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About the Department:

Ihe Department of Mathematics & Statistics was established with the very inception of the University in
the year of 1946. The founder of the university and the founder vice-chancellor Dr Hansmgh Gour had

himsell appointed Mr. R B. Rabugunday as the first Head of the Department. Mr. Rabugunday was a
scholar of Madras University and a Wrangler of Cambndge tradition

Curriculum Framework based on National Education Policy-2020

NEP-2020 has conceptualized the idea to develop well rounded competent individuals for making the
nation a self-reliant and global leader In the same spint. we at Department of Mathemancs and
Statistics have developed a curriculum framework to encompass the goals of NEP 2020 To this end. we
have incorporated choice of subject/disciplines of study, creating academic pathways having constructive
combinations of disciphines for study with multple entry and exit points aswell as focus on expericntial
learning for students by introducing multidisciplinary and skill enhancement courses and aciual
Hand's on traiming in the recent and trending aspects of

1. Mathematical Science

Post Graduate Curriculum Framework

1. Name of the Programme: (1) Post Graduate Diploma in Mathematics (After exit of one year)

(2) Master of Science in Mathematics (After exit of two years)
2. About the Programme:

Mathematics is backbone of all discipline Aim of this proeramme is to train voune minds 1o

handle the critical problems that occur in Mathematical Sciences as well as in real hife
3. Objectives of the Programme

s Fo develop students” skills in mathematical sarence through varous tools and techniques

e Topiovide ngorous instruction in fundamental mathematical concepts and skills presented in the context of real
world applications

e Tointroduce students to the enormous diversity and complexity of real Life problems in Mathematics

°

To provide the opportunity to gain familianty with the apphcations of mathemanes
4. Proeramme Learning OQOutcomes :

The programme learning outcomes are attaimed by leamers through the essential learmings acquired
on completion of sclected courses of study within a programme The outcomes and attnbutes
described in qualification descnptors are attamed by students through leaming acquired on

complction of a programme of study

a) After completion of this program ol study the students will have an enhanced knowledge and

understanding of mathematics,

b) The Mathematical skills Teamed through ths conrse will provide analytcal understanding for approaching

problems that the students encounter mcal hle situations

¢) Students who will pass out this conrse be better able to deaw infercnces that rest on mathematical
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f I. Structure of the Programme for: (1) P. G. Diploma in Mathematics (After exit of one year)
!/l! ) _!_‘ﬁ‘ﬂh'l.rl\-r |r o ) S TR
f | Nuuweobeumei 77[(bume(bde _ ;CqumeThh , ‘?zhwdﬂ;?(;unolkdzmw
Discipline Specific Major-1 MTS-DSM-121 | Abstract Algebra 4 | Dr MK Yaday
Discipline Specific Major-2 | MTS-DSM-122 | Real Analysis-Ii 4 | Dr RKPandey |
: : i == M e | — ]
Discipline Specific Major-3 | MTS-DSM-123 ‘ Topolm,v - RN j_”l[)r K Shrivastava |
_l\iy!n—styphnc Major MIS-MDM-121 Upcr'muns Research-| A i Dr U K khediekar !
® Skill Enhancement Course MTS-SEC-121 Inlcf_vral Transform 4 | Dr Bhupendra
E | Semester 11 { | T T “j
~ | Nature of Course Course Code (ours(? l-ng - 1—_;(:({‘—[:‘;-;—("”“ l)cuanr }
Discipline Specific Major-1 MTS-DSM-221 C'omple\ Analysis 4 DS }\um; ]
Discipline S‘Ecc:i'm Major-2 MTS-DSM- 222 Measure Thcory 4 i Dr RK P.mdgy
Discipline Specific Major-3 MTS-DSM- 223 ' Partial Differential Fqualsons 4 | Dr. M K Yaday
| Multi-Discipline Major MTS-MDM-221 1 Integral Equations 4 | Dr R K Pandey |
I Skill Enhancement Course MTS-SEC-221 l Project J 4 | j
=S 7
Structure of the Programme for: (2) Master of Science in Mathematics (After exit of two vears) '
I Semester 111
Nature of Course Course Code & Course Title ‘(}mﬁml Course Designer
Diseipline Specific Major-1 | MTS-DSM-321 | Functional Analysis | 4 | Dr SKumar
Discipline Specific Major-2 | MTS-DSM-322 | Imtial Value & Boundary Value 4 | Dr. MK Yadav
| Problems
Discipline Sogmﬁc Major-3 - MTS-DSM-323 Advanced | Abstract Alcebra 4 | Dr K Shnvastava
Multi-Discipline Major MTS-MDM- 3’71 ] Numencal Analysis 4 Dr. R K Pandey .
Skill Enhancement Course MTS-SEC-321 | Project , 4 '
=N = 1
o [Semeterv T DA [ e s 3
3 Nature of Course Course Code | Course Tllle Credils Course Des:uuer
Discipline Specific Major-1 MTS-DSM-421 | Operator Theory 4 Dr. S Kumar ;
Discipline Specific Major-2 | MTS-DSM-422 | Gravitation & Cosmology 4 | Dr. MK Yadav '
Discipline Specific Major-3 MTS-DSM-423 | Advanced Discrete Mathematics 4 Dr. K.Shrivastava 1
Multi-Discipline Major MTS-MDM-421 i Operation Research-11 4 Dr UK Khedlekar |
MTS-SEC-421 | PC Package and Software 4 I'Prof D Shukla |
Skill Enhancement Course MTS-SEC-422 F Stochastic Process 4 Prof R K Gangele —i
MTS-SEC-423 | Number Theory 4 Dr. R K Pandey |
1. Exit: (1) Post Graduate Diploma in Mathematics (After exit of one year)
(2) Master of Science in Mathematics (Afler exit of two vears)
2. Teaching Learning Approach:
ffly this programme will transact the under given pedagogic approach- /&5\&:‘ -
Lecture/ Seminar tormat . 12\
\ [,-’/\

Readings/written assignments and Field Projects J )

\7\\ > Demonstration i “

, : ! ; e R v)
Group discussions/tutorial Commumity visit v

Assessment

i +  Project work Depart -~
9‘7\»\1\’” +  Field Visit/Survey/Dissertation Ryt R Ay
X 3. ' -

The learner in the programme will be assessed throughout the duration of the programme in a formative
and summative evaluations i.e. Mid (I&I1) and End Semester examinations. To be eligible to appear in

End semester examination a student must appear in Mid semester examinations along with 73 per cent
attendance in classroom processes
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DOCTOR HARISINGH GOUR VISHWAVIDY AL AVA SAGAR
(A Centvul Uniiversity)
Department of Mathematios and Siatistics
Syllabus as per NEP-2020
MLSe. - Semester D {(Mathematics)

!' wel & - 1 7 B __( l_n'\hi: —— |
I Level & Course Code | Title of Course 1 | Muiibs Conrne ezl gpim
Semesiey A ] ¥ | [} {
L8 e ] 1 IA (Mid) 40 | |
- MTS-DSM- Abstes \lgebis 3 | 0 | 1 i f varliey
Sem | ITS-DSM-121 bsteact Algebia ’ 4 KA (End Sem). 60 | i Mavita Shirivasieys |

Lectures s GO

Learning Objectives:

I To inculeate the basic teatures of Advanced Abstract aluebia

2 To teach class equation, P-group and Sylow's theorem

3 To teach solvable and mlpotent groups

4 To introduce Galois Theory
Course Learning Outcomes:

COL After completion of this course the students will be able to understand the composition swrnes

COZ Understand Jordan- Holder theorem: solvable gioups nilpotent groups

CO3 understand field extension and Galois Theory and solvabiulity of polynomial equation using the

Galois theory

Unit Wise Learning Outcomes:

UO1 To learn about Class equation, p-group, Sylow’s theorem

UO2 To learn about normal senes, solvable group and nilpotent group

UO3 To learn about nngs

UO4. To learn about polynomial nings and its

UOS To learn about Galois theory and example

Unit-1 Inner Automorphism, Charactenistic Subgroup, Conjugate element, Conjugate class of H in (5, Class
equatton, p-groups, Svlow p-subgroups, Sylow theorems )

Unit-1I Normal senies subnormal series of gronp. composition series. Jordan- Holder theorem_ salvable grovns

~ mlpotent groups . 7

Unit- 1T Rings, Subrings, Sum of two subnings, Product of Rings, Ideals, Sum and product of two Ideals Prme
and maximal 1deals, Quotient nngs, Homomorphisms and imbedding of rnings, Unique factonzzton
domain (UFD). Pnincipal ideal domain (P1D), Euclidean domain, Polvnomial nngs

Unit-1V Irreducible polynomial, Gauss lemma, Emstein criterion, Adjunction of roots. Algebrasc exiensions
Algehraically closed fields Sphtting fields, Uniqueness of sphitting fields, Normal evtencinne Mylnpls

7 _roots. Finite fields, Separable & inseparable extensions - . 7
Unit-V Fields, Subfields, Automorphism groups and fixed fields, Dedekind lemma, Fundamental theorem of
Galois theory and example

Essential Readings:
1 N Jacobson, Basic Algebra, Vol 1,11 & 1l Hindustan Publishing Company

2 S Lang, Algebra, Addiston-Wisley
3 IS Luther & IBS Passi, Algebra Vol 1, I & IlI Narosha Pub House, New Delhy LT
4 M Artin, Algebra, Prentice- Hall of India, 1991 TR ’f‘,,.-a.! e
e Chairman
Snogested Readings Td e

I P B Bhattacharya, S K Jan and S R Nagpaul, Basic Abstract Algebra, Cambndge University press
2 I'N Herstem, Topic in Algebra, Wiley Lastern, New Delhn

Essential e-Recourse

I https Zwww cs columbia edu/- nadimpally/data’ AAL-Notes pdf

2 htips Zarchive nptel ac incourses/HHH/TOS/TTTTOSTT2

i https //nptel ac in‘courses/ I TTT06] T

I https www youtube com/watch?v=1obh TKRA- 190

5 https /‘www youlube com/walch?v-MVo 1 Xd Ve A f l'
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
M.Sc. - Semester I (Mathematics)

ematles) 00000 0
Level & ; A : | Creduts 1 Marks
Semester Course Code —T—Ivnic Of( QuIse o } Ji ‘; ‘.le ( j - i 7(‘|':!?1:’ De<ioner
18 [ 1 1 1A (Mid)-40 -
MTS-DSM- al Analysis- R (0|4 | . : .R.
ey | MTSDSM22 | RestAnatiett |3 |1 0}4 | py(Fag Sy g | DR Pande

Lectures Hrs.:60
Learning Objectives

To explain fundamentals of Riemann-Stieltjes integration and its uses

To introduce the Rearrangement of series, Riemann’s rearrangement theorem

To explain sequence and series sequence of functions. uniform convergence

To explain the derivation Inverse function and its applications

To explain the concept of extremum in several variable and its applications

Course Learning Qutcomes: This course will enable the students to:

COI: L.eam R-S integrabilitv and its relation with uniform convergence

C0O2: Understand rearrangement and Riemann rearrangement theorem.

CO3: To learn partial derivative, directional derivative and derivative of functions from R to R™

Unit wise Learning Outcomes: After completion of this course students will be able to:

UO1: Evaluate the integral of a function with respect to an increasing function using the concept of
R-S integration. Also students will able to test the convergence of improper integrals

UO2Z: Interpret meaning of rearrangement of infinite series and its examples

UO3: Understand the concepts of uniform and point wise convergence and ifs consequences in
preservation of limit, continuity, tegration etc.

UO4: Understand the differentiability of functions of several variables and related theorems ¢ ¢
inverse function theorem, implicit function theorem.

UOS: Understand the proof of inverse function theorem and Lagrange multiplier method for
extremum prblems.

Unit-1 Definition and existence of Riemann-Stieltjes integral, Conditions for R-S integrability. Properties
of the R-Sintegral, R-S integrability of functions of a function. Improper integrals and test for
convergernce. - ]

Unit-T1: Rearrangements of terms of a series, Riemann’s theorem, Dirichlet’s theorem. Sequences and

series of functions, point wise and uniform convergence. Cauchy cnterion for umform
convergence, Weierstrass M-test, Abel’s and Dirichlet’s tests for uniform convergence.

Unit-1I1: Uniform convergence and continuity, uniform convergence and R-S mtegration; uniform V

convergence and differentiation, Power series, imigqueness thearem for power senes

Unit-1V: Functions of several vaniablcs, derivatives in an open subset of R™. denvative as hinear

transformations, directional derivative, chain rule; Partial denivatives, interchange of the order

of differentiation, derivatives of higher orders.

Unit-V: Taylor’s theorem, inverse function theorem, implicit function theorem, Jacobians, extremum
problems with constraints, Lagrange’s multiplier method.

M ——xe—
~ k'?u" \:\‘:\}‘.
Essential Readings: a7 Chairman
1. T.M. Apostal: Mathematical analysis, Narosa, 1985, ard At @ A N W)

2. HL. Rovden: Real Analvsis. Macmillan (Indian Edition) Board - *0S)
Suggested Readings: L T
1. Walter Rudin: Principles of Mathematical Analysis, McGraw Hill
2. Terence Tao, Analysis I, Hindustan Book Agency (third edition), 2014
3. Terence Tao, Analysis i1, Springer and Hindustan Book Agency (thind edition), 2013
E- Resource :

{'\% 1. htips “nptel ac in/courses/| 11106053

NS \
o \? 2. https //nptel ac in/courses/I 11105098 h ¢
A 3. https /oew mit edw/courses 18-100a-real-analy sis-fall- ’9\ \\
Yerations. ‘ ‘ 3
I § ’ \

202004 ~ text=Course”620Descniption, the” o 2interchange™a 200, J0himu ™2 00pera
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
£ Department of Mathematics and Stalistics
Syllabus as per NEP-2020

- M.Sc¢. - Semester I (Mathematics)

Level & Ct.;urf;c Code Title of Course Credits Marks Course Designer I
_S-gmiogt(_er’i ) L|T|{P|C
L8 IA(Mid)-40

MTS-DSM-123 Topolo 3/1/0| 4 . K. Shri -
Sem| B __p 5 gy | EA(End Exam)-60 Dr. K. Shrivastava

Lectures Hrs: 60
Learning Objectives: This course will enable the students to-

L. To mtroduce pomnt set topology or general topology
2. To explain the topological properties of topological spaces,
3. To study product spaces and quotient spaces
4 To teach Urysohn lemma & Tretze Extension Theorem
5 To explam the charactenstics of topological space
Course Learning Quicomes;
COTL: After completion of this course, students will know the delimitions ol standard terms i topology
CO2: The students will be able (o know how to read and write the proofs m topology They will know a
vanety of examples and counterexamples in topology and prepare the students to advance courses in
topology, geomelry, analysis
CO3: State and prove standard results regarding compact and/or connected topological spaces, and decide
whether a simple unseen statement about them is true, providing a proof or counterexample as
appropriate.
Unit wise Learning Outcomes: Afler the completion of the course the students will be able to.
UO 1: Analyze properties ol topological spaces and construct various topologies on a general sel.

UO 2: Understand the concept of product spaces. Apply the topological concepts and constructions to some
chosen real world problems

U0 3: Understand the concept of quotient spaces
UQO 4: Correlate the concept of continuity to compact and connecled spaces
UQ 5: Categorize the separation axioms and produce examples for different topological spaces.
Unit-1: Topology on a set and open sefs, Examples of topological spaces; Coarse and fine topologies, Basis and
sub basis for a topology, Subspace topology, Closed sets and limit pomts, Continuous maps between

topological spaces, Properties of continuous maps, Open and closed maps, Homeomorphisms,
Topological embeddig; Pasting Lemma

Unit-11: The product topology on X*Y; The product and box topologies for arbitrary products; l’rOJccl;on maps,
Propeities of the product Iupol«)x_,y Metric on spaces, Unifoiin mietiic dand topology, Mctiizability of
the product topology, Sequence Lemma, Sequential definition of continuity, Uniform limit Theorem.

Unit-IT1: Quotient maps, Open and closed maps, Saturaled open sets, Quotient spaces with examples, Properties

of quotient spaces. Connected and path connected spaces with examples, Connected and path
components; Totally disconnected spaces; Locally connected spaces, Properties of connected and path
connected spaces.

Unit-iV: Open covers for spaces, Compacl spaces, Tube lemma and compaciness Tor fimie products. Timie

intersection property and the Tychonoff’s theorem; Heine-Borel Theorem; Extreme value theorem;

Lebesque number lemma, Uniform continuily theorem, Limit point compaciness, Sequential
__compactness, Local compactness; One-point compactification

Unit-V: First and second countable spaces with examples, Properties of first and second countable spaces, Dense

subsets and separability, Lindelof spaces. T1 and HausdorfT spaces with examples, Regular and Normal

spaces with examples; Properties of HausdoriT, regular and normal spaces, Urysohn's Lemma,

Completely regular spaces and their properties; Urysohn metrization theorem. Tietze's extension

| theorem.

Essential Readings:

g\
1. J.R. Munkres, Topology-A first course, Prentice-Hall of India, New Delhi. /_Db\/,q\n\z"
Suggested Readings: 3""}1 / Chairman
2. G.F. Simmons, Introduction to Topology and Modern Analysis, McGraw Hill. = :‘ I T’,wh" (1. ap R,
3. K.D. Joshi, Introduction to general Topology, Wiley Eastern. : + (R0S)

2 Link-An introduction to Point-Set-Topology Part-1 - Course (nptel ac m)

& Vv D @’
\

Passed by Board of Studies Dated. s/ /415

4. 1.L. Kelley, General Topology, Van Nostrand.
/Si? .\\l Issential e-Resources
I Link-NPTEL :: Mathematics - Topology

\W' 3
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Centeal University)
Department of Mathemation and Statistics
Syllabus ps per NEP-2020
MLSe, - Semester T (Mathematics)

Level & il . . \ i (reding Marks 1 !
Semeifer Course Code | Title of Conrse TTIplc | Course Designer |
B [ | IA (Mid)-40 | 1

h “_ M- 2. | o’ { seareh- ‘ { ) ‘ . 3 \

Seni-1 MTS-MDM-121 | Operations Researvch-1 1|04 EA(End Sem)- 60 } - U, K. Khedlekar |

Lectures Hrs.:60
Learning Objectives:
To study the objectives and scope of Operations Rescarch To learn techniques of Operations Research in
business, marketing, asstgnment ete. To know the propertics of convex set, modeling in business and project
planning

Course Learning Qutcomes:
CO © This s mter disphinary course apphicable mn varous businesses
CO 2 The study of this paper supports msurance, marketing and business strategics.
CO 3. Students capable to design and manage any project

Unit Wise Learning Outcomes:

UO 1 To study the Scope of Operations research and its necessity in real life
UO 2. To study the method of problem solving using Simplex Mcthod

UO 3 To study the control and management of inventory system.

UO 4 To solving the transportation and assignment problem.

UO 5 To study of project, evaluation and review of techniques.

Unit-I: Operations Research and its scope. Necessity of Operations Research in Industry. Linear Programming
Problem. Graphical Method, Simplex method.

Unii-11:- Convex sets, theory of the Simplex method, revised simplex method. Two-Phase simplex method j
Big-M method. duality and dual simplex method and sensitivity analysis

Unit-111: Inventory models, Economic order quantity models with constant rate of demand. Production lot size
model with shortage Buffer stock.

Unit- IV: Transportation problem-initial basic feasible solution Initial Basic Feasible Solution by North-West |
Corner Method, Matnx minima method and Vogel's approximation method Opnmal solution, 1
degeneracy 1n transportation problems Assignment Problems: Hunganan Method for solution Crew |
based problems, Traveling-Salesman (Routing) problems. :

Unit- V: Network analysis Shortest path problems, minimum spanning tree problems Crnitical path method,
Project evaluation and review technique

Essential Readings
1 HA. Taha, Operations Research-An Introduction, Macmillan - Publishing INC , New- York

2 F.S Hillier& G J. Lieberman, Introduction to Operations Research, (sixth-edition). MeGraw ”Y*‘L“fﬁif\: N

Hill International Edition e 12\
Suggested Readings :ﬂ\ T/ 1 L) n .
1 JC Pant, Operations Research and optimization, Jain publisher ( 7th edition) ) IR A RURC LIS
2 S.D Sharma Operations Research, Kedar Nath Ram Sons & co. Publisher Meerut 5"{-3-’5‘ : )\‘\

(thirteenth-edition) 2001
3 Kanti Swarup, P K. Gupta & Man Mohan, Operations Rescarch , Sultan Chand & sons, New Delhn

Essential E-Resources

https //www youtube com/watch”?v=BDBhpxRzImI& st PLWoXNELERKK ImOy FLAOJE -FXnaZ 1IN

\ www s toronto edu/- stacho/public/IEORA004-notes ] pdl
‘ 9j/3\\"\
% L {
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DOCTOR HARISINGH GOURVISHWANVIDY ALAVA, SAGAR
(N Centenl University)
Depactment of Mathematios nud Statisties
Syllnbuos oy pec N 2000
Mohe - Samesteor PV athicanatios)

¥ ; Lovel & 2 q . ll[l‘\‘ﬂ I ‘|l'l||1'l ‘
Semester J Pt Lotrse L e ¢ Marks Conre Designer
8 1 MTSSEC- IA (Mid)-40
| iy y : s
| sem! 121 ntegral ll.mdunn. LRI O B VB EA (End Sem)- 60 Dr. Bhupendra

Lectures Hrs, 60

Learning Objectiv es:

The amn s o develop the knowledgpe of ditferent anstonms and s applications among students
Course Learning Qutcomes: Atler completon of s conrse, student will be able (o

COHave understanding reganding ditTerent kind of mtegral transtormes

CO2Nolve mimal value problen and boundary value problem using Laplace Transform

COXDemve Tonner senes representaiion of Penodie funciions
Uit Wise Learning Outeomes:

VO o leam about Fonrer series

VO Tolearm about Fonrer transform and s properties and will be able 1o solve the examples

based on

VO3 To leam about Laplace Transformation and 1ts real life apphcation

VO To lean about Tovese Laplace Transloom

VOS: To disenss the Solution of ordinary differential equation by Laplace transform

Unit - It Fourier Series
- Penadie function, Founer senies formula for periodie functions, Fourier sertes for odd and even  functions,
- Founer senes for Discontinuous function, Hall tange Pouner senes, Hall tange cosine series, Hall range sine
| senies
- Unit - 11: Fourier transforms

| Defimtion, Properties evaluatton of Founer and inverse Fourter transforms of functions, Convolution theorem for

Founer tanstorm. Swe and Cosme Founer transforms, Solving differential equations and integral equations using
| Founer Transform
| Unit - 111: Laplace Transform

- Detinition of Laplace Transform and examples, Properties of Laplace Transform, Differentiation and Integration
L properies ol .11\i.h‘c Transfomm

- Unit- Ve loverse Laplace Transform - —

- lovense Laplace Transforms and its examples, Convolution theorem and related examples

‘.-l—‘n-il SV \ﬁph&ltmns of L. .lpl.u ¢ Transform

" Soluhion of urdm an dlﬂeumml aquanon with constant and \.uml\lc methuun[s by l.]me transforms.

Essential Rmdings:
| _ Debnath, Integral transforms and their Apphications, CRC Press, New York London- Tokyo, 1995
2. Fn\m Krevszig, Advanced Engineening Mathematies (8th Edition), Willey Publication, 2010
3 Wiley & Barrett Advanced Enemeenng Mathematies, Mc Graw Hill publication <X
Suggested Readings : ) ’ ‘ /EB\\“\/‘;\F\?D
g/ Chairman

. Schaum’s outhines. Laplace Transtorms, Murray R Spiegel A affp Wt (@ R W)
2. H K Dass, Advanced Engineening Mathematies, S Chand Publhication AATA LN
3. Ravish R Singh and Mukul Bhatt. Advanced Enaineening Mathematics (4th Edition), McGraw il

publication, 2018

E-resources:

I. hitps “archive nptel ac m/courses' 111102 111102129

g\\"\ /4. 3 https “waww yvoutube comwatch™v=sbDuy Be8Sm8M /L
m \ 3 !‘”;\‘ www y outube com watch™y \_.""\Ill\““l v £
g .

~ \ 4 https  www voutube com wateh™y Ul\/\h]\ljl\_l_l) u \\ "/ \’]7 /

Vo)
,1/.‘1/(} % 5 o\
! N
A , y
\\/
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP 2020
M.Se. - Semester I (Mathematics)

j Level & | Course Code Tile of Course | Credits T ~ Marks ' Course
|_Semester | ! 1 l Designer
{ | [ T
T LT el IA (Mid)-40 |
il = MTS - DSM - ) alysi | s | Dr.S. :
' Sem 11 TS - DSM - 221 Complex Analysis i d_() 7 EA (End Sem) - 60 | Dr. S. Kumar
| )

Lecture Hre, 60

Learning Objectives:

a Importance of analytic functions in the complex integration

b Apphications of identity theorem in Maximum modulus principle

c Classification of singulanities and learn to use Argument principle

d Fvaluation of real integrals using complex line itegration

e Develop the 1dea of multi-valued functions and analytic continuation

Course Learning Qufcomes:
CO 1" Leam the fundamental concepts of complex integration and application of Liouville’s theorem
CO 2. Leamn Contour integration to evaluate real integrals using residue calculus
CO 3 lLeam integranion along a branch cut for multi-valued functions

Unit-wise Learning Oufcomes:
UO 1. Learn about the concept of contour integration
UQ 2 Learn about the importance of Liouville’s theorem and its application
UO 3. Learn about the representation of analytic function i the form of infinite senes
UJO 4 1earn about the Mabus transformations and conformal mappines
UO S Learn about the importance of Schwarz reflection principle and Wererstrass-Casorati’s theorem

Unit-I: Analytic functions, Cauchy-Riemann equations, Contour integral, Cauchy’s integral theorem, Cauchy’s |
integral formula, higher order derivatives, Morera’s theorem, Cauchy’s inequahty. ‘

Unit-II: Liouville’s theorem, Fundamental theorem of algebra, Identity theorem, Maximum modulus principle, |

Schwarz lemma_ Open mapping thearem
| Unit-I11: Power series, Taylor series, Laurent series, Singulanties and their classification, Zeros of analytic |

' functions, Meromorphic functions, Argument principle, Rouche’s theorem - '

Unit-1V: Residue of function at singular points, Cauchy’s residue theorem, Jordan® s lemma, Evaluation of proper I
and improper integrals, Linear transformations, Mobius transformations and its geometric properties,
Definitions and examples of Conformal mappings. ;

! Unit-V: Branch point, Branch cut, Branches of 2 multi-valued function, Integ;
| continuation. Schwarz reflection principle, Weierstrass-Casorati’s lheorem. |

Essential Readings:
1 JE Brown, RV Churchill, Complex Vanables and Applications, McGraw-Hill.

2 LV Ah!fors Complex Analysis, McGraw-Hill. &
1 ] B Cecnway. Functions of One Complex Variable, Narosa Publishing House. /_‘3, "/L\‘L‘\z-,
Suggested Readings’ ‘_5'33"7301 / CIL.JnndD

1 S Ponnusamy, Foundation of complex analysis, Narosa publication. 15 ”"’7 e (. R )

2 FE € Tichmarsh, The Theory of Functions, Oxford University Press Board of € 1< (BOS)

3 HA Priestley. Introduction to Complex Analysis. Oxford University Press
Essential e-Resources:
1 Link-https //nptel ac in‘courses/I 11106084/

2 Link-https /ndl ntkgp.ac in/document/LOZmpWxGIHIRaLDQpQJHWBn1kZ Y 7BhnE4Y SNoObeLADhA
20Y1IQMBaleRBoOZAqak FHKiBAc LAZmy7PQsdA

\7/\7"7& x% C . /

oK Prm,[J ¥
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DOCTOR HARISINGH GOUR VISHWAVIDYALAY A
(A Central University)
Department of Mathematies and Statistics
Svllabus as per NEP 2020

M.Sc. - Semester 11 (Mathematics)

+SAGAR

\I:‘\ \ .\\ Course Code | T nl?ﬂl Course | Credits [ Marks | Course [)cugnerj
18 MTS - DSM - 222 ;l * ) B 7_ 7 l_ T P|C lA(Mid)-‘lO—T . —-AE
Sem 11 \ SM-222 Measure Theory : BAIE EA (End Sem)- 60 | Dr. R.K. Pandey
- Lecture Hrs. 60
Learning Objectives

Tomneuicate the basie features of [ebesgue measures

e Toacquainted with Lebesgue Integration
e Tomtroduce thel?” —-space and some inequalities.
L]

o teach Completeness of LP --space and convergence in measure.
Course Learning Outcomes: After completion of this course, the students will be able to

e CO 1 Gragp the theory of outer measures, sigma-algebras, and measure spaces, and understand the basic
problems measure ansg n analysis

e CO2 Interpret the results in Measure Theory with a critical mind rigorously, whether a given statement 1n
Measure Theon 1s correct or not

s (CO3

‘Relate the theoretical structure of Measure Theory as a prerequisite for the future study subjects such
as Harmonie Analysis, and Operator Theory

Unit wise Learning Outcomes: Afler completion of this course successfully, the students will be able to
vUol

understand the basic concept of measure, the theory of outer measures, sigma-algebras, and understand
the basic problems of measure anising in analysis They conceive the notion of non-measurable sets.
Interpret the properties of Lebesgue measurable functions, Lebesgue integration Theory, Monotone
convergence theorem. and solve basic problems about them.

Interpret monotone functions on measure spaces. Lebesgue differentiation theorem
boundad vanauon, and solve basie problems about them

Interpret the results about convex functions, LP spaces and important inequalities in Measure Theory,
and solve basie problems about them.

concenve the Completeness of Lp-space and convergence in measure and almost uniform convergence,
and solve basie problems about them

uo2
Loz Functions of

Uo4

U0s

Unit-T: Lebesgue outer measure.o — algebra, measurable sets, regularity, Borel and Lebesgue measurability.
Continuity of measures, non-measurable sets, and measurable functions

Unit - 11: Leb esgue mtegration of measurable non-negative functions, the general Lebesgue integral, Fatou’s
Lemma. Monotone convergence Theorem, distinction between Retmann and Lebesgue integrals.
Unit -111: Conunuity of monotone functions The Vitah Covering Lemma, The four denvatives, Lebesgue

differentiation theorem.  Functions of bounded vanation, Jordan’s Theorem. ) |
Unit- 1V: Differentiation and integration Convex functions, Jensen’s imequality. The lp-ﬁpate lnequahtles |

of Young, Holder, :md Minkowski. -

l nit-V: (ompl;knus ofL? -space, conv en_ence in measure, uniform converoence and almost uniform
_convergence Egoril"s Theorem.

2>
Essential Readings: g | anﬁ\
[ W st . 3. tm)
1. HL Rovden. Real Analysis, Macmillan, Indian Edition New Delhi. n ' ‘

2 Inder K Rana. An ntroduction to measure and integration, Macmillan, Narosa Publ:shmn House, Indm

Snagested Readings and Link :

1 Walter Rudin, Principles of Mathematical Analysis, McGraw-Hill, New Delhi International student edition

-~

2 G de Barra Measure Theory and Integration, Wiley Easten (Indian Edition).

Fssential e-Resounrces
1. hitps ‘nptel ac in'courses’ | 11106161 %
2. https:inptel.ac.in/courses/1 11108135 U ,V’\,)
3. hitps /nptel ac in‘courses’ 111101100 i
03/ \'V

4. htps:oew.mit.edu/conrses/18-125-measure-and-integration-fall-20

U5
Al

(é-%'-‘";
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"~esed by Boardof Studies Dated. s 174 ssed by School BoardDa\tej /.zl.-‘:.l -’
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematics and Statistics

Syllabus as per NEP 2020
M.Sc. - Semester 11 (Mathematics)

Level & | ‘ i = == — -
Semesier Course Code Tutle of Course Credits Marks Course Designer
l [
1.8 \ Partial Differential | L | T | P | C 1A (Mid)-40 |
MTS -DSM - 223 o id) ' Dr. MUK.Yad:
Sem Il ; Equations 311101 a EA (End Sem) - 60 | Dr. M.K.Yadav

Lecture Hrs. 60

Learning QObjectives

To develop students’ skills in the theory and applications of linear and nonlinear partial differential equations
and to provide nigorous instruction to the fundamental concepts and skills

To introduce students the diversity where the partial differential equations be applied and utilised

To provide an advanced treatment of methods for solution of some standard PDEs by method of saperation
of variables.

—

[FShN S}

Course Learning Outcomes:
CO 1: Students will have an enhanced knowledge and understanding of linear and nonlinear partial differential

equations.
CO 2: The PDE solving skills will provide an insight to students for the applications of PDEs in various
fields.

CO 3: Students will be able to apply method of separation of variables in their future research work.

Unit wise Learning Quicomes
UO 1: Students be able to understand that how a partial differential equation originates and will also be able
find their solutions by well-established methods.
UO 2: Students will be able to understand Cauchy’s method of characteristics, and 1ts applications in various
cases.
UO 3: Students will be able to classify 11 order partial differential equations in parabolic, hyperbolic, and
elliptical PDEs
UO 4: The Reduction to canonical form of a system of linear partial differential equations will be studied in
detail
UO 5: Students will be acquainted with the knowledge of solving non homogeneous PDEs by the method of
e1gen function expansion, together with the method of separation of vanables
Unit-I: Partial differential equations. Origins of the first order PDEs. PDEs with constant coefficient, Cauchy
problem for first order equations. Linear equations of the first order

Unit - I1: Cauchy’s method of characteristics. The method of characteristics for PDEs with more than two
independent variables. The method of characteristics for a fully nonhinear first-order PDEs.

Unit -I11: Charpit’s methods for solving first order nonlinear PDEs, The general class of second- order linear |
PDEs. Classification of second order PDEs in parabolic, hyperbolic and eiliptic PDEs.

Unit- 1V: Reduction to canonical form of a system of linear pariial differential equations. General solution of
higher order PDEs with constant coefficients

Unit-V: Solving nonhomogeneous PDEs by the method of eigenfunction expansion. Method of separation of

variables for solving Laplace, Heat and Wave equations.

Essential Readings
1.S. L Ross, DIFFERENTIAL EQUATIONS: Wiley India Pvt Ltd , 2010.
2 lan N Sneddon, ELEMENTS OF PARTIAL DIFFERENTIAL EQUATIONS, Dover Books on
Mathematics, 2006
3 Stanlev J Farlow. Partial Differential Equations for Scientists and Fngineers - 2012

@ﬁw\d - 411G Petrovsky,Lectures on Partial Differential Equations, Dover Publications, 2012

e TTET
gl /

‘,_[ .,r"

e by Board of Studies Datedzyypzy £) ,}my

7' Suggested Readings

/ Chairman 5.P W Berg and J. L. Mc Gregor , Elementary Partial Differential Equations. Holden- Day , 1966

4 7 4 M. D Raisinghania, Ordinary and Partial Differential Equations, S. CHAND & COMPANY LTD, 2013
‘e~REsources
1. htips://nptel.ac.in/courses/111101153

2. hllp§://np -c.in/courses/111108144
v :jA/ V)
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
M.Sc. - Semester 11 (Mathematics)

el & | — | | credis [ T
! evel "\, c (."" B Title of Course Marks Course Designer
| Semester | Code __‘ L l T I g ’ C |
} b R — ! |
I8 ] = . 1A (Mid) - 40 a
‘ MTS -NDM-22 coral Eque ‘ 4 Dr R K Pand
P —— I DM-221 ’ Integral Equations | 3 | l A (End Sem) - 60 r andey l

Lectures Hrs. 60
Learning Objectives:
I Toevplam the nonon ot integral equations
To mtroduce Volterra and Fredholm integral equation
To explan the vanous mcthods to solve integral cquations
To explam the notron of Green's function
S Toexplam the singular integral equations
Course Learning Outcomes:
Aller completion of this course student will be able (o
CO 1T Obtamn the solutton of ntegral equations
€O 2 Understand the concept of the resoly ent kemel approach
CO 3 Learn about Green's funchion and 1ts construction
Unit wise Learning Qutcomes:
VO Learnmg aboul the vanous tvpes of infegral equations
UO2 Learming about the methods to solve Volterra integral equations
U053 Leanming aboat the resohvent hernel and iterated kemel approach (o solve Fredholm inlegral equations
U034 T earming about the construction of Green's functions and 1ts use to solve BVP
VOS5 Learning about the singular integral equatiens and their solutions

-
-
3
1

Unit-1:
Basic concepts - Relationship betw een linear differential equations and Volterra integral equations - Resolvent Kernel
of Volterra mtegral equation. Diffarenniation of some recolvent kemels - Solution of mtegral equation by Reselvent
Kemel - muhnd of successive approximations.
' Unit-E: -

Convolution Iy pe equations - Solution of Integro-difTerential equations with the aid of the Laplace Transformation -
Volterra integral equation of the first kind, Euler integrals.

Unit-111:

Fredholm mitegral equations of the second kind. Method of Fredholm Deternunants - Iterated Kemels constructing
the Resolvent Ieernel with the aid of Iterated Kemels - Integral equations with Degenerated Kemnels. Hammerstein
tvpe equation — characteristic numbers_ﬂ_nd Eigen [unction and 1ls properties.
Unit-1V:
Green's function. construction of Green's function for ordinary differential equations, special case of Green’s
function -use of Green's function i the solution of Boundary value problem
Unit-V:
Singular integral equations, Abel’s and Cauchy type integral cquations. solution of Abel’s integral equation, weakly
sigular kernel. Cauchy principal for integrals, Cauchy tvpe integrals, Hilbert kernel and Hilbert formula.

Essential Readings:

1. Ram P Kanwal, (2014) Linear DifTerential Equation. Birkhiuser Boston, MA, 2 Edition
2. AJ Jerri, (1999) Introduction to Integral Equation with Applications™, (2nd edition) Wiley Inter science
3. R Estrada and Ram P Kanwal, (2000): Singular Integral Equations, Birkhauser
Suggested Readings:
|, C F Gerald & P O Wheatley (2008) Applied Numencal Analysis (7th editien). Pearson Education, India

F-Resanrces @

1. hittps /nptel acin/courses/LHTTO4025hitps //ocw mut eduw/courses 18-307-inteyral-equations-spring-2006

2 National Digital Library

Wg(‘ -~
/},//1 l/l) £
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Centeal University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
M.Sce - Semester T (Mathematics)

Level X [ Credits |

Course Code { Title of Course Marks Course Designer |

Semester 1! ™ [ €
19 & =" ‘ Mid) 40 , ‘
= MUS-DSN-2 Funchonal Analhv ais Lo ] 4 ) [A (Mid) Dr § Kumar |
| |

Semester LA (Ind Semy - 60

Lectures Hrs, 60
Leaming Objectives:
1

U Tomteduce Nomuad space and resulis onthe limte & finte dunensional spaces

2 Tostudy properties of Banach space and miroduce bounded lincar operator on spaces

o Todiscuss the important results related o nner product and Thilbert spaces

b Leamimg of importance of concepts related o self-adjoint. umitary and normal operators
hl

To discuss the four tundamental theorems for Normed and Banach spaces
Course Learning Qutcomes:
After completion of this course student will be able to

CO T Leam the fundamental concepts of Normed and Banach spaces
CO 2 Koow the importance of mner product and Thibert spaces in functional analysis
CO 3 Understand the application of Hahn-Banach theorem for real veclor spaces

Unit-wise Learning Qutcomes:
VOl Learming of the concepts related to normed space and compactness in finile dimensional space.
U02 Learmng of the importance of Banach space and linear operators in functional analysis
VO3 T earmine ol the propernes related 1o mner produet space and orthosonal complemens
UO4 Leamung of the representation of bounded hinear functional and operators on Hilbert space.
VO3S Learming of the applications of uniform boundedness principle in functional analvsis

i |
Unit-1: :
Normed spaces. examples of normed spaces, Quotient spaces, finite dimensional normed spaces and subspaces. Equivalent |

| norms. Schauder basis and separability, Heine-Borel theorem, Riesz’s Lemma, finite dimensional normed spaces and
compacmess

Unit-11: .
Banach spaces. examples of Banach spaces, properties of Banach spaces, Baire category theorem. bounded and continuous |
linear operators. bounded linear functional, normed spaces of operators. Dual spaces {

Unit-111:

Inner product spaces, properties of inner product space, Hilbert spaces, best approximation theorems. Orthogona! |
| complements. projection theorem. Orthonormal sets. Bessel’s inequality
- Unit-1V: .
| Total orthonormal sets. Parseval’s identity, Riesz-Fischer theorem. Riesz’s representation theorem. Hilbert-adjoint operator.

- self-adjomt, unmitan and normal operators. reflexive spaces.

| Unit-V:
\ Hahn-Banach theorem for real and complex vector spaces, Hahn-Banach theorem for normed spaces. Uniform boundedness

theoren, open mapping and closed graph theorems.

Essential Readings: o ‘ _
| F Krevszig, (1978). Introductory Functional Analysis with Applications, John Wiley & Sons, New York
2 Al Thamban Nair. (1963): Functional Analysis A First Course, PHI Learning Private Limited, India

Q\\\
Q - \.3 &

Sugeested Readings

WU ;
I D Somasundaram, (2006): A First Course in Functional Analysis, Narosa Pubhishing House, ladid. 3jny o ;;,E_%i;nl‘n
2 G F Simmons. (1963). Introduction 1o Topology and Modern Analysis. McGraw-Hill, New York, €. ¥ TY)

S Ponnusamy. (2002) Fonndations of Finctional Analvsis Narosa Publishine House India 1'"“1 NMudies (ROvey
E-Resources: ' '
1 https onhnecourses nptel ac in/noc2!_ma25/previen
2 htips //video search vahoo convsearch/video? fr=mcaleedeer=UTF-
S&p=functional+analy sistvideo &ty pe=C2 1 TUSOG60D201512021d =0&vid = 1 Se3al o485 2626280100 Lo dol Nevbhd L
action=chck

3 htips /video search yahoo convsearch/video?fr-meafee&er - UTF-
S&p- Tuncuonal fanalysis ' video &y pe-C2HTUSOO0D20TS 1202600 T& VI - 13a72eeb 1bode s 1aTd T lac Thassads
action=chick

4 National Digital Librany e

¥ /S / ’//’
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematies and Statistics
Sylabus as per NEP-2020
MLSc. - Semester H (Mathematics)

[ Lavad & v] Credity
‘ Course Code Tite of Course Marks Course Designer
! Semester L T P C
' Ly & o Imitial Vale and Boundan IA (Mid) - 40 »

. MTS-DSM-322 3 ads
i Semester 11 : Vilue Problems | 0 L (End Sem) - 60 Dr MK Yadav

Lectures Hrs. 60
Learning Objectives:

S Tolearn how 1o frame and solve Il value problems

0 Tosolve problems related to existence and uniqueness

7. Toevplore SLBYD

To solve problems related to BVP in rectangular coordinates

To understand Boundary-Value Problems in other coordinate systems
Course Learning Outecomes:

s

QO

After completion of this course students will be able to.
CO1. Undarstand basic coneepts of Boundary value problem
CO2 Understand development about existence and uniqueness,
CO3 Leam the two-point Boundary value problem
Unit Wise Learning Qutcomes:
UOT Leaming about speaiiicanon of hnear and non linear models
UQ2 Learming about IVP for ODE
U033 Leaming about orthogonal series expansion
UQ4. Learming about higher dimension problems
UO03: Leaming about sphencal coordinates

{Unit-1:

: Initial-value and Boundany -value problems, Homogeneous equations. Non-homogeneous equations. Green's [unclions.

| Imural-value problems and Boundany -value problems Linear models: Initial-value problems, Spring/Mass Svstems Free

J} undamped motion Sprning Mass Systems: Free damped motion Spring/Mass Systems: driven motion, Linear models:
Bmmd.m ~value problems \onlmmr models

Unit-1I: -

| Intnal value problem for ODEs. methods of existence and uniqueness of the solution of the ordinary differential equation

| of the first order and their examples.

| Unit-111:

| Two point Boundary- value problems. Sturm Liouville BVP. Non-homogeneous BVP. Singular Sturm Liouville BVP.

[Unit-IV:

| Boundan-valve problems in rectangular ccordinates: Separable partial differential equations. classical PDEs and

| Boundan -value problems. Heat. Wave and Laplace’s equation. Non-homogeneous BVP involving PDEs. Orthogonal
senes expansions, Higher-dimensional problems

|Unit-V:

| Boundarv-value problems in other coordmate svstems. Laplacian in polar coordinates, Steady temperatures in a circular
pla[e‘ steady temperatures in a senucircular plate. Polar and Cylindrical coordinates, Radial vibrations of a circular
| membrane. Steadv temperatures 1n a circular cviimder. Sphernical coordnates. Steady temperatures in a sphere

Essential Readings:
1V I Smumov. (1964) A course of higher Mathematics, Vol. 1V, (Translation). Pergamon Press. Oxford

-

2 C Corduneanu, (1991) Integral equations & Applications, Cambridge University Press. Cambridge

Suggested Readings:

o 1AM Warwaz (2015) A first course in Integral Equations. 2™ edinon. World Scientific. Singapore.
/D‘/Z%‘m 28 C Mikhlin, (1963) Integral equations. (Vol 4) (Translation). Pergamon Press. London.
Cm rnn o3 L G Chambers. (1976). Integral equanens- A Short Course London. International Textbook Company Limuited
R B L Plrl\h“ll' (2008)" DifTerential & Integral Equations. CBS Publishers & Distnbution. Delht

‘l

Wy
E-Resource : Nanonal
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M~eced by Board of Studies Dated. J¢./4d/43 BE r -ssed by School Board IJ//«’/.QS



DOCTOR HARDINGH GOUR VISHW AVIDY AL AY A, SAGAR
(A Cemtrad Lmiversiny)
Department of Mathematics and Statistics
Syllaber as per NEP-2020

MLSe - Semesrer 1T (Mathematics)
Ltvel & Coarse Code Titke of Course (‘mtlits_ Marks Courwe Destzmer
Le — dvancad Adsoact 1A \Ed) - &0 )
\ - 23 3 3 . Tre Thr .
P n—— TS-DS\RS \iged - 31 ¢« | ¥ E’HED‘.‘_ ‘J_h‘ { Df ff_\r{“:-‘,xgi‘,a_'
Lectures Hre. &0
Learming Od jectives:

To moudcate Be bane feanares of advancad shsract alpedn

i

2 To reach carvvarcl fome and pnmseny daooaposiaoe theorem
3 To aoguentad wath Module thaon

4 To wmmroduce Novthonan and Araman moda

3 Tovexch firetedy pemerazad "x\.“.:a-cw":HD
Conrve Learming Outcames:
Alrer complencn of 2rs course the studerts widl be abNe o

(0! Underemd e cmoercal fores 3 prrmeny dacompesbae Bhioorem

CO2 Know the Modals teon . Nozdenm ;nd Amman modudes

CO3 Understand the fimmteh penerasad modides over 3 PID and ranonal canomcl forms
Unit Wise Leamine Quicomes:

UO! Lezrmny ahoat canonzcal fooms

V02 Leanune abous Modules, Quobeni mxodudes

U003 Learmuny show free modules. Noethenan Aranzan moduda and mmgs

Lo Lr.'r:'"” showe ueform modudes. Noether-Laslzr thoorem

U0S Learuny shout fundemental theorem of fimtshy penerazad modudes over 2 prmcapal ideal domam end n1s

applxanons
Lait-1: o o
Canorrc forms-aimelann of hmew treesformacton Invenent spaces. redhxenoe o mmmpuler forms Nilpotent !
| ransformanoces. mdex of mipotenay . imvanants of 2 mlpotant Txnsformenon. pnman decomposton theorsm.
U m\‘-ll
Cyvelic modudas. sum of modules, mtams! and extamal drect sum. direct prodict, guotient modules. Exaa ssquences of
moduls, som simplc medids
| l nit-111:

Schur s lemma free oxodules. Noethenan & Ammnen ooduies and nags. nng of nengeler mances whedh 5 nght |
Noethenan but not left Noethenan, Hilbert baws theorem. Wadderbam-Aran theorem |
" Unit-TV: 5
| Uniform modules, pamary module. Noether-Laskar theorem. Suth nommal forms over 2 panaple wdesl domsn and |

ranh
| Unit-Ve
Fundamental theorem of On=hy generstsd modules over 3 prmapal wdesl doman and 1 zpplicenons to fmtaly |
generated abelian groups. Ranonal canoucal forms

Essential Readings:

1 N Jacobson Basic Algebra Vol L IT & LI Hindustan Publishing Compam
2 S Lang Algebra Addion-Wisla \o
- - ' Tt
3 IS Luther & IBS Pasut Algebra Vol LI & HL Naroshs Pub Howse, New Delhs M&"”
4 M Artn (1991) Algebra Prentice- Hall of India <ox / Chatrman
RFTTHRA I W)
Sugeesied Readiags: Reard of & Tk (BOS)
o -t

! PB DBhartachana S K Janand S R Nagpal (2012) Basic Abstract Algebma Cambndge University press

2 IN Hersten Topic m Algebra Wiley Eastern. New Dthe
j/
(}’ Q&K“\? N\
ﬁ"ﬁhw ) -
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central University)
Depactment of Mathematics and Statistics
Syllabus as per NEP-2020
MESE - Semester HE(Vithemnties)

|
. . . : Credit .
Conrse Code Title of Counrse i o Marks Course Designer
1 I I ¢

Level & Semester

Dr R K Pandey

l\\

|
{
|
Senwester 1

1A (Midy - 40
EA (EFnd Sem) - 60

MTESNDN-2E Numencal Amabvas |8 | (0 4

Lectures His, 60
Learming Objectives:

L Lo explam the construction of numentcal methods for the solution of algebraie and transcendental equations ol
AT N AR

2 toanuoduce stabihin and comvergence cotena for vanous numerical methods

.

Al

Fo explam the relavation and terative methods and thetr conyergence enterta for system of hinear equations
Lo To evplan the procady

dure to construet numernical methods for numerical mtegration and 11s uses to integrate
dilterennal equanons
S o evphun the numencal aleonthms/schemes to solve the ordiman and partial differential equations
Course Learning Qutcomes:
this coune wall enable the students 1o
COT Obtam numencal solutions of atpebrwe and transcendental equations
CO2 Understand the concept of order ol accuracy of the methods

COR Leam about vanons imterpolatnng methods 1o find numencal solutions of mtal value problems in differential
aquatons

Umit wise Leaming Outcomes:
\lter completion of this course students will be able to
VO Know o the denvanon of numencal methods (or the approximate solution of algebraic and transcendental

cquations
e \o U0 Know the alternatve numeneal method o find the solutions af svstem of linear equations and able to
7 -*“AJ\‘:'\\ oo hnow the wavs o cheek the accuracy ot the solutions
RS LO3 Interpret the numencal quadrature rules and its apphications They will also be aware with the utility
R Chatrmar ol fintte dilTerence method (o solve the second order difTerential equations
ad N $ 3R] .r,‘(\\‘:l’\ll\‘\\ the dernvanon of numencal methods and multistep method to solve ODE and PDE
Board o CHS Understand appheations of vanous numeneal methods o find the solution of differential equations.
! thm e :
U=l

Solution of alpebrare and transcendental equations, Nonhnear equations in one vanable, Fixed pomt iterative methods,
comergence entenon, Atthen's A2 - process for aceeleration the convergence of Fixed point iterative method, Newton-
Raphson's method, com ergence entenion, order and rate of convergence.

Umit-11:

Linear and nonlinear svstem of equations . Indirect methods: Jacobt and Gauss Seidel iterative methods with convergence
citenon suceesaive over relananon Interpolanon. Lagrange, Hermute mterpolation

Unit-111:

Numenical Integration, Newton-Cotes formulae, construction ol Gaussian quadrature formulae, error estimates. Radau

and Lobatto quadrature rules, Gauss-Legendre, Gauss-Chebeshev formulas, Gauss Leguerre. Gauss Hermite quadrature
rules Sphne intergation - Integration over rectangular and general quadnlateral areas and muluple integration with
vanable limuts Extrapolation methods and their appheations

Unit-1V:

Numencal soltution ofordimary differential equations: Inutial value problems: Fuler and backward Fuler Method, Higher
order Tavlor methods. Modified Fuler's method  Runge-Kutta methods of second and fourth order. Stability and
convergence of single step method. absolute stability, A-stabihty, zero-stability. Region of absolute stability of explicit
and imphieit Runge-Kutta methods
Unit-V:

Boundan - Value problems, fimte difference and cubie spline methods for ordinary dilTerential equations. Numencal

solution o parhal differenual equations using frte diference method Basie concepts of fimite element method. weak
formulatton of BVP, Ritz Method

/) \ g _ /\"'Ul . V \
- R\ v
NY I,

":=ecd by Board of Studies Dated..,.c..s2 23 "~<sed by School Board Dated 13777123
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Essential Readings:

1

-~

o

v & - / CArSO
Brian Bradie (2006). A Friendlv Introduction to Numencal Analvsis. Pearson - »
Endere Sult and David F. Maever, (2003) An imtroduction to numencal analvsis. Cambnidge Unnversin Press.
Hlustrated edition i e and Bnoinestica
MK Jain S R K Ivengar & R K. Jain (2012). Numerical Methods for Scientific an ngineerng
Computanion (6th edition). New Age Intermational Publishers .
Robertd Schilling & Sandra 1. Harns (1999) Applied Numenical Methods for Engineers Using
MATLAB and ¢ Thomson-Brooks Cole

Suggested Readings:

S8 Sastn, 2010 Introducton Methods of Numenical Analysis, PHI Learning Private Linuted. New Delhi
CFGerld& P O Wheatley (2008) Applied Numerical Analysis (7th edition). Pearson Education. India

Melvin I Maron, 1982) Numerieal Analvsis A Practical Approach, Macnullan Publishing Company Inc . New
York

E-Resource :

1. Numencal methads - Course (nptel ac.in) Introduction to Numencal Methods | Mathematics | MIT
OpenCourseWare

2. National Digital Library



DOCTOR HARISINGH GOUR VISHIWAVIDYALAYA, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
M.Sc. - Semester IV (Mathematics)

: :
Level & . C redits i .
Semester Course Code : Title of Course LT plc Marks i Course Designer
r
L9 & ; 1A (Mid) - 40 .
. 1 - . S K
Semester1y | MTSDSM~2L - Operator Theory | 3\ 110 | 4 | pp (png sem)— 6o | DF > BU™

Lectures Hrs. 60
Learning Objectives:

1. To know importance of compact operators in functional analysis

2. To discuss spectral theory in the finite dimensional spaces

3. Toexplan properties of spectral theory for bounded linear operators

4 To provide applications of spectral mapping theorem for polynomials

5. To discuss importance of Gelland's theory for commutative Banach Algebras
Course Learning Outcomes:

Aflter complction of this coursc a students will be able to

CO I' Leam the fundamental concept of spectrum of linear operator

C0 2 Leamn resolvent equation and spectral radius

CO 3: Learn the properties of Banach Algebras.
Unit-wise Learning Qutcomes:

UO1" Learn about the classification of spectrum of linear operator.

U02: Know about the importance of spectral theory for bounded linear operators.

UO3 Understand about the spectral mapping theorem for polynomials

UO4: Leam about the Normed and Banach algebras

UOS. Learn aboul the Gelfand's theory lor commutative Banach algebras

—— i ——— - — - - ———

f
Unit-I:
" Representation of dual spaces, Reflexivity and weak convergence, Space of compact operalors, Properties of compact |

| operators
¢ Unit-1I:
Spectral theory in finite dimensional normed spaces, Resolvent set and spectrum of linear operator. Classification of
. spectrum of hinear operator '
- Unit-11I:

\ . _ .
| Spectral properties of bounded linear operators, Resolvent equation, Commutativity.

| Unit-TV:
" Spectral radius and spectral mapping theorem [or polynomials, Analytic vector-y alued functions. Normed and Banach |

| Algebras

T i
Unit-V: i
' Properties of Banach Algebras, Gelfand’s theory of commutative Banach Algebras g
|
Fssential Readings:
I E. Krevszig.(1978) Introductory Functional Analysis with Applications. John Wiley & Sons. New York.
2 M Thamban Nair,(2014) Functional Analysis A First Course, PHI Learming Private Limited. India @5\“‘“‘0

3 D. Somasundaram,(2006) A First Course in Functional Analysis, Narosa Publishing House, India,__ C 12121235
L1 ] TY '}
Suggested Readings’ Ja\ i,'./ L- 1 n‘m
4. G Bachman, L. Narici,(1966): Functional analysis, Academic Press, New York. D X< o)

5 GF Simmons.(1963) Introduction to Topologv and Modemn Analysis, McGraw-Hill, New \ ork

E-Resources:
1. htips /v ideo search yahoo.com/search/video._vIt=AWTO_GueAVIIUGefQv_Tw8OQF, Mvu=c2VIAINIY X2 ARZIGIRAw --

A e=XIMDOTY30DE/MDCE k?ID\'__,Rmcn'\li‘r"Fm?\\'L'EZnI\ HAGC\\’Oanh'LIle\\Z“"\dG‘:‘.\BGd\' cm'u_/_l_\‘_-
UFM3NGFal 23hRGZIdEVPTTe bEEE hy by 3b2
OFcGYs AZAECHF 2dHIDBHBN 3Ry hA'\l\\ BHDdHJ\/\/I\BHFlZ\J\»\H‘)\\Z,\Jhd(ﬁ_\ ﬂ l\\\76.*1”p].‘,]Tl\\TIBL RE wEdF
9rdGIw AZE20TRAN/MNJI-"p=0peralor-Theon ~NPTEL&e1=UTF-

B&IT2-p 03 A% 201 23 AV 52CmM %3 Ash02Cren e 3A op& fr=mcalee &ty pe=C21 1USH60D2015120251d= 1 & vid=3344b393
8b631048d0eSh2 3(eb273 M0 &action=view

https 7video search y ahoo comysearch/video. A HI=AWTO_GweAVIIUGelQy_Tw8OF  vlu=c2V A3 \l\ XJjaAR2dGIAAW --

Me=XIMDOTY30DEMDCEX3IDMeRmegNY2EmZWUEZnIy AJAON20nYsbTprYia 2246 7,§,B(rr\nr7._>v\_ i

138

UFMSNGEaU2ShRGZIAEVPT Ty bEEEDIOY c250AZAL l:ﬂi/gl\_\tlnw\,,(\Lb}]n/.?lu.ﬂ[p[_(:\_\_l n \1\ NaCa3sYWhy b b2
OECGY2 AsAFCHE 7dHTDBHBAc3RybAMw BHF 7dHIs AZINBHF 1 Z XIS A0 ZXIhd GOy JTIw V Ghib3J8 M T1w 113U RUw Edi

" 'V’/’i(ri‘-/\/i,-“{)li INZMINGL-7p ()p erator+ Theorny tNPTEL& er=UTF-
(D > ,7\1” B&Ar2 P IAS" 620 %0 3AV 0 2C ‘m% /\ l\' 20 ["]]"U‘\l”]“\lr me ”thkl‘ o= *l” \h“']D 01312024 id=2&vid 70841452
\1\)— Oabie32bele ff' S707fdMm5a5& action=view

Nalmnal Digital Lybrary - "
‘ "t
, %} Trr{}] -

Neccar '
- sed by Board of Studies Dated...2/02/23 so¢ &/ School Board Dateé.. 4 Ffddd 23



DOCTOR HARISINGH GOUR VISHIWAVIDYALAY A, SAGAR
(A Central University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
M.Sc. - Semester 1V (Mathematics)

Lovel & Ehiivs y e Credits |
Semester ourse Code Title of Course Ll tle C | Marks Course Designer
| I
= MTS-DSM-22 | G L IAGD - 40
i MTS-DSM-22 | Gravitation & Cosmology | 3 : - L Yad
Semester 1V vitation & Cosmology 1o 4 | EA (End Sem - 0 Dr MK Yadn

Lectures Hrs. 60
Learning Objectives:

1 Toleam about ChastofTel svmbols

2. Tosolve problems related to Krushal-Szekeres Coordimates
3 Toexplore Erenstan field equations

4 Tosolve problems related 1o Cosmological models

3

To aware about Friedmann-Robertson-Walker Cosmological model
Course Learmine Outcomes:
Afler completion of this course the students will be able to
COl Understand tensor caleulus methodologres
CO2: Understand Robertson-Walker Cosmological model
CO3 Understand static and non stanc models
Unit Wise Learning Qutcomes:
UO1. Learming about Bianchi identities
UO2 Undersiandmg about Sinculanues i Schwarzschiid hine element
UO3 Learming about. Energy - momentum tensor
UO4 Understanding about Einsten’s field equation with cosmological term
UO3. Learning about WeyI's postulate

| Unit-I: ]
| Tensar caleulus Transformation law of a fensar. contraction quotient law. Metnic fensor and Riemann Space Christoffel
| svmbols. covanant difTerentiation. Geodesics. Riemannian curvature tensor, covanant curvature tensor. Bianchi identities.
| Lie derivative, pninciple of equivalence, principle of general covanance, Mach's pnnciple. Geodesic postulate

| Unit-11:

} Newtonian approximation of equation of motion. Einstein’s field equation for matter and empty  space. Reduction of
| Emstein’s field equation to Poisson’s equation. Schwarzschild extenior metnc and 1ts isotropic form. Singulannes in
| Schwarzschild fine efement. Krushal-Szeheres coordinates Dervanion of the formula GM = o Thiee crucial tesis in |
| general relativity and therr detailed descnptions !

Unit- IIT: !
Analogues of Kepler's laws in general relativity. Trace of Einstein tensor. Energv- momentum tensor and its @xpression :
for perfect flwd. Schwarzschild intenor metnic and boundany conditon. action principle. Denvanon of Einstein field equation |

from v anational principal, Energy momentum pseudo tenser .

Unit-IV: ?
Einsten's [ield equation with cosmological term. Static cosmological models (Emnstein & de-Sitter models) with physical !

i
| and geometnical properties. Nonstatic form of de-Sitter line-element and Red shift in this metc,

Unit-V: - i
| Emnstein space. Hubble's law, Wevl's postulate. Denvauon of Robertson-Walker metnc. Friedmann Robertson-Walker Ii
jcosmological model

PShett
Essential Readings: m’fﬁ
1. Narlikar. ] V vear. An Introduction 10 Relativity, Cambndge University Press, New Delhi
2 Rov. SR and Bali. R vear Theory of Relanvity, Jaipur Publishing House, Jaipur Reference Books
Suggested Readings
3. Eisenhart LP (1949) ‘Riemennian Geometry. Princeton University Press, Pnnceton
4 Ewmstain. A (1955) The meamng of Relatinvity . Princeton Unnversity Press Princeton . New Jersevureey Chairman
5 Narhkar,J V. (2002) Intreduction to Cosmology, Cambndge University Press. Cambndge @@ s === = ) ua)
b 3 1)

' |

E-Resource: National Digitg] Libranv k/
4 /

=

¢!
A

[A—_\Q.h}:*‘; £ r e cd b.{ Schoo‘ Board DatEd -)------......_.,

©assed by Board of Studies Dated..,.l.)n. ) 3 > e 3/12] 23



DOCTOR HARISINGH GOUR VISHW AV IDY AT AY A, SAG AR
(N Ceatval Uaiversing)
Depavtment of Mathematios and Statistics
Syllabus as per NEP-2020
MLSe - NSemester IV (Mathematies)

et S — = -

Level & | Course Code | Title of X [SERUTES ‘ |
Semester ) | e ot Coune 1 ] \ '\ r ¢ ! Marks Coune Designey
—_— t— - t T t r 1 i
Ly ‘ | Ad ) ‘ |
. MTS-DSMa21 | dvamead Discicts v ) A (M) 40
Semester 1\ [ o 'L Mathematies : v ! EA (Hd Sem) - ol % K havesting ;

Lectes His, o0
Learning Objectives:
To achieve command over fundamental delinions and concepis of Boolean Alpebia
To explore and exercise the concept of lowie
To apply theoretical hnow ledge acquured (o solving realistie problens ayeal hile
Course Leamning Quicomes:
Afler completion of this course the students will be able to

COLl Understanding about theon of discrete objects, starng with relations and partially orderad sets

CO2 Understanding about recurrence relations, generatns function and operations there on

CO3 Understanding ol graphs and uees, uselul i deycloping soltware

CO Understanding about baste know ledge on modets of automata theory and the comesponding fomal Tansuages

Unit Wise Learning Quicomes:

U0 Learming about Parnal ordered set, Hasse dagrams, Lathee

U022 Leammg about basice fundamentals of Boolean algebra

U03. Understanding about vanous structure of graph theon

U0 Awareness about Grammar and Languages usefil i computer serence

U035 Awareness about Computabihty Theony and tts appheations

Ya 1D =

Unit It

Formal Logic statement, sy mbolic representation, tautologies, quantifiers, pradicates and vahdiy, proposiional togee
Lattices' relations, equivalent relation, partial order relatons, Hasse dragram. Maxrmal and Mimpal elements. lower
and upper bound, Jomt and meet m poset, Lathees as partially ordered sets and thew propernies Latnees and algebraie
systems. Sub lattices, some specia! lattices for example compliment Sdand Biemmbuoy e lamoes

| Unit 11:

Boolean Algebra Boolean algebra as Latnces Vanous Boolean wdentties, Jourimaducible clements  Atoms and
Minterms. Boolean forms and their equivalence. Boolean exprossions, Boolean functions, Apphieations of Boolean |
algebra to switching theory (using AND, OR and NOT gates)

Unit 111:
Graph Theony - Definttion of (undirected) graphs, Paths, Circuits, Cveles and Subgroups Inducad Subgraphs Degeee
of a vertex. Connectinitn Planar graphs and then properties Trees, Fulet's Formula for comnevted Planar graphs,
Complete graph and Complete Bipartite gr raphs  Rurtowshr's Theorem (statement only) and s use Spanmng Tieexs,
cut-sets. mummal spanming trees and Kruskal's Algonthm: Matny reprasentations of graphs Puler's theorem on the
existence of Eulenan paths and Circuits, Directed graphs Indegree and Outdegree of avertexn Waghtad undirectad |
graphs Dujhstra’s algorithm

Unit IV:
Grammar and Languages — Phrase structure grammars rewnting mules Demvationsg sentential fms Language |

generated by grammar Regular, Content tree and Content sensimy e Regular expresstons and the Pumping Lemma
Notions of svntax analysis. Polish notations: Conversion of Infin, expressions o Pohish Notatrons

Unit V:

Introductory Computability Theony - Funite state machines and thetr transiion, table diagrams Equivalence of fimite
state machines. Reduced machmes Fimite automata. Acceptors. Non-doternunisie funte auiomata and aquin alanee of
its power to that of Deterministic Finite Automata, Moore and Meah Machines

o ——

Essential Readings :
I JP Tremblay & R Manohar, (1997) - Discrete Mathemaneal Structures with Applicanons to Computer Saence, MeGran
Hill. New Delhi
2 Naraneh Deo: Graph Theon with apphications Prentice-Hall New Dealhy
Suggested Readings :
I CL L Elements of Discrete Mathematies, MeGraw Hill, New Delhn
2. JL Gresing Mathematical Structures for Computer Science, Computer Scrence Press, New York
3 KD Joshi Foundations in Discrete Mathematics, New Age Publicanon. New Delh AT S (‘h_qﬂ'um

\3__ F-Resource: At e wdw (@ ’G' &)

%“2 I hups /awww youtube convwatch?v=198odiHWso& st=PLy qSpQsTECM {2V VIS0 UASOhips wwn i

e com/watch”?v=WW7YO0ORIOHz& hst=P1 FAYKSedpuSOW e O/ '\‘Q 27 ‘,}-‘

2. Nauonal Digital Libran
r.ssed by School eoar\a b A3

i

s{:’hn\ I
Passed by Board of Studies Dated/q/f/; -



o 1on FEARUISENG I G000l ISHIVV ANV DY AL AY A SAGAR
(A Centend Unidversity)
Depaitovent of Mathenition and Statistics
Syllabus as per NUI- 2020
ALSE - Semester IV (Mathemation)

| |
i bevel & Il 2 . Credits
| Semester 1| nurse Code itle of Conise L el e Muarky Conrve Desipner
| LY
MR P o . IA (Mih 0
Semester 111 | MIS-MDAM-AE | Operasions Research 0 [V [ fofa |00 el g | e UK Khedichar

Lectures His, 60
Fentming Objectives,
I Tostudy the seope of Quemng theory, Game theory and Tinear progrumimng problems
2 Todean the use of (hese techngques i nsimess, marketing. task assgiments
Voo Toawane about the properiies of dynanie programimng: and the classical oplimization
Course Learning Outeomes:
After completion of this conrse student will be able o
CO L Apphy ol and techimgnes of this comse mesolvmg: probleme ol real e
CO 2 Todesin msurance, mathetms and busmess stratepres
CO 3 o desipn and manage ame project based on the quening model and game theory
Unit Wase T earming Outeomes:
UO T Learnmg of the concept ol pame thean and findimg praphical solution of LPP
VO 2 Teanmge of the Steady -state soluttons of Narkovian gqueatnge models
VO 3 Understandime of the wteser hmear programming usimg vacous technigues
VO Learnmy of the problems psme chassieal optimezation method

U0 S Awareness of the Dyvinanue programming problems

Unit-1:
Games Theory, Two-person zero-sum game, game with mived stratepres. Principle of donunance, rectangular game. Grag
solunon by linear programning

Umit-11:

Flementan quenny models: Steady sstate solutions of Mackovian quenng models: MAVT MV with linted wanting
space. Quemng models NUNEC

Unit-T11:

Inteper Imear programnung Pure and mived, Gomon s cutting plane method, branch and bound mothod

Unit-1V:

Classical optinuzation: Unconstramed problem of manuma and mimma (necessany & suflicient condinon) Kuhn-Tucker
conditions for constramed problem, Wolte method for quadeatie programming problem

Unit-V:

Dynanue programmng: Minmum path problems, problems on single additive constrants, additnve separable retum,

single multipheatne constramts and addioy e separable return

Fssential Readings:

1. 1A Taha Operations Research- Anclntroduction, Macnullan - publishing INC . New-York

g\w‘f'\?” 2 F S hlher & G Lieberman, (20010 Introduction to Operattons Research , (Sixth- edion) MeGraw Hill
{/,,Q;./\’,f\ir\’!5 Intermational Bdition
JmS D Sharma, (2000 Operations Research, Kedar Nath Ram Sons co Meerut thirteenth - edition
MM

anagi / Chai rm%

i el (@ ol {‘\‘ﬂ“ Swarup, K Gupta & Man Mohan, (2220) Operations Rescarch Sultan Chand & sons, New Delhi

. ) .
Sugeested Readings:
I PR Guptaand DS Thrao (2000 Operations Research, S Chand and company , New Delln
2 BS Goel SK AMutaland S K Pundie, (2018 Operations Rescarch. Pragatt Prakashen. Meerut

E-Resource:
I Tutorials moperations research, Jolnson M- (ed Ynforms 2000, ISBN 1877640204
Link- hitp 7 booksdl orgreet php™mdS YAODROEDSOR LI6B I TOSGITAT S87441C
Video on Game theon in Operation research USING nune man principle, odds method, dominance method
hitps wwa vontube comwatch v LV 7THIIFBY Y
3o Nattonal Dutal Tarbrany

///
T2 /
Ry ¢
(.,9 —— , \\
: %’Wn)f; ,[3 > A
n Y [ »




DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Centval University)
Department of Mathematics and Statistics
Sylabus as per NEP-2020
M.Se. - Semester IV (Mathematics)

Level & .
o O S . Credits ,
Semester ‘ Course Code Title of Course LTl ¢ NMarks Course Designer
Ly MTS-SEC- 421 PC Package and ! TN - 10 i
Semester IV SRS U I 1 Prof D Shokla

Soltwares i FA(nd Sem) - 60

_ Lectures Hrs, 60
Learning Objectives:
I To leam the basies of MS-Word. MS-Excel and MS Power point
2 Tolearn the use of mathematical and statistical soltwares
Course Learning Outcomes:

Alter completion of thus course the students will be able to
COT Type the text on a computer sy stem
CO2' Analyse the data and presentation of data using praphs and charts

Unit Wise Leaming Quicomes:
UO!1  Leamung of vanous commands and funchions m existing i MS Word
UO2 Leamung of wntmg a text and ats editing
UO3  Capacity of data analy sis and drawing graph, charts
U0 Tearmme of wiiime inierpretation and data analysis ouicome preseniation
UO0S Understanding the use of some spectfic mathematical and statistical soltwares

uNITEE

MS-Word' Introduction. word processing. advantages of word processing, ereatng, saving and ediing a document
selecting. deleting. replacing text. copying text to another file formatting text and paragraph using the [ont Dialog Box,
paragraph formatting wsing bullets and numbering in paragraphs. cheching Spelling, Line spaciiig, margins, wsaerting
Space before and afler paragraph
UNIT II:

Defining Tabs' using Ruler Bar, mouse and tabs Dialog Box. Enhancing document inserting page breaks. adding border.
opening and closing Toolbars. using Header and Footers in the document creating and formatting tables changing row
height. inserting columns, merging cells calculations m a table, sorting text, using graphics. usimg the drawing toolbar
' using word art. mail merge’ defimtion. a practical example of mail-merge, creating charts
UNIT Iil:

MS Excel. Introduction. definition Excel screen parts of worksheet. entering information: numbers, formula. editing data
mn a cell. Excel functions, using a range with SUM. moving and copying data. Inserting and deleting row and columns in
the worksheet, using the format cells Dialog box. using chart wizard (o create a chart. nanung ranges, classificaton of

Excel functions. performing what 1f analy sis with data table

UNIT I'V:

Power Point - Introduction. Slide show. Formattina. creating a presentation. Inserting Clip Arts, adding objects. applyine
iransitions. Animation effects. formatting and checking text, modifving visual elements, preparing a complete

presentation. Case studies.
UNIT V:

Mathematical Software. MATLAB. SPSS, Mathematical mput output statement. looping and branching. control |
statements in mathematical/statistical softwares. '

_—

Essential Readings: B\WLU
I RK Taxh. PC Software for Windows- Made Simple. TMH Pubhication :‘D.{ma ?
2 Satish Jain. PC Sofiware-Made Simple. BPB Publication avT@ / Chaimman
3 Lambert Joan. Microsoft OfTice -2016. Step by Step. Publhished by Microsoft Press. F i @ Ny )
L SwEY| (&l 3. 173

Suggested Readings: IR R b
I Will Train. Gini Corter and Annette Marquis, Microsoft OfTice. BPB Publication A\
2. S S Shnvastava. MS Office . Laxnu Publication /Q"?w\w\’ X
— >

Essential e-Resources:
I https /www kevnotesupport com/menu-pe-shiml
2 National Drental Tibran

-
\’ln‘\m/5 / J W
o VY \

-

VI

Passed by Board of Studies Dated. )a/po1.03 50d by School Board Dated - peprefrs”

™
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DOCTOR HARISINGH GOUR VISHWAVIDY ALAYA, SAGAR
(N Centreal University)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
ML.Sc. - Semester 1V (Mathematics)

Level & e * 1
: we . Credits {
Semester Course Code Title of Course ! : = i [ Marks . Counse Designer
T | | [ C | ;
LY ; i
Semector [\ MTS-SEC-422 | Stochastic Processes | 3] 1 0 4 TAMI) =40 R K Ganeeke
B in}fsl_u l\* | s ! ' l FA(Emd Sem) - 00| B smgele

Learning Objectives:
I Tostudv concept of stochastic process
2 Tostdy Markov chams and therr apphications
3 Tolearm apphcatons of Markov process. Brownian motion process. and Wiener process
Course Learning Outcomes
Alter completion of this course student will be able o feamn
COL Stochastic process seenario and its applicatrons i real Tife
CO2 Stochastic model formation for the real probabilistie situations
Unit-Wise leaming outcome:
UO1 Understanding the basics of Stochastic Process
U021 earmne about fimdamentals of Markoy chame and their appheations
U03 Understanding of the transition probabihity matriy
U0 Leaming and application of stochastic birth and death processes
UOS Learming about vanous Markoy processes

CUNITI:
tn Arvempata and

Introduction to Stochastic process. classification of Sto chastic process as per state and nme domam o diSCroie and
continuous tme. discrete and continuous space Apphication of Stochastic process, strongly and weakly stochasties |

{

—

process o )
UNIT II:

Markov chains Definition and examples of Markoy chains
communicating classes, recurrence and non-recurrence, wreducibility

Transittion probabiliy matny. classification of states.
stationany distnbution and 1ts applhication

S {

CUNIT 1
Chapman-Kolmogorov equation. n-step transition probabiliny matny and thewr Limut Random Walk and Gambler's nnn |

problem
ey

UNITIV: N
|
Statistical inference for Markov chans Esumation of Transition probabilines Discrete space continuous time Markov |
s, !

Simple b birth process. simple death process, . stmple birth~death provess ,

processes. Poisson proces
UNIT V:
Continuous state continuous ime Markov proc

esses, Brownian motion |m\cc\\ Wiener prmc\\ and its pro;\‘rlu\

-

Fssential Readings
1 J Medi. Stochastic Processes, 3 Ed, Wilev Eastern Ltd., 2012

Sugpgested Reading:
| BR Bhat. Stochastic Models Analvsis and Applications, New Age Internanional India 2000

E-Resource National Digital Libran ~y e
$ : Ny “hairman
R I ?‘ 8% @ 3 om)
= B o h /
. Boan : < (NOS)

N\
‘fgg‘/\:;\"‘\'1 1\’2 (/l'

—

/< <3

Dwed ‘v\l Board OfS[LdIES w /ﬂ}##- 5]
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DOCTOR HARISINGH GOUR VISHWAVIDYALAYA, SAGAR
(A Central Universiry)
Department of Mathematics and Statistics
Syllabus as per NEP-2020
M.Sc. - Semester IV (Mathematics)

Level &

. Credits | |

Semester Course Code Title of Course ;i“—P'—C—J‘ Marks | Course Designer

TS N (— R R I ) I o
S-S 31 ‘ - 40

Semester IV MTS-SEC-423 | Number Theon | 31 1 ol 4| TAMid) | Dr RK. Pandey
— I Il ‘ | EA(End Sem) - 60 |

Lectures Hrs. 60
Learning Objectives:
I. To explain the fundamentals of algebraic number theory
. To explain congruence relanons
. To introduce vanous anthmetic functions and their applications

. To explain the solution approach of Diophanune equations

o ode Lo 1

To explun the concept of generauny funcions
Course Learning Qutcomes:
After completion of this course students will be able to
COl Interpret the divisibility of numbers
CO2 Leam congruences and 1ts basic properties
CO3 Understand to solve congruence cquation.
CO4 Leam the nouon of arthmetic functions
CO3: Leam some famous theorems
Unit wise Learning Outcomes
UO!1 Learmng about beiter intuition to chech the divisibility of numbers
U02 Learning about skills to sohve congruence equations
U03 Understanding about the applications of congruences
U04. Learning about the skills of derving and obtaming quadratic residues
UO5 Awareness about the wav to sohve Diophantune equavens.

" Unit-I:
: Divisibilitv: Euchdean algorithm: primes.
| Fermat s quotients and their elementany consequences. solutions of co
| Unit-IT:

| Euler’s phi-function. Divisor functio
i modulo powers of pnme. primitive roots and their existence: quadratic residues

Tnil-ll]:
! Legendre svmbal, Gauss lemma about L
' svmbol Solutions of Diophantine Equations
TUnit-1V:

Solutions of ax + by = ¢, x2+y?=27, ?+v! =72 properties of Pythagorean triples, sums of two, four and five squares:.
| assorted examples of diophantine equations; Generating function models. Generating functions and recurrence relations.
| Unit-V:

Calculating coelfictent of
; Recurrence relations Recurrence relation models.
| Solution of iInhomogeneous recurrence relations, Solutions with generating functions.

congruences. Fermat's theorem. Fuler's theorem and Wilson's theoren:

ngruences, Chinese remainder theorent

n. Mobius function mu(n). some properties of the anthmetic function. Congruence

egendre symbol. guadratic reciprocity law. proofs of various formulations: Jacobi

generating [unctions. Partitions. Exponential generating Funchions, summation method.
Divide and conquer relations. Solution of linear, recurrence relations.

Fssential Readings:
1 Niven.l.Zuckerman, H. S and Montgomery. H L (2003) An Introduction (o the Theory of Numbers (6th edition) John

Wilev and Sons Inc . New York
2 Burton. D M (2002) Elementary Number Theory (4th edition), Univ ersal Book Stall, New Delhi

Suggested Readings:
| Hardv. GH and Wrnght. E. M (1998) An Introduction to the Theorv of Numbers (6th edition). The English Laneuace

W Soctety and Oxford University Press
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