees.
Discrete numerical functions , Asymptotic behavior of numerical functions
Unit 1 ,generating functions , Recurrence relations , linear Recurrence relations with
constant coefficients , homogeneous solution , particular solution , total solution.
Computability and formal Languages , Languages , phrase structure Grammars
Unit 111 derivation , sentential forms ,Language generated by grammar, Regular, Context-
Free, and Context* Sensitive Grammars.
Finite State Automata , diagram & Languages determined by Automata , Finite
Unit IV state Acceptors ,deterministic and Non-deterministic Finite Automata finite State
machines and their Transition Table & Diagrams. Equivalence machines.
Reduced machines , Kleen’s Theorem (statement only )Pumping Lemma , Moore
Unit VvV and Mealy machines ,Turing Machine , Regular Expressions and corresponding
Regular Language.( definition only )
1. JP. Tremblay & R. Manobar, Discrete mathematical Structures,
Recommended McGraw Hill.
Books

2. N. Deo, Graph Theory with applications, Preritice-Hill

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: 111
Subject Mathematics
Title of the paper Functional Analysis-I Paper No : |
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Normed Linear spaces, Banach Spaces and examples. Properties of normed linear
spaces Basic Properties of finite dimensional normed linear spaces.
Unit 11 Normed linear subspace, equivalent norms, Ries’z lemma and compactness.
guotient space of normed linear spaces and its completeness.
Unit 11 Linear operator, Bounded linear operator and continuous operators.
Unit IV Linear functional, bounded linear functional, Dual spaces with examples.
Unit Hilbert space, orthogonal complements, orthonormal sets and sequences.
Representation of functional on Hilbert spaces.
1. E.Kreyszig, Introductory functional analysis with application, Jhon
Recommended Wiley & sons, New York 1978.

Books 2. G.F. Simmous, Introductions to Topology & Modern Analysis, Tata
Mc Graw Hill, New York.

1. B.Choudhary and Sudarshan Nanda, Functional Analysis with
Reference

applications Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: 1
Subject Mathematics
Title of the paper Integral Transform-I Paper No : 1l
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 C.CE: 30
Unit | Laplace Transform, Inverse Laplace Transform. Transforms of derivatives,
Shifting theorem, convolution Theorem.
Unit 11 Application to Differential Equations, Application to Integral equations. Solution
of simulates differential equations.
Unit 111 Laplace Equation in two dimension, Wave Equation in one dimension Application
to wave equation.
Unit IV Application of Laplace Transform to electrical circuits, Application to Beams.
Unit V Heat conduction equation in one dimension, Application to heat conduction
equation.
Recommended 1. Integral Transforms by Goyal and Gupta.
Books 2. Integral Transform by Sneddon.

Note : Setting is to be Done Strictly From Recommended Books.

Signature of members of B.O.S ---------  -omemeem e




Sarojini Naidu Govt. Girls Postgraduate Autonomous college,

Shivaji Nagar, Bhopal
Semester Wise Syllabus for Mathematics
(As recommended by Board of studies)

Session:........... 2017-2018.
Theory
lass M.Sc/ M.A. Semester: 11l
Subject Mathematics
Title of the paper Advanced Graph Theory-I Paper No : 111
Medium of instructions . Question Paper Language:
Teachi English
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Revision of graph theoretic preliminaries. Isomorphism of graphs, subgraphs.
Walks, Paths and circuits, Connected graphs, Disconnected graphs and
Unit 11 components, Euler Graphs, Operations of Graphs, Hamiltonian paths and circuits
The traveling salesman problem.
Unit 111 Trees, Properties of trees, Distance and centers in a tree, Rooted and Binary trees,
Spanning trees, Fundamental circuits, spanning trees in a weighted graph.
Unit IV Cut-sets, Properties of a cut-set, Fundamental circuits and cut-sets, connectivity
and reparability.
Unit Planar graphs, Kuratowski's two graphs, Different Representations of a planer
graph, Detection of Planarity, Geometric Dual, Combinational Dual.
1. Graph theory with applications to Engineering and Computer Science
Recommended ] ) )
Books by Narsingh Deo. Prentice Hall of India.

2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: 111
Subject Mathematics
Title of the paper Operations Research-I Paper No : IV
Medium of instructions . Question Paper Language:
. English .

(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Operations Research and its scope, Origin and Development of Operations

Research, Characteristics of Operations Research.
Unit 11 Model in Operations Research, Phase of Operations Research, Uses and

Limitations of Operation Research, Linear Programming Problems.
Unit 11 Mathematical Formulation, Graphical Solution Method.

General Linear Programming Problem: Simplex Method exceptional cases,
Unit IV artificial variable techniques; Big M method, two phase Method and Cyclic
Problems, problem of degeneracy.

Unit VvV Duality, Fundamental properties of duality and theorem of duality.
1. Kanti Swarup, PO.K. Gupta and Manmohan, Operations Research,

Recommended )
Book Sultan Chand & Sons., New Delhi.

1. S.D. Sharma, Operation Research.

2. F.S. Hiller and G.J. Lieberman, Industrial Engineering Series, 1995.

(This book comes with a CD containing software)

3. G.Hadley, Linear Programming, Narosa Publishing House, 1995.
Reference 4. G. Hadley, Linear and Dynamic programming, Addison-Wesley Reading

Mass.

Signature of members of B.O.S ---------  -omemeem e
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5. H.A. Taha, operations research- An introduction, Macmillan Publishing
Co. Inc., New York.

6. Prem Kumar Gupta and D.S,. Hira, Operation Research, an
Introduction, S.Chand & Compary Ltd, New Delhi

7. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-
West Pvt.Ltd.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: 11l
Subject Mathematics
Paper No : V(I)
Title of the paper Theory of Linear Operators-I
(optional)
Medium of instructions . Question Paper Language:
. English .

(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Spectral Theory in finite dimensional normed spaces. Regular value resolvent set

and spectrum.
Unit 11 Spectral Properties of Bounded Linear Operators resolvent and spectral mapping

theorem for polynomials.
Unit 111 Spectral redius of a bounded linear operator on a complex banach space. Banach

Algebra, Further properties of Banach Algebras.
Unit IV Compact linear operators on normed spaces, further properties of compact linear

operators.
Unit VvV Spectral properties of compact linear operators.

1. E. Kreyszing, Introductory functional analysis with applications. Jhon

Recommended Wiley & Sons, New York 1978.

Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis Tata
McGraw Hill, New York,
1. P.R. Halmos, Introctuion to Hilbert space and the theory of spectral
Multiplicity, socond Edition, Chelsea Publishing Co New York, 1957.
Reference 2. N. Dund Ford and J.T. Schwartz. Linear operator-3 part inter

science/Wile New Youk, 1958-74

3. G. Bachman and L. Narcil, Functional analysis for academic press New
York 1966.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: IV
Subject Mathematics
Title of the paper Functional Analysis-11 Paper No : |
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Hilbert adjoint operator and its properties, self adjoint, Unitary and normal
operators positive operator.
Unit 11 Zorn's Lemma Hahn-Banach Thorem for real linear spaces, Hahn-Banach
theorem for complex linear space and normed linear spaces.
Unit 111 Adjoint operators on normed spaces, relation between adjoint operator and
Hilbert adjoint operator, Reflexive spaces, Reflexivity of Hilbert space.
Unit IV Category theorem - Baire's Category theorem, uniform boundedness theorem and
some of its application, strong and weak convergence in normed spaces.
Unit V Convergence of sequences of operators and functionals, open mapping theorem,
closed graph theorem, contraction theorem.
1. E.Kreyszig, Introductory Functional Analysis with applications, John
Recommended Wiley & Sons, New York 1978.
Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis
McGraw Hill, New York.
B. Choudhary and Sudarshan Nanda, Functional Analysis with
Reference
applications, Wiley Eastern Ltd.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: v
Subject Mathematics
Title of the paper Integral Transform-I1 Paper No : 1l
Medium of instructions . Question Paper Language:
. English .

(Teaching) English
Maximum Marks Total: 100 | Main Exam: 70 C.CE: 30
Unit | Fourier Transform, Infinite Fourier transform, Complex Fourier transform.
Unit 11 Finite Fourier Transform and Fourier Integral.
Unit 111 Convolution theorem, Perseval's Identity for Fourier series, Parseval's Identity for

Fourier transform.
Unit IV Application for Fourier Transform to Boundary value problems.
Unit Introduction to Hankel and Mellin Transforms, Fourier Series and Boundary

value problems

1. Integral Transforms by Goyal and Gupta.

Recommended
Books 2. Integral Transforms by I.N. Sneddon.

3. Integral Transforms by Gupta and Vashishtha.

Note : Setting is to be Done Strictly From Recommended Books.
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lass M.Sc/ M.A. Semester: 1V
Subject Mathematics

Title of the paper

Advanced Graph Theory-I1 Paper No : 111

Medium of instructions

(Teaching)

Question Paper Language:
English
English

Maximum Marks

Total: 100 Main Exam: 70 C.C.E: 30

Matrix representation of graphs, Incidence matrix Submatrices of A(G), Circuit

Unit | Matrix, Fundamental circuit matrix and Rank of B, An application to a switching
Network.

Unit 11 Cut-set Matrix, Relationships among Af, Bf and Cf, path matrix, Adjacency
matrix.

Unit 111 Chromatic Number, chromatic Partitioning, chromatic Polynomial, Coverings,
matching’s.

Unit IV The four color problem, directed graph, some types of Digraphs, Digraphs and
Binary relations, Euler digraphs, Directed paths and connectedness.

Unit V Trees with directed graphs, Arborescence, Fundamental Circuits in Digraphs.
Matrix A,B and C of Digraphs, Adjacency matrix of a Digraph.

1. Graph theory with applications to Engineering and computer science
Recommended )
Books by Narsingh Deo.

2. Graph theory by Harary.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: IV
Subject Mathematics
Title of the paper Operations Research-I1 Paper No : IV
Medium of instructions . Question Paper Language:
. English .
(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Transportation problems: North-West Corner Method Least-Cost Method.
Unit | Vogel's Approximation Method, MODI Method. Exceptional cases and problem of
degeneracy.
Unit 11 Assignment problems, Non-Linear Programming Techniques-Kuhn-Tucker
Conditions, Non-negative constraints.
Network analysis, constraints in Network, Construction of network, Critical Path
Unit 111 Method(CPM) PERT, PERT calculation, Resource Leveling by Networks
Techniques and advances of network (PERT/CPM)
Unit IV Simulation: Monte-Carlo Simulation. Simulation of Networks, Advantage and
Limitation of Simulation.
Game theory- Two persons, Zero-sum Games, Maximin-Minimax principle,
Unit vV games without saddle points- Mixed strategies, Graphical solution of 2xm and
mx2 games, solution by Linear Programming.
1. Kanti Swarup, P.K. Gupta and Manmohan, Operations Research,
Recommended ]
Books Sultan Chand & Sons, New Delhi.
1. S.D. Sharma, Operations Research.
2. F.S. Hiller and G.J. Lieberman, Industrial Engineering Series, 1995
Reference (This book comes with a CD containing Software)
3. G.Hadley, linear programming, Narosa Publishing House, 1995.

Signature of members of B.O.S --------- memmemeem e
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4. G.Hadley, linear and dynamic programming, Addison- Wesley Reading
mass.

5. H.A. Taha, Operations Research,- An Introduction Macmillan
Publishing.

6. Prem Kumar Gupta and D.S. Hira, Operations Research, an
Introduction S.Chand & Company Ltd., New Delhi.

7. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-
West Pvt, New Delhi, Madras.

Note : Setting is to be Done Strictly From Recommended Books.
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Class M.Sc/ M.A. Semester: 1V
Subject Mathematics
Paper No : V(I)
Title of the paper Theory of Linear Operators-I1
(optional)
Medium of instructions . Question Paper Language:
. English .

(Teaching) English
Maximum Marks Total: 100 Main Exam: 70 C.CE: 30
Unit | Further spectral properties of compact linear operators, Operator Equation

involving compact linear operators.

. Further theorems of Fredholm type, Bi-orthonormal system, Fredholm

Unit 11 . . . .

Alternative, Equicontinuous sequence, compact integral operator.

. Spectral properties of Bounded Self-Adjoint linear operators, Further Properties

Unit 111 R

of Bounded Self-Adjoint linear operators.
Unit IV Positive operators: Product of positive operators, monotone sequences of bounded

self adjoint operators, square roots of positive operator.
Unit V Projection Operators: Product and sum of projections. Further properties of

projections.

1. E.Kreyszing, Introductory Functional Analysis with Application, John

Recommended Wiley & Sons, New York, 1978.

Books 2. G.F. Simmons, Introduction to Topology & Modern Analysis McGraw
Hill, New York.
1. P.R. Halmons, Introduction to Hilbert space and the theory of Spectral
Multiplicity, Second Edition, Chelsea Publishing co. Y.Y., 1957.

Reference

2. N.Dund Ford and J.T. Schwartz, Linear operator-3 part inter
science/Wiley, New York.

Note : Setting is to be Done Strictly From Recommended Books.
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Course: B.Sc. (3 Years Degree Course)
Theory Title of paper Marks Compulsory/Optional
Papers
Theory | C.C.E | Total
Algebra and Trigonometry Compulsory
Paper |
Calculus,&Differential Compulsory
Paperll | Equations
Paper lll | vector Analysis &Geometry
SEMESTER lII
Calculus, Differential 100 50 150 Compulsory
Paper equation& Mechanics
SEMESTER IV
Advanced Calculus,Partial 100 50 150 Compulsory
Paper Differential Equations
,Complex Analysis &
Abstract Algebra
SEMESTER V
Real Analysis, Linear 100 50 150 Compulsory
Paper Algebra , Elementary
Discrete Mathematics
SEMESTER VI
Metric Spaces, Numerical 35 15 50 Compulsory
Paper Analysis,Elementary
Statistics
Paper Internship Compulsory
100
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Scheme of examination

Course: M.Sc. (2 Years Degree Course)
SEMESTER |
Theory Title of paper Compulsory/Opt Marks
Papers ional Theor | C.C| Tot
y E | al
Paper | Advanced Compulsory 70 30 | 100
Abstract
Algebra-I
Paper I Real Analysis Compulsory 70 30 | 100
Paper Il Topology-l Compulsory 70 30 | 100
Paper IV Complex Compulsory 70 30 | 100
Analysis-|
Paper V Advanced Optional 70 30 | 100
Discrete
Mathematics - |
Paper VI Job Oriented Compulsory - - | 50
Project Work
SEMESTER I
Paper | Advanced Compulsory 70 30 | 100
Abstract Algebra-
Il
Paper Il Lebesgue Compulsory 70 30 | 100
Measure &
Integration
Paper Il Topology-Il Compulsory 70 30 | 100
Paper IV Complex Compulsory 70 30 | 100
Analysis-Il
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Paper V Advanced Optional 70 30 | 100
Discrete
Mathematics-l
Paper VI Job Oriented Compulsory -- -- 50
Project Work
SEMESTER Il
Paper | Functional Compulsory 70 30 | 100
Analysis - |
Paper Il Integral Optional 70 30 | 100
Transforms - |
Paper Ill | Advanced Graph Optional 70 30 | 100
Theory -I
Paper IV Operations Optional 70 30 | 100
Research-I
Paper V | Theory of Linear Optional 70 30 | 100
Operators-|
Paper VI Job Oriented Compulsory -- -- 50
Project Work
SEMESTER IV
Paper | Functional Compulsory 70 30 | 100
Analysis - |l
Paper I Integral Optional 70 30 | 100
Transforms - |
Paper Ill | Advanced Graph Optional 70 30 | 100
Theory -l
Paper IV Operations Optional 70 30 | 100
Research-I|
Paper V | Theory of Linear Optional 70 30 | 100
Operators-II
Paper VI Comprehensive Compulsory -- -- 50
Viva-Voce
Paper VII Internship Compulsory -- --
100
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Syllabus
2017-2018
Semester Pattern

Subject: MATHEMATICS

CONTENTS Page No.

Under Graduate Level

Theory Paper Semester | 1..3
” o Semester Il 4 ... 6
” o Semester Il 7 ..9
” o Semester IV 10... 12
” o Semester V 13...15
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Subject Mathematics

Title of the Paper

Algebra and Trigonometry Paper No. First/izFke
chtxf.kr ,o0a f=dks.kfefr

Medium  of
(Teaching)

instructions | English/Hindi Question Paper Language:
vaxzsth@fgUnh English/Hindi
vaxzsth@fgUnh

Maximum Marks

Total: 50 | Main Exam:40 |C.C.E.: 10

Unit-1

Rank of a matrix, Normal & Echelon from of a matrix. Characteristic
equations of a matrix. Eigen values. Eigen vectors. Linear Independence of
row and column matrix.

bdkbZ&1

vkOgwg dh tkfr] vkO;wg dk izklkekU; ,0a ,s'ksykWu :i]
vkO;wg dk vfHkyk{kf.kd lehd).k] vk;xsu eku] vk;xsu Ifn'K]
iafDr ,0a LrEHk vkO;wg dh Lora=rkA

Unit - 2

Cayley Hamilton theorem and its use in finding inverse of a matrix
application of matrix to solve a system of linear (homogenous and non-
homogenous) equations, theorems on consistency and inconsistency of a
system of linear equations, solving linear equations upto three unknowns.

bdkbZ&2

dsyh & gSfeYVu izes; ,0a vkO;wg dk O;qgR@e vkO;wg
Yale?kkr ,0a vle?kkrYz Kkr djus esa bldk mi;ksx] jSf[kd
lehdj.kksa ds fudk; ds gy ds fy;s vkO;wg dk iz;ksx] jSf[kd
lehdj.kksa ds fudk; dh laxrrk ,0a vlaxrrk ij izes;] rhu vKkr
jkf'k;ksa rd ds jSf[kd lehdj.kksa ds gyA

Unit-3

Relation between the roots and coefficients of a general polynomial
equation in one variable, transformation of equations. Reciprocal equations.
Descarte's rule of signs.
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bdkbZ&3

,d pj ds lkekU; cgqginksa ds lehdj.k ds xg.kkadksa ,oa
ewyksa ds chp laca/k] lehdj.kksa dk :ikarj.k] O;qRO%e
lehdj.k] fpUgksa dk fndkrsZ fu;eA
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Unit - 4 Logic - Logical connectives, Truth Tables, Tautology, Contradiction,

Logical Equivalence, Algebra of propositions. Boolean Algebra-definition
and properties, switching circuits and its applications, logic gates and
circuits.

bdkbZ&4 | rdZ'’kkL= & rdZ la;kstd] IR;rk Ikj.kh] iqu:fDr vkSj O;k?kki]

rkfdZd rqY;rk] Ik/;ksa dk chtxf.krA cwyh; chtxf.kr &
ifjHkk"kk ,0a mlds xqg.k/keZA fLopu ifjiFk ,0a milds
vugiz;ksx] rdZ}kj ,oa ifjiFKA

Unit-5 De- Moivre's theorem and its application, direct and inverse circular and

hyperbolic functions. expansion of trignometric functions, Logarithm of
complex quantities. Gregory's series, summation of trignometrical series.

bdkbZ&5 Mh & eksbolZ izes; ,ao blds vuqgiz;ksx izR;{k ,0a O;qRde

o Rrh; ,o0a vfrijoyf;d QyuA f=dks.kferh; Qyuksa dk folLrkj]
IfEed la[;kvksa dk y?kqgx.kd] xzhxksjh Js.kh] f=dks.kferh;
Jsf.k;ksa dk ;ksxA

Text Books:

1. S.1. Loney - Plane Trigonometry Part- 11

2. K.B. Datta - Matrix and Linear Algebra, Prentice Hall of India Pvt.Ltd. New Delhi, 2000.

3. Chandrika Prasad - A Text Book on Algebra and Theory of Equations, Pothishala
Pvt.Ltd., Allahabad.

4, C.L. Liu - Elements of Discrete Mathematics ( Second Edition). MeGraw Hill,
International Edition, Computer Science Series, 1986.

5. el;izns'k fguUnh xzaFk vdkneh dh igLrdsaA

Reference Books:

1. H.S. Hall and S.R. Knight - Higher Algebra H.M. Publication, 1994.

2. N. Jacobson - Basic Algebra Vol. I and Il , W.H. Freeman.

3. I.S. Luther and 1.B.S. Passi - Algebra Vol I and Il, Narosa Publishing House.

4 N.Saran and R.S. Gupta - Analytical Geometry of Three Dimension. Pothishala Pvt.Ltd.,

Allahabad.
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Session/ |= & 2017-18

THEORY

Class B.Sc. 1% Year

Subject Mathematics

Title of the Paper Calculus and  Differential | Paper No. Second/f}rh;

Equations
dyu ,0a vody lehdj.k
Medium  of instructions | English/Hindi Question Paper Language:
(Teaching) vaxzsth@fgUnh English/Hindi
vaxzsth@fgUnh

Maximum Marks Total: 50 | Main Exam:40 |C.C.E.:10

Unit-1 Successive differentiation, Leibnitz theorem, Maclaurin's and Taylor's series
expansions, Asymptotes.

bdkbzZ&1 MRrjksRrj vodyu] yScuht izes;] eWDykfju ,0a Vsyj Js.kh
esa foLrkjA vuarLi'khZA

Unit - 2 Curvature, tests for concavity and convexity, points of inflexion, multiple
points, tracing of curves in Cartesian and polar coordinates.

bdkbZ&2 o0drk] mRryrk ,0a voryrk dk ijh{k.k] ufr ifiroZu fcUnq]
cggfcUnq] dkrhZ; ,0a /kgzoh; funsZ'kkadksa esa o@dksa
dk vugjs[k.kA

Unit - 3 Integration of transcendental functions, Definite Integrals, Reduction
formulae Quadrature, Rectification.

bdkbZ&3 vchth; Qyksa dk vledyu] fuf'pr lekdyu] leku;u Iw=]
{ks=dyu ,0a pkidyuA

Unit- 4 Linear differential equations and equations reducible to the linear form,
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Exact differential equations, First order and higher degree equations
solvable for x.y and p, Clairaut's equation and singular solutions,
geometrical meaning of a differential equation, Orthogonal trajectories.

bdkbZ&4 JSf[kd vody lehd).k ,0a jSflkd lehdj.k esa lekusa; vody

lehd).k] ;FkkrFk vody lehdj.k] x, y VvKkS] b eas gy gksus
ksX; izFke dksfV ,0a mPp /kkrh; vody lehdj.k] Dysjks dk
lehdj.k vkSj fofp= gyA vody lehdj.k dk T;kferh; vFkZ]
ykafcd laNsfn;kWaA

Unit-5 Linear differential equations with constant coeffieients, Homogencous linear

ordinary differential equations. Linear differential equations of second
order, transformation of equations by changing the dependent variable
independent variable method of variation of parameters.

bdkbZ&5  |vpj xq.kkadksa okys jSflkd vody lehdj.k] Ik/kkj.k jSfkd

le?kkr vody lehdj.k] firh; dksfV ds jSflkd vody lehdj.k]
Lora= pj@ijra= pj ds ifjorZu }kjk lehdj.kksa dk :ikarj.k]
izkpy fopj.k fof/kA

Text Books:

1. Gorakh Prasad - Differential Calculus, Pothishala Private Ltd., Allahabad.

2. Gorakh Prasad - Integral Calculus, Pothishala Private Ltd., Allahabad.

3. D.A. Murray, Introductory Course in Differential equations, Orient Longman (Indian),
1967.

4.  el;izns'k fguUnh xzaFk vdkneh dh igLrdsaA

Reference Books:

1. G.F. Simmons - Differential equations, Tata McGraw Hill, 1972.

2. E.A. Codington - An Introduction to ordinary differential equation, Prentice Hall of
Indian, 1961.

3. H.T.H. Piaggio- Elementary Treatise on Differential Equations and their Application,
C.B.S. Publisher & Distributors, New Delhi 1985.

4, S.G. Deo- Differential Equations, Narosa Publishing House.

5. N.Piskunov - Differential and Integral Calculus, Peace Publishers, Moscow.
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Class B.Sc. 1% Year
Subject Mathematics

Title of the Paper

Vector Analysis and Geometry | Paper No. Third/r'rh;
Ifn'k fo'ys"k.k ,0a T;kfefr

Medium of instructions | English/Hindi Question Paper Language:
(Teaching) vaxzsth@fgUnh English/Hindi
vaxzsth@fgUnh

Maximum Marks

Total: 50 | Main Exam: 40 |C.C.E.: 10

Unit-1 Scalar and vector product of three vectors, product of four vectors,
Reciprocal vectors, vector differentiation. Gradient, Divergence and curl.

bdkbzZ&1 rhu Ifn'kksa dk vin'k ,oa Ifn'k xq.ku] pkj Ifn'kksa dk xg.ku]
O;gR3e Ifn'K] Ifn'k vodyu] xzsfM;aV] Mk;ojtsUI ,oa dyZA

Unit - 2 Vector Integration, Theorems of Gauss, Green, Stoke (without proof) and
problems based on them.

bdkbZ&?2 Ifn'k lekdyu] xkWI] xzhu ,0a LVksddh izes; ¥afcuk miifRrY2
,0a bu ij vk/kkfjr iz'uA

Unit - 3 General equation of second degree, tracing of conics, system of conies,
polar equation of conic.

bdkbZ&3 firh; ?kkr ds O;kid lehdj.k] 'kkadoks dk vugjs[k.k] 'kkado
fudk;] 'kkado dk /kqozh; lehdj.kA

Unit- 4 Equation of cone with given base, generators of cone, condition for three
mutually perpendicular generators. Right circular cone, Equation of cylinder
and its properties.

bdkbZ&4 fn, X, vk/KKj ij 'kadq dk lehdj.k] 'kadq ds tud] rhu ijLij yEcor
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tudks gsrq izfrca/k] yEco Rrh; 'kadq] csyu dk lehdj.k vkS;j

blds izxq.kA
Unit- 5 Central conicoids, Paraboloids, plane sections of conicoids, Generating
lines.
bdkbZ&5 dsUnzh; ‘'kkadot] ijoy;t] 'kkadot ds lery izPNsn] tud
js[kk,saA
Text Books:
1. N. Saran and S.N. Nigam - Introduction to Vector Analysis Pothishala Pvt.Ltd.,
Allahabad.
2. Gorakh Prasad and H.C. Gupta- Text Book on Coordinate Geometry, Pothishala Private
Ltd., Allahabad.
3. N.Saran and R.S. Gupta - Analytical Geometry of Three Dimension. Pothishala Pvt.Ltd.,
Allahabad (unit IV).
4. el;izns'k fgUnh xzaFk vdkneh dh igLrdsaA
Reference Books:
1. R.J.T. Bell - Elementary Treatise on Coordinate Geometry of Three Dimensions,
Macmillan India Ltd., 1994 (Unit-V).
2. Murray R. Spiegel - Theory and Problems of Advance Calculus Sehaum Publishing
Company, New Yark.
3. Murray R. Spiegel - Vector Analysis, Sehaum Publishing Company, New Yark.
4, Shanti Narayan - A Text Book of Vector Calculus, S.Chand & Co., New Delhi.
5. Shanti Narayan - A Text Book of Vector Algebra, S.Chand & Co., New Delhi.
6. S.L. Loney - The Elements of Coordinate Geometry, Macmillan and Company, London.
7. P.K. Jain and Khalil Ahmad - A Text Book of Analytical Geometry of Two Dimensions,
Macmillan Indian Ltd., 1994.
8. P.K. Jain and Khalil Ahmad - A Text Book of Analytical Geometry of Three

Dimensions, Willey Eastern Ltd., 1999.
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