Detailed Syllabus
For
M.Se. I (MATHEMATICS)
Or
B.Sc. (Research) MATHEMATICS
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» Course Code: 07201(\! (,uurm Tille: Abstract Aluhr.u [ ﬂ‘wr\ "1
Courve Objectives: Acquiring ablln) for dchmn-,: .n\-'«,bmw structures, constructing substructures, analyzing a given structure, developing new structures h-m.d on giv Ln- i‘
structures. and comparing steuctires. !

CO1.Ability 10 solve nun-(rivial problems based on various coneepts in the coursc,

CO2 Determining the connection and transit amid formerly studied mathematics (discrete mathematics) and advanced mathematics (advanced atiract ruathematics)

COJ. Abiliny w apply abstract algebra 1o solve problems in other branches of mathematics and also in other disciplines
CO4. Desenbing relationship between Abstract Alpebra and other courses in mathematics

COS5. Undemstanding the dependency of resulis based on carlier results, and thereby developing a correet approach towards lite realizing e decp conneetion snong past \
peesent and futwre. For example, i ong theory. the ving of palynomials over a field is a gilt of the division algorithm

i
” Course Outcomes (CO's):

(.06 Pussessing pre-requisites for pursuing researcl in Cryplography

Credits: 4

Core Compulsary

Tecaching

Hours =

J:lm‘ + Ext): 25+75 Tatal = 100

Lecture-futoerial-Practical (L~T-P) : 4—0 {(Four Hours in a week) or 60 Lecture Tlours in 4 Scimester

Max Marks

Minimum Marks: 40

{ Unit

Course Topic

\ N, of Luectures Howrs
\

Delinitions of a group, Subgroups. Cyclic group, Permutation group. Even and vdd permnation:
statemeol of Cayley's eorem, Lagrange's theorein: definitions of Normal subgroup, Quotient group,
Ring. Subrings, buegral damain und  field, ldeal aod  quolient ring. automorphism.  inner

antomorphism. Polysomial ring over conmutarive ring, definition of division algorutun, pnucipal
ideal domidn, Redueibility fests. Toredueibility teats,
domains, Fuclidean domain

Eisenstein criteriva, Unique  lactorization

Cauchy’s theorem for finite abeliun grogp, Cauchy's theorey for an arbitrry - finite group,
Fusdamicnta) theoremn on homowmorphism of groups, Second and thied taw ol isumorphist of groups.

Moximal subgroup. Composition serics, Jordon Halder's theotem, Subnonnal and normal seriex
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i Direet products, External Dircet products, Internal Direct products, Sylow p-subgroups, Syiow's first

thearem. Dauble cosets, Sylow's second and thitd theorem. Applications of Sylow's thearem. s

The fundamenial theorem on finite abelian groups. Invariants of finite abelian groups. Isomorphic
abelian groups of order p”, nom-isomorphic abelian groups of ordee p". Decomposable groups.
v Imbedding ol vings, Field of quoticnts of an integral domain, Maxima§ [dcal.. Field extensions, Finite

field cxtensions. Simple ficld extensions, Alpcbraic and transcendental extensions. Minimal
} polynonsial, Remainder theorew, Factor Bicoresn.

b o e

Teaching Learning Process: Class discussions/ demonsirations, Power point preseatations., using e-content, Class aciivitics! assignments, ete
Suggested Readings:

1. David S. Dummit & Richard M. Foote: Abstract Algebra, Wilcy. 3 Edition, 2011

Joseph A. Gallian: Contemiporary Abstract Algcebra 9th Edition, 2019.
Khanna. Vijay K & Bhambri, S K A Course in Abstract Algebra. S Chand and Company Ltd: Filth edition (2022)
Herstein, 1.N.: Topics in Algebra, Wiley. 2* Edition, 2006.

W!J

Bhattacbarya, P.B., Nagpaul, S.K. Basic Abstract Algcbra (2nd Edition) Cambridge University Press, Indian Edition, 1997.
Lang. S.: Algebra, Pearson Education 3rd Edition, 1992

J. B. Fraleigh : A first course in Abstract Algebra.

R
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Suggested Continuous Evaluation Methods:

Continuous intemal evaluation through internal tests, quizzes.and Presentation.

Suggested equivalent online courses:

There are online courses on the channels such as Swayam Prabha. Moocs and NPTEL. E-contents from different online iibraries. e-PG Pathshaala ete

Curriculum & Syllabus Post Graduation and Fourth, Filth- & Sixih- 4 Under NEP2020, Mathiematcs




R COURSE-i1 : Real Analysis : ;
| 7 — ]
Programme/Class: M.Sc. Ycear: P.G. Ist Year or UG in Research Fourlh Year- - L Scemester: First/Seventh
}‘ Course Code: 0720_3{)2 L Course Title: Real Analysis L Theory
Course Objectives: - T El -

| This course puts forvard some basic concepls of real-vahed functions and itx applications. The purpose of this course is to provide a foundation for u"dchIMd'nu the
different branches of mathematics.
Course antcomes:

COL. To provide a 1opological study of real-vatued functions.

CO2. To study Ihc concepts of cony ergence and uniform convergence of series and xequence of real-valued functions and their applications.

C03. To provide the methods lor finding the naxima and minima values of muliivariale real-valued functions with their applications,

CO0A4. To study the concept of integrability of real-valued {unctions over the closed und bounded interval and their applications in difterent arcas. such as quumtum physics.

COS. This course gives 3 wide study of different concepls of functions of serval varizhles, such as limit and coatinuity. differentiability. partial differentiability and integrabiliy.

C06. Thix course Jays a foundation 10 study other imporiant courses such as fimciional unalysis, complex analysis and differential equations, This course plays a central role to
get the employment for the sludenis because it is available with a great importance in the syllabi of different competitive cxiams

- ]

Credits: 4

|
',
|

Mayx Marks :

(Inc. + Ext.): 25475 Total = 160 |
Minimum Marks: 40 1
l

i

Core Compulsory

Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Four Hoursin a \veék) or 60 Lecture Hours in 2 Semester

Unit Course Topic No. of Lectures Hours ,
[ Definition and cxistence of Ricmann-Sticlijes integral. Propertics of the integral, intcgration and 15 |
differentiation. The fundamental thearem of ealculus. and Integration of vector-valued functions. ) |
T PR v PO |
Sequences and scrics of funclions. Poinlwise and uniform convergence, Cauchy criterion tor usilorm }
1] convergerce. Uniform convergence and continuity, Unitorm convergence and Riemann-Sticlgjes 13 !
| ymegration, Uniform convergence and ditferentiation, Weierstrass Approximation Theoren
!‘ i Power serics, Alpebra of pawer serics, Unigueness theorem for power serics, Abel's and Tauber’s i ' !
I : theorens. [ - .
S — ERI 0 T L A S A S S s i e e O N 5.~ e S
| v ! Functions of scveral variables, Lincar u.m\lunn‘ulon Dervatives in an open subset of R”, Chain [ 15
rult. Partial derivatives, Jnluclmngu ul the nnlu ul d)!‘lcu.mm\mn | h ,
iz o - = —————— — ————— S e e e S —— e e e e e e}
Teaching l.c.u roing Prmm Class discussions/ dunun\n.nmns vact puun presentations, using ¢ wnlcnl Class activities! '\\xrs_nmcm\ cte
uni_,es(ed Readings:
Apostol, T. M.: Mathematical Analysis, Narosa Publishing, New Dolhi. 1988

" Curriculuim & Syllabus Post Graduation and Fourth, Fifth- & Sixtn-ycar ¢g
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= g;%::n \:l.. El‘n[j‘rc!;lll RV o }-ourlc_r Sl.jrlc\". and Beundary Value Problems, 8™ 3;d Edition, 2015, MeGraw Hill Education. New Delhi
N Hoyae ;,V - . \C’; \/~ n;li)'ms. (4th .L‘.dlll()ll). I\']Iucnullan Publishing Cu. Int. New York, 1993,
N o ‘W nnu;? Lsp. Ma(hemanca.l Aualysis, (3rd edition) McCGiraw-1ill, Kogaku Sha, 1903, Intcmational student edition.
| ite, J.: Real Analysis, An Introduction, Addison-Wesley Publishing, Co. Jnc., 1968. {
P - i et |
|

Suggested Continuous Evaluation Methods:
Continuous intemal evaluation through snternal tests. quizzes and Presentation.

Suggested cquivalent online courses:
There are i ols > L i ine li
¢ arc online courses on the chanpels such as Swayam Prabba. Moocs and NPTEL. E-contems [rom dilTerent online librarics, e-PG Pathshaala ctc
=
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Propramme/Class: M.Se.

Course Code: 0720304

Course Title: Metric Space _1 Theory

Course Objectives:

T]_‘_C beauly of the subjeet is to gain proficiency in dealing with abstract coneepts, with cmphasis on clear explanations of such coneepts 1o others: to infroduce
the theorv of metric and topological spaces; to show how the theory and concepts grow naturally from idea of distance: 10 be able (o give examples which show
that metric spaces arec more genemt than Euclidean spaces: 10 be able to work wilh continuvus functions. and 1o recognize whether spaces are connected.

conmpact or complete. Metric spaces are vital prerequisites for many mathematics courses including Analysis, Topology. Measure Theory. Complex Analvsis
cte.

Course outcomes:

CO1: To show how the theory and concepts grow naturatly from idca of distance

CO2: Differentiate benwveen functions that define a metric on a set and those that do not.

CO3: Usc rthe Banach 1ixed point theorem 1o demonsirare ihe existence and unigueness of solutions to differential equations

CO4: Apply the theory ia the course to solve a variety of problems at an appropriate levél of difficulty

COS: Merric spaces are vital prerequisites for many mathematics courses including Analysis, Topology. Measure Theory, Complex Analysis ete.

CO6: Understand sequentially compact spaces, Countable compactness, BWP and compactness and explain'the relation between the three rypes of compaciness in
melric spaces.

COURSE-IV : Metric Space K

Year: .G, Is( Year or UG in Rescarch Fourth Year ‘ Scmester: First/Scven

S

Max Marks
Credits: 4 Core Compulsoery (Int. + Ext.): 25+73 Total = 104

Minimum Marks: 40

Teaching Hours = )ecture-Tutorial-Practical (L-T-P) : 4-0 (Four Hours in a week) or 60 Lecture Hours in a Scmester

Unit Course (opic : ! No. of Lectures Hours
- — . it — — M DRSS e - — e o r—— - —— —————— — e e e Y —— 8 e et i —_——— e —— —_— —— _.‘
Metric Space: Meltric on a set, pseudo-mietnies and metrics Distance between two sets. Equivalent [
meirics. Limit poinis and cosure: closed scts. Derived set ol a set. Adherent pownts and closure ol a ‘ 5
I sel. Dense subscls, Interior of a sctand its properties, Subspaces, Product spaces, Structure of Open B

balls in o product space. Closures and interiors in a product space. Finite product of meirie spaces.

T

Canvergent sequences. Canchy scquences. Churmicterization of adherent points and himit points in ]
1ers of convergent sequences. Convergenee in products. Convergence in Euclidean spaces. Claster |
i points of a sequence. Subsequences. Cluster points und convergent subsequences. Algebra ol‘ 15

convergent real sequences. Spaces of sequenves,

— et 1 R -1~ o0,

Curriculum & Syllabus Post Graduation and Fourth, Fifth- & Sixth-year cows€Undgr NEP2020. Mathematics
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Genzrul solution of higher order PDEz with constant vocfficient, Diffusion, Wave and Laplace
cquations by the methud of sceparation ol variables. Reduction of sccund order pastial differential
cquation into its canonical Torm, Non-lincar partial differential ¢quations of sccond order.

h

e e—

Teaching Learning Process: Class discussions/ demonsirations, Power point presentations, using c-content, Class activilies/ assignments, ¢ic
Suggested Readings:

20N S

Coddington, Earl A. & Levinson, Nerman: Theory of Ovdinary Difleremial equasions, Tata McGraw-Hill Publication.

Rai.B.. Chaudbary \D.P. and Frecdman, H.L: A Course in Ordinary Differential Equations. Marosa Publishing flousc. New Delhi 2013,
Simmons, G.I.: Differential Equations with Applications and Historical Notes, Second Edition. Tata Mcegraw-Hill Publishing Company Lid. New Delhi (2017).
Sncddon, fan: Elements of Partial Diflerential Equation, McGeaw-Hill Book Company.

|

Wirkus Stephen A, & Swift . Randall J.: A Course in Ordinary Diflerential Equations st Edition. CRC Press, Taylor & Francis Group, 2013. I'|

6. Ross. §. L.: DitTerential Equations, 3* Edition, Wiley. (1980) \

Sugpested Continsous Evaluation Methods: I.I

Continuous internal evaluation through internal (ests. quizzes and Presentation \
Suggested equivalent online courses:

There are online courses on the channels such as Swayam Prabha, Moocs and.NPTEL. E-conlents from different online libraries. ¢-PG Pathshaala etc

Curriculum & Syflabus Post Gradualion and Fourth, Fifth- & Sixth-year course th

er NEP2020, M;n‘nem:\tic%
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Programmc/Class: M.Sc. —\

COURSE-L11 : Advanced Differential Equation

] ' A
Yenar: P.G. 1st Year ur UG in Rescarch Foarth Year \ Semester: First/Seventh |
= T . N . | b -.1
| Course Code: 0720303 ) Course Title: Advanced Dilferential Equation | Theory !
! o 1
%Coursn Objectives: !
\ 1. To explore the basic ideas of Differential Equations combined with some real-life problems |1
2. DifYerential equations ave very important in the mathematical modeling of physical systems. |‘
i 3. Many fundamental laws of physics and chetistey can be formulated as ditferential equalions. J
4. In biology snd ccononnics. differential equations are nsed to model the behavior of complex systeins, 'il
l i S. Ondinary Differenual Cquations are used to calculate the nwvement or fiow of electricity, motion of an object to and Iro like a pendulum, 1o cxplain thermodynamics \
- CONCepts. 1
| Course outcomes: \
CO). The usc of the differential equation theory s o yolve various types of Mathematival modeling problems ) i
| CO2 The nse of the difterential equation theory is (o solve many problems presunicd in differem scicnees such as Biology, Chemieal seiences and Physics. |
1 COJ. The use of (his theory is 10 solve many real-hile based problems such as population problem, control problecms and networking sccurity problems cte. \
- ' CO4. This theory can solve many engineening problems such as the exact trajectory path ol a rocket or a missile.
COS5. Students wifl be able to formulate and solve differential equations arising from changes in physical waorld, \
r 1 ) Max Marks |
( Credits: 4 Core Compulsory (int, + Ext): 2573 Total = 100 |
J Mininium Marks: 40 1
L : -_\
l Teaching Hours = Lecture-Tutorlal-Practical (L-T-P) : 4--0 (Four Hours in a weck) or 60 Lecture Hours in a Semester |
— : - {
’, Unit 3 Course Topic \ No. of Lectures Hours 4
T P - - ﬁ
Ordinary Differential Equations (ODEs), General theory of homogenous and non-homogencous \l |
I finear ODEs. System of first order ODEs, The micthod ol vanation of parameters, Wronskian, Sturm- 13
- liouville boundary value problem, Picard's method ol successive approximation, Picard’s ‘Theorem,
" Ordinary points. Singularitics. Regutar and frregular singular points, Serics solutions about ordinary s
3 points. Frobenius serics solution Green (unetion.
|' Osigin of first order Partial Differential Bquativas (PDEs), Lagrange method for solving first order
PDEs. (ntegral surfaces passing through a given curve, Surface onhogonal to a given system of
1AY surface, Non-lincar PDEs ol the irst ocder, Charpic’s miethod (or Nirst order PDEs, Jacobi Mathod, 15
| Cauchy prablem for Iirst urder PDEx, Onigin of second order parial differential equation-and their
clussification. lifear PDIEs with constant and viriable coelficients.

e s 3B |

Curriculum & Syllabus Post Graduabion and Fourth, fifth- & Sixth-year cours er NEP2020, Mathematics




Continuity at a point. Continuity over u space. Continuity of composite. zraph and projection
maps. {\Igcbra of veal valued conlinuous functions in & meiric space. Homeomorphisms.
lsometries. Relation between isometrics and tHomecomarmhism. Uniform continuity.

Completc metric spaces. Completencss and Continuous mappings. Completeness and subspaccy,
Cantor’s Intersection Theorem, Conty:

- . N - “ ‘S
! action Mapping Principle. Conncctedness: Connected metric

spaces. Comnected sets. Characterization of connected subsets of the real line. Propertics of
Conncectedness

1

Compact xpaces and Compact subsets. Compact subscts of the real linc. Scquential compactness
and ity characterization. Countable compactness, Bolzano-Weierstrass properly. Sequential
charactenization of BWP. Equivalenee of BWP and sequential  compactness.  Covering
charactenzation

: v

of the BWP,

I
Bolzano-Weierstrass  Property  and  TotaJ  houndedness. | 15
Bolzano\Weierstraxs Property and compaciness. Lebesgoe covering Jemma. Compaciness and
complclencss. Compactess and uniform continuity. Boundedness of continuous real-valued
: R functions on compact metric spaces l
Teaching Learning Process: Class discussions/ demonsirations, Power point presentations. using e~comtent, Class aciivities! assignments, cte
Suggested Readings:
! Copson, E.T: Metric Spaces, Cambridpe (racts, 2010.
2 Dieudonne J.: Foundation of Modem Analysis, Academic Press, New York. 1960.
RS Kasriel ,R. H.: Mcinic Spaces, Dover Publications. New York. 2009,
IN

Kumaresan S. Topology of Metric Spaces, 2*¢ Edition, Narosa (2011).

L Svpgested Continuous Evaluation Methods: Continuous internal evaloation through imtemal tests, quizzes and Presentaton,

;J Suggested cquivalent online courses: There are online courses un the channels such as Swayam Prabhu, Moocs and NPTEL. E-contents from different online
| fibraries, ¢-PG Pathshaala cte

J Further Suggestions:

Curriculum & Syllabus Post Gradluation and Fourth, Fifth- & Sixth-year cerfse Untler NEP2020, Mathematics

Lode—



¢~

[————

——
i T ———

studying advanced statistical methods, Upon suceesstul completion of this course, students wilt be able to study. correctly apply and interpret different siatistical methods
Coursc outeomes:

CO1: Ixplore the basic ideas about measures of ¢entral (endency. dispersion and their applicitions in other statistical problems.

CO2: Exphin the dilferent types of discrete and continuous distributions ond theic utilizaton.

| €O3: Tackle big datz and draw inferences form it by applying appropriate statistical techniques.

CO4: Apply the knowledge of siatistical techniques in various experimental and industrial requitements

—

- Core-Elective Course -¥ : Mathematical Statistics s
i o . — . |
Programme/Class: S . i Al
R ass: M.Sce. Year: PG, Ix( Ycur-nr UG in Rescareh Fourth Ycar Semester: h:zfl:’ighl ]]
Course Code: 0?2_()305 Coursc Title: Mathematical Statistics J Thueory
Course Objectives: The aim al this course is (o extend and master studenls® knowledge of probability and s(atistical methods and ta provide theoretical background for

5
\

P e

. — 1
. \ Max Marks . {
Credits: 4 Core Elective : (Tnt. + Ext.); 25+75 Total = 100 |
\ Minimum Marks: 40 \
Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Five Hours in a week) or 60 Lecture Hours in a Semester |
[ Unit Course Topic L No. of Lectures Rours ﬁ!
[ Probability: Sct theorctic approach. Sample spaces, Events: Dependent and Independent eveats, The k
J I concept of Probabilily, Statistical or empirical delinition. Conditional probability. Bay’s theorem, 15 |
! Probability mass and density functions, Chebyshev’s inequality. ’ {
l
r Random varizbles, Distribution functions, Joint probability distnbution ftunction, Conditional -\
{ dismbution funclicn, Probability density tunclion. Expectation, Covanance. Vanance ol variables. 15 i
standard discrete und continuons univarate distributions, standard crrors. marginal and conditional !
dismbutions. ".
Basics concept of Mament generaling functon, Probability generating Tunction and Universal \
11 generating function, Oiscrele distributivns: Geometric. Bernoulli. Binomial, Poisson and uniform 15
distributions, Continuous distributions: Normal, Exponential, Gamma, Chi-square, student’s \
and F, and Betadisteibulions. l —\
v Curve Fitting, Correlution und regression: Curve fitting, The Method of L.east Squarcs, fitting ol a 15 |
I straight Line and second-degree Parabols, Correlation coeflicients, Sitaple and muhiple lincar v |
Regression, lines of regression, regression coetlicient, Scalter diagram, est lov stop and cosrelation \ {
: L - TS pa ' g R SN S g UG
Teaching Learning Process: Class discussions/ demonstialions, Power point presentations, using c-content. Class activities/ assigaments, cie : ':
Curriculum & Syllabus Post Graduatiop and Fourth, Fitth- & Sixth-year course Unflee NEP2020. Mathematics 1
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d Readings:

Rohatgi, V.K., Saleh. A.K. Md. Ehsanes: An Intcoduction to Probability and Statistics. Second Edition Wiley-Inderscicnce. (2008}
Kennedy and Gentle: Siatistics Computing. Publishied by CRC Press. (2021)

Maver, P.L.: Introductory Probability and Statistical Apphications, (BH. 2™ Edition (1970)

Mood. AAL and Gravbill, F.: huroduction t the Theory of Statislies. McGraw Hill Fducation: 3 edition (2017).

Hogp. R.V. Craig. A. and McKean, Joseph W.: Introduction o Mathewalical Statistics. Pearson Education, .8™ Edition New Delhi (2019)

Suggested Continuous Evaluation Methods: Continuous imermal cvaluation through intemal tesls. quizzes and Presentation.

Suggpested cquivatent online courses: There arc online courses on the channcls such as Swayamn I'rabha, Moocs and NPTEL. E-contents from diffcrent onling
y

librares. e-PG Pathshaala cte

=
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Core-Elective Course — [1: Advance Numerical Analysis

Semester: Eirsl/Seventh

r Programme/Class: M.Sc. L Year: UG Resenreh Fowth Year or P.G. 1 Year

- i
7 Theory

I Course Code: 0720306 Course Title: Advance Numerical Analysis
' —

Course Objectives: .
This course aims o provide students with the (echniques for finding approximate numerical solutions to mathematical problems for which cuct or analyucal solutions are
unavailable or inappropriate. Successfu! students will have an appreciation of 1he difficultics involved in finding reliable solutions and will gain practical knowledge of

how (o apply the techniques and methods to specific problems such as finding roots of cqualions, guadraturc and numnerical sohttion of diffcrential equations.

—r

{ problems \iz. nonlinear equalions. a system of linear equations, inlerpolation and extrapolation, initial and boundary value problems of ordinary ditfercntial equanons, etc.

] Course outcomes:
COI. Apply Iheir knowledge of computer programniing to develop and implement their own computer codes of numencal methads far sulving different wypes of complex

| CO2. Find the solution of lincar and nonlincar equatioas and solution of differcntial cquations.

CO3. Demonsirate understanding of common numerical methods and how they are used to oblain approximaie. |
CO4: Identifv the challenging problems in continuous mathematics (which are difficuit to deal with aralytically) and find their appropriate solutions aceurately and 11

efficiently using computer codes

CO5:idenlily use of spline interpolation and difference equations in numerical analysis
) Max Marks
Credits: 4 Core Elective (Iat. + Ext.): 25+75 Total = 100
Minimum Marks: 40
—_

Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Five Hours in a weck) or 60 Lecture Hours in a Semester
No. of Lecfures

; Eve
{
I : |
J Topics Total 60 _'\ '

Unit

Modified Newton-Raphson method. Convergence ol Newion Raphson Mcthod. Bairstow micthod.

Gralte's root squaring method for poiynomial vquations. Matrix Inversion: Guuss Jordan Metbud. 3
Triangularization Méthod. Choleski’s Mclhod.

Algebraic Cigen values and Cigen vectors: Power methods. Jacobi's method. Given's method,
[l‘louseholder's method, Q-R mcthod: /\Fpruxi)muifm: east square polynomial approximation, 15
polynomuals, Legendre’s approximation, Approximation

i polynomis) approximation using orthogona
I with trigonometric functions. Exponential [unclions, Rational functions. Approximation by Chebyshev
polynomials, Max-min principle. i - 1 ) . s
Numerical Solutions of initinl valuc problems, Picard’s method, Taylor's wethod, Single and multistep
methods, Fuoler's and madified Fuler's method, Runge-Kutta second order method and statement of 15

fourth order Runge Kutta methods. Milne's ethod, Adatms-Bash lvrth method.
’ Spline approximation, construclion of cubic spline, application 1o differential cquaton by spline
method, introduction to difference equation and methud of solution (o find y' ™) e
Curriculum & Syllabus Post Graduation and Fourth, Fifth- & Sixth-yeapcburse Under NEP2020, Mathematics 2
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Teaching Learning Process: Class discussions/ demonstrations. fower point presentations, Class nctivities/ assigniments. etc.

Suggested Rendings:
). Fraberg, C.E.: Intraduciion 1o Numerical Analysis, Addison-Wesley Pub. Ca.. 2016.
=. Gupta. Radbey 8.: Elements of Numerical Analysis, Maemitlan India Lid, New Delhi, 2015.

3. Jain, M.K.. Iyengar, S.R.K and Jain, R.K.: Numerical Mcthods for Scientilic and Engincering Computations, New Age International (P Lid. New Delhi, 2014,
4. Sustry, $.8.: Introductory Methods of Numerical Analysis, UBS Publishers. 201 2.

Suggested Continuouns Evaluatian Methods:
Continwous internal evaluation through infeenal lests, quizzes and Presentation.

Course prerequisites: To study this course. a student must have had the subject Mathematics in UG degree.

Suggested cquivalent online conrses: There are online courses on the channels such as Swayam Prabha, Moocs, and NPTEL. E-contents from differem
online libraircs,

| Furthe rSupgestions:

Curricilum & Syllabus Post Graduation and Fourth. Fifth- & Sixth-year ¢

Se Under NEP2020. Mal_hematics
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COMPULSORY COURSE-1 : Topology

Year: P.G. Ist Year or UG in Research Fourth Year

Semester: Second/Eighh

Programme/Class: M.Sc.

Cuurse Code: 0820201

Course Titie: Topology |

Theory

Course outcomes:
COt
CO2
C03:

COs
CO6
melric spaces.

Course Objectives:
The beanty of the subject is to gain proficiency in deating with abstract concepts, with emphasis on clcar explanations of such concepls 10 others; 10 introduce

the theory of metric and wopological spaces; to show how the theory and concepis grow naturatly from idea of distance: (o be nbie to give zxamples which show
that metric spaces are more general than Euclidean spaces; (o be able 1o work with cuntinaous functions. and to recognize whether spaces are connected.
campact or complete.Mairie spaces are vital prerequisiles for many mathemativs conrses including Analysis. Topology. Measure Theory. Complex Analysis etc,

: To show how the tlicory and concepls grow naturally ffom idea ot dislance
: Diflerentiate benween functions that define 2 meteic on a set and thosc that do nol.
Use the Banach fixed point theorem to demonstrate the existeuce and uniqueness ol solusons o ditTerential equations

CO4: Apply the theory in the course to solve a varicty of problems at an appropriatc level of difficulty
: Metric spaces are vilal prerequisites for many mathematics courses including Analysis, Topology. Measure Theory. Complex Analysis cte.

: Understand scquentially compact spaces, Countable compactness. BWP and compactness and cxplain the relation between the three types of compactness in ‘

!

|
|
|

Mayx Marks

Credits: 4

Core Compulsory ‘

{Int. + Ext): 25+78 Total = 100
Minimum Marks: 40

|
|
|
JL
.

Teaching H

ours = Lecture-Tutorial-Practical (L-T-P*) : 4-0-0 (Five Hours in a2 week) or 60 Lecture Hours in i1 Semester

No. of Lectures Hours

i oa

[ NS B

}
[
) Unit Coursc Topic
’ |[ Definition and examptes of topological space, Closea sets, Closure. Dense subset, Neighborhoods,
j I interior. exferior, boundary and accumulation points. Denived sets. Bases and sub-bases. Subspaces, s
j— product spitees and relative lopology.
Continuous functions, homcomorphisms, the pasting lemma, Connected and disconnceled sets.
11 conncetedness on the rea) line, components, locally conneeted spaces. 15
[ T Countability axioms — First and second countable spaces, Lindelof’s theoremns, Separable } 5




v

’

1 o - . .
| Spaces, second cauntabilily and separability. Scparation axioms - TC, T1. T2, T3, T3, T
T4, their characlerizations amd basic propertics. Urysoln’s lemma and Tu(/c cxtensian L
l
l

Z

theorem. Statement of Urysohn's metrization thegrem.

Cowpactness - Cantinnons  functions  and compacl  scls. basic  propertics  of
compaciness. compaclaess and linite intersection property. sequentially and countably
|mmpacl sets. local compaciness and onc paint compaclification. Stalements of
| TvehonofT s Product teorem and Stone-cech compactification theoretn.

v

i

Teaching Learning Process: Class discussions. demonstrations, Power paint prescntations, using c-content. Clags activities! assignments. ete

_l[__" 1 "

Suggested Readings:
Stmmons. G. F: Iniroduction to Topulogy and Modern Analysis, Tata McGraw Hill, India 2016

l

bl

|

l' 2, Dieudanne (J.: Foundation of Moduern Analysis, Academic Press, New York, 1960,

| 3. Munkrey. James.: Topology. 2% Edition. Pearson Education. 2021, l'

| 2 Kumarcsan S. Tapology of Metric Spaces, 2* Edition, Narosa (20113, -

_ S

L Suggested Continuous Evaluaticn Methods: Continuocus intersal evakiation through internal 1ests. quizzes and Presentation. _,
Suggested equivalent online courses: There are unbine courses on the channels such as Swayam Prabha, Moocs and NPTEL. E- <.onunl: from different online ‘l
l|bmn€> «-PG Paihshaala cic |

L!— FUrher SugestiCNsI. .. ..o i e e e e e e e w
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COMPULSORY COURSE-I{ : Advanced Complex Analysis
Programnie/Class: M.Sc. Year: P.G. Ist Year or UG in Research Fourth Year E Semester: Second/Eight |
e ¢ |
Course Code: 0820302 Course Title: Advanced Complex Analbysis Theory !
f
Course Objectives: ‘ _ ; o ) ’ ) N
This coursc aims 1o provide an understanding ot the basic facts of complex analysis, in parliculnr_lhc nice propertics cnjoyed by the derivatives and integrals of functions of |
a complex variable, and (0 show how complex analysis can be used 1o cvaluate complicated real iotegrals via residue calculus. |
2 Course outcomes; {
COL Know the fundamental concepis of complex analysis. \
CO2. Prove the Cauchy-Ricmann equations and apply them w complex funclions in order o determine whether a given continuous function is complex differentiable. ;
CO3. Extend their know ludgu 1o pursuc rescarch in this ficld.
CO4.Solve the problems using complex analyais fechniques applied to different alluulmns in engineering and otl\er malhcmatical contexts.
Max Marks 1l
Credits: 4 Core Compulsory (Int. + Ext.): 25475 Total = 100 |
Minimum Marks: 40
Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Five Hours in a week) or 60 Lecture Hours in a Semester
Unit Course Topic No. of Lectures Hours
Complex intcgration, Regular Are, Contour. Cauchy-Goursat theorem, Simply connected domains,
| Mulliply connected domains, Cauchy's integral foruula. An extension ol the Cauchy's integral formula. 15
Significance of Cauchy's integral formula, Morera’s Theorem, Cauchy's incquality, Liouvitle's theorem -
and its applications. The fundamental thearem ol Algebra, Maxinum modulus principle. |
Properties and classifications ol bilinear wrunsfonnations, Bilincar manslvmmation as conformal
1 mappings, Ricmann- Mapping Theorem, Examples of conlfonnal mappings, Mcromorphic functions. 13
Entire functions, Taylor's theorem and its applications, Lavrent's Theorem and its applications.
- Singutaritics, Categorization of Singularitiex using Laurents series, tsolated singularities, Residucs,
Cauchy’s residuc theorem, Evaluation ol integrals, Many valued functions. branch paints. branch cuts |
n and branches of many valued functions, and with special reference to arg z, log z and 2°, The | 5
7 argumenl principle, Rouche’s theorem.  Analytic  continuation, - Uniqueness of diteet  analytic
continuation, Uniqueness of analylic continuation alony a curve, Power scries iethod of andl)m'
conlinuation.
v Canonical products, Jensen's formula, Poisson-Jensen Tonnula. Nadamard's three cireles theorem, Order 15
of an entire Manction, Exponent of convergence, Burel's theorem, Hadamard's factorization Theorem, )

Curriculum & Syllabus Post Graduation and Fourth, Fifth- & Sixth-y

coursg/Under NEPéC\zO. Mathes
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Teaching Learning Process: Class discussions/ demonstralions. Power point prescnlations. using c-content, Class activities/ assignmenss, ctc

Suggested Readings:

1. Ahlfors, L.V.: Complex Analysis. McGraw Hill Education: 3rd Edition. 2017.

2. Brown, J.. Churchilt, R.V.: Complex Variable and Applications, McGraw-Hifl Educalion; Yth Edition. 2013.
3.

(

Conway, 1. B.: Functions o' One Complex Variable. Springer-Verlag. Intemational student Edition, 27 Edition, 1996.
Priestly, H. A.: Introducnion to Complex Analysis, Oxford University Press. 2008.

Suggested Continuous Evaluation Methods: Continuous infernal cvajuaton through internal ests, quizzes and Presentation,

Suggested equivalent online courses: There are unline courses on he channels such as Swayam Prabha. Moocs and NPTEL. E-contents from different online
libranes, o-PG Pa(hshaala cie

Curriculum & Syllabus Post Graduation and Fourth. Fifth- & Sixth-yearcourse Under NEP2020. Mathematics
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Compulsory Coursc — I1I : Number Theory

Pragrammne/Class: M.Sc. Year: UG Rescarch Fourth Year or P.G. | Yeur Semester: Sccond’Eigin

Course Code: 0820303

Course Title: Number Theory Theory

Course Objectives:

Thc aim of the coume is 10 acquaint students with ahmost al) basic concepts of number theory and to demonsirate applications of number (heory. 1t will help students to grasp
rigorous and tricky proots of many imporant results (hat have been used by tiem from guiet fong time. The students will learn the usc of Chinese remainder theorem.
Fermat's Theorem. Wilson's theorem. Lagrange theorem, Quadratic reciprocity. ete. 1t will supply methods to solve lincar Diophanline cquations, linear congruences, '

svstem of Tincar congruences. quadrtic congruences. cte. Students will be able 10 deteet the primality of a large integer. It will show how various number thearetic concepts |
and thearems are applicable in crvptography.

|
Course ountcomes:

-
|
|
|
|
|

|
COL.Identify the challenging problems in modern mathematics and find their 2ppropriate solutions.

CO2. Formulale and prove conjeciures abotd nuimeric patterns, and produce rigorous arguments centered on the material of number lheory, most natabiy in the use of ,
Mathematical Induction and/or the Well Ordesing Principal in the proof of theorcms. !

COJ3. Apply the knowledge of Number theory and Cryptography to attain o good mathematical maturity and enables to build mathematical thinKing and skill. '
CO04. Dexign. analyse and implenient the concepts of Diophantiae equations for solving dilTerent tvpes of problems. for example. sum of two and four xquares

1

|
{ Max Marks *i
r Credits: 4 Core Elcctive r {lot. + Ext.): 25+75 Total = 100 |
. Miniraum Marks: 40 i
]
{ Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Five Rours in a weck) or 60 Lecture Hours in 2 Semester :
' Unit Topics No. of Lectures Total 60 |
The division algonthm, Definition and theory of the GCD, Euclid's Lemma, Definition and theory of |1
I the LCM, the extended Euclidean algurithin, Diswribuiion of primes, the fundamental theoremn of I3 |
arithmetic, The Sieve of Eratosthenes, The Goldbach canjecture. Consequences of Ditichiet theorein, 1#
| . . N N P—
! Stutement of Prime Number theoreni, Selutions of word problems using the theory of linear | .}
| Diophanline equation. Solution of simultancous xystem of linear congruences. -
- s = - - = — e U S
| Number Theoretic Funetions: The number (r). sum (o). and product of the divisors, Muliiplicative ) 1
' {1 | tuncion. Mahius function, Morten’s Lemma, The Mabius imversion formula aud s applications, The | {3 [

grealest infeper function, Legendre formuli and its application.

The order of an integer modufo nand order of higher powers of the integer modulo n . Primttive roots for =
M primes. Finding al) primifive roots of a Frimc,_(‘mnposilc numbers having primitive roots, The rheory of '
indices, Properties of index, Salutions of pon-lircar congrucaces, Euler’s enterion. Solutions of quadratic

congruences with prime moduli

Pscudoprimes and absolute pscudoprimes, Perfect numbers. even perteet mumbers. . The Fibonacci
scquence and its propertics, Continned Jractions: representation of rational number as o finite simple 5
J continued fraction. Solution of linear Diophitntine ¢quation by means of simpl

IV

tinued fractions [ ]
= Under NEP2020, Mathematcs 2

Curriculum & Syllébus Post Graduation and Fourth. Fifth- & Sixth-ye




N R e T

|

{ Teaching Learning Pracess: Class discussions/ demonstrations, Paw er point presentations. Clusy activities/ assignments. elc.

Suggested Readings:

1. Burton, David M.: Elementary Number Theary (7th Edition). McGraw Hill Education. 201 7.

2. Dudley U.: Elementary Number Theary (2nd edition) Dover Publications. 2008, .
3. E. Gearge. Andrews: Number Theory, Dover Publications, 1994

Suggested Continuous Evatuation Methods:
Continuous intemal evaluation through internal (ests. quizzes and Prescnlation.
Course prercquisites: To study this course, a student must have had the subject Mathematies in UG degree

Suggested equivalent online courses: There are online courses on the ehannels such as Swayam Prabha. Mooes, and NPTEL.

FurtherSoggestions: ... e e e

E-contents {ram dJifferent online libraires.

|

coupse Under NEP2020. Mathematics
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| COURSE-I : Abstract Algebra i
1 Programme/Class: M.Se. Year: P.G. Ixt Year or UG in Research Fourth Year Scemester: FirsuSeventh Ji
— G . o
(E:u_rzc_'_(.odc: 672030t Course Title; Abstract Algebra Theory :
——— —1
Course Objectives: Acquiring ability for defining algebraic structures, consfructing substruclures. analyzing a given strocture. developing new structures based on given 4
| structures. and comparing stouctures.
]_ Course Outcomes (CO’s): I-
COJL.Abiity 10 soly ¢ non-trivial problems based on various concepls in the coursc. !
v CO2. Deternuning the connection and transit amigd formerly studied mathematics (discrete mathemalics) and advanced nmhcmauc; (advanced abstract mathemaiies). |
CO3. Abiluy to apply abstract atgebrd fo solve problems in other branclics of matheniatics uad also in other disciplines. |
CO4. Peseribing relationship between Abstract Algebra and other coursex in mathematics : I!
!' COs. Understznding the dependency ot resulis based on carlier results, and therchy developing a correct approach towards Tife reatizing the deep connection among past. .
|
| presentand future. For example, in ring theory, the ring of palynomials over a Neld is a gilt of the division algorithm. |
CQ6. Possessing pre-requisites for pursuing research in Cryptography [
- S
| ’ Max Marks . !
| Credits: 4 Care Compulsory (Int. + Ext.): 25473 Total = 100 |
: f l \lmlmum Marks: 40 i
= B SRR s |
! |
jl Teaching Houvrs = Lecture-Tutorial~Practical (L-T-P) : 4—0 (Four Hours in 2 week) or 6D Lecture Hours jn a Semester i
[ i e —l
]3 Unit ! Caursc Topic No. ol t.ectures Hours !
- = s S - — 1
i o > - . - - . H |
] Definitions of a group, Subgroups, Cyclic group. Permutation group, Even aund odd pesmutation: |
| statement of Cayley’s theorem, Lagrange's theorem: definitions of Nommal subgroup, Quotient group, .
[ Ring, Subrings, Integral domain and held. Mdeal and quotient ring.  automorphism. moer | 15 '
o automorphism, Polynomial ring over cammutative ring, delinition ot division algorithm, principal | ; _
| wWeal domain, Reducibility testy, brreducibitity tesis, Fisensicin critcvion. Unique  faclorization i
i domains, Euclidean domain :
. [ = o L A e e | ]
| Cuuchy's (heoremy for finite abelian group. Cauchy's sheoremi tor an arbitrary  Qibite group, | !
| T Fundanienal theorem on Immonmrplux'm ol groupa, Sceond and third taw of isomorphism of groups, 13 '
' Maximal subgroup. Composition serics, Jordon UHolder's theorem, Subnormal and normal series, , ’
] Solviible gronps. Charae l\.l‘l\lIL property of soly lh[L roups |
| I B — | — M S g — — - —_—————— _ e
Curricolum & Syllabus Post Graduation and Fourth, Fifth- & Si Airse Under NEP2020, Mathematics 1
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| Core-Elective (Group - 1) COURSE-I : Mechsanics ,
Prageamme/Class: M.Sc. ' Year: P.G. Ist Year or UG in Rescareh Fourth Year Semester: Sccond/Eight |I
B |
Coursc Code: 0820304 Course Tifle: Mechunics . Theory l
Course Objectives: i
Mechanics s the oldest branch of the Physies discipline and isas well important in the discipline of Mathematics. 1t i3 actually an intcrmediate course in classical
mechanies intended for mathematics niajors. The core is the new formulation of mechsnics and the substantial range of new techniques in the applications, |
Course outcontes: i !
COL. To distinguish benveen inertia frame of reference and non-incrtial frame of reference. .
CO2. To frame the matheniatical constraints on the bases of physical ccstrictions imposed on a systemn, which siroplifics the process of solution of a physical :
problem.
€0J. To understand the mechanicy of 2 system of panicles falling under classical mechanics. {
CO4. To differenuate between Newtonian. Lagrangian, Hamiltooian and Routhian approach of solving a mechanical problem.
COS. To delenmine the Lagrangian amd Hamiltonian of mechanical systems and use these functions to obtain the solutions of even complicated mechanical :!
systenis with case. b
CO6. To identify the conserved quantitics, if any, associated with the mechanical system. |
CO7. To apply fundamental conservation principles lo analyze mechanical sysicms. '.
CO8. To usc advanced theoretical techniques 1o solve mechanical problems dike use of canonical transformations, variational principles, Hamilton Jacobi theory. ].
CO9. To use Poisson’s Brackets and Lagrange's Brackets o solve mechanical problems. ,
R Max Marks i
Grodise 4 Core Flcetive (Int. + Ext): 25+75 Total = 100 |

Mininm xilnrks: 40

Teacbing Hours = Lecture-Tutorial-Practieal (L-T-P) : 2-0-0 (Five Hours in a week) or 60 Lecture Ho.urs in a2 Semester

Unit Conrse Tople No. of Lectures Hours

N B

Introduction to the system of particles, Conservauon laws lor the system of panicles, generalized
coordinates, Virtual displacemems, Constraints and constraimed motion, classification of constraints:
Holonomic versus nun-holonomic sysiems, Scleronomic versus rheoaomic systems. Dearee of Freedom,
I generalized velocity, generalized acceleraion, generafized potential, generalized momentumn (Conjugate l

4 momentum), Generalized force. Lagrangian Mcchanies: Physics in configuation space wilh generalized
coordinates as independent variable, Definition of the Lagrangion. Euler-Lagrange cquations of molion,
Derivation of Euler-Lugrange cquations from difTerential principle i.e.. by D* Alembert's principle, Simple
applications of the Lagrangian formulation to systems wiih holoneniic and non-liolonamic constrainis i

*h

Al Course _Under NEP2020, Mathernatics
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4 ‘chnl(oma:t _:mj:hamcs: physics in phase space with generalized coardinates and meomenta treated av |
. mdependent vanubl‘es. Definition of the Hamiltonian (through Legeadre's transformation) and its relation ,, O
(o‘(hc_ cncrgy._l—lzxpullon's canonical cquations in cylindrical and splicrical coordinates as well, Hamillon's | |
i pnncml_c‘ Derivation of umilion's equatiens by incgral principle i.c. by Hamilton's poinciple. Desivation | (5 i
of Humilon's prineiple by differential principle i, v. by D' Alember’'s principle, Denvation of Lagrange's |
cquabines frem integral prineiple i.c. Hamilton's' principle. Simple applications of Hamillen's cquations of |
mation. Cyelic (ignorable) coordinates and conservstion taws, Routhian  Mechanics: Definition of f
Routhian, Riul_h.'s equalions of woton and energy funcuon Principle of least action. II
Vanational Caleulus and its Application to Mechanics: Euler's equation for functions of one dependent | |
P R vanable and its yeneralization 10 (i) “n" dependent variables (i) higher order derivarives, Applications of 5 15
caleulus of variation: Shortest distance between two poinls on a plane, Mirimum surface of ;
, revolution, Brachistochrone problem. Isoperimetric problem. Geadesic. Lagrange's muktiplicr method. I I
: . : ‘ . . . . : : ) T
| 0 Hamilton Jacobi theory: Hamilton Jucobi equation. Sacobi theorem, Method of separation of variables in | 1
Hanulwon Jacobi equation ang s simple applications. | s [
Teaching Learning Process: Class discussions/ demonsliations, Power point presentations, using e-content, Class detivities assignments. ete I'.
| Suggested Readings: 1
i 1. Gelfand LM., Fomin S.V. and Silverman R.A.: Calculus of Variuions, Prentice Hall, 2000 1
2. Goldstein, 11.: Classical Mechanics (3rd Edition), Pearson New Inlemational Edition, 2014. 1ISBN 13: 9780201657029/ ISBN 10: 0201637023 i
. . . . | - - |
1. Rama, N.C. and Joay, P.S.: Classical Mechanics, Tnta McGraw Hill. New Delhi. 1991, ISBN-10: 007460315%/ 1S8N-13: Y7R0074603154 ,
3 - 3 . . . . s @
[ Suggested Continucus Evaluation Mcethods: Continucus internal evaluation through inlernal tests. guizzes and Presentation, i
: {
. . PR {
} Suggested equivalent online courses: There are online courses on the channels such as Swayam Prabha, Moocs and NPTEL. E-contemis from dilférent - 1
online libraries, ¢-PG Pathshaala ete i
L FUEANET SUBBESHONS ... . ...vteeeteestesbeastaiseecineesaee e aee e et e e e mee s oae e st s ma e e e s e e e s e o e e e ek eeae e annas %l
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l\ Core- Elective (Group - 1) CGURSE-1I ; Financial Mathematics -
M Year: P.G. 1« Year ar UG in Research Fourth Year

_____ | Semester: Second/Eight

Course Code: 0820308 Course Title: Financial Mathematics

Theory

Course Objectives: The objectives are (o invoduce the basic mathematics] coneepts and techniques used in finance and business. This also highlights the inter-

celatianships of the mathemiuics and problem-solving skills with a particular emphasis on financial and business applications.
Course autcames:

con Dcmonslmlc understandimg of basic concepts in linear alucbra, relating (0 lincar equations. matcices, and optimization.
CO2. Demonstrate understanding of concepts relatiag o functions und annuities.

CO3. Employ methods related 10 these concepts in a vanely of financial applicalions
CO+. Apply logical thinking s problem solving in context,

COS. Use appropriste technology to aid problem solving.

CO6. Demonstrate skills in writing mathenaties

Core Elective (Iat, + Ext.): 25+75 Total = 100

) i Max Marks
| Credits: 4 1
b Minimum Marks: 40

[
I S

Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Five Hours in a week) or 75 Lecture Hours in a Semester

[ Unit T Coursc Topic f Nu. of Leetures Hours 1
4 . : T . I r - B
' Some Basic Definilions and Terminology, Basic option theory: single and muli-period binomial pricing | !
I : models, Cox-Ross-Rubinstein (CCR) model, Black Scholes formula for potion pricing as a limit of CCR 15 |
model. _i
= ]
I 1 Brownian ad Geoinerric Brownian Motion, Theory of' Martingales, Stochastic Calcolus, Stochastic % 15 |
differcntial Equations. ! ) ‘
| i 1to™'s formnula 1o solve SDLE”s, FeysmmnKac (thearem. Application of stochastie calculus in option pricing, 1 s ﬂl
Black Scholes partial differentiaf equations and Rlack Scholes farmula, ' ] . |
Vv : Mean Variance pdnl'olio theory: Matkowiiz model tor Yortfolio optimization and Capital Asxet 1<
: Pricing Mode! (CAPM), Inferest rufes and interest cte derivatives; )

L 5 ==\

Teaching Learning Process: Class discussions/ demonstrations, Power point presentations, using e-content, Clays uctivitics/ assignments, cte

|
i

Sugpested Readings: :
1. ‘Parikh, J.C., Stochastic Process and Financisl Markels, Alpha Science Iniemational, 2003.

| |
e

o = KeE ” ) 3 o I
Curriculum & Sylfabus Past Graduanon and Fourth, Fifth- & Sixthoycar CWNEPZOZO. Mathematics
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{

| L RomanS. An Introduction the Mathematics of Finanze. Springer, It Edition, 2000
L. Ross.S. AnIntreduction to Mathematical Finance, Cambridge University press.drd Edition, 2011,
Suggested Continuous Evaluation Methods: Continuous intemal evaluation through nternal tests. quizzes and Presentation.

—
L

Suggested equivalent online courses: There are online courses an the channels such as Swayam Prabha, Mooes and NPTEL.
online libmrics, ¢-PG Pathshasla cic

L-contents from different

Further Suggestions:....... .. ... ...
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Core-Elective (Group-1) Course — 1T : FLUID DYNAMICS o

Programme/Class: M.Sc. Year: U.G. Rescarch Fousth Year ol P.G. 1 Year

Semester: Sccond/Cight

Course Code: 0820306

Coursc Title: FLUID DYNAMICS

Theory

le_l‘.sc ijec(.l\'cs: Alimost evervihing on this planet, either is u Nuid or moves within or near s Nuid. Fluid Mechanics is an important subject thst is purticulurly open to cross
fertilization with other sciences and disciplines of engincering. The main objective of the course is to develop fundamental knowledge and understaading of the mechanics of fleid

at rest and in mation to develop the ability to demonstrate and farmulate physical probiems encountered in different brauches of engineering [n mathematical form and arrive at
uscful solutions )

COI. Ta know . understand and apply the basic concepts ol Fluid Mechanics .
CO12. To descrite the physical propertics of a Nuid,

CO3. To conven pliysical laws ol consen ation of mass. momentim, momcnl of momentem and cneegy into mathemauceal equalions and apply them to describe the thidd motion.
CO4. Tu trame and desenbe the (low yrough potentisl function and siream lunction.

COS. To desenbe the motion of idest and real fluids wilh different lechniques including complex variable technique.
CO4. To understand stress-strain relationship in Newtonian fluids.

CO7. To apply Bernoullt equations yn their domain of validity for tliid flow rate meastrement.
CO8. To understand the singularitics af the Now: ticld.

CO9. Te make dimensional analvsis and use 010 derive the dimensionless numbers.
CO10, Tov link flow behavior wilh non-dimensiona) parameters

CO11. To apply the similitude concept and sef up Ihe relation between a model and a proterype.

CO12. To define, describe and apply (he basic low equations, such as (he Navies-Slokes equations (o cvatuate velocity, pressure drop in simple geomelries like lamimar Hows between
! parallel plates. axial and transverse flows in pipex and flows in anoular region produced.

v

Miax Marks

Credits: 4 ‘ (Int.+ Ext.): 25475 Totul = 100

Core Compulsory

l Minim Marks: £0

!
|

|
b
}
|

Teaching-Hou.rs = Lecturc-Tutorial-Practical (L-T-P) : 4-0-0 (Four Hours in a
week) or 60 Lecture Hours in a Semester
Unit )

Topics

No. of Lectures Total 60

Introduction: fluid characteristics, continuum concept and basic propertics of fluids. Newtonian law of viscosity, |

Kinematics of Muids: Eulerian vs. Lagrangian deseriptions of Auid motion, Equivalence of Lagrangian and Euterfan |

I methods, Genersl motion of a fluid element: Tronslation (Accelecation of a Nuid particle in a velocity field). Rotation \
(angular deformation) and Defonmation (volometic or extensional strain/ shear sirain). Flow lues: Stream lines, Path

|
|
|
1
|

||
R |
!
a
|

15
lines, Streak lines, Boundary conditions and boundary surface, j
I General theory of stress in a real Nuid: Nonnal stress, Shearing stress, Transformation ol stress components from one ||
coordinate system 1o another coordinate system, Symmetry of stress (ensor, Plane stresses, Principal directions and |

I Principal values of stress tensor, Constitutive ¢quittion for Newtonian Quid, Conservagierfyws by the Control Volume ll 15

Curriculurn & Syllabus Post Graduation and Fourth, Fifth-
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' EI?P‘.‘H’OF-C!’: Maxs conservaticn equation in rectangular cartestan. cylindrical und spherical coordinate systems. Equivalence F

| of ORIy e N . . . . . . .
! of the mays canservation equalions derived by Lagrangian method and Euleriay method, Lquatior of conservation of
momentom {(NavierStokes Equation and Culer Lqualion), Equation ol conscrvation of moment of momentum. Equation

I

!

]

i ol conservalion ot cnergy. Simple and gireet applicitions ol conscrvalion cqualions.
!

|

|

|

]

|

{
|
T e lat . . K . . . K . = 1
Vonrticity and cn\rcul.}lmn, Elementary propertics of vortex motion, Stream function for two-dimensional incompressible !
flou—'. Strea'm function and potential ow theory. Theorems about rotationsl and irrotational flows of inviscid and ’
mcomprcsszb_lc flows - Stokes™ theorem, Kelvin's minimum cnergy theorem. Gauss theorem, Kelvin's cireulation J
m theorem. Uniquencss of invotational Nows. Bemoulli's equation for incompressible and inviscid flows: Integration of 5 |
- o 4 . . . N . - . . . |
Euler’s equation along seamlne for steady and unsteady flows, Applications of Bemoulli's equation for imotational |
flowes: Flow through an onfice, Motion of a jet through atmosphere. Pitot tube, Venturi meter. |
. . B - B . I3 - - |
| T\‘\‘o-dxmcnsnunal icrotattonal incompressible flows (Complex variable technique and its applications): Blasius theorem, !
‘ Milne’s circle thearem. Flow ficld singularitics: Sources, Sinks and Doublets in twn dimensions, Images of a source/ {
sink/ daublet with respect 10 o line and with respect 10 a circte, Simple applications of source. sk und doublet. !
N . . . N . . R— 1
| v Dimcosional analysis. Buckingham Pi thcorem. Dimensionless numbers (Reynold number, Pressure coctlicient, Mach 15 I
J number. Froude number, Prandil number) and their propertics Basic introdection 10 Newilonian and non-Newionian |
[ rhealogiey Ii
) Teaching Learning Process: Class discussions/ demonstratons. Power paint presentations, Class activitics/ assignments, ci¢. l
Suggested Readings: f
1. Betchelor, G.K. An Introduct(ton of Fluid Mechanics, Oxford University Books. NewDethi, 2000. |
2. Charltun, F.: Text Book of Fluid Dynamics, CBS Publishers, Delhi, 2004. !
3. Raisinghanta. M.D.: Fluid Dynamics: with Complele Hydrodynamics and Bovndary Layer Theory, S. Chand Publishing, 2014, (SBN 13; 9738121908696. i
l 4. Rathy, R.K.: An Introduction of Fluid Dynamics. Oxford and IBH Publishing Co..New Delhi, 1903, |
| & Yuan, S.W.: Foundations of Fluid Mechanies, Prentice Hall of India Private Limited, New-Delhi. 1988, ISBN10: 0123208132/ ISBN-13: 978-0133298130, ]
' Suggested Continuous Evaluation Mcthods: Continuous internal evaluation through internai tests quizzes and Presertation. é
L i
| Course prerequisites: To study this course, a student must have had he subject Mathematics in UG Level. . %
———; — !
! Suggested equivalent online courses: There are onfine courses on the chianncls such as Swayum, Swnyam Prabha, and NPTEL. ¢ -cuntents from different onfine ll

| libraires.

[ Further Suggestions:............vcvmvciescinininnen
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Core-Elective (Group-2) COURSE-I : Linear Algebra

Year: P.G. Ist Year or UG in Rescarch Fourth Ycar

r Programnie/Class: M.Sc.
r—‘ﬁ__\'——\_.‘.__‘___\
L Course Code: 0820307

Caurse Title: Linear Algehra Thearv
{
f
I
{
|

Course Objectives:
The main'objccu:vc of this course is to develop thearctical as well as work
1Isomomhisms. cigenvalucs, eigenvectors, the minimat polynomial, diagon
_l_tr!car algebra finds applicaiians in coding theory, cryptography. praph theory and line
insieht to srudy general plus advanced conienis of the above-mentioned courses.

ing knowledge of the central ideas of lincar algebra like finear transformations, invertibility &
alization, canonical Forms, rational & Jordan forms. bilincar forms and their classification..
ar programming. Thus, afier completing this course. students shall bear a guod

Course uutcomes:

-1 . . . . . " . . . . L N .
COL: Understand the notion of a veclor space and lincar transtormation and w determine basis and dimension of & vecror space.
CO2: Understand the concept of lincar iransfonmation and 1o find the ronge space and null space of the linear transformation

CO3: Find the eigenyectors and Figen-value 6fa square matrix and 10 know diagonalization of the matrix

| €O4: Compute an orthogonat basis using the Gram-Schmidt process.
e ] o ¥
‘ : X T Moux Marks |[
i Credits: 4 Coure Elective (It + Fxt): 25+75 Total = _100’
Mintmam Marks: 40
Teaching Hours = Lecture-Tutarial-Practical (L-T-P) : 4-0-0 (Five Hours in 4 week) ar 60 Lecture Hours in 3 Semester |
| Uit ’ Course Topic No. of Lectures Hours _]
!——.— N . .
I Lincar 1ransformations, [somorphism, Range und nuM space. The matrix representation of - ;
] ] linear (ransformations. Linear functional, Double dual. I J
{ : Invertibility and lsomnorphisms, The change ol coordinate matrix, The transpose of a lincar (
il 1i transformations, Polynomial idcals. Prime factorization of polypomials, Inner product spaces. s |
! Bessel's inequality, Normal and unitary operators. l
- _ — |
| Elementary canonical forms: Annihilating  polynomials, The minimal polynomial. lnvacant i
| IH subspaces, Simuliancous criangulation, Simultanesus  dingonalization, Direct-sum * decomposition, 18
i Invariant direct sume, The primary decompasition theorem.,
l[ Orthogonal and unitary reduction of quadratic aud Hermuisn fosm. Positive delinite quadratie
w' forms, simultancous reduction, Biliacar forms, Matrix of a bilincar form, Classification of bilincar | s |
forms: Symmctric bilinear forms, Skew-symmetric bilinear (orms _L ’
> TSN o RS oo oTF e te oWl !
Fl‘cachiug Learning Process: Class discussions/ demonstrations, I'ower point presentmions. using e-vontent. Class activities/ assignments, cte !
L ] i R L i e
f Supgested Readings: - 2 : /) J’
: i of course PYader NEP2020. Mathematics

{

_Curriculum & Syllabus Post Graduationy and Fourth. Fifth-




i. David C.Lay, Steven R.Lay and Judi J.MC Donald; Linear Algebra and its Applications, 6" Edition Pearson Cducation 2021.
2. Hoffman, K.. Kunze R.: Lincar Algebra (2 Edition), Pearson, 2017

3. Friedberg. S.tL. Inscl ,A.J., Spence, L.E.: Linear Algebra Pearson Educalion India.2015.

:. Strang, G. Lincar Algebra and its Applications (4 Edition). Cengarge Leaming, 2007,

Sahai, V. and Bist, V.: Linear Algebra (2 Edition), Narosa Publishing House, 2013.

Suggested Continuous Evaluation Methods: Continuous internal evaluation through internal tests. quizzes and Presentation.

Suggested cquivalent online courses: There are vnline courses on (he channels such as Swayam Prabha. Moocs and NPTEL. E-contents from different online
libraries. ¢-PG Pathshaala ete )

Further Suggestions:...................ooivvvenen. O S DU

7T
=

Sixth-year course Under NEP2020, Mathematics
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Core-Elective (Group-2) COURSE-JI : Data Structure with C

Programme/Class: M.Sc. W

Year: P.G. Ist Year or UG in Research Fourth Year

Scemester: Sceond/Eight

Course Code: 0820308 J

Course Titles Data Structure with C

Theory

-

Y

E
[0
o

Course ou(comes:

Course Objectives:

A prominent purpose of progranuming languages is 1o provide instructions 10 a computer.
Programniing languages dif¥er from most other farms of human capression i that they require a greater degree of precision and conipleteness.

Studying programming langaages will help the students be better at their job, make more mosney. and be a happier. more fullilled and mure inlorined citizen.
becanse they will leam o: Choose the most appropriaie fanguage {or a given task.

A programming language 1cts (he studenis to cxprc:«é compulational tasky in coriisn wayvs.

Programming Janguages often produce more cfficient code through optimization for specific system architeciere.

[ COT. Understanding a funcuonal hicrarchical code organization.

‘ COL Abilny 1o define and manage dala structures based on problem subject domain.
CO3. Abihiy 10 work with texwal information, characters and sirings.

CO4. Swdents will be able to develop logics which will help them 1o creale programs, applications in C. - ’
COS. Also, by learning the basic programming construets they can easily switcl over to any other Language in future.

F Credits: 4

(

Core Elective

Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Five Hours in 2 week) or 60 Lecture Hours in 2 Semester

Max Marks
((nt. + Ext.): 25+75 Total = 100
Minimum Marks: 40

i

e e

r Unit Course Topic No. of L.ectures Hours
| P . R . .
f I Introduction to the C Language; Wiiting a Simple C J'rogram: Leaming the format of a C progran, s
I declaring variables. designing program flow and control, defining and using functions, dala types, using h
f standard terminal I/O fimetions.
!
: Conditional Program Exccution: Applying il" and switch statements, nesting it and elsc.
‘restrictions on swilch values, use ol bresh and defaulc with switch. Program Loops and [teration: Uses
I of while, do and for [oops. maltiple loop variables, assignment operators, using break and contimie. 15

Madular Programming, Arrays and Struclures

Passing arguments by value. scope nules and global variables, separate compilation, and ltinkage,
building.vour own modules. Array notation itnd representation, manipulating array clements, using
mublidimensional amays, arrys:ofunknown ar varying size.

-Curriculum & Syllabus Post Graduaﬁon and Fourth, Fifth- & Sixth-year course

oIy b
der NEP2020. Mathematics
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i

ui Structures: Pwpose and usage of structures, declering structures, assigning of structures. Unions: 15
Components in overlapping memory, declaring and using unions. .h vs. private .c files. hiding private i
variables and fuaclions
Functions and Pointers to Objeets: Simple C-functions. passing arguments to functions, retuming

v values from functions. reference arguments, overloaded functions, recursion, inline functions. default 14

argumenty, scope and storage class. returing by reference, Constant function arguments. rumtime
memory management. Pointer and address arithmetic. pointer operations and declarations, using
pointers ax funclion arguments, Dynamic memory aflocation

locrniny =

Teaching Learaing Process: Claxs discussions/ demonstrations, Power point presentations, using c-content, Class activities/ assignments. cie

Suggested Readings:

T oA e

1. Budd,”Object Oricnted Programmying . Addison Wesicy
Balaguruswamy. “Progrnmming in ANS! C.”" TMH
Kanetkar ,Yashwant “Poiniers in C

Schield, Herbert, Complele Reference in C,” TMH
Yashwant Kanetkar.™ Letus C, BPB

Suggested Continuous Evaleation Methods: Continuous intemal cvaluation through internal tests. quizzes and Presentation.

Suggested equivalent online courses: There are online courses on the channels such as Swayam Prabha. Moocs and NPTEL. E~ontents from difterent online

libraries, e-PG Pathshaala etc

Further Suggestions: ..........

...... B Y
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Core-Elective (Group-2) Course — 111 Dynamical System
, Semester: Secund/Eigt 2

p .
rogramme/Class: M.Sc. Year: P.Gi. ! Year or UG in Rescarch Fourth Year

’ Theary

Course Code: 0820308 Course Title: Dynamical System

and other arcas. As mathemnatical

systems describe the thme evolution of systems which arise lrom mathematics, physics. biology. chernistry

Course Objectives: Dvnamical
plicitly solved. The aim of the coursc is to sec how 1o make a

objects they are ordinary difie

rential cquations, usually nonlinear and therefore not usually able to ex
a dynainical system using many different analytic 10vls. Course autcomes: "
{

|

)

|

qualitalive analvsis of
of low dimensiona) systems of ordinary differential equalions in conliauous time

COL. To introducc students to the basic mathematical skills for the qualitative solving

including dimensionless forms, phase portraits, and bifurcations.
CO2. To provide a brief introduction to the way ordinary differential equation can be used to model. explain and interpret real world problems.

i Max Marks ‘\
‘ Corc Elective | (Int, + Ext.): 23+75 Total = 100
| Minimum Marks: 40
—_—

.

CO3. To pravide 2 briel introduction 1o the theory and concepts that under pin the fictd of dynamical svstems.

Credits: 4

L Teaching Hours = Lecture-Tutarial-Practical (L-T-P) : 4-0-0 (Four Hours in 2 week) or 60 Lecture Hours in a Semester
'
J Unit Course Topic ’ ¥o. of Lectures Hours 1
| The orbit of a map, fixed point, cquilibrivm point, periodic point, circular map, configuration space and phasc 15
space, !
Origin of bifurcation. Stability ol a fixcd point, cquitibrium point. Concept of limit cycle and torus. s
I Hyperbolicity. Quadratic map. Feigenbaum's universal constant.
| ‘Tumning point. trans critical, pitch work. Hop! bifurcation. Period doubling phenomena. Nonlincar
| i OscillatorsConservative system. Hamiltonian system. Vacious Type of oscillators in noatinear system. Solutions 15
’ of nonlinear diffcrential equations.
Phenomena of losing seability. Quasiperiodic motion. Topological study of nonlinear differemial equations. | 15
~lV Poincare map. J .

Teaching Learning Process: Class discussions/ demonstrations, Power point presentations, using e-content, Class activities/ assigninients, ete

Suggested Readings: LAt
1. Amold. V.I. Dynamical Systems, Canibridge University Press, 1993,

[ 2. Arrowusmitl. D.K.. Introduction to Dynamical Systems, Ca_xixbr_idgc University Press, 1990, /7 -
i Cu'rriculum & Syllabus Post Graduation and Foyrth. Fifth- & Sixth-year course Undes EPZWCS




= Rober: L.Pavancy. An lntroduction to Chuotic Dynamical Systems. Addison-Wesley Publishing Co. 1989.

Suggested Continuons Evaluation Methods: Continuous infernal evalaation (hrough intema) fcsts. quizzes and Presentation,
Course prerequisites: To study his course, a student must have had the subjeel Mathematies in UG degrec.

e |

Suggested equivalent valine courses:  There are ontine courses on the channels such as Swayam Prabha, Moocs and NPTEL. E-contents from different online libraires.

Curriculum & Syllabus Post Gradué_f_ioh -and'Fourth. Fifth- & Sixth-year course Under NEP2020, Mathematics
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Core-Elective (Group-1) COURSE-

1: Research Methodology & Computer Applications

Programme/Class: M.Sc,

f Year: P.G. 1l Year or UG in Research Fifth Year

’ Semester: ThirdNinth

|

Course Code: 0920301

f Course Title: Research Mecthodology & Computer Applications —[

Theory |

—

Course Objectives: The primary objeetive of this course is to develo
The course develops the understanding of the basic framework ol'the
Course outcomes:
COI: Design o good quantitative
CO2: Lxplain the epistemological assumptions of
the criteria tor evaluating qualitative rescarch methods

CO3: Design and conduet an in-depth interview study, an aral history inlerview study. a focus group stidy. cthnography. a qualitative content

case study. and 1 mixed-niethod study.

purpose statement and good quantitalive rescarch questions and hypolheses.

CO+: Wrile a qualitative methods and findings section. as for a qualitative rescarch article.

COs. Design 2 good qualitative purpose statement and a good central question in qualitative rescarch,

F
|

[t______.____k#

p a rescarch orientation among the scholars and to acquaint them with fundamentals of research methods.
rescarch process. Also gives an understanding of various rescarch designs and technigues.

qualitative research methods. how (0 select the appropriate gualitative research method 1o address a research question. and

analysis snudy, a qualitative

Credits: 4

] Corc Compulsory

Max Marks
(Int. + Ext.):.25+75 Total = 10 |
Minimum Marks: 40

Teaching Hours = Lecture-Tutorial-Practical {L-T-P) : 4-0-0 (Five Hours in a week) or 60 Leciuyre Hours in a Semester
Gan |

Unit

Course Topic

No. of Lectures Hours |

-

—’Meaning of Research, Pumposc. Characteristics and Types of Research, Process ol Research,

Formulation of objcctives, Formulation of llypotheses, Types -of Hypotbeses, Methods of iesting

Hypotheses. .
Research plan and its components, Methods ol Rescarch (Survey. Observation, case study,

experimental, historical and comparative methods).

-
|
|
-

11

Scicntific research and literature survey, Role of a supervisor, a survey of'a rcscorch topic, puollshtng
a paper. reviewing a paper. research grant proposal writing. copyright issues,-cthics and plagiansm.

v

Computer Networking, Internel, Web Browsers, Scarch L’ng}incs»

MS Word: Handlting graphics tables and chanis, Formadting in MS-\\’ord_. _

MS PowecrPoint: Creating Stide Show, Sercer Layow and Views, Applyu}g Dosq;o Tom]?lu(.:.
MS Excel: Features. Formulas and Functions, Data Aualysix and Dua Visualizalion n lxcd

vi

Scientific writing and presentation. wijting a rescarch paper, survey article, thesis wning, Equation

Edilors SoNtwaré for Mathematics.

Curricutlum & Syllabus Post Graduation'and Fourth, Fifth-.& Sixth-ycar course Under NEP20Z0, Mather
AR ) . ;
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Suggested Readings:

Teaching Learning Process: Class discussions/ demonstrations, Power point presentations, using e-content, Class activities! assigaments. cie

Donald E. Knuth, Tracy L. Larrabee. and Paul M. Roberns, Mathematical Writing. Mathematical Association of Amenca, Washington, D.C.. 1989

l.

2. Rumar. R: Research Methodology: A Step- by - S 1 ¢ p Guide for Beginners, (3¥Edition), SAGE, Inc.. 204 1.

3. Nicholas J. Hingham, Handbook of WEiling {or the Mathematical Scienees. Second Edition, SFAM, 1998,

4. Norman E. Steenrod, Paut R. Halmos, Mcenahem M. Schiffer, Jean A. How to Write Matbematics, American Mathematical Sociely, 1973,
S. Lamport. L.. LaTeX. a Documem Preparation System, 2nd Ed.. Addison-Wesley, 1994. '

8. Shortis. Tim: The Language of ICT: Information and CommunicationT cchnology. Taylor & Francis, 20186.

Supgested Continuous Evalnation Methods: Continuous intermal evaluation through internal ests. quizzes and Presentation.

Suggested equivalent online ceurses: There arc online courses on the channels such as Swayam Prabha. Moocs and NPTEL. E-contents from different online libraries.

&-PG Pathshaalu elc - )
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N Core-Elective (Group-1) COURSE-I{ : Linear Integral Equation

Programme/Class:

M .Sc. ’ Year: U.G. Rescarch Fifth Year of P.G. )l Year

I Semester: Third/Ninth

Theory

?

}
l
[Coursn Code: 0920302 [ Course Title: Lineur Integral Equation

Coursce Objectives:
1. To expose you to the basic ideas of Integral Equations combined with some real-tife problems

2. Inegral equations are very important in the mathematical modeling of physical sysiems.
3. Many fundamental laws of physics and chemistry can be formulated as Tntegral equations.
|' 4. In biology and economics, Integral equations arc used to model the behavior of complex systems.
{ Course oufcomes:

COL. The usc ol the differepual equation theory ix to solve varous types of Mathematical modeling problems.

[ COA4. This theory can solve many engineering problems such as the exacl irajectory path ol 2 rocket or a missile.

R

[ CO2. The use of the differential equation theory is 10 solve many problems presented in different sciences such as Biology. Chemical sciences and Physics.
| CO2X. The use of this theory is to solve many real-life based problems such as population problem. control problems and nenworking security probienis cte.

i S GRS FNE—— S

I" COA. Students will be able to formulate and salve differential equations anising from changes in physical world.

L

! . . Max Marks

: re Elective .

/ Creditszd Co ! (Int. + Ext.): 25+75 Total = 100
| Minimum Marks: 30
B .

5 Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0) (Five Hours in a weck) or 60 Lecture Hours in a Semester

— : r

[ Unit Course Topic No. of Lectures Hours
| I Classification of Integral Equation, transformation of ordinary ditYerential equation into Integral Lquation. P

' Boundary value problem, 1ransforming ininal valae problem iato Volterra Integral Equation, tonversion of 2

| boundary value problem into Fredholm integral equation.
| Difterent kind of Fredholm integrul equation, vrthogonatity & orthonommality of eigen lunctions, degencrate
[ 1 kernel, symmetric kemel. fundamenltal properties of eigen valoes & eigen functions, Hilbert Sechmidt Theoreni, .
f Schmidt’s Solution of Non-homogencous Fredhohm [ntegral Equation of the Second Kind. resolvent kemel or 15
! reciprocal kernel, solution by successive substitution & successive approximation, Neumann Scries, lterated
IJ Keme) '
; .2

ul Solution of Volterra Integral Equation, Solution by successive substitution & Successive approximation. 1S
Neumann serics, Classical Fredholm Theory, Fredholin's First, Second and Third Fundamental Thcorujl‘,_
4

A bt [ 3t

m‘ﬂ;‘ & :.

<

Curriculum & Syllabus Post Gmdu.)tioz’yfa_h_:d Fourth, Fifth- & Sixth-year course Under NEP2270. Matherhatics




| Lo

Thearem, Resolvent Kemel. Resalvent kemel by wsing Fredholm's first theorem, L
)

v Ordinary Fourier series. Founcer xeries of functions with an arbitrary period, Change of interval and half- , 5
range serics, Bessel's inequality. Parseval’s cquation, Convergence of Fouricr series, Dirichlet's kemncland |
its pragertics. Fourier theorem, Unifarm convergence of Fourier serics i

T

— e

Teaching Learning Process: Class discussions/ denonsinuions, Power point prescntations. using e-content, Class uctivilies/ assignments, et¢

Suggested Readings:
L KanwakR. P.. Linear Integral Equation. Theory and Technique. 2" edition, 1996, Academic Press New York 1971

2.Gupta, A.S.. Caleulus of Variations with Applications. Ist edition. PHI, India,
3. Hildebrand. F. B.. Mcthod ot Applicd Mathematics, 2™ edition, PHJ. India
4.Sharma D.C., Integral Equations. PHI. [ndia

{  Suggested Continugus Evaluation Mctheds: Continuous internal evaluation through internal tests. quizzes and Presentation.

Suggested eguivalent online courses: There are online courses on the channels such as Swayam Prabha. Moocs and NPTEL. E-contents from different online

'L libraries, e-PG Pathshaala cic

Curriculum & Syilabus Past Graduation and Fourth, Fifth- & Sixth-year course Under NEP2020, Mathematics
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Core-Elective {Group-1) COURSE-III: Information Theory

Scemester: Third/Ninth

Programumc/Class: M.Sc. Year: U.G.'Research Fiflth Year of P.G. Il Year

Course Code: 0920303 Course Title: Information Theory

Theory

b ide o il =)

Course Objectives: Infonnation theory is concerned with the analysis of an entity called a communication system, It deals with the construciion of a mathematical moded
for different blocks of information, It is ancnied towards the findamental limitations on the processing and communication of information, After the completion of the

course, the studerds will be able to understand fundamentals of communication system.

Caurse outconies:

CO1. Apply Iincar block codes for error detection and correction and design the channe) performance using Informatian theory. .
CO2. Decide an eflicient data compressian schemie for a given information source.

CO3. Compure cntropy and munal information of random variables.

CO4. Understand the relationship of information theorelicat principles and Bayesian inference in data modeling and pallern recognition.

|

o]

| Credits: 4 Core Clective

_

Max Marks
(Int. + Ext.): 25+75 Total = 100 .
Minimum Marks: 40

Teachiog Hours = Lecture-Tutorial-Practical (1.-T-P) : 4-0-0 (Five Hours in a seek) or 68 Lecture Hours jn a Semester

L Unit r Course Topic No. of Lectures Hours
Measure of Information: Convexily, monotonicity and continuity propertics. Exienmunation. saddle point, |
I capacily as informalion radius, Entropy, Mutual information, The Shannon entropy and its propertics, 15 . I
| Entropy and Shannon's First Theerem, Join and condision entropies, Transformation and its properties. J
i ) , : : . : ) 1
{ 1 Noiscless Coding: Ingredients and noiseless coding problem. uniguely decipherable codes. Necessary and 15 |
{ sufficient condition for the existence ol instantancous codes, Construction of optimal codes. l
L | . 5
[ l Discretc Memory fess Channed; The Channel and Mutual Information, Classitication of channels, Channcl 1
i Capacity. Calculition of Channel capucity, Decoding Schemes, The iden) observer, The Fundamental 1S |
J Theorem of Information Theory and iis strong and weak converses.
: Continnous Channels: The ime - diserete Gaussian channel, Uncertainty of absolutcly continuous random
v variable, The converse (o the coding theore for time — discrete Gaussian channrel, The time - conlinuous 15

Gaussian channel, Band ~ limit channels,

Teaching Learning Process: Class discussions/ demonstrations, Power point presentations, Class activities/ assigniends, etc.

. Suggested Readings:
1.'Aczel , J. M.and Daroczy: Z. On Mcasures of Informalion and their Characterizations, Academic Press, New York, 1975,




1. Ash. R.: Infarmation Theory, Inderscience, New York, 1995,
3. Reza, F.M.: An Introduction (o tnformation Theory. McGraw 1Hill Book Company Inc.196).

Suggested Continuous Evaluation Mcthods: Conlinuous internal evalwation Uirough internal tests. quizzes and Presentation.

Suggested equivatent online courses: There arc online courses on the channels such as Swayam Prabha, Moocs, and NPTEL. E-contents from different online libraires,

|
1

| _ e =

Core-Elective (Group-1) COURSE-IV : Mathematical Programming

Curriculum & Syllabus Post Graduation and Fourth, Fifth- & Sixth-year course Under NEP2020, Mathematics
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Programme/Class: M.Sc. Year: U.G. Rescarch Fifth Ycar of P.G. 1 Ycar ' Semester: Third/Ninth

Course Code: 0920304 Course Title: Mathematical Programming ‘ Theory

=

Course Objectives:
Tlys course presents the theory and applications of Mathcmalical Programming. [t cxtends the theory of optimization methods to more realistic problems. Afier completing
this course <tudents witl be able
Couirse outcomes:
CO1: The use of Mathematical Programming algor(hms for problem solving but also the design of their vaciants for special problem cases.
CO2: The understanding of mathematical siructure and propertics of fundamentil problem classcs (e.g.. Jincar, non-lincar and integer programming, dynamic programiming).
CO3: The formulation and solving of problems arising from praclical, real-life settings. i
CO4. To solve problems involving aptimization models with intcger constraints. |
COS. Toe have deep insight in solving optimization problems which are non-lincar.
COG. To distinguish between "single objective” and "multiple objective” functions.

A =PRI L S T NS, ST [INENe] [CLer ) e

.

Y. . ] Max Marks
Crediis: 4 Core Elcctive (Int. + Ext.): 25+75 Total = 100

Minimum Marks: 40

Teaching Hours = Lecture-Tutorizl-Practical (L-T-P) : 4-0-0 (Five Hours in a week) or 60 Lecture Hours in 2 Semester

L n fit ol s

_T___

S . 5 |
Unit Course Topic . - ‘ No. of Lectures Hours
1 Convex [unctions, pseudo-convex funclions, quasi-convex. explicit guasi-convex, quasi-monatonic 15
functions and their propertics from the point of view of mathematical programming.

Generalized convex functions and lheir propertics. Optimalicy conditions using generalized convex
functions, Saddle point optimality condition. Nonlincar programming dualuv Paramctm linear s

PSR Tr,

..J-a——'-"""'

i 4 programming. Inicger
Il Programming and lincar poal pmgrumming. Dynamic Programming.
! 11 Lagrangian saddle points, Duaslity in nonlmmrprm.rammmg S(rom, duality in convex-programming. 15
ll . Duality for linear and quadratic programuing.
J Quadratic programming: (i) Wolfe's algocithim (i) Beale's algorithm (iit) Theil and Vande
v Pannealgorithm. Duality theory of quadratic and convex programining, separable prograinming, 15
scquential anconstrained minimization. //’Z
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Feaching Learning Process: Class discussions/ demonsirations, Power point presentitions, using ¢-content, Class activities/ assigaments, cte

Suggested Readings:

1. Hardy.G.: Lincar Programming (5 Gdition), Narosa Publishing House, 2002

2. Haurdy, G.: Nonlinear and Dynamic Programming (4* cdition), Addison-Wesley,Reading Mass, 1974.
3. Kambo. N.S. Mathematical Programming Techniques, Affiliated East-West Press.2016.

4. Mangasarian, O.L.: Non-Jinear Programming (2 Cdition), McGraw Hill, New York,2006.

5. Taha: H.A., Operations Research An Introduction (10" Edition), PearsonlPublication, 2019.

Suggested Continuous Evaluation Methods: Continuous intenal cvaluation through internal lests, quizzes and Presentation.

Suggested equivalent online courses: There are ontine courses on the chanacls such as Swayam Prabhia, Mooes and NPTEL. E-contents [rom
diffcrent online Hbraries, ¢-PG Pathshaala cte :

| ] =
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Core-Elective (Group-1) COURSE-V: Difference Equations

Programme/Class: M.Se.

Year: P.GG. U Year

Scrmester: Third/Ninth

{ Course Code: 0920308
fhe o

Course Title: Difference Equations

Theory

Coursce Objectives:

The vbjective of this course is to introduce the difference equations, solutions. Fundamental theorems for existence and uniqueness of Jifference equations.

Course gutcomes: Alter campleling this course. student is expecied to leam the following:

CO1: Understand the occurring of difference equations and linear difference equations. Also wifl be able to solve these equations

CO2: Understand the non-lincar difference equations and their lincarization

CO4. Understand the nonlinear difference equations and their sysiems.

|
’J CO03: Understand the System of differcnec equalions.
|

|

Corc Elective

Max Marks
(In. + Ext.): 25473 Total = 100
Minimum Marks: 40

Credits: 4
t <
Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Five Hours in a week) or 60 Lecture Hours in a Semester
[ Unit Course Topic No. of Lectures Hours
{ Introduction, difference calculus, difference opesators. Greens function, approximate surnmations,
1 Linear difference equations of first order. cxistence and uniqueness of solutions, lincar difference 1S
cquations with constant coefficients,
Equations with variables coeflicicnis, Non-lincar cquation that can be lincarized. The z- transform,
I} Properties of z-trunsform, Initial ang final valuc thcorem, General solution of 15
Sccond order homogeneous difference cquation, Matrix method for solving lincar difference equations. l
I Systems of lincar difference equations, qualittive behavior of solutions to lincar difference I
m ¢quations, Generating function, Properties of penerating lunction, Exponential 15 i
I Generating function, Recurrence retation.
v Nonlincar difference equations (Map): Steady sfales and their stability, the logistic difference equation,
systems of nonlincar difference equations, stability crileria for second order cquations,
Teaching Learning Process; Class discussions/ demonsirations, Power point presentations, using c-content, Class aclivilics/ assignments, ete |
. |
4




| Suguested Readings: ' g
|

boas
I

Walier G. Kelty and Allen C. Peterson, Difference Equations: An Introduction with Applications, Academic Press, Harcourt Brace Joranovich Publishers. 1991,

Calvin Ahlbrandiand Allen C. Peterson, Discrete Hamiltoniiun Systemn, Difference Equations, Continued fraction and Riccati equations. Kluwer, Bostan. 1996.
Svegested Continwous Evaluation Methods:

Cuntinuous interna} evaluation through intemal tess, quizes and Presenialion.

Suggested equivalent online courses:

| There are online courses on the channels such as Swayam Prabha, Moocs and NPTEL. E-conlenls from different online libraries, e-PG Patbshaala etc.
|
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L Core-Elective (Group-2) COURSE-I: Measure and Integration Theory

Programme/Class: M.Sc. Year: P.G. 1l Year f Semester: Third/Ninth N
l . 4
| Course Cade: 0920306 Course Title: Measure and Entegration Theory F Theory 1 .I

Caurse Obiechives: The abiaeie —_ -
aurse Objectives: The objective of the course is to give an introduction fo Lebesgue measure on the set of real numbers R und the concept of measure in general. indicating

rl.s rolc in lhu; theary of integration. he Yater objcctive is 10 show how the concepi of Lebesgue measure is used in developing the theory of (Lebesgue) inlegration which gives |
sironger (and better) resules as compared to the theory af Riemann integration. The theory of measure and inlegration has numerous applications in other branches n:'purg and

| applied mathematics. for example in the theory of (partial) differential cquations, functivnal analysis and fractal geometry.

| Course outcomes:
| COI. Fxiend their knowledge of Lebesguc theory of integration by sclecting and applying its tools for further rescarch in this and other related areas.

_ C.OZ. Culize the concepts of denvative. MVTS for vector-vahied functions in applications different fields for example management, indusiry and economics te.
[ CO3. Apply the knowledge of eoncepts ol tunctions of several variables and measure tieory in order to studv theoretical development of different mathematical concepts and

{ their applications.
ative. MVTS for vector-valued lunctions in applications differem fields for example manugement, industry and ceonotnics ¢te

:L_(_Z_O-x. Uulize the concepts of deriv
i 7 ) Max Marks
[ Credits: 4 ’ Core Elective ' {Int. + Ext.): 25+75 Totat = 100
J’_ Minimum Marks: 40
i

| Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Five Hours in a week) or 60 Lecture Hours in 1 Semester

| Unit. ] Tapics I" No. of Lectures Total 60 ]
] | Finite and Infinitc Sets. Countable and uncountable scis, Cardinality of Sets, Arithmetic of cardinal sumbers, Cantor’s | | i
| theerem. Cantor sel and its propertics, Cantor funclion and its properties. Continuum hypolhests. IL y
Lebesgue outer measurc and iss propertics. and sels. Lebesgue measure, Measurable sets and Ihicic propertics. Algebra of sets. [ 15 |
| -Algebra of sets. Measure of open and closed sets, Borel sets ond their measurability, Repularity, Non-jncasurable sets.
["Measurable funchions and their propertics. Algebra ol measurable functions, Step function, Characieristic function, Simple |
| Junction, Sets of Measure zero, Convergence alimost everywhere. Borel incusurable function, Ladewoed's three principles. | 3

i
|
|
—

| I

m

J Convergence in measure. Egoros theorem. Lusin theore, Riesz theorem.

| The Lebesguce Integral: Ricmann and_ Lebesaue integral, Lebesgue inteprst ol a bounded function vver a st of finite

| measure. Properies of Lebesgue integral tor bounded measurable functions. Convergence Thearems. Fatou™s Lenuny, |

i AY ] Inegral of non-negative measurable functions. The general Lebesgue integral. Funclions of baunded variation, Variation | 13
{ Tunction. Jordan-Decomposition thearcai, Differentiztion ol” monotone {unctions, Vitati covering lemma. l_cbosguc!

|

| Difiercntiation Theorem. Differentintion ol an integral, Absolute coitinuity. Lp-spaces. B ERTIRCI L _

Teaching Learning Process: Class discussions/ demonstrations, Power point presentations, Class activitiess assigaiments. ete.

— ) I

Suggested Readings: 1. Barra, G de: Mcasure Theory and Integration. 2 nd Edition. New Age Tntemational (P) Lid.. 2011,

Curriculum & Syllabus Post Graduation and Fourin. Fifth- & Sixth-year course Under NE
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- Goldberg, Richard R: Real analysis. Oxford and IBH. 2012.

-Jain. PR & Gupta, V.P.: Lebesgue Measure and Integration, New Age International (P)LId., New Delhi.
- Rana. Inder K., An Introduction 1o Measure and Integration, Narosa Publishing THouse. 2007.
Royvden, H.L.: Real analysis, 4th Cdition, Pearson. 2018,

Rudin, Walter, Real & Complex Analysis. McGraw Hill Edncation, 3rd Edition, 2017,

Suggested Continuous Evatuation Methuds: Conlinuous iniemal evaluation througle interal tests, quizzes and Presentation.

?\:J\J-'Nl

|
SV (S S A

Course prerequisises: To sludy this course, a studenmt must have had the subject Mahematies in UG degree.

1

Suggested cquivalent online courses: 1 hcrc are online courses on the channels such as Swayam Prabha. Moocs, and NPTEL. Wm dilterem online libraires.

| SISV, i
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Core-Elective (Gfoup-ll)'COURSE-Il ¢ Advanced Operations Research

M.Sc.

frogrammec/Class:

Year: P.G. I Year

Semester: Third/Ninth !
|

Course Code: 0920307

Course Title: Advanced Operations Rescarch

Theory

Course Objeciives

Prabiems in aptimization are the most commion applications ol'mathematics. The main aim of this coursc is (o present different methads of solving optimization |

pl'ohlcms.m (}u“ areas of lincar programming, inventory and queuing theory. In uddition to theorctical treatments, there will be some imroduciion to numerical
methads lor optimization problems. -

Course outcomecs: .
CO1: Apply the knowledge of basic uptimization 1echniques in order to get the best possible results from u set of several possible solutions to different psoblems viz
linear programming problems. transporation problems, assignment problems. unconsirained and constrained problems, elc.
CO2: Understand the theoretical foundation and implementation of similar type optimization techniques available in the scicntific literawre.

CO3X: Extend their knowledge of basic aptimization techniques 1o do interesting research work on these types of optimization techniyues.
r CQ4: Formulate an aptimization problem from its physical consideration )

l

Credits: 4

’ Corc Elective

f

Max Marks

(Int. » ExL): 25+75 Total = 100
Minimum Marks: 40

Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Five Hours in a week) or 60 Lecture Hours in

a Semester

Unjr

Course Topic

No. of Lectures Haurs

|
'ﬁ
|
|
|
|

Sequencing: Sequencing theary, Processing of r-jobs through two machines, three machines and m
michines, Graphical Mcthod. Trans-shipment Problems, Opiimal solution. Stepping Stone Method.
Crew Assignment problem, Travelling Salesperson’s problem.

Simulation: Introduction, Methodology of sinulation, Basic coneepts, Sinulation procedure,
Applications of simulation.

—
i

|
|
|
\

1
!
1

I

Replacement: Replacement of ilems that deeriorate, Problems of choosing belwesn two
machines, Problems in mortality and slalling.

Introductton to loventory Systems: Anaiyiical structure ol Peoduction and  Inventory
problems. Objectives of Inventory munagement. Faetors inluencing invemones. Inventory
related casts. Propertics of Inventory systems. Seleviive Tnventory control eehniques and its
applications. Concept of Lead time. VED and ABC analysis, Ditferentiypes of denand pattern:
Concept ol deterioratinn and shortages,

PGP L
T

113
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Nelwork analysis — Construction of the network diagram, Critical path - (loat and slack analysis,

| &)
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Total float, F.nsc float, Independent float, Shortest-path problem, Minimurm spanrning tree
pr.oblcm‘ Maximum flow problem, Minitaum cost flow problem. Project planning and control
with PERT/CPM Programme Evaluation Review Technique (PERT), Project Time Crashing.

Oucu_ing theory: Steady state solution of queving models. Service system, Single channcl models.
Multiple services channels M/M/1, M/M/C models.

Non-Linear Programming, Kuhn-Tucker Optimality condilion, Quadratic programming: Wolfe's
\Y method. Integer programming: Modeling using pure and mixed intcger programming: Branch

_ 13
and Bound Techniques. Gomory's cutting planc algorithm, Scnsitivity Analysis. Lincar goal
programming: Modeling using goal progranuming.

N n - . . /_ . . voaw .
Teaching Learning Process: Class discussions/ demonsirations, Power point presenlalions. using e-conlenl, Class activilies/ assignnients, ete

Suggested Reudings:

1. Bazarra, M. §; Sherali,[1.D., and Shetty, C. M., Nonlinear Programming: Theory and Algorithns. 2nd Edn.. John Wiley. 1993. (Available as
WSE (2004) edition).
1. Bertsekas: D.P. Nonlinear Programming, 2nd Edition., Athena Scientific, 1999.
2. Hadley, G.: Lincar Programming, Narosa Publishing House, 1995.
1.

Hillier, F.S. and Lieberman, G.J.: Introduction'to Operations Rescarch (6% Edition).McGraw Hiil Intcrmational Edition. Industrial
Engincering Scries, 1995.

3. Rao. 8.5.: Oplimization Theory and Applications (2™ Edition), New Age [nt, NewDeclhi, 1995.

4. Swarup, K., Gupta, P.K. aed Mehan Man: Operations Research (9 Edition). S.Chand and Sons. New Dethi. 2002.
2. Taha. H.A.; Operations Research: An [ntroduction (10* Edition). PearsonPublication, (2019)

Suggested Continuous Evaluation Methods: Continuous internal evaluation through intemnal lests. quizzes and Presentalion.

Suggested equivalent online courses: There are online courses on (he channels such as Swavam Prabha. Moocs and NPTEL. E-contents [rom different
-online libraries, ¢-PG Pathshaala etc
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| Programme/Class:

i AM.Se.

Year: PG Year

Semester: Vhird/Ninih

|i Course Code: 0920308

-
|
!
.‘ Theory

Conrse Tidle: Theory of Vibrations

'
| Courst Objectives

1. Familiavize students with the mathenmatical motcling and analysis al' mechinical vibration systems

R

ourse ontconits:

I

} Tol o ¢ — Nt . N L ! . )

‘ 2. Make students understand the importance of vibrtion analysis in the design of dynamical systems
]

|

CO1: Classity ditlerent types of vibrations and develop mathematical models of vibratory systeims.
.J CO2: Analyze free and foreed vibrations of single degree of freedom systems.,
| CO3: Estimate the natural {requencies and mode shapes of multi degrec of freedoin svstems.

‘ CO4: Analyze free vibrations of continuous systems

=
’
iil
|

S i ML

|

Credlts: 4

Max Marks

Corc¢ Elcctive
!

{lat. + Ext.): 28+75 Totat = 100 |
Miaimum Marks: 40 '

J

Teaching Hours = Lecture-Tutorial-Practical (L-T-T) : 4-0-0 (Five Hours in 2 week) or 60 Lecture Hours in a Semester

f
i

}
| No. of Lectures Hours

Course Topic

i.f
T
|
|

Hannonic Motion, Periodic Motion, Vibration Terminology. Vibration Model, Equations of Motion:
Natural Frequency, Energy Method, Rayleigh Method: Effective Mass, Principle of Virtual Work,
Viscously Damped Free Vibralion. Logarithmic Decrement. Coulomb Danping, Forced Hammwaic
Vibration, Rolating Unbalance, Rolor Unbalunce. Whirling of Rotating Shafts, Suppori Motion,

. . . . .o . . ST » ) . . o 15
Vibration Isolation, Encrgy Dissipated by Damping. Equivalent Viseous Damping. Structural
Damping. Sharpness o! Resonance, Vibration-Measuring Instruments. lmpulse Excitativn, Arbitrary
Excitation . Laplace Transformy Formulation. Pulse Excitation and Rise Time, Shock Response
Spectrum. Shock Isolation, Finile Dilference Numerical Computation. Runge-Kuona - Method

{Mecthod 2)
; e e e

I

The Normal Mode Anabysis, Jnitial - Conditions. Courdinate Coupling, Forced Haomooie
Vibration. Digital Computation Vibration Absorber, Centrifugal Pendulum Vibration: Absorber,
Vibration Damper, Flexibility Influence Coefticicnns, Reciprocity Theorem, Stiffress Inluence g
CoelTicients, Stiffness Mairix of Bewn Elements, Sitic Condensation for Pinned  Joints,
Orthogonality of Ligenvectors, Modal Matrix 1. Decoupling Forewd Vibration Equations. Modal
Damping it Forced Vibration, "Normmal Made Summation, Equal Roots, Unrestained

o

(Degenerile) Sysiems

Curriculum & Syilabus Post Gradu:)t'i.bn and Fourth, Fifth- & Sixth-year cotirse Un
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Generalized Coordinates, Virtwa! Work, Lagramge’s Equation. Kinctic Encrgy. Potzntial Eneray.
and Generalized Foree in Terms of Generalized Courdinates q. Root Solving, Gauss Elimination .
Mamix liemtion, Convergence 10 Higher Modes, The Dynamic Matrix, Transformation of 15
Coordinates  (Standard  Computer Form), Systems with Discrete Mass  Matrix, Cholesky
Decomposition, Jacobi Diagonalizalion

m

Vibrating String . Longitwlinal Vibration of Rods, Torsional Vibration of Rods. Vibration .of
Suspension Bridges, Euler Equation for Beams, Effect of Rotary Inentia and Shear Deformation,
v Element Stiffncss and Mass. Stiffness and Mass (or the Beam Element, Translormabion of 15
Coordinates (Global Coordinaies), Element Stiffness and Element Mass in Global Coordinates,
Vibrations Involving Beam Elements. Spring Constrainls on Struciure, Generalized Force lor
Disiributed Load . Generalized Foree Proportional 1o Displacemient

Teaching Learning Process: Class discussions/ demanstrations, Power point presentations, using ¢-content, Class activities/ assignments. tc

Suggested Readings:

1. Theory of vibrations. W T Thomson. M D Dablch and C Padmanabhan, Pearson Education,2013.
2. W.T.Thomson. Theory of vibration with Application(4th Ed.) Taylor & Francis New York.
3. Fundamenials of vibrations. Leonard Meirovitch, McGraw Hill International edition,2010
Reference(s)
I. Elements of vibration analysis. Leonard Meiravitch, Tata McGraw Hill, 2010.
. Mechanical vibrations. S.S Rao.Pearson Education, 2018.
. Engineering Vibrations, DD.J Inman, Pearson [ntcrnalional Education, 2011,

N

-
Al

Suggested Continuows Evaluation Methods: Continuous internal evaluation through internal tests, quizzes and Presenation,

Suggested c¢quivalent online courses: There arce unline courses on the channels such as Swayam Prabha. Mooes and EL. E-conteats from different
online libraries, e-PG Pathshaala etc
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Corc-Llective (Group-2) Course — 1V: Applied Statistics

Programmec/Crass: M.Sc. Year: P.G. I Ycar Semester: Third/Ninth

Course Code: 0920309 Course Title: Applied Statistics Theory
f?o!l_lf‘se ?hjef!i\‘t“s: The u\im of this course I8 to extend and master «tndents i application of statistical mcihods and to provide Theoretical background Tor studying advanced
statistical methods. Upor successful completion of this course. students will be correctly applying and interpret different applications stutistical methods.

Course Outcone:
COL: Leam about various procedures of sampling and concepl of sampling distribution 1hat will help in statistical inference

CO2: Tackle big data and draw inferences form it by applying appropriate stalistical weehniques.

ICO3: Will apply ANOVA used 1o 1est equality of three oc more population means.

CO2: Apply the knowledge of statistical lechniques in various cxperimental and industrial requirements.
CO4: Gain knowledge aboul time scrics forccasting technigues.

COA: Cxplain 1he purposc of index nuinbers and their applications
CO&: Learn how control chans arc constructed and how they are used to mogitor quality standards.
CG7: Gain knowledge about computer fundamentals and leam about difterent statistical software's.

Max Marks
| Core Elective {Int. + Ext.): 28+75 Total = 100
Minimum Marks: 40

J Credits: 4
Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Five Hours in a week) or 60 Lecture Hours in
2 Semester :
Unit Topics No. of Lectures Total 60
Samnpling techniques: What is Population . types of Population, samiple and paramcter. basic principle of ]
1 saropling, sampling distribution, 1ypes of sampling mcthods | theic Notations and erminology. theorems on 15
ampling methods, numcrical problems, advantages and disadvaniages 6€ differenu sampling methods.
Statistical quality conteol; Introduction (o sialistical quality control. advaniages of Statistical quality control,
onirol charts and types of control charts, numencal problems, comparison of diflerent control charis Analysis ot
H ime serics: Meaning and definition. components ol time serics, difTerent Mathematical models in time series. 15
- umerical problems and importance of tiime series analysis. L ]
fndex mumber: Defimition and classification of mdex nunber, construction of various index number and
HI dvantages of index number, numerici) problems on index numbers.Computer Awareness: Ditterent types of i5
wmber svstem. compulcer basics and basies of statistical soflware's SPSS and its advantagcs. .
v nalysis of variance; Definition. Basic assnmptions, application of anulysts of varance, one way and two-way s
nalysis of var{ance, their computational work and cxamples [bvitations and precaution in ANOVA. =
Teaching Learning Process: Class discussions/ demonstrations, Power point presentations, Cluss activities/ assigninents. ¢!




wEne

[gare

! Suguested Readings:
. R’_Ohnigl, V. K., Salch, A K. Md. Ebsanes: An tnivoduction 1o Probability and tatistics. Second Fditiop Wiley-Inderscience. (2008}

- Kennedy and Gentle: Statistics Computing, Publishedd by CRC Press. (2'0?.))

< Mayer, L. Inroductory Probability and Statistical Apl;ﬁcnliuus. JBIL 2nd Edition (1970)

- Mood. AM. and Graybill, F.: Introduction (o (he Theory of Statistics, MeGraw Hill Edueation: 3rd cdition (2017).

- Hoga. R.V.. Craig. A. and McKean. Joseph W.: Introduction (0 Mathematical Statistics. Pearson Education, .8ih Edition New Delhi (2019 )
6.Gupta,S.C and Kapoor V.K :Fundamentals of Applicd statistics Sultan Chand and sons New Dethi (2007)

T.Mukhopadhyay, I': Apphied Statistics. Books and Allicd Lid. New Delhi,

LA I

|
|
i
[
1
i

Sugeesied Consinrous Eviluation Methods: Continuous inicrnal ¢calnanon through interna) tests. quizzes and Presentation.

1\(‘(lurso prerequisites: To study this course, a student must have had 1he suhject Mathematics in UG degree.

Sugaested cquivalent online courses: There are online courses on the channels such as Swayam Prabha. Moocs. and NI(EL. E-contents from difterent enline libraires
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Core-Elective (Group-2) Course — V : Theory of Relativity

) ] I A_N Ir'l'“\-
Programme/Class: M.Sc. Year: PG H Year ‘ Semester: &w&u enth
= i o
! Course Code: 0920310 ' .Course Title: Theory of Relativity 1' Theory
— I 1 e |
| Course Objectives: 1t will make the teamer familiar with Relativity problem in real world. - .
‘ Cuoursc ontcomes: [
1 CO1: Knowledge in Relativity - basic concepts, examples and applicalions
| CO2. Know ledge in classical theory of relativity, Lorentz transformations, Relaiivistic Mechanics.
’ CO3. Knowiedge in Special Relativity in classical Mechanics, 1'ensor Calculus.
1.¢ CO04. Knawledee in The general theory of relalivity, relativistic field equations. Schwarzschild solution, Cosmology. Electrodynamics ete. S !
| | Max Marks
Credits: 4 Core Elective | (ne 4 Exy: 23475 Toal =100
| L Minimum Marks: 40 1||
-[— Teaching Hours = Lecture-Tutorlal-Practical (L-T-P) : 4-0-0 (Five Hours in a week) or-60 Lecture Tlours in a Semester _}
f Unit Topics : No. of Leciures Total 60 i
| & " | Classical theory of relativity: Specd of light: incrtial frame (Galilean Frame), Galilean Transformation, 5 ‘,
] Electrodynamics, Fizeau’s experimen, MlChClSOh and Morley experiment. ! 1
[ Lorentz transformations: The ncw concept of space and time, postulates ot special theory of n,lzmvnv Lorentz : {
! I Transformation equation, Lorentz and Fitzgerald contraction, lime dilation or apparent relardaton of rest. | 05 1
{ Simultancity, relativistic formulac for composition of velocitios and accelerations, proper time. Lorentz | {
Transformation form a group, problem related w timie difation, Lorentz comraction, composition ol velocitics., | ':
! Lorentz invariance: Aberration (Relativistic treatinenty Duppler’s Effect, confiomation of doppler’s alfevis and | t
[ related problenis, . i '-
[ Relativistic mechkanics: Mass and Momenlum, Newron's Law ol Motion, measurement of dilferent unils.'I ‘uﬁt
) experimental verification of mJ/(1-vy/ex)'™, equivadence of wass and cwvergy, (ransfonvation formula for mass,l |
transformation formula for Momenium and energy. Ganslormation formuta for foree, relativistic ransfomation 't
11 formula for density, Minkowski space. geometrical interpretation ot Losentz Transformation, space and lime like ] 15 ',
interval, world points and world line, Jight cone, praper time, encrgy Momentwm four vector, relativisiick equation | i
of motion. Minkowski's equation of motion, solved problem related lo E+nie’ |, solved problem related 1o binding | i
cnergy. e . __J TP ey :
11 Special Relativity in classical mechanics. Tensor caleulus @ Part £2 Line clement: Subnission convention, Y 1|
‘| suffix, Real suffix, Kronecker delta, Determinant. Four vectors (world vectors), Trmsforation oml i
Curriculum & Syllabus Post Graduation and Fourth, Fifth- & Sixth-year course Undey 5




' | 'lc_:nsor. Symmelric (ensor. Anti-symmelric lensor, Addition of Iensors, Inner prodiict of two veclors. Mlliti]‘:ri—i:a(ion
o‘l lensors. Contraction, Quotient Jaw of tensors, Reciprocal symmetric lensor, Relative tensor. Ricmannian metric.
I'undamemal iensor. Magnitude of a vector, Associate fensor, Angle between (wo veetors,

| Part 2: Geodesic Curve. Covariant differentiation, Clinstoflel symbols, Geodesic, Differential cquation of a
geodesic, Tensor law of (ransformation for Christa(Tel svmbols, Covariant differentiation of tensor, Gradicnt of a
scalar: Cur] of a vector, Divergence of o veetor, Parallel displacement of a vector, Geodesic co-ordinates. Narural
coordina(es,

Part 3: Cunvature Tensor: Rienannian Christoffe)'s tensor. Properties of covanant curvature tensor, Contraction of

| General heory of rehativity: Ttroduction of gencral theory. Principle of covariance, Principle of cquivalence. |

Relativistic Field Equations: Energy Momentum tensor. Field equation, Poisson’s cquation as an approximation of
(ield eguations. Derivation of field equations (fum Lagrangian density, Equality of incriial and gravitational mass. |
N ! Schw:u?schildASolulion: Cinsten’s law ol gravitation in cmpty space, Sehwarzsehild exterior solution. Birkhofis | 15
# theoren. Relation between M and m. [sofropic co-vordinates. Planetary orbits. Advance of perihiclion, Gravitational | 2
,| <hift of speciral hines, Sehwarzschild's interior solution. Cosmology: Cozmological models. Einstein and De- Sitter !
{ line clements, Properties Einsiein universe. Propertivs of De-Sittes universe, Comparison of Einsicin' mode! with |

i

l{; o "4 Bianchi Identity. Number of independein Lomponents fix Uniform vector lield. Flat space time. i
f

|

]

|

{

! | actual yniverse. Comparison of De-Sitier model with actual universe.

| -
Feaching Learning Process: Class discussions’ demonsirations, Power point presentations, Class activities! assignmenis, elc.

Suggested Readings:
1- Theory of Relativity: Dr. J.K. Goyal and Dr. K.P. Gupta; Krishna Prakashan Media (P) Lid., Meerw, Delhi.
! 2- Fundamentals o) SPECIAL and GENERAL RELATIVITY: D Krod, 1 K PHILLCARNING PVT. LTD.: Revised Edition (1 January 2010).

’

Supgested Continuous Evaluation Methods: Continuous internal evaluation throngh internal (ests, quizzes and Presentation
AR A R, _— —_ o
[ Course prerequisites: Vo sludy this course. a student must have had the subject Matheiatics in UG degree, }
= = — - _ e ST SO0 S e S
: Suggested equivalent online courses: There are online courscs on the clianncls sueh as Swayam Prabha, and NPTEL. E-contents trom different online libraires. :\
: ——

!
i = — —— i

.

| Further suggestions: ....................oo R A R S

> W

Curriculum & Syllabus Post Graduation and Fourth, Fifth- & Sixth-year course Under NEP2020, Mathematics
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Corc-EIcctiv&(Group-I) Course—1: Fuzzy Sct and Its Applications

' Programme/Class: M.Se. T ch.r- PG I chr.

Semester: YourtlvTenth” [

Course Title: Fuzzy Setand lts Applications

|? P

j Course Code: 1020301 i

Theory

— —— — -
Ij _(?Quryc _Objocm'es: The 2 25 10 equip students with some state-ol-the-an fuzzy-logic lechnology o prepars them in a betier way for
| tuormation-based modern indusery and miarket.. A fier ¢ i
{ artificial intcYigence is used.

| Course autcomes:

1 CC1. This theory helps 1o solve those problems which are described i limguistic 1erms.
| €O This theary pravides an excellent {wol 1o hindle the vaguacness in modem science
f CO3. This theary can be used to make modern systems based on Adificil Inteltigence (A1) and soft compirting.
1 C34. On the basis of this theory many real-Jifz based problems can be solved such as rohotics, management ctc,

J COS. On the basis cf thie theory be able to apnly fuzzy information in decision making,

the rapidly evelving high-tech |

ompleting this voucse, the students will be able 1o get emplovment if the electeonics cquipment’s wherc computational |

and lechnology prablems such as computer science, econromics and mediczl seienee.

Max Marks

Core Elective

|
f
{ Credits: 4 —!

" L. —

;
1
E (
{

Int. + Ex1): 25 + 75 Total=140
Minimun Marks: 49

T

| PR Ao 7. 100

Teaching H{ours == ecture-Tutoriaf-Practicat (L-T-P) : 4-0-0 (Five Hours in a week) or 60 Lectuse

]

i
| Hours in a Semester
i Unit 1 Topics No. of Lectures Fotal 60 |
I I ; . N R = i, e - T
| Introduction: Basics concepts on cnisp sets. Fuzzy scis, a-cuts. Additional propedies af a-cuts, Level sels, Cardinality '
' - of Fuzzy Sets, Types of fuzzy sels. L-Fiizzy Sets, Convex fuzzy sets, Decomposition Theorens, Extension.principle | 05
' i for fuzzy sets. : f '
| } A T W : S —
._ | R . - U . I3 - - |
| | Operations of Fuzzy Sets: Fuzzy complanent, Fozzy union. Fuzzy intersection, T-norms, T-cononns, combination of |
f 1 | operations, General aggregation Operations. Fuzzy numbers: Coneept of Fuzzy Number, Types of Fuzzy Numbers | 5 f
; [ (Triangular and Trapezoidal), Arithmetic operations on Fuzzy Numbars. | |
ke e L VU O S S S T . S S|
i Fuzzy Relations: Fuzzy relations, Projections and Cylindrie extensions, Binary Juzzy relations, binary relations on single | 15 !
| m sel, Fuzzy equivalence relations, Vozzy panind order selasions, 5uzzy vrdering relations, Fuzzy ranking method. : |
f Fuzzy logic and Possibility (heory: Fuzzy propositions, Fuzzy quantihers, Linguistic hedpes, Inference from

conditional fuzzy propositions, Inference from conditions) and qualificd propositions, Fuzzy measures; deseriplhion 15 {
l v of axioms, properties of fuzzy measure, Possibility theory, Cvidence theory: Beliel measure, plausibilily measure |
Rl 22 A SO ST TN B N R ! il i

Curriculum & Syllabus Post Graduation and Fourtiy, (ifth- & Sixth-yvear course Lindes NEP2 6




{:‘.L"'\r}m C_! plavsibiliy Mmedsure; necessity easure, properties of possibilily und necessity measure, relation
clween belief measare and plausibility measure.

Teachine i ‘o e e ee . R .
aching Learning Process: Class discussions: demonsirations, Power point presentations. Class activities? assignments ete.

Suggested Readings:
1. Dubosis Didicr and Prade, llenri,

Fuzzy Sets und sysiems Theory and Applications,
Acudemioc Press, NewYork, 1980

Klir. Georage. J and Yuan Bo, Fuzzy Sets and Fuzzy Logic: Theory.und Applications, Prentice Hall of India. New Delhi. 2009
Lee. Kwang H.. First Course on Fuzzy Theory and Applications, Springer International Edition, 2009.
Ross. Timothy J.. Fuzzy Logic with Engincering Applications. McGraw Hills inc.. 2004 New Delhi
Roger, Jyh-Shing; Sun. Chuen-Tsai: Mizutuni, Eiji. Neuro-fuzzy and Soft Computing: A Computational Approach to Leaming ind Machine [ntelligencs.
MATIAB curvicidum series, MNustrated., reprint, Prentice Hall, 1997
). Zimmermann.J1J. Fuzzy Sct Theoly & is Applications. Allied Publishers L. New Delhi. 2006.

[ S N
L N )

i Suggesied Continuous Evaluation Methods: Continuous internal evaluation through internal lests. quizzes und Presentation,

Course prerequisites: To study this course. a student must have had the subject Mathematics in UG degree.

Suggested cquivalent online coarses: o o
There are online courses on the channels such as Swayam Prabha. and NPTEL. Moocs. E-contents from diftcrent online libraires.

Further SUGEeStioNS: ... o e e - /

—y

o 3%

e e e R, . e A e

Core-Elective’ (Group-1) Course I : Functional Analysis

—

o Curriculum & Syllabus Post Craduation and Fourth. Fifth- & Sixth-year course Under NEP2020, Mathematics
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Curriculum & Syllabus Post Graduaﬂ_bn'and Fourth, Fifth- & Sixth-year course Under NEP2Q

athematics

- o —————— e
| —
r\___.___ I S— Greaup-T Coovse 1% Cunchional Anabusis . |
|
[ Programme/Class: M.A/M.Sc. I Year: UG Fifth yesr of G 11 Year Semester: Fourth/Tenth J
r— _._. [_ —— s . p ; r
L Course Code: 1020302 Course Title: Functional Analysis Theory |
| Course Objectives: The main 2oal of the cournse is to introdnee ﬂludum to IFunctional /\nalvm Course outcomes: {
CO1: Understand the bastes of Functivnal Analvais. JI
CO2: Determine fundamental groups of some standard spaces fike Cuchdean spaces and Norned Linear space. !
| €O3: Understand proofs et some beautiful resalts such as fundamental theorem of Algebra and Habn Banach | Riesz Fisher theorem. i
LC(M: Undersiand proofs ot beautiful results of Hilben spaces. !
; Max Marks '
I' Credits: 4 Core Elective i (Int.+ Ext.): 25 + 73 Total=160 |
f i Minimum Marks: 40 'x
—— —_ . e — — ——— —L
i i
! Teaching Hours = Lecture-Tutorial-Practical (1-T-P) : 4-0-0 (Fw( Mours in 2 week) or 60 Lecivre Boursin o Semester !
! £ ’ Topics | No.of Lectures Total 60 |
Unit | : .
Jrmr Sasea —_———— - T 1
i t Iniroduction (o Lincar Spaces, Normed Spaces, Banach sprees, Operators, Lincar Functionals, Dual Spaces. inner | 15 |
I iProduc:t Spaces. Direet Sum, Orthonormalization, Adjoint Operators, self Adjoint, Unitary and Normal Opurators. ; |
e e —_— — —
i { . . - i
i i J Dual spaces. Open mapping and closed graph theorems, Hahn-Banach theorem for real and complex lincar spaces, } 15 |
i i Uniform boundedniess theorem, Reflexive Spaces. J !
{ | .
[ ; T — I ; i R
! T 1 {nner product spzces. Hilbert spaces - Onthononmal scts. Bessel's inequality. complete orthonormal sets and i 15 |
| | Perscval’s identity .J ; |
fo—— - s 2
i v Suructurc of Hilhert spaces, P'rojection thcorcm Rnuz representation theorem, Adjont of an operator on Hitbert | 15 |
'; space. Self-adjoint operators, Normal and unnary operators, Projections. ' !
b - L !
h.achmg Learning Process: Class discussions/ dcmon\lralmm Poveer poml pr«.scnnlmns Class acnvmedassn-‘mm.n':; elc. —|1
‘ “Suggested Readiugs: T ‘ e R o —l
! 1. Jain, P.K. and-Ahuja, O.P.; Functional Analysis, New Age (Intemational £, 1ad,) NewDelhi, 2014, [
| 1. Kreyszig, E.: Introductory Funcuonal Analysis with Applications. Jolm Wiley andSons, New York, 2007. !
| 3. Sitmmons, G.E.: Introduction to Topology st Modern Analysis. McGraw Hill BookCo.. New York, 2013.
| 4. Taylor, A.E. Introduction lo Functional Analysis, John Wiley and Sons, New York, 2013,
{ 5. Berbarian, S X.: Introduction to Hilbert Spaces, Oxfurd University Press, New York.1961 |
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COUI s pl eI qul)S!(L\ . l OoS “.‘d\ (l“\» course, & S(U(‘ent st h:l\’L hn]d ‘ht ;\Ubj(-(.l “[(“h‘-”]"”(‘\ n L G (‘Eg] "L/

| Suggested cquiva i T
agoey quivalent online courses: There i
83 There are online courses e :ls sucii as Swi
: ; Iine courses on the channels sueh as Swayam Prabha, Moocs, and NPTES.. E-conients from dilferent online fibratres
- . . L0

Curriculum & Syliabus Post Graduation and Fourth, Fifth- & Sixth-year course Under NEPZ2020, Matnermatics
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i R . - o — s
| orc-Elective (Group-1) COURSE - 11} : An Introduction to R- ing
|
1"_'_ e ——— — e e e ——— —
] Programme/Class: M.Se, ] Year: PG N Y ll i |
o ear: PG car ! Semester: FourthTenth
. = e i
| : *
L Course Code: 1020303 Coursc Title: A.n lmruduchon to R- l'—‘:og#mmm S O'}‘twcn"& 11 Theory
'. Course ()bjccmes.
| "1t pt < ¢ angaages is (o provide instractions
| Lo A prominent puspose of programming lan o provide instractions to a computer.
= . . . . 2 0 E ; _
! =, Programming languages difier ffom most other torms of huniin expression n that they require a greater degree of precision and compicteness i
b . F N - o - - !
II Studying prograraming kngiages will help the studenis be betier at their job, make more money. and be i happicr. more tuitilled and more informed citizen
| hecause they will fearn 102 Choose the most appropriale language fora given task,
: L. A preg rrannning langene [R5 the swdenis 1o express compuaiional tisks in certain ways.

~

! P ‘mi 1114 pagr N . ~oonyave ST . ~ { i { ¥ < h -
i - Progmmming enguages often produce tere eificient code through optindization for spectdic svstem architecture.

| Coursc outcosmes:

]-' COL. Understanding a iunctional hierarclucal code Organizalon,
[ CO2. Abiity 1o define and manuge dota stnctures based on problens subject domam.,
€03, Ability.te work. with wextuud information. characters and Strings.
CO4. Studens will be #ble to develop logics which will belp them to creare programs. spplications in R.

| COS. Also; by learming the hasic programning R constructs they can easily switch over 10 any other Language n tuwre.
— — B — —
{ ‘redifs: 3 : Max Mar
i Sredlts Core Elective | (nt+ Ext: 25+75 Total = 100
i f Minimum Marks: 40
| RS 17w v s 7e - i g e — ~ TR A T— ree——y
; Teaching Hours = Lecture-Tutorial-Practical (L-T-P) : 4-0-0 (Five Hours in a week) or 60 §.ecture Hoursin a Semester
1 ety et e ———————— —— e ——
{ Unit Course Topic \o or Lectures Houn
|' I [ntroduction to R-Software, Wiw R and Instaltation Procedure. Help Demo-Example packages 15
i and libraries, command line, editor and R-Studio. Basics in Calculahon, Calculator and built in
| functions Assignments.
- 2 - = 5 s : o B
| i Usc of R as a Calculator, functions and mainix operations, missing data and logical operator, l 15

truth table and conditional execution, Conditional Executions and loops. data managemeit |
} with sequence. Data nunagement with repeats, sorling, ordering and lists, veetor indexing,
' factors,

1l Data management with s(rm;,s, print nad h\nml fwictions, pnnl and format with concatenate, /7 15
e .

Curr;culum & Syllabus Post Graducamn and I'our'h F|ﬂh & Sixlh-year course dnder NEP

SN




r———

e

us »\ i “ NTH . ~u v " 4 Ny - 1 2] 1 i
te function, splitting,  replacemients and evaluation of strings, display ard formatting,

importing CSV and Tabulator Dafa IFiles, Jenporting Data Nles from other softwaces.

]__
|
! h—_;\:w Data m: Jay pa
!
%

magement with display pasie, split. find and replacement. maniputations with alphabet,
Data trames, import of external data in various fiic Jormals. statistical functions. compilation.
{requency and partition values. Graphics and plots: Boxplots, statistica} functions for central
tendency. vanntion, skewness and Kutosis Bivariate three dimecasional plot. correlarion and
examples of programming.

Teaching Learning Process: Class discussions’ demanstrations. Power puint presentations. using c-content. Class activities/ assigninents, elc

Suggested Readings:
- Salabh, “Introduction to r Software™, Lectiee notes on NPTEL. On wwiw.nplel.ac.in of Wit Swayam.vov.in
- Sharad Mehta, “Statistical Analysis using R Software™ Excel Books.

. Jared P Lander, “R for everyonc™, Addison Wesly Professional.
J B Long. ~R Cookbook™, O'Reilly.
- Richard Cotton, “Learning R™. OReilly.

1
2
3
4
1

Sugpested Cuntinuous Evaluation Methods: Continuous internal evaluation through internal tests. quizzes and Presentation.

Suggested equivalent online courses: There are onlinc courses on the channels such as Swayam Prabha. Moocs and NPTEL. E-contents from difterent online
Jibraries, e-PG Pathshaala ctc

F'ur(herl'SuggeslionS: ....................................... B T i et e e /7 _“ -

Core-l_llc—c!iy'c (Group-1) Course - IV : Differential Geometry

thematics

Curriculum & Syltabus Post Graduation and Fourth. Fifth- & Sixth-year course Under N

oM



— ————

| ) A .

L Programme/Class: M.AMM.Sc.

e

J Serester: Fourti'Tenti
it
1

|
Course Title: Differential Geometry

e T
[ Year: UG Fifth year of #G H Year

!

|

Course Code: 1020304

‘ Theary . : i
_ S

|
]
|

! surfaces. cunvatures. torsion, developable and geodesics.

Coursc oufcomes:
CO1: Leam abour (he concepls of curvature, lorsion. involutes and evolutes.

CO2: : Familianze with several concepls o) tangent plane. Helicoids. metric and direction coellicients

CO3: : Understand the coneepts ol developable surfaces
CIIVaLUres

I Course Objectives: In this course, students will be inyparted knowiedge (o enabie them o undu rstand several coneepts of Differential Geometry such as space curve
(

1 CO4: Use the several nolions of curvatures such as geodesic curvature and Gaussian
i,...__ T
|
| { ! Nax Marks '
] ] |
i Credits:4 ( Core Elective ! (Int. + Ext.): 25+75 Total = 100
| I ! Minimum Marks: 4
| S 2N ’ I -
! X . y .
f Teaching Hours = Lectuce-Tutorial-Practical (I-T-P) : 4-0-0 (Five Hours in 2 week) or 60 Lecture
! Hours in 2 Semester
| 2 . —
1 [ | .
i Unit L Topics Jl Nao. of Lectures Total 60
,’ i Tensor Algebra: Difference between tensor and vector, Conwraction, Inner Product. Symmetric and skew-symmerric
i 1en3073, Rccnprocal symmctric teasor, Relative (ensor, Alternare tensor, dsowropic tensor. Chnstoffel Symbols and 15 |
l ovariant diftcrentiation. Rieei tensor, Bianchi's identity. {
___.,..____..}___ I — o e e ey
|! Space Cunves: Metric tensor of the Luclidenn space of three dimensions. Tanger: to a cune, Osculating plane, Serret i’ 15
i Frenet formutac, Fundamenial plancs. Curvature of a curve, Torsion of a curve, Contacs between cunves and surlaces. |
J Locus of centre of spherical curvatare.Spherical Indicatrix. Tangent \ul‘l.ltc mvoiul«.\ and evalates, Helix. |
L dTaleeealyy C ——— e TN i N S === 2. L
| ‘] TSurﬁu) in Space: Parapetric Transformation. Cur\e\ on a surluce. 'I‘nm,unl plane and nommal to the mmm First | 15
| | fundamental quadratic form of (he surface. Angle belween two parametric curves, Angke between a paramelric curve 4'
{ and any um)cml purve oflln. xur(m.c Orlh(wrmnl 'Imju.mm‘c chnrl fuml: uucnul tensor, Weingarien fumml'k :
R A S . . RPN N O UL SO OOV e SR U Y =
, e Normal Curvature ol a surface: Normal curvatare of a surface, Principal directions, Principal curvature |
g v Lines of curvature on a surface. Compugate dircetions on a surface, Asypiptotic direction at a point ol a surlave, s
! Mean curvature, Gavssian curvature, Minimal surface, Gass characleristic cquation, Mainardi-Codazz .
! | equauons, i~
Teaching L. cnrmng Prowss Class discussions/ demonstrations, Power poiut presentations, Class activitics. assignments, ¢ic.
Suggcsled Re,tdmg\. i T

1. Weatherburn, C. E. Differential Geometry of Three Dnncmmm, Cambridge University Press, 2016.
Curriculum & Syllabus Post Graduation and Fourth, Fifth- & Sixth-ycar course Unde




2. Graustein, W, C. Differeniial Geometry. Courier Cuqmm(_i;:-x. 2012,
3. Wilmore T. 4. An Jatroduction to Differemial Geometry. Daver Publications Inc.. 2612
|4 Pressley, A, Blementary Differential Geometry. Springer, 2002.
|

Suggested Continuons Evaluation Methods:
Continvous internal evaluation through intemal tests quizzes and Presentation. e e =k,
Fusther SUBBESHOMEL. ...l L it coeee e SRR o ek B e A R 98BS H RS e s et aan e e e e

Curriculum & Syllabus Post Graauation and Fourth, Fifth- &
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1 ST | T !
il- Programme/Class: M.A/M.Sc. Year: PG 1l Year i . Semester. FourtivTenth ,
- — !

; Course Cade: 1020305 Cowrse ‘Title: Algebraic Topology ( Theory [
kCoursc Objeetives: ) |
|

{ The main goal ol the course is to introduce students to algebraic topology and stadard 1wpological invariants. We also intend to discuss different connections with differentiable r

! topotogy. (co)homology theory and complex/real algebraic geometry.

| Course outcomes: i
{ COI: Understand the basics ol Algebraie Topotogy. |
| €O2: Determine furdanienial groups of some standard spaces like Euclidean spaces and spheres.

| €03: Understand proofs of seme beawtiful resulis such as fundamental theorem of Algebri and Hunwitz-uniformization theoresn. j
[ CO4: Undersland proofs of beautiful results of Borsuk s separation theoreny,
| Kl .l . Max Marks r
i Credits: 4 f Core Elective i ol + Ext): 25473 Total = 100 |
| | : Minimum Marks: 40 '
| Teaching Hours = Lecture-Tutorial-Practical (L-1-P) . 4-0-0 (Five !
Hours in a week) or 60 Lecture Hours in a Semester |
 — T — ___E
f' Unit ‘fopics | No. of Lectures Total 60
' -2
| ] Homotopy of paths. Fundamental group, Covening spaces. Fundamenta) group of the circle. Retractions aad fixed f ,}
! poimts, Fundamental group of the punctured planc. | 1S |
A o 80 — ]
| . . ) . . |
i i Dcformation retract sandhotopy type, Fundamental group of' S, Essential and inessential maps, Funddmenia! F 13 .
: theorem of Algebra. . [ - |
o et i - — S —— e e e i}
i{ ul Topology of ", Borsuk's separation theorem, Defonmnion of subsets of 'Y, Jordan curve theorem, Fiber spaces, L X |
: Hurwicz Unitormization theorem, | 13 |
v Ciassification ol surfaces: Fundanmenial eroups ot surlaces, Homology of Surlaces. Cutting and pasting, | N ?
] Classification theorem. ! ' !

|

Teaching Learning Process: Class discussions/ demonstrations, )’

Suggested: Readings:

1. Deo.S.: Algebraic Topology. Springer Singapore, 2018
Curriculum & Syllabus Post Graduation and Fourth. Fifth- & Sixth-year course (nder NE®




P e — 1S

Dugundj JF: Topelogy, Allyn and Bacon, New York, 1975
Greenberg, Marwia § and Harpes, J. R. A)gebraic Topology - A First Course (19 Ldition). CRC Press, 2018
Magsey. W.S.: Algchnaic Topology- An Introduction. Springer India, 2010

Maunkres. James R Topatory — A First Conrse, Prentice Hall af India, Delin 2018,

Spanier, E.TE: Algchruic Topolegy (3 Edition), Springer, 1994, s,

1
i Suggested Continuous Evaluation Methods: Continuous infenal evaluation: through intermal fests quizzes and Presenlation.
1 :

M.Se. 1

- Curricolam & Syllabus Posi’ Graduation and Fourth, Fifth- & Sixth-year course Under NE!

]

“

i
7

0,

Mathematics



) _ 2} o - T e oo
{ ' Core-Elective (Gronp-1) Course — VI: Mathematical Modeling i
= et |

L Programme/Chiss: M.A/ M.Sc. J ' ; Year: PG I Year : Semester: Fourth/Tenth ]

2 BN v . ‘ : |

' Course Cade: 1020306 Course TVille; Mathematical Modceling Theorv '

Course Objectives: i |
Modcling and solving mathcmatical and engineering problems through (he relationship berween theoretical, mathematica). and computational aspects. It will make the learner \
! faanliar with mathematical modeling of real-world situations related to engineering systems development, prediction and evaluation of autcomes against design criteria. |
Course oufconies: |
CO1: Apply Simulation and Monte Carlo integration.

CO2. Apply different models to population dynamics
CO3. Apply inverse iransform method and convolution method. 2 - }
C04. Know Markoy Chain Monte-Carlo simulation and Metropolis-Hastings algorithm. :

«

| X ' ' Mas Marks

| Credits: 4 Core Elective (Ing. + Ext.}: 25475 Totul = 100

l Minimom Marks: 40

| e e A o SR

}" Total No. of Lectures-Tutorial (04 hours per week): L-T: 4-0 : l

| Uni —I Topies No. of Lectures Total 60 |

.I Introduction: The technique oo Mathematical Modelling.-Matkicmatical Modelling through Caleulus, Mathematical i

| Modelling through ordinary differential cquation of first order, Lincar Growlh and Decay model, Non-lincar Growth i

l | and Decay mode]. Mathematical Modelling in dynamics tirough ordinary differential equation of first order. | s !
1

Lo - . '3

i Mathematical ‘Modelliog “through System of Differential Equations: Modelling: in poputation dynamics, |

| I Mathematical Modelling of Epidemics (hreugh system ol differential cquation of first order. Malhematical 15

f Modelling in Economics based on system of differential equation ol first order, Mathematical Modelling in

{ Mcdicine. Arms, Race Baltles and laternationa! Trade in wwrms ol ordimry differential equations. '

[ —=7 = e —

i ! I ‘Mathematical Modelling through Difference Equations: Need of Mathematical Madelling through Difference x 13

i‘ Equations, Mailiematical Modelling through Bifference Equations in Leonomics. Finance, Population dynamics and |

L genctics. - B e =mras . G

[ W “Mathematical Modelling through Graphs: Enviionmenl that can be modelied through Graphs, Mathematical z r T

Modelling in (erms of Dirceted Guaphs, Signed Graphs, weighted Diagruphs, Non-oriented Graphs.

Teaching Learning Process: Class discussions/ démonstrations, Power point presentations, Class avlivitics/ assignnents, cle.

Curriculum & Syllabus Post Graduation and 'f-‘;ovijfi_th_..lfif‘.h- & Sixth-year course Under NEFZ020, Mathenfatics

ISR |



Suggested Readings: _
1. Bender, E. A. An introduction to mathematical modeling. Courier Corporation. (2012)
2. Meerschaert M. M. (2013). Mathematical Modelling, Academic Press. (2013)

Suggested Continuous Evaluation Mcthods: Continuous interna) evaluation (hrough intermal Tests. quizzes and Presentation.

Course prerequisites: 170 study this course, a student must have hag the subject Mathematics in UG depree.

T T SUBBCSIOMIS .t e e e e e e /7

g

Curriculum & Syllabus.Post Gr;ldualiOti-‘_éﬂd Fourth. Fifth- & Sixth-year course Under NEP2020, M
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Core-Elective (Group-2) Caouise — 1 : Partial Differential Equation ]'

- [T VRN | ¥ |

! Programme/Class: M.Se. Year: UG Fitth year of PG 1 Yeur Semester: Fourth/Tenth !
r Course Code: 1020307 l Couvse Title: Partial Differential Eguation Theory f|
- Coaurse Ogjt_‘c—ﬁ_ves: B - : T R R '—"_&i
|

Paninl differential equations {PDES) arixe in every [ield of science and engincering, therefore the solutions of PDEs are ol great interest in understanding various physical

| phenemena. Text ol this paper is organized to study the four imporant fundamental linear partia) diffcrential equations: Transport equation. Laplace equation. Heat equation |
and Wave equation. and various explicit formulas Tor sojutions along with their numerical solutions using (inite difference method. Nonlinear first order PDEs which arise in |
Nuid dynamics, continuem mechantes and oplies are also included in this paper. Course oufcomes: . ’ !

i CO1: Understand the panial differential equation poblem and avalysc lincar ind non-lincar systens. !

| CO2: Classify sccond order PDIE and solve boundary value problems by using sepurition o1 variable method ] .

i CO3: Determine integrat surtaces passimg through a curve, characterictic curves, of second order PIE and coulfallbl_c systems. :.

i C4: Understand the formation and solution of xome significant PDEs like wave eqisation. heal cquabion snd diffusion ¢quation '

|
| ——— e ——— SRS e it 2 e B Ao s

i ! Afax Viarks !
| i . {
Credits: 4 ! Care Elective f (fnt. + Ext): 28+75 lotal = 100 !
' | Minimurm Marks: 40 |
= N R e L T N - N T ]
: Teaching Hours = Lecture-Tutarial-Practical (L-T-P) : 4-0-0 (Five Hours in a week) or 60 Lecture Hours in 2 Semester |
,F z _ | Fopi . F No. of i
' Unit opies Lectures Total 60 ||
e e —— - _ e
' Examples of PDE. Classification. Transport cquation: Initinl value problem, non-homogencous cquation, Laplace’s 15 !
| ! zquation: Fundamerntal solution. Mean value formulas. Propertics ol hamionic funciions. Energy methods. i
- —— i ” AR SRR ISP USRI,
i fl Heat cquation: Fundamenia) solulion: Meair valee {ormula. Propertics o solimions. Energy methods, Wave 15 E
! cauation: Solution by sphiencul means, non-homogencous equations. Energy nicthods. ’ |
bt s A0 pnn, SEaRBlimnt - 7 G e e A e S ST T . UUNL SR I N |
| ! Representation of Solutions-Separation of Variables, Similarity Solutions (Planc and “[raveling Waves, Similarity
! v Linder Sealing) Fourier and Japlace Transtorm. Hopi-Cale Vrnsfonn, Hodograph and Legendre Transtons, | 15
1 : Potential Functions l |
- El L SRt e T e e s s s s Regias s e s s Bner i neos &8 I
! ‘L Applications of PDE: Vibration governed hy one- and twa-dimensional wine equations., vibrations of string and ‘
| v membraues. three dintensional problems, Diffusion cquanon, resolation of boundary vatue problems for ditfusion ) |
il | equations and clementary solutions ol ditTusien cquanion. i \
]___ cg el v R B A= S e o ot e L O SN P SO NI B L0 E e I« S S RSeS| o e e e T =
j Teaching Learning Process: Class discassions/ demonstrations, Power puint presentations, Class retivitics/ assignments, cic. '1
Suggested Readings:
1. Evans, L.C.: Cartial Differential Lquations, Graduate Studies it Mathenyatics, Volome 19, AMS. VOUR, :
I_ 2. John, F.: Partial Differentia) cquations, Springer- Verlag, N.Y.. 2013,

70, Math l‘”'l‘é.V.
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3. Prasad, P. and Ravindrao, R.: Partial Diflerential Equations (2ad Editien). New Agelinemnational Pub, New Delhi, 2011. ;
. — R T e s - |
Suggested Continnous Evaluation Methods: Continupuy internal cvaluation through inlemnal Tests, quizzes and Presentation. l

——— g

Course prevequisites: To study this vourse, a student must have had (he subjeet Malhematies in UG degree.

Suggested equivalent oxline courses: There are ondine cawrses on (he channets sueh as Swayam Prabba, Mooces, and NPTEL. E-contents {i

" e i
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Cor e-plecmo (Group-2) Coirrse .f CRYP TOGI\APH‘{ AND NETWORK SEE&R!TY -
|

|'

E

e e e N .

i N S SR N

3 Semester: Fourth/Teuth
i

Programme/Class: AL.Se. Yeur: UG l mh vear of PG It Yc'u |

it R M N : f

Course Title: CRYPTOCRAPHY AND NETWORK SECURITY | Theory
! : &

——

Conr«.c Code: 10’0308

=
, Course ()bu‘crl\ es
Cryptography is an information security taclic used (o proteet enlerprise infornution and communication from cyber threats throsgh the use of codes. This practice refers to
2 s, 3 Sages in ways |

re informanion wnd communication techniques derived from matheniatical concepts and a set of mile-based calculations, calied algoritus. 1o transform messages in ways

{
)

| spe
llml are hard 1o deeipher.
{
These dganitims are then used 1ot crvplographic key generation. digial sigiiing. verification to protect data privacy. web | browsing on the iniemet. 2nd L(.)“rdknllul |

01

{
| cormunicanorn like eredit card (rapsactions and cmails.
COZ: Crymeegraphy achicves severl information security-relisicd objectives including confidentiality:, integrity. and amhcnunnon and non—n.pudm(mn {n s post, we

explore what these reveal about eryplography.

CO2: Crvprography protects the condident :mly of information,
o - \
SO Confidenuazhing s u &ed prionty when it cemes 10 craprogtapby. 1 means ihai vnly people with the ru_hl pernussion can aceess the intormagion transmied and ihat this

protected rom wnauthorised access atoll stages of its Jifeeyele,

information
Wa\ \/i:lrkt

|.' T T [ J

; Credits: 4 Care Elective l {Int. + Ext.): 25+7% Cotal = 100 |

? Migimum Marks: 40

| ) ' Teaching Hours = Lecture~Tutorial-Practical (L-T-2) : 4-0-0 (Five Hours in 2 weck) or 6@ Lecture Houry in a Scmester

Unit |‘ Tonics [ No. of

L .' I l cotures Tota) 60 |

j 1!mmducuon to Cryptology. Symmetric Cipher .\mdcl S!nu Cipher. Sub\mulmr Clphcr Aftine Cipher, \ igenere !
e lipher. Permmutztion Cipher, Playluir Cipher, Mono-alphabetic and Poly-alphabetic Ciphers, Ditferent tvpes of attacks, 135 .

J

e

{

. The RSA Algorithin, Dllfw-Hehm..n KLy

] Strearn Ciphers, Linear feedback \h](r rqgmu Data Enc rypmm Stndard.
]Symmctm Key Dlslubuuun Jnlruduclmn 10 Public Key (r)plu&mph)

Diffie Hc!inmn thh ns, Tl,n.mm) Cry plo--mphu. Systenm,

S ST _1'__ —— e e
{
!
|
[

{
| ' Exchange Discrete 1. mum(hm thlum
[f i Flhpm (uru,s and 'Ihur Amhmcl:a J’unm&s on Ll'lpm curves, ECDLP, BCDHY, rlhpm Lu:»g (r\p(:mr;'mv\ 13
{ | Cryptographic Functions, Inteerity. Lonhd“muhly nots n.pmh ation autln. ntication, ’
S TSSO W 1 3 Pce- .2 Ll S S BN i S I N AN~ e S S S . SPRYIG- SE = = SN SO
| {
i | Digital Signatures, RSA Signature Scheme, H(mm il Digital blbﬂdlllrc Suhum‘ 5<.hnurr Digital Signature Scheme,
v E lhpuc d;y!al Signature Schcmc Identily based Cryplosysten, Certificatetess signature Sdmm lo] ( loud, Fog and 13 ,
| cdge computing, l
|
|
I

e e e ———— e




————

& Suggested Readings:
]

William Stallings. Cryptography and Newwork Security, Pearson.

|
|

Stinson. Duuglas R. Cryplography: theory and praclice. Chapman and Hall/CRC. 2018..

(]

DS

Stallingx, William. Cryptography and network security (Principles and Practice) . Pearson Education india, 2023. 3.

|

% 4. Meneres, Alfred J., Paal C. Van Qorschot, and Scott A, \anstone, Handbook ol applied cryplography. CRC press.

g 5. Boneh. D.. Franklin, M. (2001). Jdentity-Based Eneryption from ihe Weil Pairing. tn: Kilian, J. (¢ds) Advances in 2001. f.ecture Notes in Compter Scierice. vol

E 2139, Springer. Berlin. Heidelberg. hitps:/doi.org/10.1007/3-540-44647-5.

5 6 Al-Rivami, S.S.. Paterson, K.G. (2003), Certiticuteless Public Key Cryptography. In: Laih, CS. (cds) Advances ASIACRYPT 2003, Lecture Notes in l.'.‘nmpu:cﬂ;

! Scicnce. vol 2894, Springer, Berlin, Heidelberg. hupswidoi.org/10.1007 ' .

g 7. P. Garret. An Introdoction 1o Cryptology, Prentice Hall,

{I 5. B. Schucier, Applicd Crvplography, Wiley. a i

‘!I 9. f. Beth. M. Frisch, G. Summons. Public key Cryprography, Springer-Verlag.

{ i

I'r:_Suggestcd Continuous E;l;a_tion Methods: Coniinuous internal evaluation through internal Tests, quizzes and Prcs-:nmli(gl. 3% _.

:l Course prerequisites: To study this course, a srudent must have had the subject Mathemalics in UG degree. s S ;

ir .Su',:g;:s‘ted eq:ivalcm online cours.e;?Thcre arc online courses on the chanaels such as Swayam Prabha. Moocs. and NPTEL. E-CO!&IEIMR‘I’CM online Iif;r.\iri:s. }

|

- |

f. .
[ Furtber Suggestions: ................ P g U PPN /
T 7
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Corc-Elective (Group-2) Course — 11 : Mathematical Biology

|
Programme/Class: M.Se. J Year: PG I Year

Semester: Fourth/Tenth

|
|
|
|
|

|

Course Code: 1020309 { Course Titte: Muthematical Bislogy Theory

| Course Objectives: To introdvce certain mathematical tools like linvar algebra, probabilily, Difference equations and Differential equations in modeling some aspects of [[
|

|

1

Biological Systems Course outcomes:
CO1. Relate mathematical notions with biological phenomena.

CO2. Solve simple biofogical prablems using discussed models.
I NMax Marks

|

1

|

| J

! Credirs: 4 | Core Elective (Int. + Ext.): 25475 Total = 100
|J ’ Mininum Marks: 40
}

| |

Teaching Hours = Lecture-Tutarial-Practical (L.-T-P) : 4-0-0 (Five Hours in a week) or 60 Lecture Hours in 2 Semester

|
! s “Topi
- Unit ~ Copics Lectures Total 60

|

|

1

[

No. of J

!

|

|

f— Dynamic modeling with difference equations; The Malthusian Model, Nonlinear Models. Analyzing Nonlinear Models.
\'ariations on (he Logistic Model, Commenis on Discrete and Conlinuous Models. Linear Models of Structured

Populations: Lincar models and Matrix Algebra Projection Matrices for Structured Models. Reproduction aod the drive
. for sunvival; The Darwinian Model of Evolution, "Cells, replication of Living Systems, Population Growth and s l
i Limitations, The Exponential Model for Growth and Decay. Age-Dependent Population Structures: Aging and Death. 15 {

! The Age —Suucture of Populations, Predicling the Age =Suructure of a Pupulation. \
|

1

' Background on DNA, An Introduction 1o Probability, Conditiorat Probabilitics, Mawix Models fur basc substitution.
Phylogenetic Distances, Phylogenetic Trees. 13
—— ._.__._._____1

Theme, Multiple Population and Differentinied Infectivity.

Infectious Discasc Modcling: Clementary Epidemic Models, Threshold Values and Critical Pararncters, Variations on a

i A Mathematical Approach to HIV and AIDS: Viruses, The lmmune Systen, HIV and A1DS, An HiV Infecuon Modet. A
Model for a Mutating AIDS, Predicting the Onset of AIDS. 1<

N
| v
ftebemriii
|' &

Teaching Learning Process: Class discussions/ demonstrations, Power point presentations, Class activities/ assigmiments, clc.
! ; 2 > e L

oo
| Suggested Readings:
1. Bames, B.. Fulford, G. R. Mathematical Modelling with Case Studies, CRC Press. (2008)

2. Chou. C. 8., Friedman, A. Introduction to Mathematical Biology. Springer. (2016)

3. Keshe, L..E., Mathematical Models in Biology, Random House New York. (199%)

Curriculum &-Syllabus Post Graduation and Fourth, Fifth- & Sixth-year course Under NEP2020. Mathemalics
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Suggested Continnous Evaluation Methods: Continuous intemal cvaluation through iternal Tests. quizzes.and Presentation.

— M— . [

Course prerequisites: To study this course, a student must have Bad (he subject Mathematies in UG degree. |
- - ————_— — - —— ——— > 2 . - ; ‘a
Suggesied equivalent online courses: There arc online courses on the channels such us Swayam Prabha. and NPTEL. EWﬁ'om different online libraires. |

!

2

| sut s T . Py

{ Further Sugacstions:

I
!
i
i
i
i
i
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: Core-Elective (Group-2) Course ~ IV : File Structure and Data Base Management

i Programme/Class: M.Se. Year: UG Fifth year of PG 1 Year

Semester: Fourth/Tenth

Conrse Code: 1020310 Theory

Course Title: File Suuctuee and Data Biuse Managemen(

_l Coursce Objectives:

i The wmys and objectives of this course are
1. To understand thie basie coneepts of file organization and Databasc,

To discuss the advantages of database system over convenlivnal Ale systen,

To make a logical and analytical comparison of different Data Models.

1o provide strong dimensions. strengths and futire prospects of Database Sysiems,

To design and implementition of Database Modeling.

To ransform ERD (Entity Relationship Diagram) into relations.,

Te develon good skills in SQL (Structured Query Language).
Course vuicomes:

CO1: Explain the basic concepts of relitional data model, entity-relationship model. refational dalabase design, relutional algebra and SQL

1 CO2: Jmprove the database design by normalization and describe (he fundamenial ciements of relationat database management systems
cor

SQL queries on data. .
CO4: Familiar wilh basic database storage structures and access techniques: file and page organizations, indexing methods including B tree. and hashing.

tJ_——_’_}:l;.!,) I~

t Design ER-models w0 represent simple databasc application scenarios and convert the ER-model to relational 1ables, populate celational database and formulate

B | Max Marks i
i Credity: 4 Core Efective (Int. + £xt.): 25+75 Total = 100
' Minimum Marks: 40
‘Teaching Hours = Lecture-Yatortal-Practical (L-1-£) 1 4-0-0 (five Hours in a week) or 60 f,ecture Hours iu 2 Semuester
-i vyt _r__, —————— N 1 OO S S el _.;l_._ ?_. P—
| bests L | No. o .
i Unit Copics l Lectures Total 60

File Organization:The constitution ol 3 filc.Operations on Niles, Primary key Retrieval, Scquential r
files, Index sequential filestimplicst index. L, himit indexing owlti-level Indexing sehemes. Struciure
of index sequential file, VSAM dircct files, Hashing fechnigues, Bxiended hashing, Secondary Key

)

|

| Retrcval: Inverted and Multi dist Afcs, Indexing Using Tree Stnictures: Tree schemes, Operation, 3
| Capacity, B Tree, B+ trees. )

[ Data base Management System: What is DDRMS? Three - level architeciuce of DBMS, Relation 1

| Il Data Madel: Relational Database: Auributes and domains, Tuples. Relations and their schemes, 135
{ Relation representation. Keys, Relational operations, Integrity Rules, Relmional Algebra: Basic '5

l Operations, Additional Relation algebraic operativns, Some Relational Algebra Queries. |

Curriculum & Syliabus Post Graduation and Fourth, Fifth- & Sixih-year course Un
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| Stectural Query Langnuge (SQL): Dot d«.hm jon, Data m.‘mpul.n on, Condition Specification, *
Ill | Avithmetic and aggregale operaters, SQL join, Sct Mumpul wion. Citegorizabion. Updates. ! 15
' [ Retational Database Design: Functional dependeneies, First, second ¢hird and BCNF normal Forms, l ;
IS | Daa ntegrity and recavery. Database Scaunity, Integrity and Control Sccurity and Integrity threats, | 1S
[

y

{ Defense mcchanism, lategrity. Awditing and Control, Recent trends in DBMS- Distributed and
! Deductive Dalabase,

Tmchmc Learning Process: Class d\\cusswmr demonsurations, Pawer point presentations. Class activitics/ assngnmcmq ¢le.

Suggested Readiags:
. Daie <.J: Introduction to Database System, Addison Wesley. 2003,
20 Decar B An Inroduetion 1o Database Syste, Galgotia Publicutions, 2016,
. l,,I'\Pn 3D 1 Prnciples uf Database Systems (2wl Ldl um} Galgatiu Publications Pyt Ltd., 1994/ W HL Freeman & Co. Lid.. 1982

Al

Suvt_eﬁed (.nn(muuus Evaluation \'[c(hods Continuous |nler| ualualmn through nterna! Tesis. quizzes and Preqcnlmwn

{nurye prcrequm(u To \tudy (ius cotrse, a student musl h1u. had thc subluu Mathematies in UG degrec.

huggcsrcd equivalent online courses: ‘:hcr-: arce online coerses on the f.hmmds such as Swayan Prabha, and NPTEL, E-contepi |fla.rml nulmu i hr.nrr-\

Furiher buau:«llun> ...............................................................................................................

N>
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Semester: Fourth. Tenth

| M.Sc. 1l

} Core-Elective (Group-2) Course - V : An Introduction to Fuzzy Logic and Genetic Algorithm

by Pt A S —

]!_ o _I"_}'r_og_ru'mmc/Class: M.Sc. _ T_ : B ‘Ea:—l'(} H'\ieur I_,_.._H ]I[

'.i Course Code: 1020311 ( Course Title: An [nlroduction 10 Fuzzy Logic and Genetic Algorithm

JI Th st " -L:n;'n;;y_-l_mic. Gencelic Algorithm Optimisalion and N;migi;mk technology to prepare tirem

i employment if the elecironics equipment’s where computalional artificial intelligence is used,

Course outcomes:

| g~ g - > . . -
l COI. This theary helps to solve those problems which are deseribed in linguistic wrms,
! CO2. This theory provides an excellent (oot to handle tlhie vagueness in modern science and lechnology problems such as computer science. economies and medical |

| soienee by gencetic algorithm, ncural netwaork,
€03. This theory can be used w make Mmodem systems based en Artilicial (nftelligence (A1) and sofit computing,

‘ CO4. On the basis of this theory many real-lile based probfems can be solved such as robolics. management etc

] CO5. On the basis of the theory be able 10 apply fuzzy information in decision making,
Core Elective

Theory

-

Credits: 3

!

Total No, of Lectures-'l‘urorial'(os hours per week): L-T: 5-1

| (Int. + Ex

{ Course Objectives: The ainy ix 10 cquip students with some state-o/-th
vin o better way for the rapidly cvolving high-teeh formation-based modern industry and markel. After completing this ceurse, the sidents will be able to get |

Max Marks

r.): 25475 Total = {Ud
' Minimum Marks: 40

|

{

{!
: -— — _— : — S S LB e ._________T____w = ipw |
| Unit ] Topics 1 No. of Lectures Total 66 |
| Introduction: Basics concepts vn vnsp sets, Crisp relations, Fuzzy sets; a-cuts, Addidonal | |
| 1 propertics of g-cws, Level cete, Cardinality of Fuzry Sets, Types of fuezy seis. L-Fuzzy Sws. ! 15
i ’ Convex juzy scls. Fuzzy Caticsian produls, |
IL.._______... — e ———— e e e } ST — ST 8 -
[ ]Opcr;nions of Fuzzy Scis: Fuzev complement. Fuzzy union. Fuzzy intersection, T-nonns, T- |
i conorms. combipation of operations. General nggregation Operiations. Fuzzy numbers: Concepl of J 13
i | Fuzzy Nunmiber, Types of Fuzzy Numbers (Triangular and Trapezuidal). Arithmetic operations on |
;[ I Fuzzy Nombers.Fuzzy Relations: Fuzzy relations, Projections and Cylindric extensions, Binary
| fuzzy rclations, binavy relatinns on single set, Fuzzy equivalence celidions, Yuyzy partial order
i relations, FPuzzy ordering relations. Fuyzv ranking method,
+ Tt e T HYETH ~ ) ~
I Crisp Logic. Predicate Lopic, Puzzy {ogic amnd Possibilily theory: Vuzzy propositions, Fuzzy L5
i quantifrers, Linguistic hedges. Inference from conditional fuzzy propositions, liference from
g conditional and qualified propositions,  Fuzzy Controller and  Fuzzy Inferenee  Svsient
L | Fuzzficadon. Defzzification (Center of arca (COA), Center of maxima (COM), Min ol wp | 7 2
Curriculurn & Syllabus Post Graduation and Fourth, Fifth- & Sixth-year course Under NEP2G20, M:uhf_-maV




] methed (MOM), Center of sims. Weighed average method) Fuzzy rales, Fuzzy controfler. Fuzzy ' -]

nfercnee svslems (Mamdani, Supena's imd Tsukamolo) }
Gencetic Algorithm{GA): History and basic concepts. scarch space, Encoding, Fitmess function. ) e
Reproduction:  Roulette-wheel  selection, Bolizmann  sclection, rank  sclection. steady  state

1\Y selection, elitism, genemlion gap and steady staie replacensent. Crossover, Inversion and Deletion, I5
Mulation aperators. Bitwise operalors, generation cvele, convergenee in GA. optimisation under
GA.

L .
|

_!

|

|

:

1

Teaching Learning Process: Class discussions/ demonstrations. Mower paint presentations. Class activities/ assignments etc.

}"__Tﬁuggcstcd Readings: T g b
. : L. Dubesis Didler and Prade. Henri. Fuzzy Scis and systems Theory and Applications.
2. Acadenioc Press, NewYork, 1980
3. Kiir. Georage. 3 and Yuan Bo, Fuzzy Sefs and Fuszy Logic: Theory and Applications. Prentice Hall ol India. New Delhi. 2009
. | 4.Lce. Kwvang H.. First Coursc on Fuzzy Theory and Applications, Springer Intcrnationat Edition, 2609. ;
i S.Ross, Timothy J.. Fuzzy Logic with Engincenng Applications. McGraw Hills inc.. 2004 New Delhi !
6. Royer. Jvh-Shing; Sun, Chuen-Tsai; Mizutani, Eiji. Neuro-fuzzy 2nd Suflt Computing: A Computational Approach to Learning and Machine Intelligence, i
MATLAR curricsdum sevies, ustrated, reprint. Prentice [lal}, 1997
7. Zimmermana 18, Fuzzy Set Theony & its Applicinions, Allied Publishers Lid. New Dethi, 2006.

8. Rajasekaran S., Vijavalakshmi G.A.. Neural Networks, Fuzzy Lugic and Genetic Algorithm, (EEE) PHI. 201 1.
Suggested Continuvus Evaluation Methods: i

Continuous intemal eviluation through internal tests, quizzes and Presemtation.

Course prarcquisites: To swdy this course, a student niust have had the subject Mathemalics in UG degree. 1,
1

f_Suggr:steﬂ equivzlent online courses: : )
f There are online covrses on the channels such as Swayam Prabha, and NPTEL., Mooes. E-contents fcom different online libraires.

f Further suggestions: ... . e rane i e e

Curriculum & SyBabus Post Graduation and Fourth, Fifth- & Sixth-year course Under NEP2020, Mathematics
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R t Core-Elective (Group-2) Course — V1 : Advanced Discrete Mathematics

i Programme/Class: M.Se. j Year: PG 1l Year Semester: Fourth/Tenth
Course Code: 1020312 ‘ Course Title: Advanced Discrefe Mathematics Theory

i —— e ey ey —_— R4

. Cetnrse Objectives: The main objective ol the course is W introduca coneepls ol mathermatica) logie, Latlice and graph theory and 1o give a baet inwoduction of

i Boolean algebra. bipartite graphs and trees and studying sor their applicitions in real life. :

| Coursce outcomes:

"~ i COl: - Analyre logical propositions using teuth tables.
o 1 €CO2: : Understand the concepl ol lattice,

L CO3: : Leam about the epplications of Boolean algebra in switching theory.

| €O4: Use the concept uf planar graphs, trees and seudy for their propentics.

_——mm

Credits: & J

1
_l |

' Core Elective

L

Max Marks
(Int, + Ext.): 25+73 Total = 100

Mivimum Morks: 10

Total Na. of Lectures-Tutarial (04 hours per week): L-T: 4-0

Topics

Formzl Logic: Statcments, proposition, symbolic representation and tautologics. quantifiers, proposition lugic,
| Lattices: Lattices as partially ordered scis, their prapertics. lattices as algebeaic systeims, some special iattices, e.g.,
| complete. complemented and distributive Jattices, some special tatlices ¢.g.. bounded. complemented & distributive
i lattices.

it

AY

ik

I Boolean Algebra: Boalean algebra as lattices, various Boolean identitics. the switching algebra example, join -

[ irreducible elements. atons and n»linl_cnns. Boolean Forms and their cqpivalu_\ge. minterm Boolean forms. suin of
r products canonical forms, minimization of Boolean funcrions, applications of Boolean algebra to switching theory
{ using AND, OR and NOT gates). Kamaugh maps.

TR [P ol —— .
]| Trees, Binary tree, Spanning iree, Culer's Formula tor connected Planar Geaphs. Complete& Compleie Bibarate
i Graphs. Kuratowski's Theorem {statement only) and its use, Cui-sets, Fundamental Cae-sets, sad Cycles. Minimal
j Spanning Trees and Kruskal's Algorithm.

Matrix Represensations wi’ Geaphs, Incidence Matrix, Cireuit Matrix, Cul-Set Matrix, Adjacency Matox, Eoler's
Theorem on the Exisience of Eulenan Patis and Circuits. Directed Grtphs, Jn degree and Ot degrec ofa vertes.
Weighted Graphs. Dijkstra’e Algorithm

S

]

I
|
|

\ No. of Lectures Total 60 |

|

|

- e e e '[__........_.__q_____.___._

—————— ey

\

—— e

135



G

| Teaching Leurning Provess: Class discussions/ demousteations, Power point presentations, Class actjvities/ assignmenls, ctc.
|

Suggested Readings:
1. Tremblay. 3P, and Manohar, R. Discrete Mathematical Stmctires with Applications 1o Compiter Science. st edition McGraw Hill Book Co.. 2017
2. Lepschutz, 8. and Lipron, M. Lincar Algebra. Sth edition, Tata McGraw 1l 2012,
1 Ramn. B Dyserete Mathematics, Pearson Education, 2012.
4

. Kenneth H. R, Disercie Mathematics and lts Applications. 2th edition, Tata MeGrasw LIl 2011

: S.-Lia. C. L. Blements of Discrate Mathematics. Tata MeGraw Hill. 2000. . s
Suggested Coutinnous Evaluation Methods:
_ Continueys intemal svatuation_through internal fests quizzes and Presentation. i .

|
|
g

| Further ssgoestions: ... e teraniiataieiseaeoaearenanan
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Pre-Ph.D. Course work Syliabus

{ - e B e S e
i . [
b Sem. . Paper Title of the Paper No. of  Credits «
| Code Lectures(hrs.)/Duration | [
. ~ et e B CAT i LA, ! ST Rl ‘.ﬂ
‘7 : | ]20301 Rcsunch Mcthodology 60 04 i
| r - e e e e S ety - Lozl | = st
| I ]
| 17030" VL.dl" Malh(‘vntus 30 i 02 [
greete g e . s . . e - — ._.__.:r._ s 4
} (120303 - Applied Mathcmatics-| 30 t . 02 [
| Ine S T T T T TR T T T T = = :'_"“ ENEET A _'I“ N W TS
] 2 1120304 Applied Mathematics-f1 3 l 02 |
| I = — 4 i o i g
| | 1120305 Optimization 30 | 02 ':
| . — — R —
| E t 20365 Survcy/Rmcarch Projcct One Semester | 04 |
L - Pre—Ph D. COURSE WORK PAPER §, RESE ARr‘H \/ILTHO{)Oi OGY '
[ Programme: Pre-PhuD. Course work Duranon. Six Months Semester First / flo_ven?‘*- I!
I[ —— P g - — '—- - i e — e _‘_:I
i Course Code: 1120301 Course Title: Rescarch Methodology Al Theory '_
[C ourse ()bjochvw The mzin objective of this paper is tu ' ',
i {. Idenify and discuss the role ind importance of research in the socisl sciences. |
| 2. Ideanty and discuss the issues asid coneepts salient to the reseacch process.
‘ i, ldentdv and discuss the complex issucs inherent in selecting i research probiem, selecting an appropriate rescarch design, and bnplementing b research project. |
' 3. ldeniily and discuss tie concepts and proceduses of sumpling, data collechion. anzlysis and reporting. li
' Conrse Outcanses: Al the end of this course, the students should be able w :
| COI. Undersiand some basic concepts aof rescarch and its methodologics. |
LY Daplain Rew rescarch concepts and issucs read. comprehend, and explain rescarch articies in their acaderie discipline. ) !
| COX. Scicet and dufine appropriate rescarch probleny asxl parameters. |

: CO4. Organize and conduet research (advanced project) in i DIV APPropriate Marer. t
1 COS. Write a research report and thesis.
L(){- \Wiite o ru.Larch pﬂ.)p(hd] (ganlsj

Credits: 4 J Corc(nn*pulsm‘\ ;
reaits: -

; Total No. of Lectures-Tutorial (04 hours pe
5 L-T: 4-0

IR o 2.7 LS MY L 3 05 S A S AP i~ S S o il

Curriculum & S\)]Iablls Past Graduation and Fourth, Fifth- & Sixth-ycar course U



T ]
i\ | Unit ! "Topics | No.of Lectures i
. | :
E Perception & Definitiop ol Research, Objectives & Mativations of Research, Importance of Research. Types of Rescarch, Rescarch {
! : Methads versus Methodology. Process of Rexearch. Review of Literature, Formulation of the Research Problem. Sources and ! 5 il
I | Idcniification of a Rescarch Problem. Status of the Rescarch Probien. l‘ormn)mlonofllypmlusm Research Design. Ethics in 12 o
' Regearch, ‘
= | . . L . e S . . - FE TR
{ Synopsis. Funding Agenciex in India for Research in Physical Sciences, Project Proposal. RrOJccl chor} ‘Writing. Research Paper !
Writing, Thesis \Writing. Referencing. Foomais of Writing References. Bibliography. Plagiarisin, 1PR. Technology Development 12 f
I e = = { .
: and Transfer. !
— - — 1 T
l lT\ pes and Sources of Dala. Data Collection Methods, Analysis of Data, Kertosis variance. Central Tendency, }
£ m | Dispersion, Skewness. Correlation. Regression. Prabability (Elemeniary). Binomial, Poisson and Normal Distribution, Baye's 12
. E | rule and Independence ol events. Chi-square tesl. |
i {Conwpmcr Netwworking. Intemet, Web Browsers, Scarch Engines, MS Word: Handling graphics tables and chans, Formatuing in |
| v MS-Word. M$ Power point: Creating Slide Show, Screen Layour and Views. Applying Design Template, MS Exccl: Features. { 12 |
| | Formulas and Functions. Number system, Computter codes, BCD Code. EBCDIC. ASCI. Computer Arithmeuc. | |
e A N S, |
I lbubjcc( Classification Index, Citation. Chiation index. Jnpact Faclor. h-index, i-10index, INFLIBNET, Iniroduction o Peer | .
i i Reviewed and Open Access Joumals, e-Journals, e-Library, Research Databases in Physical Sciences: Web of Science, Scopus, | 12 ]
| Science-Direct . 1 !
— ' =}
Teaching Learning Process: Class discussions/ demonstrations, Power point presentations, Class activities/ assignments, \
Field wsnts lnternshlp, ete. !.
b - —_——— —_ -— 1
Suggested Readings: Il
! b Creswell \W: Rescarch Design, Qualitative, Quantitative and Mixed Methods Approaches {3%Edition). SAGE. Inc.. 2018. !
i 2. Gupta. §: Rescarchh Methodology: Methods and Siatistizal Techniques, Deep & Deep Publications, 2010. !
3. Gupta. S.i: Swustical Methods. Sultan Chand &Sons. 2014. '1
) 4. Kumar. R: Rescarch Methodology: A Step-by-Siep Guide for Bcgmncm("" Edition). SAGE, Inc.. 2011, |
S Melvilke, 8. and Goddard. V.: Research Mcthodology: An Imroduction (2™ cdition).Juia Academic, 2004. \
. II 6. Skartis. T.: The Language of 1C1* Information and Communication Technolagy, Taylor & Francis. 2016, l
) P SR L S . R R T e o= L | NG U P |
. '| Suggtslui Connmmns Evaluatiun Methods: Extclnal evaluation

._r

Cuuo\e prerequisites: To study this course, 2 s(udent must huvc lmd the subjeel Ma(hemahcc in PG deorce

Suggestcd equivalent online courses: There are online courses on (hc dmuncls such as Swayam Prahha. and \‘P]
online libraires.

Further Suggestions:.........
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Pre-Ph.D. COURSE WORK PAPER 1i
l

Proﬂr wmme: Pre-Ph.D. Coumc work Dm'ﬂﬁon: Six Months J Semester: First/ Elevent~
Cnnm Code: 1120302 Cour:».c. Title: Vcd;c Mathemaltics I Theory

[ Course Objectivex: The objective of this paper is
! b, To inmoduce the basic concept of Vedie mathematics
{2, Tastudy the Deavative and Its Applications ,dntegrations and lie Applications hy Vedic mathematies
[ Course Quicomes: Acthe cnd of thiy course. the students should be able to:
t o COLL After complition the course student will be aware the ancient Indian Mathematics and contribution of owr culture.
i_ Credits: 2 [ A Cnre Compulsory

—_— — e 1 —
’ Total No. of Lectures-Tutorial (02 hoeurs per week): L-T: 2-0
dos — —_— . —_——— —
| Unit : Tapics ! No. of Lectures
{ i 16 Sutra And 13 Sub Sutras of Vedie Marhematics, £xplanations of Ekadhiken Purvena. Elqucyena Purvena, Urdhwa | 30
| Vedic Triyagbhyam Sutra, Contribution of ladian Mathematicians Madhvan. Parmeshvaran, Manjul Bhargav . Shakuntala Devi. !

Mathematics | Osculator, Recuuring’ Decimals, Quadratic Equations by Vedic Methods, Bi-quadratic Equalions by Vedic Methods.
Eucryptions, Derivative and lts Applications . 1nlcgrations and lis Applications. ]

Teachiug Leorning Process: Class discussionys demonstrativns, Power point presemations, Class activities’ assignments. Field visits., Internship, ete.

Su,q“.swd Continuous Fva!u.mon Mcthods:Conlinuous intemal evaluation through intemal 1ests quizzes and Presentation,
l Course prerequisites: To study Lhis course, a student must have had the subject Mathensatics in PG degree.

Supgesied cquivalent opline courses: There arc online courses on the chamnels such as Swayam Mrabha. and NPTEL. E-contents from difterent online
}Hbraires.

T T R Ty U T O P

Sugge:cled Readings:
{.  ‘Chauthaiwale. Shriram.: Finjoy Vedic Mathematics™, Art ol Living intemationa! Bangluru, India

i 2. Arya, Vedayeer.: Indian Conributions to Mathematics and Asiranomy , Aryabhata Publications.

a; mecm Bharatiya Mathematicians: De Shriran (.huuihd)waln Dr l)wlpm\..\d me Duvendea Deshmukh publnxh\.d by Vidya Bharati, I\uuhh\.lra

Sug,gcstcd untmuuus Evaluation Mcthods- l:xtcmal E \mlu.mon

b - 8 s

(‘ourse prerequisites: To study this course, a studcnl st huvu hucl the :;l\b]ucl Malhcmanu n PG degece.

Suggestcd equivafent.online courses:There are uuhm COUFSCS Ot llw channels such ax Qwuymu Prabha, and NPT Fl

NDB 2050

Curriculum & Syllabus Post Graduationand Fourth, Fifth- & Sixth-year course Ung a\hernatics




g?\

Pre- Ph D. COURSE WORK PAPER I

Programwme: Pre-Ph.D. Course work

!hlnumn‘ Six Mon(hq

bcmuur F ml/ﬁ_;le.mm

Couorse Code: 1120303

I.—,—,_

E
\
|
!
|
l

Caourse OQbjectives:

The abjective of this paper i

—

( ourse htle Applicd i \"lathemaucs-l

Theory

Todvarn the concept of Convergenee ol etsand filiers Para compaciness and Nagata-Smimov Metrization theorem, Bing Metrization theorem

3. Leum the concept ol automorplisim on 2 finite ficld. Stracture of mulliplicative group of a finite field. l)n tqueness of the splitting field. Solvability by radicals. .

Salvability of Galois graup o a polynomial vver a field.
4. 'vswdy the Toner product spaves. Hilbert spaces.

Course Guteotes: Alibe end of this course. the shidents should be able to:
COL Apply theorencal coneepis in Algebra to understand rea world applications.

CO2. ”ndcr\nnd the uollous of dot product and Hllbtrl xpace and applv thg spm.ctral theorem to the resolution of mlu‘mi &.quallun\

Credits: 2

Total No. of Lectures-Tutorial (02 hours per week): L-T: 2-0

Care Compuisen

Unit

Topics

No. of Lectures

e e

Applied
Mathematics-1

b e

Sugumtcd Readings:

I. Timoshenko, $.P. and Goodier, J.N,, Theory of Elasticity, Mc Guw\ Hill, Singapore, 1982,
2. Srinath, [2.S., Advanced Mechanics of Salids. Second l dition, 1

Curricutum & Syllabus Post Graduation and Fourih Fifth- & Sixth-year course UnderifNER202

it 'vk(‘mw Hlll lndla "()O‘&

X@w

Lnergy Thearems and Varistiona! Principles ol tlasticiy: thln cnergy aud complumnlaxy eneray. Uap;ywn 3 !hcorcm i
virtual work and po enttal energy prineiples, principle of complementary potential energy, Befti's
principle of linear supeipositivt. vniquencss of efasticity solution., .
Basic mathematical mudels on vibrational analysis for vectanguelur, circular, clliptic, infinite plates. Busies stidy of difterent |
parsmeters used in vibration anidysis. Solution of mathematival wmwdels using difierent nwihods like Ravicigh Ritz oethod,
Galerkin method, fite c)uuull ml.(hn(l ] mbcnlmls m:.lhod .

"Inwroduction to the Mathematical Theory of Elasticity, Elasticity. stress. strain, Hooke's |d\\ nwvo- dimensional idwhmnum

plane stress and planc strain problems. equations of equilibrium. strain- dispfaccment relations. constitutive relaiions, !
compatibility conditions, displacement and traclion bouadary condinons. Two dimensional problems in rectangular
roordinates: Stress funclion, solution by polynomials. Saint Vénant's prinemple. bending ol @ caniitever, determination of | 15
displacements, Principul stresses, principal straing. theee- dimenstonal Problem

i
1
S S —

reciprocal theurem, |

!(.,hl'mg Lc.umn;, Process: Cldss dl»cus.slons! dumm\trmom I‘uwvt p(nm pluulhmons Cl1sx activities/ .1\\]Lnxngnt~ Field visits., lwamhnp cle,



snggested Continuous Evaluaiion Methods:Centinuous intema) evaluation througl innternal tests quizzes snd Presentation.

Course prerequisites: To study (his course, a student paust have had the subject Mathematics ia PG degrec.
Suggested cquivalent online conrses: There are online courses on the channels such as Swayam Prabha, and NPTEL. E-contents from different online

libraires.

Suggested Readings: -
(. Balagurusamy. E: Reliabiliy Engineering, Tata MeGraw Hill Publications, New Delhi. 2010.

2. Barlowaad. R.F. Proschan. F.: Mathematical Theory ol Reliability, Jahp Wiley and Sons, 1996.

3. Chandrasckhar. S.: Hydro dynamic and Hydromagnetic Stability-Chapterst. 11.V1LX, X1, Dover, NewYork. [981.

Sugrgested Continuous Evatuation Methods: Lxiernal Evalnation

Course prerequisites: Ta siedv this course. a student must have had the subject Mathematics in PG degree.

Suggested equivalent online vourses: There are online courses on the channcls such as Swayam Prabha. and NPTEL. E-comem/sﬁ@l‘ferem online libraires

| ST U 4T N T = F e Z Y €L S O P D P [T / /
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Pyre- Ph D COURSE WORK PAPER - V

. Lo SR TS 1 D & - S P . e
i Programme: Pre-Ph.D. Course work 1‘_ Duration: Six Months 1' Semester: First / Cloyendl- |
—— e ——— 1 e —— —— et S 1 . —_— "

5 Course Code: 1120305 ' Course Tifle: Optimization ' Theory |
L.__,ﬁ_ = J —— 5] [ o LR O L =2 LAY I — T, __r
I

Cuurse Objectives: The objective of this paper is

i 1. Toonreduce the basic concept of reliability theory, non-linear programining

i 8. To study the basic coneepl of inventory theory. demnand. delerioration. shortages ete. ;
Course Outcomes: Alhe end of this course, the stedents should be able to: !
C1. Demonstte knowledee and undersianding of concepts of non-lincar programming. i

;€02 Undersiand the basic ideas ol fuzzy sets, operations and propertics of fuszy seis and also about fuzzy relations,

, COX. Comprehend the dynwmics of inventory management's principles. concepts. and technigues as (hey relate to the entire supply chain (cusiomer demand, dlamhuuor |

.md prouucx wranslormaiion processes). . |

Credits: 2 : Core Compulsory

Tatal No. of Lectures-Tutorial (02 hours per week): L-T: 2-0

o - ———————

Unit ¢ Topics i No. of Lccmrcs

!mentor\ Analytical structure of invenlory problems. Different-types ot demand paitemn. Cencept ol dcternorauon and |
‘.homge: Concept of lead time, Detenninistic inventory models. Trapezoidal type denwnd rate. Stock and price d;pgndum' |
| consuimntion rste. deterioration, time-varying deterivration, imperfect production process. preservation technology, Two- 10 '
warchousc inventory model, K-release rule. Bulk release rule, dilTerent type of hotding costs. Concepl of pasitul back{ogungl
i and lost sales, Inventory models under 1rade credit. ! |

‘Nonlincar programming: Kuhn-Tucker - optimalicy  condition, Quadratic  progromming: Wolfe's method.  Integ e | \

0plimimlio_n programming: Modcling using pure and mixed integer progrmmiming. Branch and Bound technique. Gomory's cuiting pl.mc P 10
algornithm. .

¥

A —————

Fuzry Set Theory: Constructions of Fuzzy Seis and 0|>ermm un Fuzzy Scis, Fuzzy Opnmualmu Tuzzy control and | |
fuzzy expent systems. Fuzzy Inlerence: Composition rule, Fuzzy rule and {mplication. Inference Mechamsm, Interence |

methods, Fuzzy Sets in” Decision-Making: Fuzzy Rank Methods & ordering, Multi criteria Decision Making, decision- | 10 ]
making under Fuzziness. |

lc.lclung,l,earmnp Procc« Cliss discussions/ dcmonslmlmm Power punupw\t_m.nlmns Class activiliey/ A\\tgumml: l)cld Visits., hmrmhap elc. !

Suguuf(d Continoous Lvnllmuon Methods: Cnnnnuons mlu nal c.v:lln.m(m through internal tests quizzes and Prcsmlduon
Course pnu-qlusncs To study 1his course. a student musk have had the subjeet Mathematics in PG degree

Su"L(.s!Ld cquivalent online courses: There are online conrses o t ]1(. channgels such iis Swayam PPrabha, and NPTLEL. E-conterts from diffgrent online

“Curricuturn & Syllabus Post Graduation and rourh, Fifih- & Sixthye Vear course Undﬂs NEPZD20. Mg
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libroires,
R e SUBE SIS .. ... et r e e

Suggested Readings:

L. Bubasisand. D, Prade. H: Fuzzy Sets and Systems Theory and Applications, Academic Press, New York, 1980.

. Bazara. M. S., Skerali. 11.D. Shetty .C.M: Nonlinear Programming-Tleory and Algorithms (3* Edition), John Wiley& Sons. Inc.. Hoboken, New Jersey, 2006.
i 3. Cai. Kai- Yuan: Introduction to Fuzzy Reliability. Kluwer Academic Publishers, Bouon/[)urdrecht/l.ondon 1996.

¢ 4. George L Klir and BoYuan: Fuzzy Sets and Fuzzy Logic: Theory and Applications, Preatice Hall of India. New Delhi, 2009.

PS Taha} H.A: Opzrations Research-An [ntroduction (1 0%]: d)l)on) Pearson Publicaution, 2017.

i :

N

Suggested Continuous Evaluation Methods: External Evaluation

‘i.._,.__.

Course prcroqumtcs To study this course, a student must have had the subject M'nbemanc'< in PG degree.

!

o
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theve urse Under NEP2020, Mathematies
Curticutum & Syllabus Post Graduztion and Fourth, Fifth- e Sixth-year course <

5 3 a . i I
Suggested equivalent anline courses:There are online courses on the channels such as Swayam Prabha, and NPTEI.. C-contents Fro/diﬂ'crcn\ oniing hbmma. ] 4



