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DEPARTMENT OF HIGHER EDUCATION

RAJA MAHENDRA PRATAP SINGH

STATE UNIVE,RSITY, ALIGARH

Syllabus for Fourth (First) to Sixth (Third) Year of Higher Education

(P.G.)

According to

National Education PolicY -2020

Bachelor of Research / M.Sc. / P'G'D'R'
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MATHEMATICS
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SYLLABUS DEVELOPED BY
COLLEGE / UNIVERSITYDEPARTMENTDF],SIGNA'TION

D.S.(P.G.) COT,LEGE' ALIGARHMathematicsAssociate Prof-essorDR. SHT]I]IINESTI
KI.]NIAI{ GOYAI,

GANJDI.INDWARA COLL[,GE'
(iAN.I,! DI.'N I)\\'AR:\

MathematicsDR. \"K. DWI\/11

D.S.(P.G.) COLLEGE, ALIGARHDR. VISHAL K
YADAV

I'G I\'1.\-l'l I ENl.{'l'l(lS I
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au'l\/rE. S'rE'D \X/IqE TITLI ffiMATHEMATICSCOURSE
<

PAPER TITLE rnEonvpnacrlcALl CREDIT

YEAR SEN'IESTER

BAC nD nE P['qtr'AIilCff (RnR COIIRSE IN APPLIED MATHEIV ATICS
THEORY 5

trl

F

r,

F
d

VII I 803070 I T

80307027 ADVANCED PARTIAL DIFFERENTTAL EQUATION THEORY 5

B0307037 ADVANCED ABSTRACT ALGEBRA THEORY 5

80307047 ADVANCED ORDINARY DIFFERENTIAL EQUATION 1'HEORY 5

Minor Elective THEORY 4

VIII i II B0:i0801T MEASURE THEORY THEORY 4

B0308027 FUNCTIONAL ANALYSIS
'fHEOI{Y 4

B0308037 HYDRO-STATICS AND HYDRO.DYNAMICS
,IHEORY 4

B0308047 GRAPII I HEORY TIIEORY 1

B030805P @WITHPROGRAMMING PRACTICAL 4

B030806R Rescarch Projcct 8

4

t

z
a.l

Fra

IX/ III

M
B03090I',r

Sc. MATHEMATICS
FLUID DYNAMTcs I rHeonv

80309027 FUZZY SETS AND FUZZY LOGICS
.I'HEORY 4

80309037 INTEGRAI, EQUATIONS & CALCULUS OF VARIATION THEORY 1

R0309047 ADVANCED L]NEAII ALGEBRA THEORY 4

B030905P PRACTICAL IN MATLAB/MATHEMATICA PRACTICAL 4

x/lv nnlT RIGID DYNAMICS
,IHEORY

5

R0't 10027 TOPOLOGY THEORY 5

B03 r 0037 OPERATIONS RESEARCH TI'IEORY t

803 1 0047
B03 r 0057
803 r 0067
Rnl I OOTT

OPTIONAL ELECTIVE: Select one olthe Course-

SPecial Function
Bio-Mathematics

TheorY o1- RelativitY
Advanced Nunrerical Analysis.

THEORY 5

B03 I 008R I Research Project

R. IN MATHEMATICS

8

P.G.D

\Oo

€i

xr/v B03l l0lT MATHEMATICAL MODELLING THEORY 6

803l l02T COMPUTER MATHEMAI-ICAL SOFTWARES THEORY 6

B03 I 103'f RESEARCH MEI'HODOLOGY THEORY 4

XII / VI B0:r l20l It I{ESEARCH PI. O.IEU

PG l\IrVIHliN|ATlC52

b- @a4}dp^-

COURSE CODE
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GUIDELINES GENE,RAL OVEITVIEW

ROFF

PAPf,R TITLE UNIT

(Periods

Per

Senrester)

PREREQUISITE ELECTIVf,

(For Other Faculty)
o

PA PfR PERIODS

(IIOURS)

Per Semester

SEMESTET

( lswecks) Per

Week

Unitl(15)
uNrT Il( I 5)

uNlT lll(l5)
uNrT lv( l s)
UNTTV il5)

B.Sc.
Mathematics

M.A SOC

PSYCHOLOGY, POL,SC,,

CEOGRAPHY, DSST, EDUCATION)
/M.Com.

a
F

H
J

Z
ta

U

(,

a
fr.l

lL

J
E]

U

I

t,
Fa
t,
a
frla

P^per- I

ltIuoRY
5 5 5x l5= 75

STATISTICS

Pape r-2
t'llEORY

5 5 l5= 75 ADVANCED PARTIAL
DIFFERENTIAL

EQUATION

unit I (20)
uNlr ll(20)
UNIT III(I8)
uNlT lv(l?)

B.Sc.
Mathematics

Paper-3
TII EORY

5 5 5x l5= 75 eEv,qNcaP e.ssrRACT
ALGEBRA

Unit I (20)
uNrT Il(20)
uNrr III(18)
UNIT lV( I 7)

B,SC,

Mathematics

P:rper-.1

TH EORY
5 ) 5x I5= 75 e.OVetlCgO OnDINARY

DIFFERENTIAL
EQUATION

Unil I (20)

UNIT II(20)
UNIT [ll(18)
UNIT IV(I7)

B.Sc.
Mathetnatics

Paper-5
I'IIEORY

4 1 4x l5:60 Cours€ selecled bY the

other FacultY

Unil I (l 5)

UNIT II(I5)
uNlT ll( ls)
LrNrT rv(ls)

B.Sc.
Mathematics

Select a Course lrom any
other FacultY

of
Four Credits.

UnitI(ls)
uNrr ll(15)
uNrT lll(15)
uNlT IV(15)

B,SC,

Mathenatics

E

=
I

a

P.per-l
THEORY

4 4 4x 15:60 MEASURE IHbOR

Unitl(15)
uNrT ll(15)
uNlT lll( I 5)

uNrr IV( I 5)

B,SC,

Mathematics
Paper-2

THEORY
4 4 4x l5= 60 ANAL

Unrtl(15)
uNlr Il( l5)
uNrT lr( r 5)

UNIT IV(I5)

B.Sc.
Mathematics

Pape r-3
IHEORY

4 4 4x I5:60 HYDRO-STA'I ICS ANt
HYDRO-DYNAMICS

Unirl(ls)
UNIT Il(l 5)

uNlT ul( l5)
uNlT lv(15)

B.Sc.
Mathernatics

Paper_4
T}IEORY

4 4 4x l5:60 GRAPH THEOR

Unir I ( l5)
uNrT ll(15)
LNIT III(4s)
UNIT rV(4s)

B.Sc.
Mathematics

Paper-5
PRACT.

4 4 2x4x I 5

= 120

COMPU'I HR

MATHEMATICS WITH
PROGRAMMINC

8

It-
RESEARCH PROJECT

PG NIAT}IEN'IA'I'ICS3

b-- @re,w/-&,.J'j,-
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PAPER PERIODS

(lrouRs)

Per

Semester

4x l5= 60

PAPER 1'ITLE UNIT

(Periods P€r

Semester)

PREREQI-JISIl'E ELECTIVE

(For Other FncultY)

( l5Weeks) Per

FLUID DYNAMICS Unitl(15)
uNrT Il( r 5)

UNIT III(I5)
uNrT lv(ls)

Baclrelor of
Research

a
F
2

r,

z
dq

LO
l>
=lL
lL
]E

I
I

H
Fa(,
z
irl
a

P^pcr- 4 4

Paper-2
rII EORY

4 4 4x 15:60 Fuzv sgrs AND FUZZY Loclcs Unil I (15)
uNlT ll(15)
UNIT Itl( I 5)

UNI-r lv( l5)

Bachelor of
Research

Paper-3
THEORY

4 4 4x l5:60 - ttrrgcnel EQUATIONS
&.

CALCULAUS OF VARIATIONS

Unit I (l 5)

UNIT II( I 5)

LrNll'III(l 5)

uNlT IV(lsD

Bachelor of
Research

PnPer-'l
THEORY

4 4 4x 15= 60 N.OVENCEO T-INEAR ALCEBRA Unitl(15)
uNlT II(15)
UNIT II(I5)
UNIT lV( l5)

Bachelor of
Research

PIper-5
PItACT.

4 4 2x4x l5
= 120

PRACI'ICAL IN
MATLAB,4\4ATHEMATICA

Unit I (10)
UNIT ll(30)
uNlr ll(30)
uNrT rv(30)

Bachelor of
Research

I
I

Il-a
t

t,a

Pnpcr-l
.I'H EORY

5 5 5x 15= 75 RIGID DYNAMICS Unit I (20)

uNrT ll(20)
UNIT III( I8)
L.JNIT lV( l7)

Bachelor of
Researclr

Prptr-2
nIuoRY

5 5 5x l5= 75 TOPOLOGY Unir I (20)
uNIt ll(20)
uNrT lll( l8)
UNIT lV(17)

Bachelor of
Research

Paper-3
l ltEoRY

5 5 5x l5= 75 OPERATIONS RESEARCH Unit I (20)
uNrT ll(20)
rrNlT III(18)
UNIT lV(17)

Bachelor of
'Research

P^per-d
T}IEORY

5 5 5x 15= 75 OPTIONAL ELECTIVE: Select one of

the Course-SPecial Function,

Bio-Mathematics, Theory of
Relativity, Advanced Numerical

AnalYsis.

Unit I (20)
uNrT II(20)
uNlT lll(18)
uNn- IV( l 7)

Bachelor of
Research

8 IIESEARCI PROJEC'I]

ATE DI

uNrT tl(25)
uNrT llr(20)
uNrT lv(20)z

I

ril-a
IlJ

I!
a

4z
dst
aqa

oO<
-e>

<. 1)d!:+a2i

AZ SEVIIIS f EI{ * XII

PC \,IATTIE]VATICS4

\,rz



RAJA MAHENDRA PRATAP SINGH

STATE UNIVERSITY, ALIGARH

Detailed SYllabus For

BACI{ELOR OF RESE,ARCH

IN

APPLIED MATHE,MATICS

I'G N,IATIIEMATICSs
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BoR EMESTER-VII PAPER-I PROBABILITY AND STATISTICS
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PG MATTIEMATICS6

Programme: BoR Year: Fourth

Subject: Mathematics
(lourse Code: B0307017 Course Title: PROBABILITY A

ts:5/4 / MrNorl ELECTM FOR THE O.THER FAC.ULTY
Max. Marks: 25+75 in. Passing Marks: 33 (with 25 mandatories i, Exte.nal Erminution;

TotalNo.ofLectures-Ttltorials-Practical1i,hoffi

PROBABILITY AND STATISTICS

NTRODUCTION, MEASUREMENT OF CENTA-HEORY OF PROBABILITY.

RELATION AND RECRESSIONS, RANDoITI vaB
IMULATIVE DENSITY FUNCTION, MOMENT GENERATINC AND COMMULATIVE FUNCTION,

ISCRETE AND CONTINUOUS PROBABILITY
YPERCEOMETRIC, GAMMA, BETA, EXPONENTIAL, NORMAL DISTRIBUTION.

OF SIGNIFICANCE BASED ON CHI-SQUARE

Y OF SAMPLE. t, F AND Z - DISTRIBUTION.

course can be opted as an elective

Suggested Readings-
I. MATHEMATICAL STATISTICS BY J.N. KAPOOR
2. MATHEMATICAL STATISTICS BY O.P GUPTA

3. MATHEMATICAL STATISTICS BY J.N. SHARMA
4 MATHEMATICAL STATISTICS BY K.P. GUPTA

by the students of following subjects: M.A. (SOCIOLOGY, pOL. SC., ECONOMICS, PSYCHOLOGY,IL. SC., GEOGRAPHY)/ M,COM.

Max. Marks: 25

-!m

Sem ester: 7th

ore (-'onr nr

Unit

I

No. of
Lect rr res

l5

II
l5

III
l5

IV
l5

l5
V

SN Assessment Type Max. Marks
I Class Tests t0

2 Onlirre Quizzes/ Obiective Tcsts 5

l Presentation/ Research Orientation assisnment 5

4 Assign m ent 5
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ESTER-VII I'APER-II ADVATqlP !,A81!4! !I FF E RETI A L

@ tn.€- @"b-

COUTSC TitIC: ADVANCED PARTIAL DIFFERETIAL EQUTIONS

@antlatories in External Examination)

ADVANCED PARrIAL DIFFERETIAL Ea! Irq-ryr

CHY'S PROBLEM

RST AND SECOND ORDER PDE.

ES OF EIGEN FUNCTIONS, PERIODIC FUNCTIONS'

CTIONS, STURM-

LLE'S BOUNDENY VEIUC PROBLEM, ORTHOGONALITY OF EIGEN FUNGTIONS' LAGRANGE'S IDENTITY'

IOUVILLE'S BOUNDARY

ALUE PROBLEM, METHOD OF SEPERATION OP VENINELES, LAPLACE' WAVE AND DIFFUSION EQUATIONS'

OLUTION OF BOUNDARY

ALUE PROBLEM, PROPERTIES OF GREEN'S FUNCTION. DIRAC'DELTA FUNCTION' GREEN'S FUNCTION'

Suggested Readings-

1. ELEMENTS Op paRrrer- DIFF EQ BY IAN SNEDDON

2. LINEAR PDE FOR SCIENCTIST BY B. BOSTON

3, INTODUCTION OF PDE BY K.S' RAO

4. PARTIAL DIFF EQ BY M'D. RAISICI-IANIA

course can be optcd as an clcctivc by the stude nts of lbllowing subjects: M.Sc PHYSICS/ M Sc (C'S )/ MCA/M STAT

PG N,IATHEMAI'IC57
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BoR EMESTER-VI PAPER-III ADVANCED ABSTRACT ALGEBRA
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Nfit" Prtstrs Marks: 33 (with 25 mandatories in External Examination)

eek): L-T-P: 6-0-0

ADVANCED ABSTRACT ALGEBRA

OF FINITE ABELIAN

P. RELATION BETWEEN SYLOW P-SUBCROUP AND FINITE ABELIAN GROUPS' THE DIHEDRAL GROUP-

LDER THEOREM

FINITE GROUPS AND ITS APPLICATIONS.

RATED EXTENSIONS,

iEXTENSIoNANDITSPROPERTIES,ALcEBRAICANDTRANSCEDENTALELF,MENTS.ALGEBRAIC

AUTOMORPFIISM OF A FIELD AND

IXED I-'IELD. GALOIS EXTENSION.

Suggested Readings-
I. TOPICS IN ALGEBRA BY I.N, HERSTEIN

2. A COURSE OF ALGEBRA BY FRALEIGH

3. MODERN ALGEBRA BY R.S. ACGRWAL
4. ABSTRACT ALGEBRA BY J.N. SHARMA

cours€ can be oPted as an clcctive by the students of following subjects: M.Sc. (C.S.)/ MCA /M.S'|A'L

P(; N I,.\'I'I I I.]\I,\-I'I(,SII
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BoR SEMESTER-VI T PAPER-IV ADVANCED ORDI NARY DIFFERETI

Iftln. PassfuNt".k's: 13 (with 25 mandatories in Extemal Examination)

L-T-P: 5-0-0

A DVAN C E D OITD I N ARY DI,T[ PB! t!4!!Q!T IqryI
No. of

Lectu res

LUTION AND

uiroN wnar'.r oNE, Two oR THREE peirrtculeR SoLUTIoNS ARE KNowN'

AMIFF'ERENTIAL ITAJ NING ]'HREE AND

IIt VARIABL,ES. TOTAI- DIFFEREN'I'IAL EQS OF SECOND DECREE'

ULAR POINT

METHOD OF FORBENIUS) FOR DIFFERENT CASES, PARTICULAR IN'|EGRAL AND THE POTNT OF INFINITY'

LIPCHITZ

ONDTTIoN. CONVERCENcT op succpstvr nppnoilMATloNS, NoN-t-ocel ExISTENCE oF SoLUTIoNS'

Suggested Readings-

I, ORDINARY DIFF' EQ. BY M'D. RAISINCHANIA

2, ORDINARY DIFF. EQ. BY D. SOMUSUNDARAM

3. OIiI]INARY DIFF. EQ. BY E'A. CODINCTON

4, ORDINARY DIFF, EQ. BY BIRKHOFF AND ROTA

course cau bc opted as an elective by the students of following subjects: M.Sc. (C.S')/ MCA/M STAI''

PC NIA-I-HE,MA-tI(IS9
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PAPEIT-I MEASU ITE TH F]OII.YEMESTER-VIBoR

PG l\{A'I}l lli\Ii\-l l(lS I0

ntin. fasing Marks: 33 (With 25 mandatories in External Examination)nro*. n1o.L5; 25+75
I

I (in hours Per week): L-T-P: 4-0-0

MEASURE THE,ORY

L1 LEBEScUE MEASURABLE SETS, LEBESGUE MEASURE,

ON.MEASL]RABLE SETS, LEBESCUE MEASURABLE FUNCTIONS, BOREL LEBESCUE MEASURABILITY'

TEGRAL OF SIMLPLE FUNCTIONS'

FIJNCTIoNANDNoN.NECATIVEFUNCTIONoVERASETIFFINITEMEASURE.GENERALLEBE'SGUE

@TIONS, MEASURE SPACE AND
3STRAC:IMEASLJRE: RING,ALcEBRA,SIGMA-RING,SIGMAALGEBRA'Sbl lUNLllUNs, lvlr,AJUKtrJrr

F.ASTJRABLE SpACE. N,tunsiin,qeLe FIJNCTIoNS, CENERAL INTEGRATIONS, EXISTENCE oF MEASI'JRE'

IQUL,NI]SS OIT MEASURE,

KI INEQUALTTY, HOLDER'S INEQUALITY

Suggested Readings-
I MEASURE THEORY BY P.R. HALMOS

2, AN INTIIODIjCTION OF MEASURE THEORY BY INDER K' RANA

], H.I-, ROYDON, REAT, ANAI-YSIS

4,W.RUDIN .PRINCIPI,E OF MA]'HEMATICAL ANALYSIS

5 T',K,JAIN AND V,P. GUPl'A ,LEBESCUE MEASUI{E AND INTEGRATION

be opted as an elective by the students of following sutrjects: M.Sc. (C.S.)/ MCA/M.STA'L

Contin uous Evatuation Mq!p4s:-l{gLf\4,qBI2
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BoR(SEMESTER-VII)PAPER-IIFUNCTIONALANALYSIS

TUNICTIONIAL ANALYSIS

N{t"Jhsst"g Marks: 33 (With 25 mandatories in External Examinntion)Max. N,larks. 25+75

hours Per rveek): L-T-P: 4-0-0

FUNCTIONAL ANALYSIS
No. of

Lectures

A5A611 .5PA65, CONTINUI'fY IN NORMED LINEAR @TIENT SPACE OF BANACH SPACE,

NUOUS LINEAR TRANSFORMATION.
EOREM, UNIFORM BOUNDNESS

ONAL COMPLEMENT

.ND PROJECTTON THEOREM', ONTHONOT' EL AND COMPLETE ORTHONORMAL SETS' CONJUCATE SPACE'

NOCONNI PROJECTION OPERATORS.

Suggested Readings-

I. FUNCTIONAL ANALYSIS BY P'K.JAIN AND O.P. AHUJA

2. FUNCTIONAL ANALYSIS BY J.N.SI'IARMA

3. FUNCTIONAL ANALYSIS BY K.P'GUPTA

4, FUNCTIONAL ANALYSIS BY B,D.CUPTA

coursc can be optetl as an elcctivc by the studcnts of follorving subjects: M Sc' (C S )/ MCA/M S'I'AT'

PG NTA'THEN,IA.I.ICSI I
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BoR EMESTER-VIII PAPETT-III HYDRO-STATICS AND HYDRO-DYNAMICS

l'ear: FourthProgramme: Boll

ffiDHYDRO-DYNAMICS

Min. Passing Marks: 33 (With 25 mandatories in External Examination)

T"t"l,Nr.ofL".t,,*s-Tutorials-Practical(inhoursperweek):L-T-P:'l-0-0

HYDRO-STATICS AND HYDRO-DYNAMICS

ffiST ON FLAT AND CURVED SURFACES

OP PNESSUNE, EQUALIBIRIUM OF FLOATING BODIES.

STNEEI',I LINES, PATH LINES

EAK LINES. EQUATION OF CONTTNUtTy, VELOCTTY POTENTIAL, IRROTATIONAL AND ROTATIONAL FLOWS'

OF MOTION, CONSERVATIVE FIELD OF FORCE,

NTEGRAl'ION OF EULER'S EQUATION. ENERGY EQUATION. CONCEPT OF SOURCE, SINK AND DOUBLETS' IMAGE

SOURCE AND DOUBLET

course can be opted as an

Suggested Readings-
I. HYDRO.DYNAMICS BY M.RAY

2. HYDRO.DYNAMICS. BY H.S. SHARMA
3. F'LUID DYNAMICS BY M.D. RAISINGHANIA

4. FLUID DYNAMICS BY H.S. SHARMA
5. FLUID DYNAMICS BY M' RAY

elective by the students of following subjects: M.Sc. PHYSICS

PG MATHE]\'IA1'ICSI2
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-VIII PAPER-IV GRAPH THEORY

nlin. natsing N'larks: 33 (With 25 mandatories in External Examination)

f"trt No. 
"f 

le.t,,.e.-futorials-Practical (in hours per wee k): L-T-P:

GRAPH THEORY

E AND ADJACENCE MATRICES, SIJBGRAPH.

RTEX. DEGREE, PATH AND CONNECTIONS, CYCLES TREE-CUT EDCES, CUT VERTEX, CONNECTIVITY'

OMATIC NUMBER, VIZNG'S THEOREM.

Trc NUN'BER. BOOK'S THEOREM, CHROMATIC POLYNOMIALS,

REEDER'S THEOREM AND FOUR COLORS

Suggested Readings-

I INTRODUCTION TO GRAPH THEORY BY R.J, TRUDEAU

2. INTRODUCTION TO GRAPH THEORY BY DOUCALAS WEST

3, CRAPH THEORY W]TH APPLICATIONS BY NARSINGH DEO

4, CIlAPII THEORY WITH APPLICATIONS BY J.A, BONDY

s course can be opted as an elcctive by the studcnts of following subjects: M.Sc. PHYSICS/ M Sc (C.S )

uous Evaluation Methods: Max.

PG ]\,IATIIEMATICSIs
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BoR EMIISTE,II.-VIII PAPER-V CONIPUTIiR U,truantartcs wtru

Suggested Readings-

I, MATHEMATICS FOR COMPUTER SC]ENCE BY F T I-EIGHTON. 20IO'

2, CONCRETE MATHEMATICS BY DONALD KNUTH, I988,

IJOUNDATION OF MATTIEMATICS FOR COMPUTER MATHLMATICS BY JOIINS VINCE' 2OI5
1

course can be oPted as an elective by the students of following subjects: M.sc.PHYSICS/MSc.(CS)/M.Sc CHEM/N{CA/]VISTAT

Max

Ml". Prttt"g Mr.ka, 33 (Wlrh f5.andatories in External Examination)

'fotal No. of Lectures-'f utorials- [n t or"t p". tteek): L-T-P: 2-0-4

COMPUTER MATHEMATICS WITH PRO

T ER SYSTEM:

ECIMAL. BINARY, OCTAL, HEXA.DECIMAL NUMBERS AND THEIR OPERATIONS' ASCII CODE AND FLOATING'

F AND DNF.

RAMMING.

NESTED DO-LOOPS.

NC-]'ION AND SIJBROU]'INE, ARRAY 
^NI) 

DIMENSION'

PG ]\'IAI'}I ENIAl'I(]SI4

@ ty,,-/$^V?
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STATE UNIVERSITY, ALIGARH
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M.Sc. (MATHS. -IX) PAPER-I FLUID DYNA

Program me: Nl.Sc.

Class:M.Sc.

Year: Fifth Semester:9rh

Subject: Mathematics

(loursc Code: 80309011 Course Title: FLUID DYNAMICS

Credits:4 Core Comoulsorv
25 mandatories in Extemal Examination)

.Iotat No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

FLUID DYNAMICS

Unit Topics

No. of
Lectures

I
oFFLUtDELEMENT,VoRTICITY'FLoWANDCIRCULATloN,SToKE,S

IHEOREM, KELVIN'S CIRCULATION THEOREM, BLASSIUS THEOREM WITH APPLICATIONS, KUTTA-JOUKOWSKI

IHEOREM.

l5

II ENTIAL DUE TO A VORTEX, VORTEX STREET,

(ARMANN'S VORTEX STREET, VORTEX PAIR, PROPERTIES OF VORTEX.

l5

III ROPECETION ON COMMON SURFACE OF TWO

LI.JIDS. WAVE PROPACATION ON A FINITE, INFINITE CANAL.

l5

IV
NVATION OF STRESS COMPONENT, PRINCIPAL

;TRESSES AND PRINCIPAL DIRECTIONS, DISSIPATION OF ENERGY, NAVIER-STOKE'S EQUATIONS OF VISCOUS
TLUID, LAMINAR FLOW BETWEEN PARLLEL PLATES, PLANE COUETTE FLOW, PLANE POISEULLE FLOW, HAGEN'S
)OISEULLE'S FLOW. STEADY FLOW BETWEEN CO-AXIAL CIRCULLAR PIPES, LAMINAR FLOW BETWEEN

]ONCENTRIC ROTATING CYLINDERS, LAMINAR FLOW BETWEEN TWO SLOWLY ROTATING SPHERES. BOUNDARY

,AYER THEORY.

l5

Suggestcd Readings-
I, FLUID DYNAMICS BY M.RAY

2. FLUID DYNAMICS BY H.S. SHARMA
3. FLUID DYNAMICS BY M,D. RAISINGHANIA

4 FI,IJID DYNAMICS BY R.K. GUPTA

I'his course can be opted as an electivc by the students of following subjects: M.Sc. PHYSICS/M.Sc (C.S.)

iuggestetl Continu,ous Evaluation,N{cthods: Max. Marks: 25 
,

ISN

[,I
t:tl

Assessment'l'YPe

Class Tests

0nline Quizzes/ Obiective Testt

rtation/ Research Orientation assi

Assignment

Max. Marks

l0

MICS

PG I\'IA'I'I I Ii]\IATI(]S I 6

5

5
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FUZZY LOGICSM.Sc. THS. ESTER-IX) PAPER-IIFUZZY SETS ANI)

Programme: M.Sc.

CIass:M.Sc.

Year: Fifth Semester:9th

Subject: Mathematics

Course Code: 80309027 ffiDFL]ZZY LOCICS

Credits: 4 Core Compulsory

Ma-. M;.kst ,s.+at I Min. Passing Marks: 33 (With 25 mandatories in External Examination)

T"t"l N". of Le"ttires-Tutorials-Practical (in hours per week): L-T-P: 'l-0-0

FUZZY SETS AND FUZZY LOGICS

[in it Topics

No. of
Lectu res

I

:UZZY SETS THEORY, OPERATIONS ON FUZZY SETS l5

II
TIC,FUZZY RELATIONS AND FUZZY GRAPH. l5

III
)OSSIBILITY THEORY AND APPROXIMATE RESONING. l5

IV
iUZZY LO}C,FUZZY SYSTEM, FIJZZY RESONINC AND DECISION MAKING IN FUZZY

ENVIRONMEN-T"
t5

Suggested Reatlings-

I, FUZZY SETS AND THEIR APPLICATIONS BY PLINDIR AND PUNDIR
2-FUZZY SETS AND FUZZY LOGIC BY GEORGE KILR, I995,

3,IIUZZY LOGIC BY F,M, MCNEILL, I994,
4 FI]7,2Y LOGIC WITH APPLICATIONS BY T,J, ROSS, I995.

Ihis course can be optcd as an elective by the students of following subjects: MSc PHYSICS/MSc (cs)/MCA/MSTAT

Supoested Continuous Evaluation Methods: Max. Marks: 25

SN I lssessmcnt TYPe I Max' Marks

)
I

J

Onlinc

Research Orientation

Assignment

PG l\l:\1 tl IINIATI(lSl7

Class Tests l0

5

{ 5
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PAPER-III
IF VARIATIONS

M.Sc. (MATHS.) (SEMESTER-Ix)
ONS

PG MA.I.HEMATICSI8

(

(

NTEGRAL ATI & CALCI.]LAS O}'VA

Programme: M.Sc.

Class:M.Sc.

Year: Fifth Semester: 9th

Sutrject: Nlathematics

Course Code: 8030901'l ffiL EQUATIONS & CALCULAS OF VARIATIONS

Crcdits: 4 Core Com oulsorv

ttlr-. ttl.rlsr eS+lS I N,lin. Passing Marks:33 (With 25 mandatoriesin External Examination)

fotot tlo. ofLectures-Ttttorials-Practical (in hours per wcek): L-T-P:4-0-0

INTEGRAL EQUATIONS & CALCULAS{F VARIATIONS

flnit 1'opics

No. of
Lectu res

I
S,SYMMETRICKERNELS,SoLUTIoNoFlNTECRALEQUATIoNSwITH

iEPRABLE KERNELS.
l5

II

TECNEI EQUATION OF SECOND KIND BY SUCCESIVE

\PPROXIMATIONS AND SUBSTITUTION METHOD.

l5

III
iICULAR INTEGRAL EQUATION, APPLICATION OF INTECRAL EQUATIONS, l5

I\,,
mswithflxedBoundaries,Euler,sEquationfbrFunctionalscontaining

ilrst order derivative and one independent variable, Extremals, Functionals dependent on higher order derivatives,

lroblems in Parametric Form.

l5

Suggcstcd Reatlings-
I,INTEGRAL EQUATIONS BY M,D. RAISIGHANIA

2. INTECRAL EQUATIONS BY SHANTI SWARUP AND SHIV RAJ SINGH
3. INTECRAL EQUATIONS BY PUNDIR AND PUNDIR
4,CALCULUS OF VARITINS BY M.D. RAISICHANIA

fhis course can be opte<l as an elcctive by the students of following subjects: MSc PLTYSICS/MCA/MSTAT

Suspested Continuous Evaluation Methods: Max. Marks: 25

I Sn Assessment l'YPe I Max' Marks

Online Quizzes/ 0b.iective Tests

Presentation/ Research Orientation assi

Assignment
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M.Sc. MATHS. MESTER-IX PAPER-IV ADVANCIiD LINEAR ALGRBRA

i

i

Core

Marks: 33 (with 25 mandatories in External Examination)Max. Marks: 25+75

'l'otal \o. of l-cctrrrcs-'l' iactical (in hours per week): L-T-P: 4-0-0

ADVANCED LINEAR ALGRBRA

ntl Op VECTOR SPACES, BASIS DIMENSION AND RE,LA I ED PKUPeK I lt>, LrNrlAt( I t

IS.DUALSPACE,SECONDDUALSPACE,DUALTRANSFORMATION,ANNIHII,AToRS.
DII\4ENS IoN AND Riffi R TRANSFORMATION, DUAL

Z INEQUALITY, PROJECTIONS' ORTHOGONAL

).IECTIONS, ORTHOGONAL COMPLEMENT, ORTHONORMALITY, MATRIX REPRESENTA IION OF INNER

. GRAH N4.SCHIVIIDT PROCESS OIITHONOMALISATION PROCESS, BESSE L'S INEQUALITY, REISZ

,]TATION'I'HEOREM, ORI HOCONAL TRANSFORMATION, INNER PRODUCT SPACE ISOMORPHISM'

OF HOM(V.V), MINIMAL POLYNOMIAL, INV LINEAR TRANS

YNOMIAL AND RELATED RESULTS, DIOGONALISATION OF MATRIX, INVARIENT SUBSPACE. CALEY'

ILTON'S THEOREM.

MH'terRIc AND sKEw-SYMMETRC BILINEAR

, RANK OF BILINEAR FORM, QUARDRATIC FORM, CLASSIFICATION OF REAL QUARDRATIC FORM'

course can be opted as an elcctive by

Suggested Readings-
I. LINEAR ALGEBRA BY HOFFMAN AND KUNJE

2. LINEAR ALGEBRA BY V, KRISHNAMURTHY
3. l OPICS IN ALCEBRA: I N HERS'fEIN

4. LINEAII. ALGEBRA BY SIIELDON ALEXER

the studcnts of lbllolving subjects: MSc PltYslcs/i\lsc (cs)i MSc ctlENl/Nl(A/MSTAI'

PG N,IATH E1\,I41-I(-S I9



\
(

(

{

(

(

(

(

{

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

M.Sc. NIATHS. EMESTER-I PAPER-V PRACTICAL IN MATLAB/MATHEMATICA

Subject: I\'lathematics

Mtn. Passlng Ma*s: 33 (with 25 mandatories in External Examination)

,*", Nr-t"*ffiurs Per week): L-T-P:
N'lax. l\'larks: 25+75

PRACTICAL IN MATLAB/MATHEMATICA

G WITH ALCEBRA

ND ARITHMATIC
EAR ALGEBRA

OOKS GRAPHICS'

rr-nB pnobRAMMINCJIMULINK & Gt-ll's, BRANCHING, LooPS

)GItAMMINC APPLICIA'llONS. EXPONETIAL CROWTH & DECAY' LINEAR ECONOMIC MODEL' LINEAR

MINC PROBLEMS, NUMERICAL SOLUTION OF HEAT EQUATION.

Suggested Readings-

l A GUrDE-1O MATLAB sy S R uuNrr]fl.L LIPSMAN A i Na. noseNse RG, CAMBRIDGE UNIV PRESS

2, MATLAB FOR BEGINNERS BY PETER ISSA KATTAN,2OO8'

3. MATLAB PROGRAMMING FOR ENCINEERS BY S,J, CHAPMAN, I999'

course can be opted as an elcctive by the students of following subjects: MSc. PHYSlcs/MSc (cs)/MSc CHEM/MCA/M'STAr

Continuous Evaluation Methods: M?x. Mark.s.: 25

PG MATII E]\'IA1-I(]S2O
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ESTER-X) PAPER-I RIGID qY!A!!Is!

(

(

(

I

(

I
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(

(

lI Sc (MATHts.

Programme: M.Sc.

Class:M.Sc.

Year: Fifth Semester: lOth

Course Code: B03l00lT

Subject:

Course Title: RIGID DYNAMICS
Credits: 5 Core Compulsory

**. nr..L12i+25 | Min. Passing Marks: 33 (With 25 mandatories in External Examination)

T"t"t N". ,f Lecturcs-Tutorials-Practical (in hours per week): L-T-P: s-0-0

RIGID DYNAMICS

t.nit 'I'opics
No. of

Lectures

I

MOMENTAL BODIES, MOMENTAL ELLIPSOID,
]RINCIPAL AXES AND PRINCIPAL MOMENTS AT A POINT.

20

II

III

CI-tNEo PLANE wlrH FRlcrloN' SLIPPING oF

IODS, MOTION OF ONE SYMMETRIC BODY ON OTHER, MOTION OF ONE SYMMETRIC BODY WITHIN THE OTHER

3ODY.

20

ANGE'S AND HAMILTON'S EQUATIONS OF MOTION' l8

lv
L EQUATION'S IN ABSENCE AND PRESENCE OF

]XTERNAL FORCES, MOTION OF TOP.
l7

Suggested Readings-

I. RIGID DYNAMICS BY P.P.CUPTA AND C.S.MALIK
2. RICID DYNAMICS BY NAND AND TYACI

3. RIGID DYNAMICS BY M.RAY
4. RIGID DYNAMICS BY P.K.GUPTA

fhis course can be optcd as an clective by the students of following sutrjects: MSc.PHYSICS/Msc (cs)/MSc CHEM/MCA/MSTAT

I sru I asspssmerrf Tvne I Max' Marks

Class Tests

rizzesl Objcctive l

search Orientation

Assignment

PG ]\,IA'I'HEMATIC52I

l0
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PG lvtAt't{ El\'tATICS22

M.Sc. (MATHS EM ESTER-X) PAPER-II TOPOLOG

Programme: M.Sc.

Class:M.Sc.

Year: Fifth Semester: lOth

Subject: Mathematics

C-ourse Code: B0310027 Course Title : TOPOLOGY
(lredits:5 Core Com oulsorv

25 mandatories in External Examination)

Total No. of Lectures-Tutorials-Practical (in

TOPOLOGY

hours per week): L-T-P: 5-0-0

Unit Topics

No. of
Lectu res

I

IN TOP-SPACE, OPEN AND CLOSED MAP, UNIFORM

]ONTINU ITY, ISOMETRY IN TOP.SPACE,
20

II
ffiNDT4 SPACES WITH THETR PROPERTIES. 20

,III
ffiESS IN TOPOLOGICAL SPACE rti

IV
)RODUCT SPACE AND QUOTIENT SPACE t7

Suggested lleadings-

I. TOPOLOGY BY B.D. GT]P'IA

2. INTRODT]CTION TO TOPOLOGY BY BERT MENDELSON, I975.

3. IN'TRODI.ICTION TO TOPOLOGY BY TI-IEODORE GAMELIN' I983.

4. GENIiRAL TOPOLOGY BY J.L. KELLEY' I955.

I'his course can be opted as an elective by the students of following subjects: M.Sc PHYSICS/M.Sc (c.S.)/M.sc CHF.M/McArM.sTAr'

:ested Continuous Eva

Assessment T)

Class Tests

Online Quizzes/ Obier

Max. Marks: 25

SN

I

N'lax.

I()

Presentation/ Research Orientation assi

Assignment

h- @,r,'*rydP

Tests
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MATHS. SEMESTER- PAPER-III OPERATIONS RESEARCH

Year: Fifth

Subject: Mathematics

Course Title: OPERATIONS RESEARCH
Core Com

Min. Passing Marks: 33 (With 25 mandatories in External Examination)nro*. 510tL5; 25+75

Trt^l N". .f L..t*is-Tutorials-Practical (in hours per week): L-T-P: 5-0-0

OPERATIONS RESEARCH
No. of

Lectu res

TORY MANAGEMENT: DETERMINISTIC

NVENTORY MODEL WI'I'H AND WITHOUT SHORTACE, PRODUCTION MODEL WITH AND WITHOUT SHORTAGE'

PROBLEMS WITH PRICE BREAK, PROBILISTIC INVENTORY MODELS.

R PROGRAMMING PROBLEM, DYNAMIC

RAMMINC PROBLEM.

DLE POINT, DOMINANCE RULE,

PPROXIMATTON METHOD, CRAPHICAL METHOD, LPP EQUIVALENT TO GAME PROBLEM, NON'LINEAR

ir,t*r'rN6'pribril'rr.,r'c-napHrcAL METHoD, coNSTRAINED oprtMIZATtoN, KUHN-TUCKER coNDITIoNS,

ARDRAI'tC PROGRAMMING, BEALE'S METHOD AND WOLFE'S METHOD.

ROCESS, ERLANG PROCESS, STEADY STATE

)LUTIONS, M/M/I, M/M/N, M/M/I:N, M/M/N:N, M/EId1 WAITING LINE MODELS, NETWORK ANALYSIS: PERT &

TICAL PATH METHOD-

Suggested Readings-
I, KANTI SWARUP ET.AL. "OPERATIONS RESEARCH'" SULTAN CHAND PUB.

2. R.K. GUPTA ET.AL. "OPERATIONS RESEARCH", KRISHNA PUB.

3. S.D. SHARMA. "OPERATIONS RESEARCH", KEDAR NATH.RAM NATH PUB.

4. H.A. TAHA "OPERATIONS RESEARCH: AN INTRODUCTTON"

5. FUNDAMENTAL OF QUEUING THEORY: GROSS AND HARRIS

course can be opted as an elective by the students of following subjects: M.sc.PHYslcs/M.sc.(cS.)/MSc.CHEM/McAiM'srAT

Continuous Evaluation Methods: Max. Marks: 25

Class Tests

PG lvlATtl Elllr\Tl(1523

M.Sc.



\
(

(

(

(

(

(

(

(

(.

(

(.

(

(

(

(

(

(

(

(

(

(

(

(

(

(

M.Sc. MATHS. E,MESTER-X PAPER-IV

(

(

(

(

(

(

(

(

(

I

Course Title: SPECIAL FUNCTIONS

nl*. passtng ttlarks: 33 (With 25 mandatories in External Examination)Nlar. i\'tarks' 25+75

ek): L-T-P:5-0-0

SPECIAL FUNCTIONS
No. of

Lectu res

ffiDRE'sFUNCTloNwltH

Suggestcd Ileadings-

l. SPE(lli\L I''UNC'I IONS B! Nr'D' RAISINGHANIA

2. SPECIAL F'UNCTIONS BY GEOITGE ANDREWS

]. SPECIAI, FIJNCTIONS B}'W.W. BELL

.I. SPECIAL F'I]NCI'IONS AND THEIR APPLIC'\TIONS I}Y N.N. LEBEDEV

course ciln be opted as an clective by the students of following subjects: MSc PHYSICS/Msc (cS)/M'Sc CHEM/MCA/MSTAT

PG N|ATIlliN'L\TICS2{

SPI'CIAL F'UNCTIONS
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M.Sc. EMESTER-X PAPER-IV BIO-MATHEMATICS

(

(.

(

(

(.

(

(

(

(

{

{

{

(

(

Program nr e: M.Sc.

Course Title: BIO-MATHEMATICS

Mt,t Pt"l"g,M*ks: 33 (with 25 mandatories in External Examination)

ffirials-Practical(inhoursperweek1:L.T-P:5.0-0

BIO-MATHEMATICS

iffi & NONAGE STRUCTURED).

LS AND COMPETITTON MODELS.

TNEH E.TICAI MODELS IN EPIDEMIOLOCY'

IOLOCICAL FLUID MECHANICS.

Suggestetl llertlin gs-

l.lllO-Nl,\TIIllNIAfl(lSB\'lltltrPllNDIi'\SI\GIL\Nl)NIrlE\t'\(i(ilL'\\\Al'

2. ll,\1'llI-\IA II(1,\1. lilol.o(;\' B\ ,l.l). NIt ltlt'\\

J.(i\t.Ctl.trsFoltlllol.()G'\':\\D\lEl)l('l\El]\'(lt./\trl)l\NtlttlAtsulr

J. r,rssu\IL\t.\lAIlltl\1.\'l'l(,\t-lllot.(x;\'li\'\l(ol'ASIr'IlRll"loN'

course ran be opted as an elective by the students of following subjects: MSc PHYslcs/MSc CHEM

Evaluation Methods: Max. Marks: 25

PC l\l;\'IH Ei\'lA'I'lCS2s
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M.Sc. R- PAPER-IV THEORY OF RELATIVITY

(

(

(

(

(

(

(

(

(

(

(

(

(

(

0,\l*-@.}-

Course Title: THEORY OF RELATMTY
Core

Min. Passing Marhs: 33 (with 25 mandatories in External Examination)

T"t"l ,N". ,f L""trr*s-Tutorials-Practical (in hours per week): L-T-P: 5-0-0

THEORY OF RELATIVITY

.ATION 
OF SPACE AND

Suggested Readings-

I. EINSTEIN'S'TI{EORY OF RELATIVITY BY IVIAX BOIIN, I993.

2. EINSTEIN'S GENERAL TIIEORY OT-RELETIVITY BY OYVIND GRON

coursc can bc opted as an clectivc by the students of following subjects: MSc PHYSICS/MSc (c.s)/MSc.CFIEM/MCA/MSrAr

PG ]\,IA'IIIEMATIC526 G-
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M.Sc. MATHS.

PG MATHEMATICS2T

PAPER-IV ADVANCED NUMERICAL ANALYSIS

(

(

(

(

(

(

(

(

(

(

(

(

(

(

@,ML- et*

Programme: M.Sc.

Class:M.Sc.

Course Title: ADVANCED NUMERICAL ANALYSIS
Core Compulsory / Elective

Min. Passing Marks: 33 (with 25 manrlatories in External Examination)

Trt"l tio. .f Le.tr..s-Tutorials-Practical (in hours per week): L-T-P: 5-0-0

ADVANCBD NUMERICAL ANALYSIS

Sttr4tJt-raNEOUS EQUATIONS WITH TwO AND THREE V

OF TRANSCEDENTAL EQUATION

VE FITTING, CUBIC SPLINES AND

gp pap11a; pIFFERENTIAL EQUATIONS: JACOBI'S METHOD,

METHOD OF DEGENERATE KERNELS,

Suggested Readings-

I. INTRODUCTORY IlIE'ITIOD OI] NUMDRICAL ANALYSIS BY S.S. SHASl'RI

2. NT]NIERICAL ANALYSIS BY JAIN & IYENGER

]. NLINIERICAL AN,\LYSIS BY ISSACSON ANDH.I}. KELLER

course can be opted as an elective by the students of following subjects: M.Sc. PHYSICS/ M.Sc. (C.S.)/ M.Sc., MCA/M STAT'

Continuous Evaluation Methods: Max. Marks: 25
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STATE UNIVERSITY, ALIGARH
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Course Title : MATHEMATICAL MODELLING

N{t,t. Patttrs \t^;ks: 33 (with 25 mandatories in External Examination)N-ax. N,larks. 25+75
*ru, r $eek): L-T-P: 6-0-0

MATHIiMATICAL NIODELLING

ological PoPulation systems -
>i'f.i.n"" equations and discrete oyno:micat systems, solutions and stability, Stages of modelling'

[',g -ical 
equations, Equations

the literature, Analogies f'romihysics, Data exploration, Solving equations, Analytically, numerically'

I output' testing models' Testing the

ssumptions, Model struoture, Prediction ofpreviously unrrid dutu, Reasons for prediction errors, estimating modeI parameters'

tlvo models for the same system.

xlg t. deciding when to model

Suggested Readings-

l. Giordano, Fox, Horton, A First Course in Mathematical Modeling,5th edition, Cengage,2013'

2. J.N. KApOOR, Mathematical Modelling, New Age International (P) Ltd, New Delhi'

course can be opted as an elcctive by the studcnts of following subjects: NlSc I'HYSIcS/MSc (cs)/MSc (tlEM/MCA/MSTAT

P(i lvl.\'I Il ENlr\l'l(lS2e
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PGDR MATHS. SEMESTER-XI I'APETI-II COMPUTER N{ATHEMATICAL SOFTWARES

ffierating System (Windows, Linux, Macetc.),

xcel), Polver Point Presentation-creation, Saving, Editing and Printing' LATEX.
File Systems (MS-Office- Word,

ANCUAG ifferent Languages (FORTRAN and C), Awareness of

llercnl Soltu,arc's (Nl.'\ l'l-At]. OItl(ilN. MAI LI{lAL" S lt'rDIO)'

A ILAII: lnLroduction. NlAl I-AB Winiloris" input-outpir1. cieneral (lor.ur.nands. irile -l-ypc"'l'utorial Lessons.

ing. Saving trnd Executing a Function File. Interactive Computations, Matrices and Vectors. Simple

rogranrrrting in MA ILAB.
pSS: Basic of SpSS. Creating and Editing of Charts and Data, Modilying Data Values' Sorting and Selecting Data

alues, chi Square and t-Test, Correlation and Regression, Nonparametric Test.

Suggested Readings-

I. NIA'THENIATI(]AL SOFI'WARE TOOLS IN C++ BY NIAIIC DLJ(]AIIIP

2.'fIIENIATHIi\'IATIC.\CT]IDEI}OOK}-OIlSYillBOI,ICSBYNIICIIAEL'IRO]']'

]. NIA'THE}IA'IICAL SOFTWAITES BY ICNIC, ELSEVIER.

his course can be opted as an elective by the students of following subjects: Msc PHYslcs/MSc (c.s.)/MCAA4STAT

(lo rr ti n rr ljvaluation N'lc Max. Marks: 25

Semester: I lthYear: SIXTH

(lourse'l'itle: CONI PUTER N'lATH EN{ATICA L SOFTWARESCoursc Cotle: BOJl I

nlirt f^rring Marks: 33 (with 25 mandatories in External Examination)n o*. n'1n.15' 25+75

rials-Practical (in hours per week): L-T-P: 6-0-0

COM PUTER MATH EMATICAL SOFTWA IIIiS
No. of

Lectu res

ork Stations' Client Server' Application

ioltware, Networking, Dilferent LAN and wAN connections, UiP, ETHERNET, Network Interface card' wi-Fi

nter.net Based Services, lnternet Service provider, Internet Security, Web Search Engine, Net-Surfing using

dvanced Search'l-echniques.

)ATA ANALYSISTND Dls nalysis and Display' lntroduction

o Soflu,are tbr Scientillc and Statistical Analysis (SPSS), Adobe Photoshop (Basic), Multimedia Digital Arts'

ve Tests

Presentation/ Research O1qlgrcn 39!Lgql94

PG ]\,IA'I'HEI\IATICSsO
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PGDR A IHS.) (SEMESTER-X R A

Programme: M.Sc.

Class:PGDR

Ycar:
SIXTTI

Semester: I lth

Subject: Mathematics

Course Title: RESEARCH METHODOLOCY
(lredits:.1 Core Com

Max, Marks: 25+75 Min. Passing Marks: 33 (with 25 mrndatories in External Examination)

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P:

TTESEARCH METHODOLOGY

Unit Topics

No. of
Lectu res

I
MeaningofResearch,ScientificThinking,Research

Fundamentals and Terminology, objective ol Research, Significance of Research, Criteria of good Research, Basic of
selection ofthe broad areas ofResearch, Problems encountered by researcher in India'

t5

II

ciion, Formulation, HYPothesis and

ffilvedindeflningtheProb|em,BasicprinciplesofResearchDesign,Col[ection,analySisand
lonclusion of Data, Different types of Errors and their Elimination and Interpretation'

LI'I'ERATURE SURVEY: Ref'erences, Abstraction of Research Paper, Impact Factor and Citation

ETHICS: Intellectual Property and Intellectual Property Rights, lndian Patent System, Research Agreement, Ethical

Iheory and Applications, Problem ofPlagiarism and related issues, international norms and Standard.

l5

III
WRITING:MeaningandnecesSityoflnterpretation,TechniqueSandPrecautionS,
Lesearch papers and Reviews, Significance and layout of Research Report, Different Funding Agencies in India,

lasic Knowledge of Organizing Conf'erence, Symposia, Workshops, Exhibition etc.

t5

tv
:RoleofMathematicS/ComputerScience/StatisticsinProblemSolving,

\ature and Concept of Mathematical/ Statistical Modeling, System Characterization: Think, Plan, Write, Revise.
l5

his course can opted

Suggested Ileadings-

l. RES[:\RCII NIETHODOLOGY BY C'R' KOTHARI'

2. IIESIiAIICI{ DESIGN BY J.W. CRESWELL' 20I3.

3. QIIALITA'tlVE RESEr\RCII BY SIIARAN MERRIAM' 2009'

an clective by the studcnts of fotlowing subjects: M.Sc. PHYSICS/M.Sc. (C.S.)/M.Sc.CHEMi MC

us Evaluation Methods: Max. Marks: 25

A/M.STAT.

SN Assessment Tvpe NIax. NIarks

I Class Tests l0

,, Onlinc Ouizzcs/ Obicctivt -I'csts 5

3 Presentation/ Research Orientation assignment 5

4 ,\ssi !r n nr cn t 5

PAPER-III RESEARCH METHODOLOGY

I'G \l'\'l lIE\l;\'l l(lSJI

Course Code: B03l103'l
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RESEARCH PROJECT

Course'l'itlc: RtISEARCH PI{OJECl'
Credits:8 Core Compulsory

Process of Evaluation L

ll.

Each student will choose their project under a Mentor assign by the department during first and

third semester antl submit it in the end ofthe year ofthe course for the purpose ofevaluation.
Two subject Experts (Internal & External assigned by the University) will evaluate the project in 50

marks each for the purpose ofawarding Degree.
Ifboth experts award passing marks then Degree will be awarded otherwise project work would be

modified.
ilt.

Programme Outcome:
i It is to give fbundation knorvleclge fbr the stLrdents to rrnderstancl basics of matltematics including applied aspect fbr the same.

ii.. It rs to develop enhanced quantitative skills and pursuing higher matherratics and research as well.

iii. Sludents will be able to develop solution-oriented approach towards various issues related to their environment.

iv. Scientific tenrper in general and nathernatical ternper i11 particular will be developed in students.

v. Student slrould have adetltrale expostlre to many aspects ot tnalltematical sciences.

vi. Student is equipped with mathernatical modeling abilrty, critical mathernatical thinking, and problern- solving skills etc.

FORI\{AT OF PITOJECT WORK

(ii) Tlle student shall submit three printed/typed copies ofhiVher thesis, mentioning the narne ofthe candidate, supewisor etc.

(iv) Thc Project Work should be typed in I r, space. But the bibliography/references should be typed in single space.

Declaration

1'his is to certily that the material embodied in the present rvork entitled * ......"is based on my original work' It has not been submitted in

part or full for any other diploma or degree of any University.
(Signature olthe Candidate with date)

(Countersigned by the Ntcntor and Head of the Department with date)

Structure of the Proiect Work

. Introduction: State ( l) the purpose olthe investigation, (2) the problem being investigated, (3) the background (oontext and impo(ance) ofthe problem

(4) your pro.ject work and general approach.

. Theory: Develop the theoretical basrs lor your design or experimental lvork, including any goveming equations.

. Materials, Apparatus, and Procedures: List and describe key rnaterials and apparatus. Then describe the procedure in enough detail that others can

duplicate it.
. Results: Present the results, usually with accompanying tables and graphs. Characterize the patterns and qualiry ofthe results and estimate their accuracy

and precision.
. Discussion: Discussthenreaningoftheresults,statingclearly*'hattheirsignificanceis.Comparetheresultswiththeoretical expectationsandaccountfor

anything unexpeotcd.
. Conclusions: Revie\.v the results in relation to the original problem statement. Assess the success ofthe study in light ofthe criteria ofsuccess you gave in

the introduction.
. Ilecommcndations: llapplicable, recommend directions for fluture work.
. Be sure to list Acknowledgn.rents, Appendixes, and Bibliography.

'PG Mr\]'HEMATICSI2
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