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Scheme of Examination and Syllabi
FFor the programme
M.Sc. Mathematics
(Regular Course)

(w.e.f. Session 201 7-18)



Scheme of Examination of
M.Sc. Mathematics, Semster-I

(w.e.f.Session 2016-17)

Course Title of The | Theory Internal Practical

Code Course Marks Marks Marks

MM11 Adavanced Abstract | 80 20 -- !
Aigebra-i ] | ]

MM12 Real Analysis-| 80 20 -

MM13 Topology —I 80 20 --

MM14 Differential Equations | 80 20 --
-l

MM15 Programmingin C 60 - 40

Note 1 : The Criteria for awarding internal assessment of 20 marks shall be as

under-

A} Class Test
B) Assignment & Presentation

C) Attendence

Less than 65%
Up to 70%

Up to 75%

Up to 80%
Above 80%

Note 2 : The syllabus of each course will be divided into four sections of two
questions each.The question paper of each course will consist of five sections.

10 marks

5 marks

5 marks
0 marks
2 marks
3 marks
4 marks
5 marks

Each of thr sections | to IV will contain two questions and the students shall be

asked to attempt one question from each.Section V shall be compulsory and

contain eight short answer type questions without any internal choice covering

the entire syllabus.
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Syllabus-1 % SEMESTER

MMI11: Advanced Abstract Algebra-1
Max. Marks : 80
Time : 3 hours

Unit - I (2 Questions)
Groups . Zasscnhaus lemma, Normnal and subnormal series, Composition series

Jordan-Holder theorem, Solvable series, Derived series, Solvable groups, Solvability of

S, - the symmetric group of degreen > 2.

Unit - T (2 Questions)
Nilpotent group: Central series. Nilpotent groups and their properties. Equivalent

conditions for a finite group to be nilpotent, Upper and lower central series, Sylow-p sub

groups, Sylow theorems with simple applications. Description of group of order p and

pq. where p and q are distinet primes(In general survey of groups upto order 15).

Unit - Il (2 Questions)
Freld theory, kExtension of fields. algebraic and (ranscendental extensions

Splitting fields, Separable and inseparable extensions, Algebraically closed felds, Perfect

fields

Unit - IV (2 Questions)
Finite fields, Automorphism of extensions, Fixed ficlds, Galois extensions.

Normal extensions and their properties, Fundamental theorem of Galois theory,

Insolvability of the general polynomial of degree n = 3 by radicals.

Note : The question paper will consist of five units. Fach of the st four units will
contain two questions from unit I, IT, IIT, IV respectivelv and the students shall
be asked to attempt one question from each unit. Unit five will contain eight to
ten short answer type questions without any internal chorce covering the entire
syllabus and shall be compulsory

Books Recommended :

1. LN.Herstein, Topics in Algebra. Wiley I<astern Ltd., New Dellu, 1975

2. P.B. Bhattacharya. S.K. Jain and S.R. Nagpaul, Basic Abstract Algebra (2nd
Edition), Cambridge University Press. Indian Fdition. 1997

3. P.M. Cohn, Algebra, Vols. I. [T & II1. John Wiley & Sons. 1982, 1989, 1991

4. N. Jacobson, Basic Algebra, Vol. 1 & II, W.H Freeman. 1980 (also published by
Hindustan Publishing Company).

5. S. Lang, Algebra. 3rd editioin, Addison-Wesley, 1993.

6. LS. Luther and [B.S.Passi, Algebra, Vol [-Groups, Vol. [I-Rgs, Narosa
Publishing House (Vol. I - 1996, Vol. IT -1990).

7. D.S. Malik, I N. Mordenson, and M.K. Sen, Fundamentals of Abstract Algebra,
McGraw Hill. International Editon, 1997.

8. Vivex Sahai and Vikas Bist, Algebra, Narosa Publishing House, 1999

(]



MM - 12: Real Analysis -1
Max, Marks @ &0
Time : 3 hours

Unit - I (2 Questions)
Ricmann-Stielyes  ntegral. s existence and - properties. Integration and

differentiation. The fundamental theorem ol caleulus., tegration ol vector-valued

funcuions. Recnlable curves

Unit - 1 (2 Questions)
Set functions. Intuitve gdea ol mieastiie Plomentany propaiiios ol g
Measurable sets and thenr Tundamental properties Lebesgue mcaswre of 4 set ol real
numbers.  Algebra of measurable sets. Borel setc quivalent formulation of measurable

sets 1 enms of open. Closed | mii .\'\rlﬁ.anl measurable sets

Unit - [H (2 Questions)

Measurable functions and  their equivalent formulations, Properties o
measurable functions — Approsimation of a measurable function by a sequence of simple
functions. Measurable Tunetions s nearle contimons finetion. ! vorol ™ th
fosin's theorem Comvergence ne nwasure a0 Riess theorenn Vimost

convergence

Unit - 1V ( 2 Questions)
shartcomimys of Ricmann Integral. ebesyie Tntepral of i bonnded Tanetion o

@ set ol fimte measure and s properties Lebesgue miepral as a peneralization of
Riemann integral. Bounded conyergence theorem. Lebesgue theorem regarding pomts of
Jiscontinuities of Riemann mteprable Tunctuons.  Integral ol non-negabive Tunetions
Fatou's Lenima. Monotone comvergenee theorenn. General Lebesgue Intepral. Lebespie

convergence thecorem

Note : The question paper will consist ol five units Fach ol the fust Tom units will
contatn two questions fromeanit 3o 1 TE IV cospecinvedy and the studentss <hadl
be asked 1o attempt one question from cach it Gt fve sl continn cight o
ten short answer tope questions without am mternal choree vovering the erire

svllabus and shall be compulsory.

Books Recommended



P Walter Rodme Primerples o Mathematical Analvsis Grd edition) McGran-11ill
Kogakusha. 1976, International Student Edition.

IT1 Rovden, Real Analvsis. Macnullan Pub. Co. Ine 4th lidition, New York.
1993

POk odamoand VP Guptn | ebesgue Measwe and Integration. New  Age
ternational ¢4 1 nmned Published. New Delhr, 1986 :

b Gobe Bara: Measue Theon and Tntegration, Wiley Fastern 1Ad.. 1981

YRR Goldberp, Methods of Real Analysis, Oxford & 1B1H Pub, Co. Pyvt. Ltd.

0 RG Bartle, The Elements of Real Analysis, Wilev International Edition,

to

-

MM- 13 : Tapology - 1
Max. Marks : 80
Time : 3 hours
Unit - I (2 Questions)
Statements only of (Axiom of choree. Zorn's lemina. Well orderig theorem and
i .
Contmnum hypothesis
Definition and examples of topological spaces, Neighbourhoods. Interior point
andimterior o a set . Closed set as a complement of an open set . Adherent pornt and Timit
ebaset Clossre o et Denved set Properes of Closure operator Boundary ol a
U Densesabsets Interior Extertor and boundary operators,
Base and subbase for a topology . Neighbourhood system of a pomt and its
properties. Buse for Neighbourhood system.
Relatvet Indueed) topology. Alternative methods of defining a topology in terms of

netghbourhood system and Kuratowski closure operator

Comparison ol topologies on a set. Intersection and union of topologies on a sel.

Unit - 11 (2 Questions)

Contmuons funchons ( Ipen and closed functions - Homeomorphisim
Prechonot ! praduct topology - Projecion maps. Characterization o Product topology as
smallest topolopy. Contnuty of a function lrom a space mto a product of spaces
Connectedness and its characterization. Conneeted subsets and their propertics.

el cenniectedness Connectediess and product spiices. ¢ omponents. Locally

connected spaces. Locally conneeted and product spaces

Unit - I (2 Questions)
st eomtable second countable and separable spaces. hereditary and wpologieal

property Countabilin o a- collection ol disjoint open sets m separable and sccond
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vetmtable spaces Produc SHCC as st angon, sPaces T ndelol

theorem | i
(Hausdorr) SeParaton anjons thew characterizano and bysic Properiies

Unit - |y 2 Questiony)

Compac SPaces and subseqs, Compactness iy erms of finfie interseetion roperty,

Contmuiny ypg COmMpact sets. Basie Properties of COmpaciness, Closedness of compac
whset and 4 continuogs nap liony 4 COmpact space iy, 4 Hansdory g s Consegiene,
-\'qucnlmll_\ and countably SOMPACT sets. | ogy) COTIPACtIess, Compactiess proddog
“pace Iychopoy Product thearen, andone pogyg COMIDRCHcan g Quotien Dipedoe

Continum ol function vy doman- Shace having Quotieny opologn | Hausdor Tiess or

quobent Space
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Semester-1

MM14. ¢
* Differengiy Equatigng .
Examination Hours : 3 Hours
Max. Marks : 100
(External Theory Exam, Marks:80
+ Internal Assessment Marks:20)

NOTE .

) The (vam.:
Questiong 1 C cXaminep ;o .. 3
will co’ns from cach section ' requested to set nine questions in all taking two
candi(ld’:s,M of cight parts ‘!n(: one compulsory question. The compulsory question

e is rog: and will pe . o .. Th
ecti ® Fequire ¢ whole syllabus. The
section quired ¢q . \
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Sectign -1V (Two Qucstions[

System of diffcrential cquations, the n-th order cquation. Dependence of solutions on
initial conditjons and parameters: Preliminaries, continuity and differentiability.

(Relevant portions from the book of "Theory of Ordinary Differential Equations' by
Coddington and Levinson)

Maximal anq Minimal solutions, Differential mequalitics. A (heorem  of Wintner.
Uniquencss theorems: Kamke's theorem. Nagumo's thcorem and Osgood theorem.
(Relevant portiong from the book ‘Ordinary Differential Equations' by P. Hartman)

Referncees:

I EA Coddington and N Levinson, 7heory of Ordinary Differential lquations.
Tata McGraw-Hii| . 2000.

2. S.L. Ross. Differential Fguations. John Wiley & Sons.

P. Hartman, Ordinary Differential Iquations., John Wiley & Sons NY. 197

4. G. BirkhofT and G.C. Rota. Ordinary Differential Fquations. John Wiley & Sons.
1978.

3. GF Simmons, Differential Fquations. Tata McGraw-Hill . 1993

65 LG Petrovski. Ordinary Differential Equations. Prentice-Hall. 1966.

74 D! Somasundaram. Ordinary Differential lquations. A first Courve. Narosa Pub..
2001

8. SG Deo. Vv Lakshmikantham and vV Raghavendra. 7exthook of Ordimary
Differentiql Fquations. Tata McGraw-Hill . 2006,

[98]




MM js. Programming in C (ANS] Featureg)

Max. Marks : 60
Time : 3 hours

Unit - | 0 Questi(ms)
W oof Programming, P
C Program, C langy
Operators and Expressions, Tw

Bitwige Assignment Operators,

An overvie Togramming Language, Classification, Basic

age preliminaries,

Structure of a

o's compliment notation, Bjt - Manipulation Operators,

Memory Operators

Unit - I1 ¥ Questions)

Arrays ang Pointers, Encryption

and Decryption. Pointer Arithmetic,
Pointers 4 Functjop

Arrayg

Passing
Arguments,

as Funcijon Argumens;,
© Poinerg

T pece Daaay
Accessing Array Elements through Pointers, Passing

Muludxmensmnal Aimaysy, Arrays of Pointers, Pointer

Unit - [11

2 Questions)
-Fixed vg Autom

Storage Classes

atic Duratjon, Scope. Global Vanables

The register Specifier. ANSI rules for the Syntax  and
Semangjcg of the Storage-Class Keywords, Dynamic Memory Allocation,
Structyreg and  Unjopg.

€num  declarationg. Passing Arguments to g Function,
ati 3 . ; i nters to
Declaxatxons and Cals, Automatic Argument Conversions, Prototyping. Ponters
Funcu’ons,

Unit - 1y 2 Qucstions)

The ¢ Preproccssors, Macro Substitution.

Include Facility  Conditional
COn]])”ati()n‘ LinC C()nll‘()l,
Inpyy and Output -Streamg, Buffcring. FError Handlmg.

Opening and Closing a
Data.

File, Reading and Writing

Selecting
Accesg The s¢

an I/0 Method Unbuffered 1/0 Random
andard Library fo, ro.

Will consist of five units. Fach of the first four units wij
S from unit I , I o _[u el ¥ A% I‘CS}DeCU.\"e]y and [}]C‘SlUden[S.Shﬂl.l .
one question f-om each unit, Upj five will contain eight to




ten short answer lype questions withoul any internal chotee covering the entire

syllabus and shall be compulsory.

Books Recommended :

1. Peter A, Darnell and Philip . Margolis, C - A Software Fngimeenng Approach.
Narosa Publishing House (Springer International Student Fditton) 1993

2. Samuel P. Harkison and Gly L Greele Jr. € A Reference Manual. Sceond
Edition, Prentice Hall, 1984

3. Brian W. Kernighan & Denms M. Ritchic, The C Programune Language. Second
Edition (ANSI features) , Prentice Hlall 1989

4. Balagwusamy E Programming in ANSI €, Third Edition, Tata McGraw-Hill
Publishing Co. Ltd.

5. Byron, S. Gottlried : Theory and Problems of Programming with C. Second

Edition (Schaum's Outline Scries), Tata MeGraw-Hill Publishing Co lud
B. Venugopal K. R. and Prasad S, R.. Programming with € . Tata McGraw-Thll

Publishing Co. Ltd

PRACTICALS : Based on MM 15: Programmiagin C (ANSI Features)

Max. Marks : 40

Time 4 Hours

Notes -
a) The question paper shall consist of four questions and the candidate shall
be required to attempt any two questions
b) The candidate will [irst wrile programs m C of the guestions in the answet=
book and then run the same on the coinputer, and then add the print-outs
the answer-book. This work will consist of 20 marks, 10 marks for cach
question.
¢) The practical file of cach student w il be checked and Viva-voee
examination based upon the practical file and the theory will be conducted
by external and internal examiners jointly. This part of the practical

examination shall be of 20 marks



