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
MM21 Adavanced Abstract 80 20 --
Algebra-I|
MM22 Real Analysis-1I 80 20 -=
MM23 Topology —II 80 20 --
MM24 Differential Equations | 80 20 --
-1l
MM25 Object oriented 60 -- 40
programming with
C++
Total Marks Semester —!| 500
Total Marks Semester —I 500
Total Marks 1000

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

A) Class Test : 10 marks
B) Assignment & Presentation : 5 marks
C) Attendence : 5 marks
Less than 65% : O marks
Up to 70% : 2 marks
Up to 75% : 3 marks
Up to 80% : 4 marks
Above 80% : 5marks

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.
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.



Syllabus-2 ™ SEMESTER

MM 21: Advanced Abstract Algebra-II
Max. Marks : 80
Time : 3 hours

Unit - I (2 Questions)
Cyclic modules, Simple and semi-simple modules, Schur's lemma. Free modules.

Fundamental structure theorem of finitely generated modules over principal ideal domain

and its applications to finitely generated abelian groups.

Unit - II (2 Questions)
Neotherian and Artinian modules and rings with simple properties and examples,

Nil and Nilpotent ideals in Neotherian and Artinian rings, Hilbert Basis theorem

Unit - III (2 Questions)
Hom ((R,R), Opposite rings, Wedderburn - Artin theorem, Maschk's theorem.

Equivalent statement for left Artinian rings having non-zero nilpotent ideals, Uniform

modules, Primary modules and Neother- Lasker theorem.

Unit - IV (2 Questions)
Canonical forms : Similarity of linear transformations, Invariant subspaces,

Reduction to triangular form, Nilpotent transformations, Index of nilpotency, Invariants
of nilpotent transformations, The primary decomposition theorem. Rational canonical

forms, Jordan blocks and Jordan forms.

Note : The question paper  will consist of five units. lach of the first four units will
contain two questions from unit I, 1L, HI, IV respectively and the students shall
be asked o attempt one question from each unit. Umit five contain cight to ten
short answer type questions without any internal choice covering the entire
syllabus and shall be compulsory.

Books Recommended :

I. LN.Herstein, Topics in Algebra, Wiley Eastern Ltd., New Delhi. 1975.

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

3. M. Artin, Algebra, Prentice-Hall of India, 1991

4. P.M. Cohn, Algebra, Vols. I, Il & 111, John Wiley & Sons, 1982, 1989, 1991

5. LS. Luther and [B.SPassi, Algebra, Vol. I-Groups. Vol [l-Rings. Narosa
Publishing House (Vol. T - 1996, Vol. IT -1990).

6. D.S. Malik, IN. Mordenson, and M.K. Sen, Fundamentals of Abstract Algebra,
McGraw Hill. International Edition, 1997.

7. K.B. Datta. Matrix and Linear Algebra, Prentice Hall of India Pvt.. New Dichi.
2000.

8. Vivek Sahai and Vikas Bist, Algebra, Narosa Pubhishing House, 1999



9. T.Y Lam, Lectures on Modules and Rings, GTM Vol. 189, Springer-Verlag. 1999

MM 22: Real Analysis -11
Max. Marks : 80
Time : 3 hours

Unit - I (2 Questions)

Rearrangements of terms of a series, Riemann's theorem. Sequence and series of
functions, Poinl;vise and uniform convergence, Cauchy criterion for umform
convergence. Weirstrass's M test, Abel's and Dirchlet's tests for uniform convergence,
Uniform convergence and continuity, Uniform convergence and  differentiation,

Weierstrass approximation theorem

Unit - IT (2 Questions)
Power series, its uniform convergence and umqueness thcorem. Abel's theorem.

Tauber's theorem.

Functions of several variables, Linear Transformations, FEuclidean space R , Open
n . = - 11} .
balls and open sets in R , Derivatives in an open subset of R , Chan Rule, Partial

derivatives, Continuouslv Differentiable Mapping, Young's and Schwarz’s theorems.

Unit - [11 (2 Questions)
Taylor's theorem. Higher order differentials, Tixplicit and mmplicit functions.  Implicit

function theorem, Inverse function theorem. Change of variables, Exueme values of
explicit functions,  Stationary values of mmplicit functions.  Lagrange’s muluphers

method. Jacobian and its propertics. Dilferential forms. Stoke's Theorem

Unit - IV (2 Questions)
Vitali's covering lemma, Differentiation of monotonic functions, Function of bounded

variation and ils representation as difference of monotonic functions, Differentiation of
indefinite integral, Fundamental theorem of calculus, Absolutely continuous functions

and their properties.

p . . - , . s ,
L. spaces, Convex functions, Jensen's inequalilies, Measure space, Generalized Fatou's
lemma. Measure and outer measure, Fxtension of a measure, Carathcodory cxtension

theorem.

Note : The question paper will consist of five umts Fach of the first four units will
contain two questions rom unit F, 11, HT, IV respectively and the students shall
be asked to attempt one question from cach wmt. Unit five will contain eight to



ten short answer type questions without any internal choice covering the entire
syllabus and shall be compulsory.

Books Recommended

1. S.C Malik and Savita Arora. Mathematical Analvsis, New Age International
Limited. New Delln

2. T. M. Apostol, Mathematical Analysis, Narosa Publishing House. New Delh
3. H.L. Royden, Real Analysis, Macmillan Pub. Co.. Inc. 4th Edition. New York,
1993
4. (. De Barra, Measure Theory and Integration, Wiley Eastern Limited, 1981
5. R.R. Goldberg, Methods of Real Analysis, Oxford & IBH Pub. Co. Pvt. Lid
6. R.G. Bartle, The Elements of Real Analysis, Wiley International Edition.
MM 23: Topology -I1

Max. Marks : 80
Time : 3 hours

Unit - I (2 Questions)
Regular, Normal, T ; and T , separation axioms. their characterization and basic properties.

Urysohn's lemma and Tietze extension theorem. Regularity and normality ol a compact

Hausdorff space. Complete regularity, Complete normality, T and T 5 spaces,

characterization and basic properties.

Unit - IT (2 Questions)
Nets : Nets in topological spaces, Convergence of nels, Hausdorffness and nets, Subnet

and cluster points, Compactness and nets,

Filters : Definition and examples, Collection of all filters on a set as a poset, Finer filter,
Methods of generating filters and finer filters. ultra filter and its characterizatons. Ultra filter
principle, Image of filter under a function, Limut pomt and hant ol a filter. Conunuity 1n
terms of convergence of filters, Hausdor{fness and filters, Convergence of filter in a product
space, Compactness and filter convergence, Canonical way of converting nets to filters and
vice versa, Stone-Cech compactification.

Unit - III (2 Questions)

Covering of a space, Local finiteness, Paracompact spaces, Michacll theorem on
characterization of paracompactness in regular spaces, Paracompaciness as normal space, A

H. Stone theorem, Nagata- Smurnov Metrization theorem.

therr



Unit - IV (2 Questions)
Embedding and metrization Embedding lemma and Tvchonoft embedding theorem.

Metrizable spaces. Urysohn's metrization theorem
Homotopy and Equivalence of paths, Fundamental groups, Sunply connected spaces.

Covering spaces. Fundamental group of circle and fundamental theorem of algebra.

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

Books Recommended :

I. George F. Simmons, Introduction to Topology and Modern Analysis, McGraw-11ill
Book Company, 1963.

2. K.D. Joshi, Introduction to General Topology, Wiley Eastern 1.4d.

3. I L. Kelly, General Topology. Springer Verlag, New York, 1991,

4. ). R. Munkres, Toplogy, Pearson Education Asia, 2002.

5. W.I Pervin, Foundations of General Topology, Academic Press Inc. New York.
1964.



Semester-H

MM24: DIFFERENTIAL EQUATIONS-II
Examination Hours : 3 Hours
Max. Marks : 100
(External Theory Exam. Marks:80
+ Internal Assessment Marks:20)

NOTE : The examiner is requested to set nine questions in all, taking two
questions from each scction and one compulsory question. The compulsory question
will consist of eight parts and will be distributed over the whole syllabus. The
candidate is required to attempt five questions selecting at least one from each
section and the compulsory question.

Section -1 (Two Questions)

Lincar sccond order equations: Preliminaries. scll adjoint cquation ol sccond ordcr. Basic
facts. superposition principle. Riccall's equation. Priffer transformation. zcro of a
solution. Oscillatory and non-oscillatory equations. Abel's formula. Common zcros of
solutions and their hncar dependence.

(Relevant portions from the book 'Dilfercntial Equations' by S L. Ross and the book
‘Textbook of Ordinany Differential Equations' by Deo ct al))

Section -11 (Two Questions)

Sturm theory: Sturm scparation theorem. Sturm fundamental comparison thcorem and its
corollaries. Elementary linear oscillations.

Autonomous systems: the phase plane, paths and critical points. Types of critical points:
Node. Center. Saddle point. Spiral point. Stability of critical points. Critical points and
paths of linear systems: basic thcorems and their applications

(Relevant portions from the book 'Dilferential Equations’ by S.L. Ross and the book
"Textbook of Ordinary Differential Equations’ by Deo ct al.)

Section-111 (Two Questions)

Critical points and paths of non-lincar systems. basic thcorems and their apphcations
Liapunov function. Liapunov's dircct method (or stability of critical points of non-lincar
sysiems,

Limit cveles and periodic solutions: Limit cycle. existence and non-cxistence of lmit
cycles, Benedixson's non-cexistence criterion. Half-path or Semiorbit. Limit set. Poincare-
Benedixson theorem. Index of a critical point.

(Relevant portions from the book 'Differential Equations' by S.L. Ross and the book
"Theorv of Ordinary Differential Equations’ by Coddington and Levinson)



Scction-IV (Two Questions)

Second order boundary value problems(BVP): Lincar problems: pcriodic  boundan
conditions. regular linear BVP, singular lincar BVP: non-linear BVP. Sturm-Liouville
BVP:  dcfinitions, ecigen value and cigen  function.  Orthogonality of functions.
orthogonality of eigen functions corresponding to distinct cigen values Green's function,
Applications of boundary value problems. Usc of [plicit function thcorem and Fixed
point theorems for periodic solutions of lincar and non-lincar equations

(Relevant portions from the book "Texthook of Ordnary Diflerential Equations’ by Dco

ctal.)

Referneces:

I. E.A Coddington and N. Levinson. Theory of Ordinarv: Differennal | quations.
Tata McGraw-Hill , 2000.
S.L. Ross. Differential Equations. John Wiley & Sons,

3. S.G. Deo. V. Lakshmikantham and V. Raghavendra, Textbook of Ordinary
Differential Fquations. Tata McGraw-Hill . 2006

4. P. Hartman. Ordinary Differential Equations. John Wiley & Sons NY._ 1971

5. G. Birkhoff and G.C. Rota. Ordinary Differential Equations. John Wilev & Sons.
1978.

6. G.F. Simmons. Differential Equations. Tata McGraw-Hill 1993

7. LG. Petrovski. Ordinary Differential lquations. Prentice-Hall. 1966

8  D. Somasundaram. Ordinary Differential Lquations. A first Course. Narosa Pub..
2001



16

MM25: Object Oriented Programming with C++

Max. Marks : 60
Time :3 hours

Unit - I (2 Questions)
Basic coneepts of Object-Ortented  Programming  (OOP) Advantages and
applications of OOP. Object-oriented languages.  Introduction to C++  Structure of a
C++ program. Creating the source tiles. Compiling and linking.
C++ programming basics: Input/Output, Data types, Operators, Expressions.

Control structures, Library functions.

Unit - II (2 Questions)
Functions in C++ : Passing arguments to and returning values lrom functions,
Inline functions. Default arguments, Function overloading.
Classes and objects - Specifving and using class and object. Arravs within a class. Arravs

of'objects, Object as a function arguments, Friendly functions, Pointers 1o members

Unit - L1l (2 Questions)
Constructors and destructors. Operator overloading and (vpe conversions
Inheritance : Derived class and their constructs, Overriding member functions, Class
hierarchies, Public and private inheritance levels.
Polymorphism, Pointers to objects, this pointer. Pointers to derived classes. virtual

functions.

Unit - IV (2 Questions)
Streams, stream  classes. Unlormatted /0O operations, Formatted console 1/0
operations, Managing output with manipulators,
Classes for file stream operations, Opening and Closimg a file. [1le pointers and
their manipulations, Random access. Error handhing during file operations. Command-

line arguments. Exceptional handling

Note : The question paper will consist of five units. Each of the first four unils will
contain two questions from umt I, IT, LI, IV respectuively and the students shall
be asked to attempt one question from cach umit. Unit five will contam eight to
ten short answer (ype questions without any mtemal choice covering the entire
svllabus and shall be compulsory.

Books Recommended :



I. LS. Robert Lafore. Object Orented Programming using C++, Waite's Group
Galgotia Pub.

2. E. Balagrusamy, Object Oriented Programming with C++ 2nd Editon, Tata Mc
Graw Tl Pub. Co

3. Byron, S. Gottfried. Object Oriented Programming using C++, Schaum's Outline
Series, Tata Mce Graw Hill Pub. Co

4 LN Barakaki. Object Oriented Programming using C++, Prentice Hall of India.

1996

Deitel and Deitel. C-H+ Flow Lo progranm. Prentice Hall of Tndia

w

PRACTICALS: Based on MM 25: Object Oriented Programming with C++
Max. Marks : 40

Time 4 Hours

Notes

a) The question paper shall consist ol four questions and the candidate shall
be required to attempt any two questions,

b) The candidate will first write programs in C++ of the questions - the
answer-book and then run the same on the computer. and then add the
print-outs in the answer-book. This work will consist of 20 marks, 10
marks for each question

¢) The practical file of ecach student will be checked and viva-voce
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



