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Minutes of the BOS Meeting

The Bos Meeting is convened on 06-09-2023 at .i0am in the Dept of Mathematics
osmania rmiversity, Hyderabad to approve the pG (MSC Mathematics) syllabus w.e.f. the
Academic year 2023'2024 and the folowing members were present in the meeting.

Dr.P.Nladdileti, MGU, Chairrnan, BOS in Mathematics

Prof. M.A. Srinivas, JNTII, Member, BOS in Mathernatics

Prof. N.Kishan, OU, Member, BOS in Mathematics

Prof.P.Malla Reddy, KU, Ivlember, BOS in Mathematics

Dr.D.Hymavathi, MGU, Member, BOS in Mathematics

Dr.G.Upender Reddy, MGU, Member, BOS in Mathematics

Prof.B.Surender Reddy. Professor of Mathematics, OU, Ex_Officio Member
Prof.B.KrishnaReddy, Professor of Mathematics, OU, Ex_Offrcio Member
Prof.S.Harising Naik, Professor of Mathematics, OU, Ex_Officio Member

1. Dr.P.Maddileti, MGU

Chairman, BOS in Mathematics

2. Prof. M.A. Srinivas, JNTU

Member, BOS in Mathematics

3. Prof.P.Mallareddy, KU

Member, BOS in Mathematics

4. Prof. N.Kishan, OU

Member, BOS in Mathematics

5. Dr.D.Hymavathi, MGU

Member, BOS in Mathematics

W
Resolutions:

1. It is resolved to approve the proposed Syllabus for M.Sc Mathematics w"e.f the Acadamic
year 2023-2024.

It is also resolved to approve the MSC Mathematics examination model paper.

The above resolutions are approved by the BOS Cornmittee members.

t.

2.

3.

4.

5.

6.

7.

8.

9.

[K=G--



7.

9.

Dr.G.Upender Reddy, MGU

Member, BOS in Mathematics

Prof.B. Surender Reddy,

Professor of Mathematics, OU,

Prof.B.KrishnaReddy,

Professor of Mathematics, OU, Ex_Officio Member
Prof.S.Harising Naik,

Professor of Mathematics, OU, Ex_Officio Member

@-
Ex-Officio Member
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Department of Mathematics, Mahatma Gandhi University
( Choice based Credit System)

M.Sc Mathematics
Scheme of Instructions and Examinations ( W.e.f the Academic Year 2023-24)

-r'rt.-)*t*- -
I

^$HWW

Semester Theory Paper Paper Title Hrs/
week

Credits Marks

Sem-I

101-Paper-I Abstract Algebra 4 4 100

102-Paper-II Real Analysis /. 4 100

103-Paper-III Discrete Malherratics 4 t4 100

104-PaperJV Elementary Nur.nber 1'}reory 4 4 100

105-Paper-V Theory Ordinary Differential
Equations

4 4 100

Seminar

To al 20 20 500

Sem-li

201-Paper-I Galois theory 4 4 100

202-Paper-ll Measure and Integration 4 4 i00
202-Paper-III Functional Analysis 4 4 100

203-Paper-IV Mathernatical Methods 4 4 100

205-Paper-V Topology 4 4 i00
Paper- VI Add on paper 2 2 50

Seninar
22 22 550

Sem-lli

301-Paper-I Complex Analysis 4 4 100

302-Paper-II Elemer.rtary Operatory Theory 4 4 100

303-Paper III Operations Research 4 4 100

304-PaperJV (a ) Numerical Analysis 4 4 100

(b)Analytical Number Theory 4

305-Paper-V (a )lntegral Translorms 4
4 i00(b )Mechanics 4

Paper-VI Basic Mathematics
(Open Elective-lD Paper)

2 2 50

Seminar
Total 30 11 s50

Sem-lV

401-Paper-I Advanced Complex Analysis 4 4 100

402-Paper-II Integral Equations & Calculus of
Variations

4 4 100

403-PaperJII Linear Algebra 4 4 100

404-Paper-IV (a)Finite Difference Methods 4
1 100(b)Cryptography 4

405-Paper-V (a)Applications of Functional
Analysis

4
4 100

(b)Fluid Mechanics 4

Paper-VI Project Work 4 4 100

Seminars
Total a, 24 600

Grand Total r04 88 2200
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L:nit I

?P:IRJMENT OF, MATHEMATICS
MAHATMA^GANDHI UNIVERSITY

M.Sc. Mathematics
Semester I

Abstract Alsebra
paper_I

{,

solvable groups_

Autornaphisnts- Coniusacv,
Nirp"r; ;;;;, i#.:i'J-,TL,";f ;l-, 

Normar series

Unit II

i.H::r*:X[', ^"'*-t"'' Direct produc! Finitrv generated abelian
orders p2,pq,r"r"J1irlJ'i:;*"* group- Svrow's r."J,",*;."*l;

Unit III

Ideals and homomsnhilln-.Sum and direct sum of ideals, Marimat and primeidears- Nilpotenr and nl id""l.- t";;;;;,j,;,^r", 17e to 211).
Unit-IV

Unique factorizat,on O::1r.- 
: 

principal ideal domains- Euclidean domains-porynomiar rings over UFD_ ru;;H#;i iin, rrr ro r.rrl.
Text Books:

[l] Basic Abstract Algebra by p.B. Bhattacharya, S.K. Jain and S.R. Nagpaul.
Reference:

[l] Topics in Algebra by I.N. Herstein.
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DEPARTMENT OF' MATHEMATICS
NIAHATMA GANDHI UNIVERSITY

M.Sc. Mathematics
Semester I

NIM - IO2

Unit I

Unit II

Paper-II

Real Analysis

Metric spaces- Conrpact sets_ perlect sets_ Connected sets.

Unit III

Rieman- Steiltjes integral- Definition aad Existence of the Integral_properties of the inregral- trt"grution oiuJii frr"o functions- Rectifiabre

Unit-IV

Sequences and series of functions: Uniform
convergence and continuity-.uniror_ 

"oor"".g""n; J:T:.:ff:; J;,,iltrconvergence and differentiation_ Approximatfn of
a sequence ofpolyromials. a continuous function by

Text Books:

[1] principles of Mathematical Analysis (3d Edition) (Chapters 2, 4, 6 ).
By W. Tuddin Mc Graw_Hill Intemation Edition.

w,

Limits of functions_ Continuous functions_Continuity and compactnessContinuity and connectedner.- oir.onti*ii". _"iro'ffi" *no,onr.
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DEPARTMENT OF MATHEMATICS
MAHATMA GANDHI UNIVERSITY

M.Sc. Mathematics
Semester I

Discrete Mathematics PaperJII

LATTICES: partial Order.ing _ Lattices as posets _ stme properties ofLattices _ Lattices as Algebraic Systenls _iuUiattlces, Direct products andHomomorphisms _ sotne special Lattices _ Complete, complemented anddistributive lattices.(pages 1 83 _1g2,: ZS-j9Z 
"ii ll

UNIT- II

BOOLEAN ALGEBRA: Boolean Algebras as Lattices _ Bolean Identities _

;h,#:"#:i,t,i# . 
sub argebra, Dir.., p-a,:, and homomorphism _

equivalence - -rr,.t"ntt 
- Atoms (minterms) - Boolean rottt 

"''J-ir,"i,
valnes of Boolean :::^::"::l 

forms - Strm of products 
"*onitur ro,.'n' -

Boolean frn",ion, - 
"*Ptesstons and Boolean fu,ctions - lvlinimization 1rthe Kamaugh map method.(pages 3g7 _ 436"f iIil. 

-^ "-

UNIT- III

GRAPHS AND PLANAR GRAPHS : Directed and undirected graphs _Isomorphism of graphl,- subgraph - "".0"* graph .- multigraphs andweighted graphs _ paths _ S_rf. 
"ra 

-Jf"."ntary 
paths _ circuits _connectedness _ sho

circuits,.."il; #;::.oilT J,*ffi'i::.:J.:i:,J:i".:ffi*i"tr
illl S: #ffi: ;_|,ff 

g,upi,, - 
-a,r.-.,. 

ii..,,, 
" 

r". o, ** **rh;.6C
UNIT- IV

TREES AND CUT_SETS: properties of trees _ Equivalent definitions oftrees - Rooted trees -_ Binary ,'ees - path t"ngth, i, rooted trees _ prefixcodes - Binary search_ti._"-. _ sr".rirgtr."i-io cut_sets _ Minimumsparuring trees(p ages 187 -213 of [2j).
Text Books:-

[1] J p Trembray and R' Manohar: Discrete Mathematical structures withapplications to Computer Scien"", fuf.C.u* Hiff'*""i a".O*,
t*lir'o,[ 

L Liu : Elements of Discrete uuttr"mati.r, Tata McGraw Hill
Company Ltd. New Delhi. (Second Edition).

e$ry *:
Me

MM-103

UNIT- I
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MM 10.{

DEPART}IENT OF MATHEMAT ICSMAHATMA^CANDHI 
UNI VERSITY

M.Sc. N,{alhsmaljsg
Semester I

Elementary Number Theor-v

wq'

Paper-IV

UNIT-I

The Fundamental l
Fundamental ,h"o.flr"or". 

of arithmetic: Divisibility, GCD, prime Numbers,
The Euclidean A,rotf;#.ot"n"-tic' 

the series 
"r t*ipt"-*i ffi;;ffi:

UNIT-II

Arithmetic function
and a reration **j"ilx ?'#il#l[ffi;:: .:r:.':yr:ns { (n), p (n)

::T:ilff 'x,fr 1 
y", y r1,"*,ilffi. *'Jf],#';lfl I"l ffi

il*T;#"#::.,1;,1il1::t"J*:;,""J.flHil:":fi .Ilrk:il
UNIT.III

::,X'#"r;"r::;:roPerties 
of congruences, Resid,e crasses and comprete

Euler Fermat ,n.o.,I 
tonuT"'ces conversion' reduced residue ;;;; *;

theorem, oorri. u,i",'# i #fiH, il."::T,tT:." - -."0r: 
p, ;";;;;;

its apprication, porynomiar ;"6;;;,;;;#;HJ1:l:lrheorem and

UNIT-IV

euadratic residue and quadratic reciprocity laLegen d re " s sym bol and i,r'prop.*i... Jui;;;i;" #a ,,!;*T];r;t*:Lemma, the quadratic ."clp.o"ity ,r*l* io 
"roiiJr,rr.Text Book:- Introduction to ar

chapters ,,r,r,, 
tu'"'" **ber Theory by Tom N' Apostol.

l
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DEPARTMENT OF' MATHEMATICS
MAHATMA GANDHI UNIVERSITY

M.Sc. (Mathematics)
Semester I

Theorv of Ordinarv Differential Equations

Linear differential equations of higher o.d.r, Intro,ir.tion-Higher orderequations- A Moclelling problem _fir*. lrj"O*dence_ Equations withconstant coefficients_ F.quations with uariable.coeificients_ Wronskian_Variation of parameters_ Some standard m.,fi;. 
.

UNIT.II

MM-10s

UNIT-T

UNIT.III

Analysis
Existence

Paper-V

*:::n "il-y:li::" of sorurions: rntroduction _ preriminaries -successive approximations - picard,s theorem continuation anddependence on initial conditi 
----. v !,wvru,r - contlnuation a

existence and uniorre,.,oo" ^r"^:: 
_ existence of solutions on the largeexistence and uniqueness ofsr 

ur rurullons on the large -rlutions of systems _ fixed point method_

"lf":::-: :l nonJinear. differentiat equations:_rnrroduction _

ffi::;,:::'i,::;:,T:'jj:::, ::l:,,":. - r;;J ;;;;J TJ;,,:l"
inequality.

UNIT- IV

iterative method, method of quasi linearization- Bihari,s

ff:,I?,::l,tT:"_,f:.,llT1,Difrerentiar equation of Second order rhe
iji:1il.:;,:,::l-l.ll11"11dtfft .;;i;;ff ;,":.::::':.#:"i#:
ffi* l;' 3*":^:r-""-. i, u ill,"'ft-.il;:.:;il.Hfl1",:;
*;fi:I":::.lT^::o:.,',*.'.r;".",* #"; fi #[.:::f'ffBocher osgood th.or"-- A'p..ruipui#.offi;l::"i,',r:A :XT'"",I;,I

Text Book :

I ) Ordinary Differential Equarions and Srabilitv th€v..Laksirm.ikantham, v. Raghavendra. - )ory by s.G. Deo,
Reference Books:

1.

2.

J.
31rilffi'ff li:[i",,""i9';#r3'"rentiarEquationsbvE.A.coddington

fi*li1ffi',:lil'il'T;:"'ff :ffi1;,;gts,*::*,,,Bilf ,:ffi,.,

" $ES{

#B-z-- W \



DEPARTMENT OT' NIATHEMATICS
MAHATMA GANDHI UNIVERi]i;

M.Sc. lMathematics)
Semester Il

MM-2OI

Unit I 
,

Algebraic e),Leusions ol fintd". r--^r.._,r

;:[:' E;1',:1',':"; ,{i':11''^ 
i;:.,"H':"*iliil111f";:,1"il'H:i;

Unit II

Normal and separable 
. 
extensions: Splitting fields- Nomra.l extensions-Multiple roors_ Finite fields_ ,.r*Jf . J_*rri."n, trrr.. 300 to 321)

Unit III

Galois theory: Automorphism gror.rps and fixed fields_ Fundamental theoremof Galois theory- Fundamerrrf ifr"".._ 
"iafe"# eages 322 to 339)

Unit-IV

Applications of Galo
cyclotomic *-,,",",,*:: :i.,,,: ffii:?: J:"Til:"*H:' ::JI,,: T:radicals- Ruler and Compass constructions. (pages 340_364)

Text Iiooks:

[l] Basic Abstract Algebra_ S.K. Jain, p.B. Bhattacharya, S.R. Nagpaul.
Reference Book:

Topics in Algrbra By I. N. Herstein.

Galois Theory
Paper-i
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MM-202

Unit I

DEPARTMENT OF' MATHEMATICS
MAHATMA GANDHI UNIVERSITY

M.Sc. Mathematics
Semester II

Measure and Integration

W

' , Paper-II

and Lebesgue

wood's three

Algebra of sets- Borel sets- Outer measure_ Measurable sets
measure- A non-measurable set_ Measurable functions_ Little
principles.

Unit II

The Rieman integrar- The Lebesgue integral of a bounded function over a setof finite measure_ The integral of a non_negative function- The general
Lebesgue integral.

Unit III

convergence in measure- Differentiation of a monotone functions- Functions
of bounded variation.

UnitIV

Differentiation of an integral_ Absolute continuity_ The Lp-spaces- The
Minkowski and Holder,s inequalities- Convergence and completeness.

Text Books:

[1] Real Analysis (3.d Edition) (Chapters 3, 4, 5 ) _ by H. L. Royden

Pearson Education (Low price Edition).

...*f

--"'t

5

':
._d

5
)

3
..J

.-.1

$
i
f,
)

ry
&p\s

r-l

n
)

{

n
t
il



M DEPARTMENT OF MATHEMATICS
MAHATMA GANDHI UNIVERSITY

M.Sc. Mathematics
Semester II

MM -203 , , Paper-III

Functional Analysis

uNll'-l
Norrned Space, Banach Space, furlher properties of normed spaces, Finite

dimensional normed spaces and subspaces, compactness and finite dimension linear

operators, Bounded and continuous linear operators, linear functionals, linear

operators and functionals on finite dimensional spaces, normed spaces of operators,

Dual spaces. (See Sections 2.2 to 2.10).

UNIT-II

Inner product space, Hilbert space, further properties ofinner product spaces,

orlhogonal complements and direct sums, orthonormal sets and sequences, series

related to othonormal sequences and sets. (Sections 3.1 to 3'5 )'

UNIT-III

Total Orthonormal sets and sequences, Representation of functionals on Hilbert

Spaces, Hilbert-adjoint operator, self-adjoint, unitary and normal operators. (See

Sections 3.6, 3.8,3.9 and 3.10 ).

Unit-IV

Hahn-Banach theorems for Complex vector spaces and normed spaces, adjoint

operator, Reflexive spaces, unifonn boundedness theorem, convergence of
sequences ofoperators and Functionals. Open mapping theorem, closed graph

theorem.

(See Sections 4.3,4.5,4.6,4.7,4.12,4.13).

Text Book:-Introductory Functional Analysis by E.Kreyszig, John-wiley and Sons,

New York,

References Books:-

1).B.V.Limaye, "Functional Analysis", 2"d Edition'

2).Brown and Page, "Elements of Functional Analysis"

3).P.K.Jain, O.P.Ahuja and Khalii Ahmed, "Functional Analysis"
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I

DEPARTMENT OF MATHEMATICS
MAHATMA GANDHI UNIVERSITY

M.Sc. Mathematics
Semester II

MM - 201 Paper-IV

Unit-I
Nlathematical Nlethods

Fourier Series and Orlhogonal Functions: The Fourier Coefficients-The
problem of Convergence- Even and Odd Functions- Cosine and Sine Series-

Extension Arbitrary Intervals-Orlhogonal Functions.

Unit-II
Power Series solution of O.D.E._- Ordinary and Singular points- Series

solution about an ordinary point - Series solution about Singular point -

Frobenius Method. Lagendre Polynomials: Lengendre's equation and its'
solution - Lengendre Polynomial and its properties- Generating function-
Orthogonal properties- Recurrance relations- Laplace's definite integrals for
P, (x)- Rodrigue's formula.

Unit III
Partial Differential Equations: Origins of first-order PDEs - Linear equation
of first order - Lagrange's method of solving PDE ofPp+Qq: R *Non-
Linear PDE of order One - Charpit method - Linear PDEs with constant
coefficients

Unit-IV

Partial Differential Equations of order two with variable coefficients -
Canonical form - Classification of second order PDE - Separation of variable
method - solving the one-dimensional Heat equation and Wave equation-
Laplace equation.

Text Books:

[1] Differential Equations with Applications and Historical Notes by George

F.Simmons, Second Edition, Mc Graw-Hill

[2] Ordinary and Partial Differential Equations, by M.D. Raisingania,
S" Chand Company Ltd., New Delhi.

[3] Elements of Partial Differential Equations, By Ian Sneddon, Mc.Graw-
Hill.
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MM - 205

Unit I

DEP-ARTMENT OF MATHEMATICS
MAHATMA GANDHI UNIVERSITY

M.Sc. Mathematics
Semester_II

Tonolosv
Paper- V

Topological spaces: Delinition and sorne examole
open bases,"; ;,,,bb,;;;_ ;;;;;il:l* 

erementary concepts

Unit II

compactness: compact spaces - products ofspaces- .rychonoffs 
theorem andlocally compact spaces_ compactn"., fo. ,"o'i" ,puces - Asco1li,s theorem.

Unit III

Seperation_Tl spaces and Hausdorff spaces _ complete regular spaces and

i}"ffiX,,i!ffi.Y:;."hn. 
remma - r#;-;;#; theorem - rhe urysohn

Unit IV

Connectedness: connr
disconnected *;;.:fi ::"ff;.lni;"T:**ts or a spaces- totauy

Text Book:

[l] G. F. Simmons, Topology and Modem Analysis, McGraw Hill.

*
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?,T,1lffi,#r1;flt#^J,,,";

Semester III

Comnlex Analysis
,. Paper-I

NIM _3OI T

Unit I

derivatives.
Unit-IV

Regions in the comol

o.,,,i*i',i*',,.,il,iffii?*.*':,,ilr,**ltfr ,J.":#ff ;:r',*:',

Analytic functions- I

,.,,,$*#*,.:h;;kii,,i*##i#i[m,r,H;fl,].,ffi{l:l

fl".T:1II,:J.*r1lXi,T,?;iH,ffi 
,T:g:i: or tunctions w(t)- contours-f;i;;;",;"";;;: ;;':' 7;#"J''ff.'T:%:f :li::lf: w(0- contours.

n 
.-- "r evuluur tntegrals- Anti

Cauchy_Goursat 
theor

i:fiiiti.="trJ".p;:;:s;*r, 
fi,J,#il*#L,#iti

Text Booksl

l'i"?ifffiX,ilable and Apprication (86 Edition) by James ward Browa,
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DEP-ARTMENT OT, MATHEMATICS
MAHATMA. GANDHI UNIYERSITY

M.Sc. Mathematics
Semester II

Elementar-v Onerator Theorv

Spectral theory ,, 
lr.,:.. 

dinrensional nornred spaces _,Basic conceprs ofspectrum _ Resolvent sels _ Sp..uoi frop".,tl.J J oorra.A linear operitors _Furrher properries ot resolvent anJ;d;;fi:,iilltrons 
t .1. 74)

Unit II
Compact linear operator.s.rcn normed spaces - properties of compact linear
3[',X',"#;;::''"T1',:::::il:'or'o'np;;;ri;'u. oo.,u,o.. on normed spaces -
and s.5 of ill)"'""' "'vorvrns compact linear operitors. ts*r""r iili iii, ilj

Unif III
Spectra.l properties of bounded self adjoint Iinear oproperties of bounded
i,*ii,."p".^i#a;,1'*:';:i;l#;';X'.';ffi :?:'{l*;il:::Tlj

Unit IV
projection operators _

tri1.3,8:',":3l""Hrii,Tj;1tli*::ffi'"fi ii::'.spec'lralrami,v'

Text Book :

[1] E. Kreyszig : Introd
Sons, New yo.k. 1978.u.tory 

Functional Analysis, John Wiley and
Reference Books:

[l]Brown and page: El
[2]B.V. Limaye. prn.lT-tlt1of 

Functional Analysis'-D'v N. comp.

it jpriH,1,"L",^Ii,ff :[TJ#.rry,il1X,Sffi i,ST#T,::*#ifl ;,#,,*

MM- 302

Unit I
Paper-II

si*@

fiWg*
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ilT,ff,ffiHffi#,iffi+r##
M.Sc. Mathematics

Semester III
MM-303

Paper III
Operations Research

Unit I 
{

Fomrularion of Linear prno.. *'-:- -
ffS,trl !f, , ij."nr, : i'"^4,:{+ry'l.SfibJ ;,T :, 

c,:p h i: 
? 
r so, u r i on o r Li near

Simptex Method. 
d.and 

,Marrix lo,'i.';;"i;;' ol Linear Programmino

degeneracy ;n t-i,,,"f]Tphut" "ir,,oa' B"ig-il'tut 
Programming problems"

;;,.ff,..1,;ir'*'riii"ixegC:i;f ,'.^il:ffi ::##i#Hffi
" 
i * r, ii"r. "ii Jffi ifi.*i:i|Jal i tv i n i- i near progra 

m m ing. Compari son

Unit II
Mathematical lormulation of Assignment oroHungarianasign .nirrl",n".l i'l"llTl't,problem. Reduction theorem.
r*".ii;rg irl"rr"rrtnt 

l\4ethod' Travelling salesm

Mathema,ca,o_rr,rTo,.,,,' * A;.i;;;;;; iio-' 
n'out''o' Formulation oi

Merhods ,o nno ,n,,,I1'lo^l "r 
r;,;;;;:;; o.li"o'"' 

Sorution procedure'

c gsl e n try,.,n"o.,?l lii" r."' i b I; ;;r,; i 

"; 
:il#r1t::,tJjfl J: 

tJi:: lll*l
" 

r fi ,l;ft ;;;#;'' J':9''' " 
approxi mati on meth oc

,..oru.aEg..n..u.;:ll;Uhi*:ffi #1ffi :1ffi :ili#:'fi .Y:,}?3

UNit III
Loncept 

. 
of Dynamic programming, Bellman,scharacteristics of Dv

re.cursive approach, ilTli. 
p'"er';'"'ot"'ui.il''i'i,#:rr"lr:'i'ffi1?;

.{;#xil:'k* rffi [' hffitrifl';: ft.1"j ffi ;;i:,x* rLHt
and Additively separabll

Unit-IV

,,T;[tr1fi::i::ff:''i :tryPE Rr rechn iques - Basic steps - Nerwork

'"'k-"'.,;;;ffiilfi H.f":fil#f #:1?,T;;:*#i*#;-crrrrcal path - project evaluation ana r"U.* ,..fr";iJ., ,pauting.
Text Books:

fji i;?; l,ffii, ?0il"1"" 
Research

i: juai*;,5;..,L:J,*,:,:l|#ffi*l;rxTtrrnsResearch

'w9eW
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.?r,fiffi.I1:J#ffiffilTi::
M.Sc. ( Marhemarics)

Semester III

Paper IV(A)
Numerical Analvsis

Unit I { ..

Transcendental a
Ireration..Ur"Orr*rP"i,r"l"nrialcquations: Inrroducrion. Bise*ion merhn.t

il:;ll1;,Y5,:,-::i;:r ?:.n,*"'ff ,,i,'#,lhiiTlj#:'*11;s:113":
n"" 

"i." r".*.i,::'l"o chebyshev method, Mut riooi., ;,".-,.1-'I-]iI'','
of above r.,n'o'*'it 

or secanl method, Neulon R"rhJ;;#Hl;:#i#;
Unit II

System of linear
merhocl' Trians''"1"-**:i't equation: Direct r

Ireration r.,iro;, dli,flil" ,"it,,oa. 
'bn"o"'!t rnethods' Guass elimination

unit rrr iauss seider r,.,uii*'rl',ir# #.iiihlj"',ion merhotr,

Interpolation and
ai"ia.a 

-a'iril,"n; 
?Xffi:i}ij:"".,lil:1?::1"1. Lagrange and Newon.sBesset int.,por*ior.'-' l".ilil' llffi#liil:n....op.,iro,.. r,r,rirg' .rj

iijffiJii:il.lT,sfr seuare. upp,o*;,uriin.*ffi . .|j...*i." -a Sori.l

Unit IV lr"n." rnr!fioiffivrr' (,.lgonthms on Lagrange and

Numerical Differentiation: methods based on Int
ff .il;::, j:'tfff :- :^p...1j"^ N,*;;; ",,,.ri'*ot"ion' methods based

coefficienrs, 6ru.. 1'l^l-lot"r 
,,.,rroJr,-r"i;;tdtssrarton: methods based on

singlesrep meftods,egi:,1re 
tn'tg"uon ;il;.'' 

based on Undertermined

second and fbnh o.,:-ul..r,r:ir,"a, 

-r'ryr"i].')u"titut methods oDE:

merhod. Adam M"riltj' 
methods' Iti,ri"l.p'-'les method' Rungekutte

r*p.-ii+i*;,*m::ltli*:n*:x..u*:lr;ffi _ff ix,3:l
Text Book:

(l) 
Iume.ical Merhods l

,,,:J,lllt.lffi fr :il:^'{.:#!.,'ti'i:;:i,-J"&fi ,r:,ionbvMKReference: rrtlfie Cal Methods by V. Rajaraman.
(l) Introduction to Numerical Anarysis, by s.s. sastryprentice Hall Fliecl.

MM_304 A
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MM-3048

Unit I

DE.PARTMENT OF MATHEMAIICS,o rllrl GANDHT Lxi u rnr,ry
M.Sc. Mathematics

Semester_III

Analvtic Number Theory

Paper-IV@)

Averages ol arithmetica I fir,,^r;^-. r,or runcrions- ar,.. lil,ll]:lion: rhe.big oh norr
average order or a1r,,ltf;ililion 

ro"uto-'slr'uration- Asymptotic eo ual iru

average order or a, ",Tlt-uYt'ugt 
o;;; of"ir,l'o,l:"ototic fomrulas- ThL

visibre trona ,r.,. orin;i)_ 
j? 

^rppti.orion 

'tJ'r;i 
;'r"':9t 

[Lnctions oo(n )- The

o,"dirich,eilrJil:,l;lf :"ilT3itrll#rir*i:rii.iffi i,Tl:panial strms of a dirichrer producr. (se*ions,., ,;:1,ii",h.. ia.n,iiy t* ,#
Unit II

Some elementary theor

i,ljj'i,i,;iln*.r:",ffi l,t[.:f[i:#ii:f."i*.,##i;l$i.,if 
Lt;lil:

Unit III

Shapiro,s Tauberian
asymptotic formula lor.tl:*tT-. 

Applications of

u, i t_r#o 
bi,. run*ion_ r 

", 
0..: ::;;1ffi *: t ll"'lff ff ,:Jl"""i# *

Finite Abelian group
Lnamcters of finite f"'is -lltit character: cons
rer ar i ons ro, . r, u.u",lil 

i ul,g, J: 1," .i, r rr.i JJ,,*,il;f ?fl, Jir"_r"Hf;
r.* t niliIlt..,, 

r. n",,", i i,_":?il,;] r ; T:,,.":i:;,rJ.ffi ;l,y;;, ;- ?i :ilT

[l] Tom M. Apostol_ Introduction to Analytic Number Theory.

W
$.pt
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DEPARTMENT OF MATHEMATICS
MAHATMA GANDHI LINIVERSITY

M.Sc. (Mathematics)

Semester III

MM_305A Paper V(A)

Integral Transforms

UnirI
Fourier Transform: Introduction - Classess of Function-Fourier Series and Fourier
Integral Formula-Fourier sine and cosine Transforms-Linear Properly-Change of
Scale property- Modulation Theorem- Evalution of Integrals by means of Inversion
theorem- Fourier Transform of some parlicular functions- Convolution of Integral
functions- Parsevals relations- Fourier Transform of Derivatives-Fourier Transform
of some more useful functions- Other imporlant examples concerning derivative of
Fourier Transform.

Unit-II
The Laplace Transform: Introduction- Definitions- Sufficient conditions- Linear
Property- Laplace Transform of some elementary functions - First and Second
shifting theorems-Change of Scale propefty- Examples- Laplace Transform of
derivatives, Integral of a function-Laplace Transform of a function by Multiplication
and Division by t- Periodic functions- Initial and final value theorems of Laplace
Transforms, Examples, Convulution two functions.

UNit.III
Applications of Laplace Transforms: Inverse Laplace Transforms- Introduction-
Calculation of Laplace Inversion of some Elementary functions- Method of
Expansion into partial fractions of the ratio of two poloynomials- Applications of
Laplace Transforms to ODE with constant coefficients, simultaneous ODE with
constant coefficients- ODE with Variable coefficients.

Unit-IV
Z-Transforms: Introduction-Definitions- Some operational properties of Z-
Transforms- Applications of Z-Transforms.

Text Book:
An Introduction to Integral Transforms by Baidyanath Patra, Levent Books, Kolkata
India
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DEPARTMENT OF MATHEMATICS
MAHATM,A. GANDHI TINIVERSITY

M.Sc. Mathematics
Semester III

{,
Dynamics of svstems of parlicres:- Introduction - centre of Mass and LinearMomentum of a svs rsn.l_.4ngrr* ror.n,rtn'iri t<in.ti. Energy of a svstem-Mechanics or nigio uoarr.-"pi*u, ,n;ffi- ilil. o[ mrss of Rieid'bodv-sorne theorem of Static equilibrium oia n,gia i"ir_ Equilibrium in i uniformgravitational field_ Rotation 

"r" nigia l"ii Juiirira fixed axis.

Unit II

Moment of Inert ia:-
parallel axis ,h."..,n-"'fit:|;i ::f.?::ri of Inertia_ perpendicutar and
An g u r a * o,".;,; L # lil ll i fi :; ;tf ;, "pil:f L.,if ;:ildT:il' :f

. 
inclined plane lwith and wirhout slipping).

Unit IIf

Motion of Rigid bodies in three dimension_Angular momentum ol Risid bodvproduos ol Inertia. principlei axes_"o.i."#r?,i"" of principlei axes_Rotationaj Kineric Energy oi Rigia Uoay_ ii"*.iirm of Inerria of a Risidbody abour an arbitrary-axis_ Th?;;;irt;i'Iii*1",0 _ Euler"s equationifmotion of a fugid body.

Unit IV

Lagrange Mechanics:_Generalized Coordinates_Generalized forces_Lagrange's Equations,,and their 
^pd;;;.teneralized momenrum-Ignorabre roo'dinur".-Hr.nItor'r r*i!iorri'"i."#ipr"-Hr.ilron 

tunction-Ham i lton's Equations- problem s-Theorem:qu'I 
pt,, tL

Text Book:

[i] G.R.Fowles, Analytical Mechanics, CBS publishing, 19g6.

MM-305 B

Unif I
Mechanics

Paper-V(B)

^lBer.-
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MM-401

Unit I

DEPARTMENT OF MATHEMATICS
MAHATMA GANDHI T]NIVERSITY

M.Sc. Mathematics
Semester IV

Advanced Comnlex Anal),sis

Paper- I

three types
functions-

convelgence_ of sequences and of series- Taylors series- laurent,s series_Absolute and uniform convergence of porr". ,".i"r- Continuity of sums ofpower series_ Uniqueness ol seiies ,"p."r*tutio*'--"

Unit II

Residues_ 
_Cauchy,s residue theorem_ Using a single residues theol isolared singular poinrs- Re^sidues 

^, 
p"i., 

")i".i., 
of analyticZeroes and poles- Bjhavior 

"if ";;;l;.;;;nirii poin,r.

Unit III

Evalualion of improper integrals- Improper integrars from Fourier anarvsis_' Jordan's temma_ Indented paths_ d;fi;t,."iffi;;rt, i";"1;;;-.r#.,rii;
__ cosines-Argumenrprinciple-houch.;r;h;;;.;.'""'
Unit-IV

Linear transformations- The transformation w = l mappings ay * =l ,

Linear fractional transformations- An implicit form- Mapping of the upperhalf plane- The transformario, * =;in;Ifi"*r[;;, "
Text Books:

Itl Complex Variable and Application (8s Edirion)
By James Ward Brown. RueiV.churchill

Mc Graw Hall Int. Edition.

Reference: Complex Analysis by Serge Lang Springer_ Varlag
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Paper- II

e'\w

D.E.PARTMENT OF MATHEMATICS
MAHATI4A CANDHI LTNI VERS ITY

M.Sc. Mathematics
Semester_IV

Intesral Equations and Calculus of Variations {;
Unit I

Volterra Integral Eou:rtinno. p-.:^ 
^^__differenrial .q uu,ior, 

ll,1.lil11,,Basic. concepts - Relationship between Linear
v"l o"^' rr[i..i";;,:lg v ol relra I n tegral equations - n.ror 

""nt-r.ri.i oi

#:i',",1ilH:i'":::l:*:?Fiixi?:rx1:***irlf ,[H:;
Uu,,,3l';X*i;#,:iitl+!;xT1.iH'?;IHI'"rr^i'e'".aii["l11li
eq u al i o n u,o i t. g",.,ui l,;, l"*: 

il[Id' ]' i' i'o'J'1"iill, 
*'itli 

i l[E::i
Unit II

fi"i i'lT",l:,fffi1.': ll:.".'.'; F..^dld T in regrar equa ri ons or r he second

fi ff lili:'*_jlf h:,"",.j: jiiii,i.fi f AT,i,:.inu,t,.rt".ut.ir",,i"ii
characreristic numbe-rs ^'jlti9 

r"1r' -- ;iil;J:i:t,it [,'#'':r; j["f "]rnd L,rgen functions and its propenies.

Calculus of Variations

Unit III

ff[l,,1'ffi:i]ffi?:,1:_ Strong. and weak Variations - Derivarions or

;H::TTyii#tilii"]i,,_..,,;il.j,HlH.ii,..iu'.u..,_d'J.prl.
variational norarion - fi-'lirt a"'gy Pt['l#- ' ,.te probiem of minimum

ariationar o.uflti',,ir,r&'lJ:::ififfi probrem -

Unit IV

l'.",ifi1l'*,.pu:"roii;.;,u.trples - Eulers's equarions in two dependenr

i,,",*l 
;dt ;:.:;:i,ij::ff;:,,?j::H.{[.fff:;#,Tli*,, a.p."i.,i 

""v arr arion _ Ham i I ron,s pri nci pl e - rre;c.f , ;q r;,ff1,;i#:il;lr:XHr,,:::,
Text Books:

[l] M. Krasnov, A. Ki
Integrat Equatior, (||?ii' 

G' Makarenko, Problems and Exercises in

[2] L. Elsgorts, Differentiar Equation and carculus of variations.
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MM-403

Unit-I

D.E.PARTMENT OF MATHEMATICS
MAHAT-I\4A GANDHI LTNI VERSITY

M.Sc. Mathematics
Semester-IV

Linear Alsebra

Paper- III

EIementary Canonical.forms_Introduction, 
Characteristic values,

#,1*1liffi :;ITI:':: i$;;;;;il;;::imu,taneous rrianguration
Unit-II ragonalizarion (Ch6,Sec6.l _605).

Direct sum Decomposition, rnvariant Direct sums, the primary

fffiI3fi',:i":Ji::"' ro'o's"" o'oli'ti ii"'L,,*"r and Jordan Forms:
Unit _III i Annihilators (Ch7,Sec7.1)

:fiT.?,:l;fi :,.,.:":and.theRationarform,rherordanform,compuration
Unit_ IV 

:mi Simple Operators ( Chl0,Sec 7.2_7.5)

Bilinear Forms: Biline
Bilinear Forms,G.oun,ur 

ro*r, Symmetric BilinearForms,Skew- Symmetric
Text Books: 

_. s preserving Bilinear Forms(Chlo,Sec 10. 1 :i, _, 
""_

Linear Algebra bv KerReferences: meth Hoffinan and Ray Kunze,(2e),pHl

l.Advanccd Linear al
2. r,in ea r a rgebril;-,:::,.t[e 

ven Roman(3 e)

3. Linear Algebra by Kuldeep Singh.

W
-i\
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DEPARTMENT OF' MATHEMATICS
MAHATMA GANDHI L]NIVERSITY

M.Sc. Mathematics
Semester IV

MM- 404 A
' , Paper IV(A)

Finite Difference Methods

Unit I

iilfli:T,:'#;' ;1i1,1:,' :,troduction- Difference merhod- Routrr

1.4) cmain of Dependence of Hyperbori" rqr"il"r*ii] ,"

Uint II

Difference methods for paraboric partial differentiar equations- Introduction- one space dimension_ Trvo ,pace D;;;i;;r_.it 
".i"ut 

and cylindrical. coordinare sysrem. (2.1 to 2.J. z.sj -"""'"'",,"-.,

Uint III

Difference methods for Hy. perbolic partial differential equations_Introduction- one space dil"rri;;.:;;;,|".1,J#"rr,"rs _first orderequations. (3.1 to 3.4)

Unit IV

Numerical methods for elriptic partial differentiar equations_ Introduction_Difference methods for tinear bor-rC ;;ilffib.fiir,r_ g"n".ut ,".ordorder linear equations _ Equatior"i, pi,r* 
""#iir"Ls(4.1 to 4.4)

Text Books:

l"LYi 5r1;*?iL[,]*".g..and R' K' Jain computational methods ror
Limited, Nerv Delhi 

. lons" Wiley eastern limited, New Age Intemational

n*{.W
rMss
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DEPARTMENT OF MATHEMATICS
MAHATMA GANDHI LTNIVERSITY

M.Sc. Mathematics
Semester-IV

MM-404 (B)

Unit-I

, Paper- IV@)

-eryntosranhy

Simple substitution ciphers; Divisibility and greatest common divisorsModular arithmetic ;prime rumbers ,niqoJiJ"torZation, and finite fields;Powers and primitive roots in fields; Cryp;;g.rphy before the computer age;Symmetric and asymmetric ciphers.
Unit-II

The birth of public key cryptography, The discrete rogarithm probremDiffie-Hell mankey exchang", fi" biO"*ul ,*fi" t", crr?to system, Anover view of the theory of groups, Ho* n*i is the discrete logarithmproblem? A collision algorithmfo, it 
" 
Ofp. --

UniI-III
The Chinese remainder *..o_..rn, The pohlig_He man algorithm, Rings,Quotients, polynomials, and finite fields ,rr#, 

"rrrr, 
and roots modulopq, primality testing.

Unit-IV
Elliptie curves' Elliptic curves over finite fierds, The eriptic curve discretelogarithm problem, Elliptic 

"u_" "op,og.uft fText Books:
*Mathcmatical principles and Applications by Everyday Cryptography,Keith

References:

l.Fundamental principles and Applications by Every day Cryptography, Keith

2.Cryptography: An Introduction by N.p.Smart



il1',961ifl 3iliift iiHJi.,:
M.Sc. Mathematics

MM - 405(a) semester IV

Unit I Applications of F,unctional analysis 
I .,

Concepts of metric srft", di;;*1;:t;X:-': and vector spaces (Questions should not be framed
Hiru.n rpliJ- J;'.d:*: 

ol'normed and Banach s|

:.""._.-il;;;ffi [],i"#i.,i:i:..#;i,i:::iiiffiTffl?:iilx
or operators and funr
22,3t,47,4s;;; jlffi t;-;fi ;;;#l"',ffi:ffi f T:;';,:.f":.,?:::

Unit II

Banach fixed point theorep_ application of Banach theorem to linear
ffffi:ffi,,Ti,;.#i"i .:f e-;;'-,h";;.; il' diff.,.nriur equarions_
s.4 of[t]) I theorem to Integral equations. e* s.i,-s.i]jli 

"rj
Unit Il

Approximations in Normed spaces _ Examples_convexity_ uniform Approximarions. is* o.rJ.5,Z.:
Unit IV

Legendre, Hermire and 
^Lagurre.s..polyromials- Chebyshev polynomials_approximarion in Hirhen ,pr...-.plii.ri;il;;; 

6.5 and 6.6 of Il])
Text Book:

[l ] Krayszig, Introduc
and sons_ 19g9. 

:tory functional analysis with applications, John Wilev

Reference Book:

[1] Brown and page, Introductory functional analysis.

Paper V(a)

Uniqueness - strict
of [1])

W
w*ry

,



D-EPARTMENT OF MATHEMATICS
MAHATMA GANDHI LTNIVERSITY

M.Sc. Mathemarics
Semester_IV

MM-405 B

Unit I

Paper- V@)

FIuid Mechanics

,Tl:;fl ffiHffI,.:"-ilinear coordinares _ Kinematics _ Lasransian and
path Iines *6 5o.u;!Yl'ion 

of conlinuity - Boundary s',rface - Sfeam lines,
motions _ Vortex lin"l 

,,n.. _ Velocity potential _ lrrotational and rotational

Unit II

Equation of motion _

theorem - Sfeam ,:,:^tliigt' 
and Euler's equation of motion - Bemoulli,s

co,npl"* ,i;;;il'r:untt'ons 
- lrrotational motion i, t*"-ai..*i"rr']

Milne-rhompso;.;:fili:1,:ffrces - Sinls' aouut't''u'Jinii; i,,il";; :

Unit III

Two dimension, ,*:yl:i, motion. produced by motion of Circular. Co_
trifl,firltifi:11#o*: i',u' innn;t! mlls'"riio,ig - rheorem orBrasius
fixed sphere. :ugh a liquid at rest at infinitv - Liq;il-r;."#g"p"r,";

Unit IV

Stress components in a real fluid _ Relation between rectangular componentsof srress _ corurecrion berween ,,il;;;;il;;:inr of vetociry - Navier_

ii:ff.i ;,Xt|*s 
or motion - pd; ;;;;;ii. .",liil*n" nows berween two

Text Books:

!'j I;Y;rt iTll.i,l:,1,1 i; ff 
.*l,, A rrea t i se on Hydromechanics, part_rr.

[2] F.Chorlton, Text book ofFluid Dynamics, CBS publishers, Delhi, 1985.
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DEPARTMENT OF MATHEMATICS

MAHATMA GANDHI UNIVERSITY

M.Sc. (Mathematics)

Semester III [.,

Open Elective ID Paper

BASIC MATHEMATICS

Unit-I

Simplifications by BODMAS Rule - Numbers - Averages - Percentages - Profit and
Loss - Ratio and Proportion.

Unit-II

Time and Work - Speed-Time-Distance - Simple Interest - Compound Interest -
Analytical and Critical Reasoning.

Text Book:

[i] Quantitative Aptitude by R.S.AGGARAVAL.
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