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: o - M. Se.(MATHEMATICS) SYLLABUS
. Change in Statutes/Ordinances/Rules/ SEMESTER SCHEME
R 1 . I SCHEME QF EXAMINATION
CEU ations Syllabus El!'ld Books may, from There shall be 20 papers in all. Out of 1hese ten papers shal} be oflcred in firsl

and second Semesters (five in each semester). In third and fourth semester there
will be Lwo compulsory papers and three optional papers in each scmester. The
oplional papers are o be chosen in.such a way that If paper O3(x) is opled in
(hird semester then one has 1o opt paper O4(x) in fourth semester.
Note: Syllabus of each question paper 1s divided into three unils. The question
paper is divided into three pars: Part-A, Part-B and Par1-C (total 100 Marks).
Part-A (30Marks) is compulsory and contains 10 questions (50 words each). Al
least three questions will be sct [rom each unit. Fach question carrics 3 marks.
Part-B (25 Marks) contains 9 questions (100 words each) will be set taking 3
from each unit and the Candidale is required Lo attempi 5 queslions
taking at least one question from each unit but not mare than 2 [rom any
unit. Each question catries 5 marks. _
Part-C (45 Marks) conlains 6 questions (400 words eich) taking (wo from each
unit. Candidate is required to atlempt three quesiion sclecting one from
cach unil. Each question carries 1S marks.

| time to time, be made by amendment or.
remaking, and a candidate shall, except in.so |
| far as the University determines otherwise
comply with any change that applies to years
he has not-completed at the time of change.

The decision taken by the Academic
Council shall be final.

L _-J

FIRST SEMLESTER
4 | Five Theory Papers Total Max marks: 500
Paper | Nameol Paper Teaching hrs. | Examinalion Max.
I BT~ 11 fire ro ooy wu.‘__.{ | .g:[: ﬁ_q_h_l_ T 'qﬁ:ﬁ?:[ﬁ“ per week Duration varks
[ _ _ Ci() | Abstract Algebra 6 3 100
| 3:[EE||EQ||fim / fafai 7 arey 0 W ' Cl{i) | Complex Analysis 6 3 100
- AR R 'E[ Cl(ii) | Tensors 6 3 {00
: 'E[‘Wﬁq—q[ CIKE TS w et Cl{iv) | Metric Space 6 3 100
. dl %’ BAll Q:ﬁ RIASIN Eﬁ' Cl{v) Special Functions 6 - 3 |00
:‘. " o [aralaelicl= ‘3{ S I Five Theory Papers Total Max marks: 500
w > - ~ 0 Paper | Nameof Paper Teaching hrs. | Examination Max.
@ Srien| Eg\d i Eﬁ_ﬁﬁ \:'.;ﬁT Sl ell S ERIRC R T;F per week Duration Marks |
C2Ai) Lincar Algebra o 3 100
H\EVIEI'@ qigHshH ﬁwqmﬁf TR uug g T3 | Measure Theory 3 3 100
.‘%_l_a. Tra_ ‘ C2(iii) | Differential Geometry 6 3 100
| Fute 3= @ﬁl C2(iv) | Topology 6 3 100
S C2(v) | Integral I'ransform 6 3 10G
THIRD SEMESTER
Five Theory Papers (Two compulsory ind three optional) Total Max marks: 500
© MAHARSHI DAYANAND SARASWATI UNIVERSITY, AJMER Compulsory papers -
Published and Printed by ALKA PUBLICATIONS, AIMER Paper | Name of Paper Teaching hrs. Emmim:ﬂinn. Max.
per week Duration Marks
| @ (145-2426301 C3() | Functional Analysis | 6 3 100
N | for Maharshi Dayanand Saraswati University, Ajmer C3(ii) | Advanced Differential 6 3 100
; gii i | Equations and Calculus
| : of Variations
il |

O
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Optional Papers
Paper | Nameof Paper Tenching hrs. | Examination Max.
per week Duration Marks
O3(i) Numerical Analysis-I 6 3 100
O3(it) | Mathematical Statistics-1 6 3 100
O3(iit} { Special and General 6 3 100
Theory of Relativity
030v) | Hydro Mechanics 6 3 100
Ol(v) | Continuum Mechanics-1 6 3 100
O3(vi) | Graph Theory 6 3 100
Q3(vii} | Astronomy-I ; 6 3 100
O3(viii) | Generalized Hyper- 6 3 100
geometric Functions-
O3(ix) | Operetions Research 6 3. 100
03(x) { Mathematical Modeling 6 3 100
in Biology and Medicine
03(xi) | Dynamics of a Parlicle 6 3 100
FOURTH SEMESTER .
Five Theory Papers (Two compulsory and {hree optional) Total Max marks: 500
Compulsory papers '
Paper | Name of Paper Teaching hrs. | Examination | Max
; per week Duration Marks
= C4(i) Functional Analysis-]l - 6 3 100
i C4(ii) | Linear Integral Equations 6 3 100
Optional Papers
Paper | Name of Paper Teachin hrs. | Examination | Max
per week Duration Marks
Od(i) Numerical Analysis-1I 6 3 100
Od{ii) | Mathematical Statistics-II 6 3 10C
OA4(iti) | Cosmology 6 3 100
104(iv) | Fluid Dynamics 6 3 100
Od{v) | Continuum Mechapnics-Ii 6 3 100
O4(vi) | Discrete Mathematics 6 3 100
O4(vii) | Astronomy - 1] 6 3 100
Pd(viil) | Generalized Hyper- 6 3 160
seometric Functions-1I
O4ix} | Non-linear Programming 6 3 100
O4(x) | Practical 2 3 100
Od{xi) | Dynamics of Rigid Bodies 6 3 100
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M.A / M.Sc. (Semester-I)
PAPER -C1(i)
ABSTRACT ALGEBRA

Duration: 3 Hrs. Max.Marks: 100
Note: The paper is divided into three unijts. The qucstion paper is divided into

three parts: Pant-A, Part-B and Part-C (total 100 Marks).

" Part-A (30Marks) is compulsory and tontains 10 questions (50 words each).At

least three questions will be set from each unit. Each question carrics 3 marks.

Part-B (25 Marks) 9 questions (100 words each) will be ser taking 3 from each

unit and the Candidate is required to attempt 5 questions taking al least

- onc question from each unit but not more than 2 from any uniit. Each
question carries 5 marks.

Part-C (45 Marks) conlains 6 questions (400 words each) taking two from each

unit, Candidate is required to attempt three question selecting one from
each unit. Each question carries 15 marks.

UNIEI
Groups: Normal and subnormal series, composition series, thcorems on
1somorphism of groups, class equation for finite group, Burnside theorem.
Cauchy’s theorem for finite abelian groups, Cauchy's theorem for finite groups,
P-groups, solvable groups, Jordan- Holder theerem, ni. votent groups.

UNIT-II
Euclidean rings: Polynomial-rings, field theory-extension fields, algebraic and
transcendental extensions, separable and inseparable extensions, normal
extensions, perfect fields, finite fields, primitive clements, algebraically closed
fields, automorphisms of extensions, o

UNITHII
Galois extensions, fundamental thcorem of Galois theory, solution of polynomial
squations by radicals, insolvability of the general equation of degrec 5 by radicals.
Euclidean and polynomial rings, polynomials ‘over rational fields, the Einstin’s
criterion, polynomial rings over commutative ring, unique factorization domain,
chain conditions on rings.
tviodules, sub modules, quotient modules, cyclic modules, simple module, semi

simple modules, schuler’s lemma, free Modules.
Reference Books:

(1}Algebra

Maclanc and Birkhoff Macmillan Company.
(2)Topics in Algebra

.N.Herstein Wiley Easltem Ltd.
3} Abstract Algebra D.Chatterji PHI

4) Modem Algebra A.R.Vasistha KPM

PAPER —C1(iij) COMPLEX ANALYSIS

Curation: 3 Hrs, ’ Max.Marks: 100

Nole: The paper is divided inlo three units. The question paper is divided into
lhree parts: Parl-A, Part-B and Part-C (total 100 Marks).

Part-A (30Marks) is compulsory and contains 10 questions (30 words each).At [cast
threc questions will be set from cach unit. Each question carmies 3 marks.

Part-B (25 Marks) 9 questions (100 words each) will be set laking 3 from each
unit and the Candidate is required to aftempt 5 questions taking at Jeast

one question from each unit but not more than 2. from any unit. Each
: queslion carries 5 marks.

Part-C (45 Marks) contains 6 questions (400 words each) (aking ﬁvn from each
unit Candidate is required to altempt three question selecting cne from
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cach unit. Each question earrtes 15 marks,
UNIT] :
Complex integration, Cauchy's Goursal theorem, Cauchy's intcgral [ormula, higher
order derivatives, Morera’s theorem, Cauchy's inequality and Liouvilie's theorem,
the fundwmental theorem of algebra, Taylor's theorem, maximum modulus
principle, Schwarz femma, Laurenl's series, Iselated singularilies, meromorphic
functions, the argument principle, Rouche's theorem, inverse funclion theoreni.
UNIT-
Residues, Cauchy's residue theorem, evalualion of imegrals, branches of many
valued functions with special reference 1o arg 2, log z and z-.

UNIT-HI

‘Spaces of analytic functions, Hurwilz's theorem. Montel's theorem , Riemann
" mapping theorem, Weierstrass factorization thecorem, Gamma function and 1ls

properties, Riemann- Zeta function. Riemann's lunclional equation, Runge's

“theorem, Mittag-Leffler's theorem, analytic continuation, uniquencss of direct

analytic continuation.

Reference Books:
R. V. Churchil

(2) The Elements of Compex Analysis B. Choudhry
{3) Functions of One Complex Variable John B, Conway
PAPER -Cl(iii) TENSORS
Duration: 3 Hrs, Max.Marks: 100
Note: The paper is divided into 1hree unils. The question paper is divided into
three paris: Part-A, Part-B and Parl-C (lotal 100 Marks).

Part-A (30Marks)is compulsory and conlains 10 questions (50 words each). Al Teast
~ three questions will be sel [rom each unit. Each question carries 3 marks,

Parl-B (25 Marks) 9 questions (100 words cach} will be sel taking 3 from each unit

~and the Candidate is required to allempt 5 guestions taking ai least one

queslion from each unit but nol more than 2 from any wvnil. Each question
carries 5 marks. '

Part-C (45 Marks) contains 6 questions, laking two from each unit. Candidate is
required to attempt three question selecting one from each unit, Each
question carries 15 marks {400 words).

UNIT-I

Transformation of co-ordinates, covartant, conttavariant and mixed 1ensors, invariants,

addition, subtraction and multiplication ol tensors, conlraction of lensors, quotient

law of tensors, fundamental tensors, length of curve , associated Lensors.
' UNIT-I
Christoffel symbols, covariant differentialion of lensors , law of covarianl

~ differentiation. geodesics, null peodesics, geodesics co-ordinales, parallelism,

UNIT-II

Covanant derivative, Riemann-ChristofTel tensor, curvature lensor, Ricci tensor,
Bianchi identities, Riemann curvature, flat space, space of constani curvature.
Relerence Books:
{1} Tensor Calculus B. Spain
(2) Advanced Tensor Analysis Rai Bali
(3) Cartesin Tensor A.M.Goodbody

PAPER —Cl(iv) METRIC SPACE
Duration: 3 Hrs. | Max.Marks: 100
Note: The paper is divided into three units. The question paper is divided into
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three parts: Pan-A, Part-B and Part-C (total 100 {
Part-A [EDMnrks}ils compulsory and contzins HE" questiunsh(jglakﬂﬁrds each).At least
- three questions will be set from each unit. Each queslion carries 3 I]]-:-]II'G
Part-B (25 Marks} 9 qucstinns (100 words each) will be set taking 3 from each ;mil:
and :he L}J‘anmdutu Is required to altempl 5 questions laking at least onc
2;1:;?;:2 nr]g:jlzsf-:ach unit but ."Dl more than 2 from any unit. Each question
Part-C {45 Marks) conltains 6 questions, taking rwo from each unil. Candidate is

required {o atlempt three question selecling one fr :
i : om each unit. E;
question carries 15 marks (400 words). Each

_ UNITT
Metric Spuces:l[)efinitiun, Euclidean spaces, inequalities, bounded and
unbounded meltric spaces. Basic concepts of spheres. open s’ets equivalent
metrics, clu?ed sels, neighborhoods, accumulation points adhe‘rf:nt oints
clnsqrc Interior exlerior, frontier and boundary of a set basés subs acss of a
metric spaces, product spaces. 1 I ’ ;

UNITHHI
Complete Meiric Spaces: Sequence and subsequences in meltric spaces Cauch
scquences, cnmpl_nte melric space, Baire’s calegory Ltheorem, compleleness an:c;
conlracting mappings, complete metric spaces, completion of a melric space
Cunnectednt_zssz Separated sels, connected and disconnecled sets cnnneclt]cdnr.:ss
on {he real line, components, twlally disconnected spaces, locally ca;nneatcd spaces
Compnctness: HausdrofT axi ot .
ess: HausdrolTaxiom, compac I L

Sonichs i AR G S Shﬂ]iest.spacas, Lindelof spaces, locail compact
Cunt:nult}'_ and homeomorphism: Preliminary limits and continuil
homomorphism, continuiry and connecledness, continuity and cnmpaclnegg

projection mappings, connectedness of the roduct of tw '

- ] 1 1 D 5
coniinuity, cxtension theorems, P Eeesniatn
Book Recommended:

|. Metric spaces : Q.H. Ansari
2.First course in Metric spaces: BK. Tyagi [

: : K. Tyagi Cambridge
3. Meiric spaces: _ Micheal O’Searcoid SpringEr
4. Real Vaniables with Basic Melric space topology: R.B.Ash Dover

5. Metric Spaces; 1.N. Sharma Krishna Prakashan Mandir
|

PAPER -Cl(v)
SPECIAL FUNCTIONS

Duration: 3 Hrs :
. - . Max.Macks: 100
Note: The paper is divided into three units. The question paper is divided inlo

three parts: Part-A, Part-B and Pan-C (total 100 Marks)

Parl-A (30Marks)is compulsory and contains 10 questions (50 words cach). At
Icﬂslt-: three questions will be set from each unit, Each question carries 3
marks.

Perl-B (25 Marks) 9 cantains questions (100 words each) will be set taking 3 from
each unit and the Candidate is requiréd to atternpt 5 questions taking at

least one question {rom each unit b !
: : { ut not more than 2 from an 2
question carrees 5 marks. ' FSRLEE

Part-C {45 Marks) contains 6 qucstions, taking two from each unit. Candidate is

required 1o attempt three question selecting one from each un;
1 - B ’ u ) qt
question carries |5 marks (400 words). Y nit. Each

——ﬁ
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UNITI
Hypergoemetric functions: Series solulion of Gauss hypergeometric equation,
Gauss hypergeomelric function and ils properties, integral represeniation, linenr
and quadratic transformation formulas, contiguous function relations,
differentiation formulae, lincar relation between the solutions of Gauss
hypergeomeltric equalion, Kummer’s confluent hypergeomelric function and its
propertics, integral representation, Kummer’s first transformation.
: UNIT-I ‘
Bessel function and Legendre polynomial: Generating function for J_ (x),
alternative forms of generating functions, trigonomeiric ¢xpansions involving
Bessel functions, Bessel’s differential equation and its solutions, recurrence
relations, Bessel’s integrals, modified Bessel function, orthogonality of Bessel
. functions, some integral involving Bessel functions,Legendre’s polynomial,
associaled Legendre’s functions, generating function, recurrence relation,
successive values of Legender polynomaial, Beltrami’s result, Christofel’s
expansion, Christofel’s summation formula, various forms of P (x)} Rodrigues
formula, hypergeometric form, Laplace first and second integral of P (x) and
rclated problems, Legender’s differential equation and its general solution,
orthogonality properties, expansion involving Legender polynomial, Legender
function of second kind and its properties.

UNITHII
Hermite polynomial : Definilien of Hermite polynomials H (x), pure recurrence
relations, differential recurrence relations, Rodrigue's formula, olher generating
functions, orthogonality, expansion of polynomials, more generating functions,
hypergeometric representations, integral representation of Hermite polynomial,
differenlial equation and its solution.
Laguerre Polynomials: The Laguerre Polynomials £ {x), generalized Lapuerre
polynomial, generating functions, pure recurrence relations, dilferential recurrence
relation, Rodrigue's formula, orthogonal, expansion of polynomials, special
propertics, other generating functions integral relations..
Reference Books:
1.Special Functions: Earl D. Rainville, Chelsea Pub Co.
2.3pecial Functions with application:Saran, Sharma and Trivedi, Pragali Prakashan

3.Special Functions: R. Askey and R. Roy, Cambridpe
4.Spccial Functions & Their Applicatiens: N. N, Lebdev,

Prentice Hall, nglewood Cliffs, NI,
ML.A / M.Sc. (Semester-11)
PAPER -C2(i)
LINEAR ALGEBRA
Duration: 3 Hrs, . Max.Marks: 100
Note: The paper s divided into three units, The question paper is divided into
three parts: Part-A, Part-B and Part-C (total 100 Marks).
Part-A (30Marks}is compulsory and contains 10 questions (50 words each).At least
three questions will be set from each unit. Each question carries 3 marks.
Pari-B (25 Marks) 9 questions (100 words each) will be set taking 3 from each uni
and the Candidate is requircd to attempt 5 questions taking at least onc

question from each unit but n¢i mare than 2 from any unil. Each question
carries 5 marks.

Part-C {45 Marks) contains 6 questions, taking two from each unil. Candidatalis
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question carries 15 marks {400 words).

UNITH
Vector Spaces: Bases and co-ordinates, dimensions, Sylvester law of nullity,
linear transfonnations and their representation as matrices, change of basis, dual
space, dually paired vector spaces,

UNIT-I
Eipen values and Eigen vectors of a linear transformation, diagonalisation,
bilinear,quardric and Hermitian forms.

UNITHIL
Inner product spaces: Cauchy-Schwarz incquality, orthogonal vectors,
orthogonal complements, orihononmal sels and bases.
Bessel’s inequality for (inite dimensional spaces, Gram-Schmidl orihogenalization
process, normal and self adjoint matrices and transformation, unilary matrices
and transformations, Principal axis thecorem.
Reference Books:

(1) Linear Algcbra S.Lang Addision Wesley

(2) Linear Algebra Hofmann and Kunz Prentice Hall

(3) Linear Algebra Friedberg,Insel and Spence

{4) Linear Algcbra A.G.Hamilton Cambridge
PAPER —C2(ii)

MEASURE THEORY

Duration: 3 Hrs. Max.Marks: 100

Note: The paper is divided inio three units, The question paper is divided into
three paris: Part-A, Part-B and Part-C (tofal 100 Marks).

Part-A {30Marks)is compulsory and contains 10 questions {50 words each).At least
three questions will be sel from each unit. Each question carrics 3 marks.

Parl-B {25 Marks) ¢ questions { 1 00 words each) will be set taking 3 from each unit
and the Candidate is required to attempt 5 questions taking at least one
question from each unit but not more than 2 from any unit. Each question
carries 5 marks.

Parl-C (45 Marks) contains 6 questions, taking two from each unit., Candidate is
required to atlemp! three question sclecting one from each unit. Each
question carrics 15 marks (400 words).

UNITI

“Countable and non-countable sets, the Lebesgue measure of sets of real

number,measurable functions, struclure of measurable functions, Weirestrass
theorem on the approximalion of continucus functlions by polynomials,
UNIT-IE
Lebesgue integral of measurable functions, properiies of Lebesgue inicgrals.
~ UNIT-I
Summatle fitnctions, the space of sguare summable functions, functions of {inite
variation, the Stieltjes integral, the indefinite Lebesgue inlepral.
Reference Books:
(1) Lebesgue Measure and [ntegration  P.KJain&V.P.Gupta
(2)Theory of functions of Real Variable Vol. 1 I. P. Natansen
(3)Measure Theory K.P.Gupta KPM
{4)An I[ntroduction to Measure and Integration I.LK.Rana Narosa
PAPER —C2(iii) '
DIFFERENTIAL GEOMETRY

Duration: 3 Hrs. Max.Marks: 100
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Note: The paper is divided into threc unils, The question paper is divided into
three parts: Part-A, Part-B and Part-C (lotal 100 Marks).

Part-A (30Marks)is compulsory and contains 10 questions (50 words each).At
least three questions will be set from each unit, Each question carrics 3
marks.

Part-B (25 Marks) 9 qucestions (100 words each} will be sel taking 3 from each unit
and the Candidaie is required to altempt 3 questions taking al least one
guestion from cach unit but not wore than 2 from any umit. Each (uestion
carries 3 marks.

Part-C (45 Marks) contains 6 questions, taking two from each unil. Candidaic 15
required 1o attempt threc question selecting one from cach unit. Each
queslion carries |5 marks (400 words).

UNIT-I
Curves in space : Space curves, path ,arc length, langent line, contact of a curve
“and surface, inflexinal tangent, the osculating planc, tangent at any point of a
surface (x,y,2)=0, normal plane, principal normal and binormal, curvalure, torsion
and skew curvatre, Serrel-Frenet formulae, Helices, fundamental theorems for
space curves, circle of curvature, osculating sphere.

LINIT-]

Concept of surface and fundamental forms: Definition of surface, regular point

and singularitics on a surface, tangent plane and normal, first fundamental form.

relation between E,F,Q and H, second fundamenial form, Weingarion equations.
angle between parametric curves, direction coclficients.
UNIT-III

Curves on a surface: Curvature of normal section, Meusnier theerem, principal

directions and principal curvalures, mecan curvature, first curvature and lotal

cufvature, minimal surface, navel point, fines of curvalure, envelope, edge of
regression, ruled surfacts, developable surface, asymptotic lincs.

Refercnce Boolks: -

(1) Differential Geometry C.E.Wcatherbum

(2) DilTerential Geometry 1.C.Sinha

(3) Coordinate Geometry of the three dimensions Robert, L., Bell J. T

PAPER —C2(iv) TOPOLOGY

Duration: 3 Hrs. Max.Marks: 100

Note: The paper is divided into (bree units. The question paper is divided into
three paris: Part-A, Parl-B and Pan-C (total 100 Marks).

Part-A (30Marks)is compulsory and contains 10 questions {50 words each).Al leasi
three queslions will be set from each unit. Each question carries 3 marks.

Part-B (25 Marks) 9 questions { 100 words cach) will be sel laking 3 from each unit
and the Candidate is required to attempt 5 questions taking at least one
question {rom each unit but not more than 2 {from any unit. Each queslion
carries 5 marks.

Part-C {45 Marks) contaihs 6 questions, laking two from each unit, Candidate is
required to attempt three question selecting one from cach unit. Each
question carries 15 marks (400 words).

UNITI

Topological spaces: Topology, T-open sels, weaker and stronger tapology,

{ndiscrete and discrete topology, co-finite topology, usual topology, open sets,

closed sels, neighborhood, closure, interior, limit point, relative topology, upper

limit topology, intersection of topological spaces, Kuratowski-Space, theorems
on metric spaces, equivalent metrics.

ML D.S. UL Syllabus / M.S¢. Mathematics /11

Bases, sub-bases and countability: Base, sub-base, local base, [irst counable.
second countable, theorems, heredilary property, 1heorems selaled (o meiric spacc.
sequence in a lopological space.

UNIT-II
Continuous functions: Continuity, scquentially continuous, homeomorphisim,
lopological property, open and closed maps, uniform continuily, product invariant,
theorems.
Scparation axioms: 7. 7, 7. spaces, normal spaces. Hausdor{Y space, recular
spaces, T, T -spaces, completely regular spaces, Tychnolf space. complelely
normal, T -Space.

UNTT-11
Compaciness: Cover, open cover, finite sub-cover reducible, compact sets, [inile
intersection property, Heine-Barel, LindelofT space, locally compacl, Bolzanc
Weirerstrass propertly, sequentially compaci, Lebesgue number, tolally bounded
s¢l.
Conncctedness: Scparated sels, disconnectedness, totally disconnecled
maximal connecled set, companent, path , arc wise connecled, locatly connecled.
theorems on connecctedncess.

~ Product spases: Product topology, projection maps, probiems related (o product

invariant, topology for the canesian product of arbitrary collection, Tychonolf|

- Llopolagy. |
' Nets and convergence: Binary relation, direcled set, residual subset, colinite

subset, nel; scquence convergence of a set, clusler point, subnel, isotonces map.
Filters and ullra filters: Filter, cofinite filter, Nbd {ilier, filter base, ultrafilters.
Books Recommended:

1. Poinl sel Topology Munkres Pearson
2. Basic wopolegy : M.A. Armstrong Sringer
3. Topology of Melric spaces S.Kumarcsan Narosa

(sccond cditien) :
4, Introducticn 10 topology : C. Adamas & R.Franzosa- [earson
5. Introduction to Topology and Modem Analysis : G.F.S5immons

6. Topological spaces: Kowalsky
7. General Topology : Kcelly
8. Topology: K.P.Gupla Pragati

PAPER —C2(v)
INTEGRAL TRANSFORM

Duration: 3 Hrs. Max.Marks: 100

Nole: The paper is divided inlo three units. The question paper 1s divided inlo

Lhree parls.

Parl-A, Part-B and Part-C {total 103 Marks).

Part-A (30Marks) is compulsory and contains t0 questions (50 words cach).Al
least three questions will be sel from each unit. Each question carries 3
marks.

Part-B (25 Marks) contains 9 queslions {100 words each) will be sct taking J
from cach unit and the Candidate is required Lo attempl 5 questions iaking
al feast one question from each unit but not more than 2 from auy unit.
Each question carries 5 marks.

Part-C (45 Marks) contains 6 questions, taking two from each unit. Candidale 3s
required to attempt three question sclecting one.from.each unil. Each
question carries 15 marks (400 words).
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UNIT
Laplace Transform: Definition and its properties, rules of manipulation, Laplace
transform of derivatives and integrals, inverse Laplace transform, complex

inversion formula, theorems of Laplace transform, convolution theorem for

Laplace transforms, application of Laplace transform to solution of differential
equations, solving boundary value problem using Laplace transforms.

UNTIT-I
Fourier iransform: Definition and properties of Fourier sine, cosine and complex
trans forms, convolution theorem, inversion theorems, Fourier fransform of
derivatives, sine and cosine Fourier transforms, solving differential equations
and integral equations using Fourier transform.

UNITIN
Hankel Transform: Definition and elementary properties , inversion theorem,
Hanke! transform of derivatives, parseval theorem.
Mellin Transforms : an‘muun properlies and evaluation of transforms,
convolution theorem for Mellin lransﬁ:'-rrns.
Relerence Books: .
|.Use of Integrali Transforms: . N. Sneddon, McGraw-Hill Inc.
2.Intepral Transforms and Their Applications: Davies, Brian, Springer-Verlag,
3. Integral Transforms Sharma & Vasistha
4. Theory and problems of Laplace Transformation:M.R.Spegal

M.A / M.Sc. (Semester-II1)
PAPER —C3(i)

FUNCTIONALANALYSIS-I

Duration: 3 Hrs. Max.Marks: 100

Note: The paper is divided into three units, The question paper is divided into
three parts:

Part-A, Part-B and Part-C (total 100 Marks). :

Part-A {30Marks)is compulsory and confains 10 questions {50 words cach).Al least
three questions will be set from each unit. Each question carries 3 marks.

Part-B (25 Marks) 9 questmns {100 words each} will be sel laking 3 from each unit
and the Candidate is required to altempt 5 questions taking at |cast one

question from each unit but not more than 2 from any unit. Each question
carries 5 marks.

Part-C (45 Marks) contains 6 questions, taking two from each unit. Candidale is
reqmred to attempt three question selecting one from each unit, Each
question carries 15 marks (400 words).

UNIT-]

Normed linear spaces, quotient space of normed linear spaces and its

completeness, Banach spaces and examples, bounded linear transformations,

normed linear space of bounded linear transformations, equivalenl norms, basic

properties of finite dimensional normed linear spaces and compactness, Reisz:

lemma, multilinear mapping, open mapping lheorem closed graph theorem,
uniform boundedness theorem.

UNIT-11
Continuous linear functional, Hahn-Banach theorem and ils consequences,
embedding and reflexivity of normed spaces, dual spaces with examples, inner
product spaces, Hilbert space end its properties.

UNIT-I
Orthogonality and functionals in Hilbert Spaces, Pythagorean theorem, projection
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theorem, orthonormal sets, Bessel’s inequality, complete orthonormil sets,

parseval’s identity, structure of a Hilbert space, Ricsz representation thearem,
reflexivity of Hilbert spaces.

Reference Books:
(1)  Introduclion to Topolegy and Modem Anpalysis: GG Simmons: McGraw Hill

(2)  Elements of Functional Analysis : L. A, Luesiernik and L.] Sobolev,
[lindustan Pub. Co.

(3) Introduction {o Functional Analysis :A.E. Taylor,

John Wiley and Sons.
PAPER --C3(ii)
ADVANCED DIFFERENTIAL EQUATIONS AND

CALCULUS OF VARIATIONS

Duration: 3 Hrs. Max.Marks: 100

Note: The paper is divided into three units. The question paper is divided into
ithree parls: Part-A, Part-B and Part-C (lotal 100 Marks).

Part-A (30Marks)is compulsory and contains 10 questions (50 words cach) At least
three questions will be set from each unil. Each question carries 3 marks.

Parl-B (25 Marks) 9 questions (100 words each) will be set taking 3 from cach unit
and the Candidale is required to attempt 5 questions laking at least one
question {rom each unit but not more than 2 from any unii. Each question
carries 5 marks.

Part-C {45 Marks) contains 6 questions, laking two from each unit, Candidale is
required to attempt three question selecting one from cach unil. Each
question carries 15 marks (400 words).

UNITH
Existence and uniqueness of solution dy/dx = [{x,y), Sturm- Liouville boundary
vialue problem, Green's funclion , Cauchy problem and characterislics.
' UNIT-I
Canonical form, reduclion of second order partial differential equations to canonical
form-and their solution, classification of second order partial differential equations,
separation of variables for heat equation, wave equation and Laplace cquation.
- -UNFT-IN
Some basic problems of calculus of varization, linear functional, minimal functional
lheorem, general variation of a function, Fuler-Lagrange's equation, variational
problems with moving boundaries, Rayljegh method, variational methods for

boundary value problems in ordinary and partial differential equations, application
of caleulus of variation.

Reference Books:

|. Calculus of Variations: [. M. Gelfand, S. V. Fomin, Dover

2. Differential Equations and the Calculus of Vaniations:LevLEIsgolts; Univ.Press,
Pacific.

3. Advanced Dillerential Equalions: M.D. Raisinghania, S Chand & Co
4, Calculus of Variation with Application, . A.5.Gupla, PHL

PAPER —O3(i)
NUMERICAL ANALYSIS-I

Dursation: 3 Hrs. Max.Marks: 100

Note: The paper is divided into three units, The question paper is divided into
three parts: Part-A, Part-B and Part-C (total 100 Marks).

Pari-A (30Marks)is compulsory and cortains 10 questions (50 words each).At least
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threé questions will be sei from each unit. Each guestion carries 3 marks.

Part-B (25 Marks) 9 questions (100 words each) will be sct taking 3 from cach unit
and the Candidale is required (o aflempl 5 queslions Llaking at leasl one
question [rom each unit but not more than 2 from any unit. Each question
carries 5 marks,

Pad-C {45 Marks) conlains 6 questions, laking two from cacl unit. Candidale 18
required 10 atiempt three queslion selecling one from each unii, Each
question carries 15 marks {400 words).

UNITH

Epvors: Errors in numerical calculalions and remainder lerms in various

interpolation and quadraturc formulae.

[teralive Mcthods: Simple ‘teration Lheory of iteration, acccleration of

convergence, methods for multiple and complex 100ts, Newton-Raphison method

for simulltaneous equations, conyvergence of ileraljon process in the case ol

several unknown.
i UNIT-I ,

Solution of Polynomial Equations: Polynomial equation, real ang compliex rools,

synthetic division, the Birpe-Vicla, Bairsiow’s and Graefle’s rool squaring

methods. :
Simultancous Linear Algebraic Equation: Direct methods-methods of

determination, matrix inversion melhod, Gauss elimination method, Gauss-Jordan
method, Crout’s method, ethod of Tactorization. Jacobi irerative method, Gauss-
Seidel iterative method and relaxation methods.
UNIT=LE
Eigen value Problems: Basic properties ol Eigen valucs and Eigen vector, iterative
method for dominam Eigen value, power method for smallest Cigen values,
evaluation of all the Eigen values, smallest Eigen value, Complex Eigen values,
the Eigen values of real symmetric ‘matrices, Jacabi’s method, Cigen values ol
complex imatrices.
Reference Books:
(1) Numersical Analysis: Jain,lyenges and Jait
(2) Numesical Solution of Differential equalions: M. K.Jain
(3) Numerical Analysis . B.Hildebrand TMI
(4) An Introduction to Numecrical Analysis, Alkinson K.E. John Wiley & Sons
PAPER —O3(ii)
MATHEMATICAL STATISTICS-1
Duraiion: 3 Hrs. Max.Marks: 100
Note: The paper is divided into three units. The queslion paper is divided (nto
| three paris: Parl-A, Pan-B and Part-C (total 100 Marks).
Parl-A (J0Marks)is compulsaory and contains 10 questions (30 words cach).Al least
three questions will be set from ench unit. Each question carries 3 marks,
part-B (25 Marks) 9 questions ( 100 words cach) will be sel laking 3 [rom cach unit
and the Candidaté is required to atiempt 5 questions laking at least onc
question from each unit bul nol morc (han 2 fram any unit. Each question
carrics 3 marks, |
Par-C {45 Marks) contains 0 questions, laking two from each unit, Candidate 13
required to attempl three question sclecling one [ron cach unil. Each
emzslion carries 13 marks (400 words).
UNTT]
'~ .aple spaces, combination of cvents, statistical independence, conditional

probability, Bays theorem, repeated Irials, random variable, distribution (unction.
probabilily, probabilily function, densily function, mathematical expectation.
generating function (mfg and pgl), conlinucus probability distribution,

characteristic function, Fourier’s inversion. Cheby-Shev weak and strong law of
large numbers.

UNIT=
Normal, H}:pcr_-genmclric. Rectangular, Negative, Binominal, Beta, Gama and
Cauchy’s distribution,

UNIT-III

Associalion ol altributes, index number, introduction, price-relatives, quanlity

l:zlatln_.ﬂcz, value relatives, link and chain relatives aggregale methods, Fisher’s
ideal index,

Relerence Books:
| .Mathematical Theory of Stalislics:
2.A {irst course in Mathematical Statistics: Weaitherbum
3.The Advanced Theory of Statistics: MG Kendall
4 Introduction of Mathematical Probability: Uspensky
X PAPER -03(in)

SI ECIAL AND GENERAL THEORY OF RELATIVITY
Duration: 3 Hrs. Max.Marks: 100
Nole; The paper is divided into three units. The question paper is'{-livided. nlo

three parts: Parl-A, Parl-B and Part-C {total (00 Marks).
Part-A {30Marks)is compulsory and contains 10 questions {50 words each).AL lcast
three quesiions will be set from cach unil, Each question carries 3 marks
Part-B {25 Marks) cantains 9 questions (100 words each) will be set taking 3 frons
:Iznc;: unil andl!hE Fﬂndidmﬁ is required 1o altempt 5 questions tal::ing at
cast one question from each uni an 2 i, E
e Eﬂrrics 1 ton o t but not more than 2 from any unit. Each
arl-C (45 Marks) contains 6 questions, laking two from each unil. Candidate ts

required to allempt three question selecting one from’ cach unit. Each
question carries 15 marks (400 words).

UNIT-I

Specind Theory of Relativity: inertial and non inertial frames, special and peneral
Galilean transformations, Newtonian relativity, clectromagnetism and Newtonian
relalivily, h_“h-:helan and Marley experiment {reasons and consequences), Lorentz
ransformation cquations, transfonnation equations for spatial and temporal intervals
lorentz conlraction and time dilation, transformation equation [or velecity, pﬂﬂitil.;
acceleration, velocity of light is fundamental velocity, aberration (relmivislic]‘ Doppler
effect (Relativistic Trealment), the principles of the conservation ol mass and
Imomen(uim, mass of a moving particle, transformation equations for mass nmmeuiun‘l
force, relalion between mass, energy and moinentuni. |

| | UNIT-H
Minkowski space, time like, light like and space like inlervals, relativily and
ciusality, null cone, proper time, world line of a parlicle, energy momen{um lensor
of a conlinuons material system.
Genernl Relativity: Need of general theory of relativity, principle of equivalence
principle of general covariance. Mach’s principle of rotating disc, geodesic pustulalej

l | | UNIT-IN
l':.:.:wm_m‘an approximation of equation of molion, scarch [or field equations
instein's Meld cquations reduce 1o Poisson’s equations, gravilational field in
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