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M.Sc. DEGREE IN MATHEMATICS.

3

{New Scheme :

1999 Admissions onwards)

DETAILED SYLLABI 9

FIRST YEAR .

PAPER1: ALGEBRA

TEXT : FRALEIGH, J.B. : A FIRST COURSE IN ABSTRACT ALGEBRA.

No.of hours of Lectures/week : 5

UNIT 1
Groups, Rings.

$88[ Chapter 2, Section 4; Chapter 3, Sections 5,6,7;, Chapter 4, Sections 1,2,3] —

UNIT I
Rings and Fields

{ Fifth edn.) Narosa (1999.)

$338[ Chapter 6,Sections 1,2; Chapter 7, Sections 1,2,3; Chapter 8,Sections 1,34 ]

UNIT I
Fields

$8$[Chapter 8 Section 5; Chapter 9,Sections 1,2,3.4,6,7.8,9 ]

REFERENCES

1. LN. Herstein

2. N.H. McCoy and R.Thomas
3. J. Rotman

4. Hall Marshall

5. Clark, Allan

=2}

. L.W. Shapiro

7. C. Musili

8. N. Jacobson

9. P.B. Bhattacharya and

S.K. Jain
10. T.W. Hungerford

: Topics in Algebra

Wiley Eastern (Reprint)

: Algebra.

Allvn & Bacon Inc. (1977).
: The theory of groups
Allyn & Bacon Inc. (1973)
: The theory of groups.
_ Chelsea Pub. Co. NY. (1976)
: Elements of Abstract Algebra
Dover Publications (1984) .
: Introduction to Abstract Algebra )

McGraw Hill Book Co. NY (1975) By N

. Introduction to Rings and Modules
Narosa Publishing House, New Delhi (1992)

. Basic Algebra, Vol. L
Hindustan Publishing Corporation (India),
Delhi 110 007 Reprint (1991)
First course in rings, fields and vector spaces
Wiley Eastern Ltd. New Delhi (1976}
Algebra

Springer Verlag GTM 73 (1987) 4% Printing. =~ —



PAPER Ii: LINEAR ALGEBRA

TEXTS : 1. HOFFMAN, K., and KUNZE, R, LINFAR ALGEBRA,
(2" Edn.}, Printice-Hall of India, 1991.
2. MUSILIL, ¢, INTRODUCTION TO RINGS AND MODULES.
NO. (2™ Revized Edn.) , Narosa , 1994.
3. FRALEIGH, J.B., A FIRST COURSE IN ABSTRACT ALGEBRA

R (5 Edn) Addison Wesley, England, 1999,
con No. of hours of Lectures/waek : 5
Fre
5°1¢ UNIT I
'.\‘-'E' Rings and Modules
Zo $88 [ Chapter S, Sections 1,2,3,4,5,6,7 from text 3.]
ed $88 [Chapter 5, Sections 1 - 11, from text 2]
F1 e
s e NI
Vector Spaces and Linear T ransformations
$88[Sections 2.1 - 2.4, 3.1 — 3.7 from text 1]
L UNIT I
Elementary (,anomcal Forms, Rational Forms and Jordan Forms
$88[Sections 6.1 - 6.8, 7.1 — 7.4 from text 1]
REFERENCES
1. P.R. Halmos . Finite Dimensional Vector spaces
Narosa Pub House, New Delhi (1980)
2. 8. Lang : Linear Algebra
Addison Wesley Pub.Co.Reading, Mass (1972)
J 3. LN. Herstein . : Topics in Algebra
o = ~ Wiley Eastern Ltd Reprint (1991)
4. N.H. McCoy and R. Thomas : Algebra

Allyn Bacon Inc NY (1977)

5. S. Maclane and G. Bikhrkhoff ~ : Algebra
. ‘ Macmillan Pub Co NY (1967)

6. R.R. Stoll and E.T. Wong : Linear Algebra

' Academic Press International Edn (1968)
G.D. Mostow and J.H. Sampson : Linear Algebra
: McGraw-Hill Book Co NY (1969
8. T.W. Hungerford 8 . Algébra
Springer Verlag GTM No 73 (1974)
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UE\TIVERSIT,AY o R G o b S o G R
( ABSTRACT )
Implementation of Scheme and Syllakus of M.Sc Maths -

Modification -~ in the revised syllabus with effect from 2000
admission - Onwards - Orcers Issued.

GENERAL AND ACADEMIC BRANCH..I !'J! SECTION :
NO:GAI/JI/7631/99 Yated : Calicut University-PO., 9-10-2000

_________________________________ -~
.Read :-1) U.O0.NO: GAI/JI/6975/96 dated : 12--8--1999

2) U.0. of even NO: Dated : 2~-8--2000

3) Minutes of meeting of Board of Studies in

. Mathematics (P.G) held on 14--8--2000
St FEP S R
. The Scheme and Syllabus of M.Sc Maths (Previous and T

Final) were revised and implemented with effect from 1999 Loy b

admission onwards Vide U.0O.'s cited first and 2nd.

\/

Fo ™

2) - The Board of Studies in Maths (PG) at fits meeting
held on 14--8--2000, Vide item NO: 2, .decidecd to re-
piace the prescribed text book for PaperQ I Algebra
(Fraleigh 3rd Ecusetion) by Fraleigh (' 5th Eddemtion),
conseeuently there is a reorganisation of the topics in the
Syllabus. 1In view of this Paper-II &e;* legebra is also
modified. Also that the text book for Paper~III Real
Analyéis is replacec by Real Aﬁalysis Wy H.L. RoyGen (Third

Eduemtion) following a slight reorganisation of the Paper-III.

2) The Board of 8udies also resolved to finalise the
details for the conduct of Computer Oriented Numerieal

aAnalysis (Theory and Practical).

3) In view of urgency, the Vice—Chancellor exercising
the powers of Academic Council Vide Calicut University

Act, 1975, Chapter--III 10 (13) approved the minutes

coftt in s
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Of meeting of BRoard Qf . Sé&udies, Subjeét to ratification

by Faculty of Science and Academic Cduncil,,implementing

the modificétionsuvwith effect from 2000 admission onwards,

Orders are issued accordingly.

sd/-
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3 :
M.Sc. DEGREE IN MATHEMATICS
(New Scheme : 1999 Admissions onwards)
DETAILED SYLLABI

L

FIRST YEAR .
PAPER I1: ALGEBRA

TEXT : FRALEIGH, J.B. : A FIRST COURSE IN ABSTRACT ALGEBRA.

( Fifih edn.) Narosa (1999.)

No.of howrs of Lectures/week : 5

UNIT I
Groups, Rings.
$$$[ Chapter 2, Section 4; Chapter 3, Sections 5,6,7; Chapter 4, Sections 1,2,3 ]
UNIT T
Rings and Fields
§38[Chapter 6,Sections 1,2; Chapter 7, Sections 1,2,3; Chapter 8,Sections 1,34 ]
UNIT 11
Fields
$$8[Chapter 8 Section 5; Chapter 9,Sections 1,2,3,4.6,7.8,9 ]
REFERENCES
1. IN. Herstein : Topics in Algebra
" Wiley Eastern (Reprint)
2. N.H. McCoy and R.Thomas : Algebra.
Allyn & Bacon Inc. (1977).
3. J. Rotman . The theory of groups
Allyn & Bacon Inc. (1973)
4. Hall Marshall : The theory of groups.
Chelsea Pub. Co. NY. (1976)
5. Clark, Allan . Elements of Abstract Algebra
Dover Publications (1984)
6. L.W. Shapiro : Introduction to Abstract Algebra
McGraw Hill Book Co. NY (1975)
7. C. Musili : Introduction to Rings and Modules
Narosa Publishing House, New Delhi (1992)
8. N. Jacobson : Basic Algebra, Vol. L
Hindustan Pubiishing Corporation (India),
Delhs 110 007 Reprint (1991)
9. P.B. Bhattacharya and :  First course in rings, fields and vector spaces
S.K. Jain , Wiley Eastern Ltd.,New Delhi (1976)
10. T.W. Hungerford : Algebra

Springer Verlag GTM 73 (1987) 4™ Printing,




PAPERIT: LINEAR ALGEBRA

TEXTS : 1. HOFFMAN, K., and KUNZE, R., LINEAR ALGEBRA,
(2™ Edn.) , Printice-Hall of India, 1991.
2. MUSILIL, C, INTRODUCTION TO RINGS AND MODULES.
(2*¢ Revised Edn.) , Narosa, 1994.
3. FRALEIGH, JB., A FIRST COURSE IN ABSTRACT ALGEBRA
(5® Edn.) Addison Wesley, England, 1999.
No. of hours of Lectures/week : 5

UNIT 1

Rings and Modules

$8$ [ Chapter S, Sections 1,2,3,4,5,6,7 from text 3.]
$88 [Chapter 5, Sections 1 - 11, from text 2]

UNIT I
Vector Spaces and Linear Transformations
$$$[Sections 2.1 - 2.4, 3.1 -3.7 from text 1]

UNIT OI
Elementary Canonical Forms, Rational Forms and Jordan Forms
$88[Sections 6.1 — 6.8, 7.1 — 7.4 from text 1]

REFERENCES
1. P.R. Halmos : Finite Dimensional Vector spaces

Narosa Pub House, New Delhi (1980)
2. S.Lang : Linear Algebra

Addison Wesley Pub.Co.Reading, Mass (1972)
3. LN. Herstein : Topics in Algebra

" Wiley Eastern Ltd Reprint (1991)
4. N.H. McCoy and R. Thomas : Algebra
Allyn Bacon Inc NY (1977)
5. S. Maclane and G. Bikhrkhoff  : Algebra
: Macmillan Pub Co NY (1967)

6. R.R. Stoll and E.T.Wong . ¢ Linear Algebra

Academic Press International Edn (1968)
7. G.D. Mostow and J.H. Sampson : Linear Algebra
' McGraw-Hill Book Co NY (1969
8. T.W. Hungerford : Algebra
*  Springer Verlag GTM No 73 (1974)




PAPER III : REAL ANALYSIS

TEXTS: 1. RUDIN, W.,, PRINCIPLES OF MATHEMATICAL ANALYSIS
(3" Edn.) Mc. Graw-Hill, 1986,
2. ROYDEN, HL., REAL ANALYSIS
{ 3" Edn.) Printice-Hall of India,New Delhi,1995.

No. of hours of Lecthmwer/week : §

UNIT 1

Real and Complex Numbers Systems, Basic Topology, Continuity, Differentiation
$38[Chapter 1,(includiug appeadix), Chapier 2, Sections 2.15 -2.30; Chapter 4,Chapter 5
from text 1]

UNIT I¥

The Riemann Stieltjes Integral ,Sequences i Series of Functions,
$83{ Chapter 6,.Chapter 7,from text 1]

Lebesgue Méasure

$$$[Chapter 3, fiom text 2]

UNIT InI
The Lebesgue Integral, Differentiation and Integration, General Measure and Intagration

Theory :
$88[Chapters 4,5 and 11 (omit section 7 on L ¥ spaces ), from text 2]

REFERENCES
1. a) R.G. Bartle : Element of Real Aunalysis
Wiley International Edn
(Second Edn) (1976)
b) R.G. Bartle and : Introduction to Real Analysis
. D.R. Sherbert John Wiley Bros (198?)
2. LM. Graves : The theory of finctions of a real variable
Tata MeGraw-Hill Book Co (1978)
3. M.H. Protter & C.B. Moray . A first course ia Real Analysis
Springer Verlag UTM (1977)
4. 8.C. Saxena and SM Shah ¢ Infroduction to Real Varinble Theory
Intext Educational Publishers
San Francisco (1972)
5. LE.Rana . An Introduction to Measure and Integration,
Narosa Publishing House, Delhi, 1997,
6. Hewitt and Stromberg K : Real and Abstract Analysis

Springer Verlag GTM 25 (1975) Reprint

k\




3

M.S5c. DEGREE IN M THEMATICS
(New Scheme 3 1999 Admissions onwards)

DETAILED SYLLABI

FIRST VEAR

PAPER I: ALGEBRRA

TEXT: PRALEIGN, J.B: ‘A FIRST COURSE Iil ABSTRACT ALGERRA.
‘ (Third edn) Narosa (1992)

No. of hours of Lectures/week: S

UNIT I ,
Groups, Rings and fields.
$$$ (Sections 8-9, 14-19 &
$$8S$(Sections 25-2A,28-29 from the text)

UNIT IT
= Rings and Fields -
g $9% (Sections 30-35,38-39, from the texy)

UNET IIEL

Fields

$$S(sectione 40-43, 45-49, from the text)

REFERENCTS

1. TI.N. Herstein ¢ Toplecg in Algebra _
Wwiley EBastern (Reprint)

2. N.H. McCqy gnd R. Thomas. : Algebra.

Allyn & -Bacon Inc. (1977)

The theory of groups
Allyn & Bacon Inc (1973)
The theory of Aroups
Chelsea Pub. Co.NY (1976)

oo

3. J. Rotmani;

4. Hall, Mar%hall

5. Clark, Allan : Elements of Abstract Algebra
; Dover Publications (1984)
6. L.W.! Shapiro : : Introduction to Abstract Algebra

i McGraw Hill Book Co.NV (1975)

Introduction to Rings and Modules
Narosa Publishing House, New
Delhi (1992) :

Basic Algebra, Vol I,

Hindustan Publishing Corporation
(India) ,

Delhi 110 007 Reprint (71991)

oo

7. C. Musili

8. N.sE;cobson

9, P.wB.Bhattacharya and s Fifst course in rings, fields and
5.K. Jain vector spaces Wiley Eastern Ltd,
New Delhi (1976)

10. T.W. Hungerford : Algebra.

. _ Springer Verlag GTM 73 (1987) 4th
: Printing.
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TEXTS: I HO®FMAN, K., and KUNZEZ R., LINTAR .. LGERRA,
. (ond Edn) ., Printice-Hall of India, 1991.
2.MUSILI, C, INTRODUCTION TO RINGS 1ND MODULES
{ond Revised End). Narosa, 1294,

No. of hours of Lectures/week:5

UNIT I _ ‘

Vector: Spaces and Linear Transformations

$$$ (Sections 2.1 -2.4, 3.1 - 3.7 from text I)

UNIT IT
Elementary Canonical Forms, Rational Forms and Jordan Forms
$8$ (Sectiong 6.1. - 6.8, 7.1-7.4 from text I)

UNIT III
Modules )
$$$ (Sections 5.1 - 5 11 from Text 2)

Finite Dimensional Vector spaces
Narosa P;b House, New Dclhl(lggo)

e P.R. Halmos

2. S.Lang ¢ Linear Algebra
Addison Wesley Pub. Co.Readlng,
Mass (1972)
3. I.N. Hercteiln : Topleg in' Algebra
' Wiley Eastern Ltd Reprint (19913

4. N.H. McCcv and R. Thomas. : Algebra
- Allyn Bacon Inc NY (1997)

5. S. Maclar::t and G. Bikhrkhoff : Alqebra
z Macmillan Pub CoNY (a967)

6. R.R. Stoll and E.T. Wong ¢ Linear Alqebra
i Academic Press International
Edn (1968)

7. G.D. Mongto'v and J.H. Sampson : Linear'Algebra
‘ McGraw-Hill Book ConY (1969)

8. T.W. Hungéfford "2 Algebra
' : ' Springer .Verlag GTM No 73 (1974)

'
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PAPER III: REAL ANALYSIS

TEXTS: I RUDIN, W. PRINCIPLES OF MATHTMATICAL AMALYSIS
(3r4 Bdn) Mc. Graw-Hill, 1986.
2. RANA, I.K. AN INTRODUCTION TO MEASTRE AND
’ " INTSGRATION i

Narosa Publishing House, 1997.
No. of hours of Lectures/week: 5
UNIT I

Elements of set theory, Continuity, Differentiation, Sequences and
Seriey of Functions. :
$$$ (SecHyions 2.15 -2.30, 4.1 - 4.34, 5.16-5.19, 7.1. 7.33 from
text I)

UNIT IT

The Riemann Stieltjes Integral

$$$ (Sections 6.1 - 6.27 from text I)

Extension of the Length Function, The Lebesque Measure on R and
its Properties _ R
$$$ (Chapters 3 and 4, all sections from text 2)

UNIT IXI

Integration, Fundamental Theorem of the Integral Calculus for
the Lebeague Integrals

$3$ (Chap¥er 5 & g, all sections from text 2)

REFERENCES

Element of Real Analvsis
Wiley International Edn

: (Second Edn) (1976)
p R.G. Bartle and : én%roguct§on %o Real Analysis

D.R. Sherbert John Wiley Bros (1982)
2. L.M. Graves The theory of functions of
a-sreal gariable
T ta McGraw-Hill Book Co(1978)
A”first course in Real Analvsis
Springer Verlag UTM (1977)

Introduction to Real Variable

Theory
Intext Educational Publishers

san .Francisco (1972)

1. a) R.G. Bartle

i
3. M.H. Protter & C. B. Moray

4. S.C{ Saxega and SM Shéh

..

5. H.L. Royden : Real Analysis Macmillan Pub
Co and Soltter Macmillan
Publishing (1983)
Third Edn. International Edn.

6. Hewitt and Stromberg K. : Real and Abstract analysis
Springer Verlag GTM 25
(1975) Reprint.




PAPER IV: TOPOLOGY

TEXT: MUNKpgé, J.R, TOPOLOGY — A FIRST COURSE
i Prentice Hall, 1987.

No. of hours of Lectures/Week : 5
UNIT o :

TOpolegicai Spaces and Continuous Functions
$$$ (sections 1.7,1.9 & 1.10, 2.1-2.11 from the text)

UNIT IT.

Conneetedness and'Compacthess,‘Coqntability and Separation Agioms
$$$ (Sections 3.1 - 3.8, 4.1-4.4 from the text)

UNIT IIT

The Tychnoff Theorem, Complete Metric Spaces and Function Spaces
$$$ (sections 5.1 - 5.3, 7.1, 7.3 - 7.5 from the text)

4 , ppp
REFERENCES B

oo

Topology

Prentice Hall of T dla (1975)
General Topology

Addison Wesly Pyb co. Reading
Mass (1976)

1. Dugnudji. J.

2. Willard s.

3. Simmons G.F. " : Intorudction to Topoquy and
' Modern Analysis
McGraw—Hill Internatlonal Student

End (1963)

A Elementary TopolOgy
‘ Addison Wesley Pub Co Readlng
7 Mass (1971)

Intoeduction to General

Topology
Wiley Eastern Ltd (1983)

5. K.D. Joshi

6. M.G.: Murdeshwar , : General Topology (Second Edition)
G - Wliley Eastern Ltd (1990)

k. A




= PAPER V: DIFFERENTIIL BOUATIONS

- LA 7
//// ~

TEXTS: 1. SIMMONS, G.F. DITFERIENTIAL EQUATIONS
Tata Mc Graw-Hill, 1974
2. AMARNLTHpe T. AN BELEMENTARY COURSE IN PARTIAL
DIFTERTNTIAL VQU\TIOVS
Narosa, 1997,

‘&jo; - of hours of Lectures/week: 5 .

UNIT i
Power Series Solutlons, Spe01al Functions of Mathematical Physics,

Systems of First Order Equations
$$$ (Sections 25-39 from text I)

UNIT IT

Non- Linear Equations, The Ex13tence and Uniquenegs oOf SOlutlons
$$$ ( Secgions 4n_46, s55.57 from text I) i
FPirst Order P D E

$$$ (sections 1.1=1.5 from text 2)

IINIT III T e = : : .
Pirst Order P.®D, Second Order P D B i
$3$(Sections 1.6 - l.ffd, 2.1 - 2.9 from text 2) =g

REFERENCES : e ; v i

1, G. Birkhoff & G.C. Rota e Ordinary Differential Equatiéns
TEES o Edn. Wiley & Sone 3rd Edn (1978)

2, E.A. Coddington ~ * 1 An Introduction to Ordinary *
Differential Equtions
Pripntice Hall of India, New Pelhi
; , ' 1943. :
3. - P, Hartman = : O,dinary Differential Equatlons
Jgohn Wiley & Sons (1964)
4, L.S. Pontriyagin ; ‘ :A course in ordinary Differential
" Equations. ' A
Hindustan Pub.Corporation, Delhi
. - 19A7)
S, John F NG : ; :Partial Differential Equatlons-
: Narosa Pub House New Delhi (1986)

&, _Phooian Prasgd e Partial Differential Equations
Renuka Ravindran Wiley Bastern Ltd New Delhi (1985)
7. Courant R and Hilbert D - ¢ Methods of Mathematical Physics, Vol I
, . Wiley Bastern Reprint (1975)

8. W.E. Boyce & R.C. Deprima : Elementary Differential Equations

5 ' h = ' ; and boundary wvalue problems.
John Wiley & Sons NY 2nd Edn 61969)
Elements of ordinary differential
. Equations and svwecial fungtions’
Wiley ®astern Ltd New Delhi (1990))

9. A. Chakrabparti

10, Ian Sneddon : Elements of Partial Differential
) Egquations
Mc Graw-Hill International Edn.
(1957)
K.A

.o

s




SECOND YEAR

PAPER VI: COMPLEX ANALVSIS -~

TEXTS: I AHLOFRS L.V, COMPLTEX - ANALVSIS
‘3rd Edn Mc. Graw Hill International’ Student Edn (1979)

2—~CHOUDHARY, B.THE EULEMENTS OW COMPLEX ANALV3IS
2nd Edn Wiley Bastern Limited, (1992)

Number of hours of Lectures/Week: 4 ' SR . S s

UNTT T .
Conformal mappings and complex integration.
$$$ (Chapter 3, Section 4, all subsections & whole of Chapter 4,

- - -

from text I) : 5
UNIT II ‘

Series and product developments, and the Riemann mapping thereom. ..
$8$ (Chapter 5, all subsections from sections 1,2,3, and 4 & '
Chapter 6, all subsections from section.1l, from text I)
UNIT ITII 3 o

" RBlliptic Functlons, 8imply Periodic Functi ons: Douhly Periodic
Functions. .

The Weilerstrags Theory, ZAnalytic Continuation

- $3$ (Chapter 7, all subsections from sections 1,2,3 from Text 1)
$$$ (Chapter 13,’section.13.1 to 13,4 from text 2)

REFERENCES 4 .
1. Cartan, H. - : Elementary Theory of analytic functions
' ‘'of one or several variables, ‘
Addison-Wesley Pub.Co (1973)
24 Conway,_J B. : Functions of one Complex variable,
Narosa Pyb, co. New Delhi (1973)

3. Moore, T.O0. & .
Hadlock, ©.H. . : Complex Analysis,
- - Series inh Pure Mathematics s=Vol. 9.
World Scientific (1991).

4, Pennisi, L. : Elements of Complex Variables,

- Holf, Rinehart & Winston, 2nd Edn (1976). o
Real and Complex Analysis, 3rd Edn. e
‘ : Mc Graw-Hdill Ihternati“nal Editions. (1987)
&. Siverman,: H. : Complex Variables
¢ Houéton Mifflin Co. Bodston (1975)

.

S« Rudin, W.

7. Remmert, R; :  Theory of Complax Functions
7 " UTM, Sprihger-Verlag, NY (1991)



# v ' ‘”‘1 S
X . \
PAPER VIT e = .t WUNCTIONAL NLGLV3IS

LIMAYE, B.V. FJNCTIONAL ANALVSIS .
(2nd Bdn) New Age international Ltd, Publishers
New Delhi, Bangalore (1996)

¢+ awurs of Lectures/week: 4

ue Mcasure and Integration: Fundamentals of normed Linear
21 nded Linear maps on Banach Spaces,

Spectpewn of 3 bounded operator, Spaces of bounded lingag functionals,
Compact Hover1tors on normed spaces.

$5% (Chante1r VI, Sections 21, 22,23,24, Chapter VII, S3ections

885 25,02 z- .28 (all sections except Fourier Plancheral Transform

in sec 7o, ‘rom the text.)

REFERENLT

0

|

| Lo GeOrge Dachman & Functional Analvsis
J _ Lawrence Narici Academic Press, Ny (1970
! 2. Relndgorov and Fomin S.V. Elements of the theory of functions
‘ : ' and functional analysis
- English translation, Graylock
Yﬁ : Press Rochaster NV (1972

e

anfeg-1 and J.S5chwartz Linear Operators Part I, General
Theory John Wiley & Sons (1958)

(O]
2
<

& 4. E. Koevsiig ' :  Introductory Functional Analysis
L : J5 with applicatioss
- i . fohn Wilev & Sons (1978)

5 ¥ Riesr lia B. Nagy : Functional analysis
! Frederick Unger NY(1955)

, , Functional Analvsis .
| ) Narosa Pub House New Delhi
(1978)

,
0]
)
=
o
(&)
=3

Functional Analysis
TMH edition (1978)

X Walt ar

— +

Rudin

-~ Introduction to Real and Complex
, r Analysis - '
. TH Bdition (1975)
C B
|

O

J. Cendonne

Foundations of Modern analysis
} | Academic Press (1969)

Kk
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10
PAPTR VITI: DIFTFERENTIAL GUOMTTRY :

TEXTS: I RIJDIN.W. PRINCIPL=ES OF M3THEMATICAL ANAL SIS '
(3rd Edn). McGraw -~ Hill (19236)
2. TqORPE J.A. ELEMEINTARY TOPICS IV DIT"ERENTIAL,
GUOMETRY
Undergraduate Texts in Mathématics,
Sprlnqer - Verlag (1979)

Number ofhours of Lectures/week: 4

UNIT TI: . .

Furictions of several varlables, Graphs, level sets,vector fields,
tangent spaces, vector fields on surfaces, orientation
$$$(Chapter 9-all sections from text I & :

$4$ Chapters I to 5 from text 2)

UNIT ITI:

The Gauss map, Geodesics, Parallel transport, The Wiengarten map, (
Curvature of plane curves, Arc length and line integrals,
curvature of surfaces.

$3$ ( Chapter 6 to 12 from text 2)

UNIT TTI:

Parametrised surfaces, Local qulvalence of surfaces and parametrised
surfaces, Surface area and volume, Rigid motions and congruences,
Isometries.

$$$ (Chapter 14;15,17. 22 23 from text 2)

REFERTNCE S
1. W.L. Burke ‘ : Applied Differential Geometry

o 3 20 Cambridge University Press (1985)
2. M.de Carmo . : Differential geometry of curves

and surfaces
Prentice Hall Ine %Bnglewood
' N ' - ~ Cliffs NJ (1976)
3. V. GRilleman and A. Pollack: Differential Topology
: Prentice Hall Inc Englewood
Cliffs NJ (1974)
‘Elementary Differential Geometry
' . Academic pressNy (1966)
5. M. Spivak ‘ : A comprehensive introduction to
" Differential
Geometry (volumes 1 to 5)
Publish or Perish, Boston (1970,75
Elements of Differential Geometry
Prentice Hall mnc Englewood Cliffs
NT (1977

e

..'

4, B.O. Neil?

6. R. Millmen and G. Parker

e

7. I. Singer and J.A.Thorpe : Lecture notes on Elementary -
g Topology and Geometry

UTM, Springer Verlag NY (197)

K.A 5/4
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_PAPER IX: TOPICS IN DISCRETE MA™IEMATICS. -

T’E){TS.: 1. LIY, C.L, ELEMENTS OF DILSCRTTE MATITMATICS ‘ e

(124 Edn) McGraw — Hi'l Book Co. (1985)
2. BBNDY, J.A. & MURTHY V.S.R,, GRIPH THTORY JITH
APPLICATIOVS

The Macmillan Press Ltd, London (1977)

-

Number of holurs of Lectures / week : 4

'UNI'FI .
Computability and formal languages, Pixte state maCh1n63, Analvsis-
ofal7orithms.
35% | (Chapters 2,7,8 (all gestions) frnm text. l{]

UNIT _IT : AL ‘ :
Graphs and subgraphs, Trees, Ceneetivéty, Tuler. tours and
-Haciltonnian cycles. p
$$${(Chapter I (szections I. £ to-1.7), Chapter 26%1 to %.4),
" Chapter 3 (3.1 & 3.2) & , .
. 885 Chapter ‘4 (sectlons A1, 4.2 & 4,4) f£rom text 21]

UY\TIT III '
‘ MdtChlnqs, Independent sets and Cliques, VErtex colouring, Plannar
| Graphs.
,Y‘ . $8% (Chapter S5(sections. 5.1 & 5.2), Chapter 7 (sectlo&e 7.1 te Y. Q) , )

\ Chapter 8 (sections =
- $9% 8.1, 8.2, @2, 8.4 & 8.5), Chapter 9 (sectione 9.1 to 9.3).
_-from text 2) : : ' o

e .. _REVERENCES

"1, F. Hararay ) : Brapk Theory ‘ '

: Naroaa Pub. House, New 9elhi (1993)
2 Cf"Berge :6raphs and Hypergraphs
North Holland, Amsterdam (1973)

e

- 3. N, niggs Alngebrale Graph Theory
: ¥ Cambridge University Press (1974)
4, -Narasing Deo . © t Graph Theery with applications to
.Engineering and
& i Computer Science
: B Prentice Hall of India New Delhi (1987)

¢ I

3 B L0Ee - T TR . .. Graphs and their uses
"Random House NY .(19A3)

6. . Robin J, Wilson : - ®ntrodustion to Graph Theory
Longman Scientific ‘and chhnical
" Bxsex (1985)
(co-published with John Wiley and
sons NV)

k.A
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» 7. :C.J. Dale . - :  An Introduction tn Data base systems
: Addison Wesley Pud Co. Reading Mass.
»(1981) 3rd Edn ==

8. D.®B. HKHnuth : The art of Computer programming, Vols
< e 5" = Ipto IIT -

Addifon Wesley Pub Co, Reading Mass. (1973)
— s, 7, :

9, C.L,., Liwm : : Introduction to combinatorial Mathematics

McGraw Hill BooK Co NY: (12A8)
. PERe. 2 o 5 ;
12. K.D. Joshi : Foundations of Discrete Mathematics
£ e . wiley Eastern Ttd (1989)
13. * Abpot JiC. : Sets,- Lattices and.Boolean algebras
Allyn and Bacon, Boston (1969)
.. '14. J.G. Michaels &
K.H. Rosen ¢t Applications of Discfete Mathematics
. T metT - McGraw-Hill Internzational Bdn
(Mathematics & Statistics Series) 1992.
T <o - 3 f :
15. Colman and Busby : Discrete Mathematical Structures
- Prentice Hall of Indid (19385).
k.A e oun F
v v . * .
= *
= & 4".! # . .
»o » .

K. A



: 13
ELECTI /8 I. COMMUTATIVE ALGEBRA

TEXT: ATIVAH? M.?P. & MACDONALD, I.4., IVTROUUCTION TO
coMMUTATIVE ALGEBRA
Adgison Wesley; NV, (1969),

No., of hours of Lectures/ week: 3
UNIT I
UNIT al

Rings and I deMas: Rings and ring homomorphisms~ Ideals ~ Quotient
rings — Zero Divisors - Nil potent lelementg - units - Prime ideale -~ "a-
and maximal ideals - Nilradical and Jacobson radical - operations
on ideals - Extcension and contraction.
Modules: Modules and modular homomorphisms - submodules and
quotient modules Operations on ‘submodulaes— Dirccf sum and product

¢« Finitely generated modules — Exact gequences =~ Tensor vroduct of

modules - Restriction-and ext=znsion of scalars - Exactness properties
of the tensor product - Algebras

Rings and Modules of Fractions: — Loecal DrODPrtlcs - “xtpnded and
contracted ideals in rings "of fractinns.

$$$ (Chapters, I, IT and IIT from the taxt)

UNLIT IT :
Primary DecompOgition
) Chain conditions
Noetharian rings: Primary dbCOmpOSlthn in Noetherian rings -
cArtin rings
$$$ (Chapters IV, VI, VII and VIIT from the text)

UNIT IIT
Integral Dependence and Valuation: Integral dependence - The going

.up theoram. - Integrally closed domains - Thz going down theorem -

valuation rings

Discrete Valuation Rlnqs and Dedkind domains: Discrcte valuation
= rings - Dedkind Domains = Fractional j{d~als

Completions: Topologies and completions - Filtrations - Graded

rings and modulzs - The associated graded ring

$$$ (Chapters V, IX and X from the sext)

REFERENCES
1. N. BOURBAKI Commutative Algebra

Paris - Hermann, 1961

N .. 2, D. Burton * : A first course inRings and Ideals,
' s : ; . Addison - Wesley, 1970.
3. N.S. GOPALAKRISHNAN :  Commutative Algebra
. ; Oxonian Press, 1984 .
4. T.W. HUNGERRORD : Algebra _
. Springer - Verlag, 1974.

5. D.G. NORTHCOTT Ideal Theory :
§ _ . e Cambridge Univegsity Press, 1953

.o

6. O. ZARISKI & P. SAMUEL: Communitative Algebra, Vols. I & II
' Van Nostrand, Princeton, 1960:
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ELECTIVE 2. E“-Ir'ORV o NE I'MBTRS

TEXT & B MIL FROQSL:LD TORPIC3 ROM THRE T i{EORY OF NUMBERS
Birkhaus=r Boston, 2nd Edn (1984)

No. of hours of Lactureszwsek : 3

UNTIT I

Elementary Number Theory

Divisibility, Congruences and Quadratig residues

$$$ (Part 2 : Chapter 3 Sections 3.1 to 3.5, Chapter 4, 3ections
4.4,)4.5 and 4.6 & $$$ Chapter 5, Sactions 5.1 and 5.2, from £he
text ) i

UNIT ITI

Analytic Number Theory

Arithmetic Functions: The distrioution of nrimes and Riemann & -
funtion, Prime Number Theor#m.

$$$ (Chapter 6, Sections 6.1 to 6.7 and 6.10, Chapter 8, Sections

8.1 to 8.5 and 8.7, 8.8 &
$$$ Chapter. 9, SLCthHS 9.1-to 9.4 Erom the text)

UNIT TIIT
Algebraic Numbsr Theory
Arithmetic of. Number Fields; id=al- Th orv, Femat's Bquation. -
$$$ (Chapter 10, Sectidns.10.1 to 10,13, Chapter 11, -Sections 1 |
to 11.5 & $8$ Chapter 14, Sections 14, 1 tori14:4:from the toxt).
REFERENCES 2 S
1. W.W. Adams & I. J. Goldst ein: Introduction to Number Theory
K Printice Hall Inc. Engelwoods,
- (1976)
2, Tom M. Apostol gy T Introductlan to Analytic Number
' Theor$reSpringar Tnternational
&dn. (4th Reprint) Narosa Pub.
- ¢ House, Delhi, 1993) -}
3. A. N. Stewart & D.O. Tall : 'Algebralc Number Theory (2nd
: " . Edn), Chapman % Hall ‘London,
.1985) .
TheOry of Algebralc Wumbers
Hermann Paris Houghton leflin
: - (1975) .
5 W.J.Le Veque :  TOpies in Number Theory, Vols
I t II Addison Wesley. Pub.
Co. Readings Mass (1961).
Lectures on Number Theory :
Springer Verlag, Universitext (1986) "
The higher arthmetic
Cambridge Unlv. Press. Sixth Edn
. . (1992) . K ) .
Se Kenneth H Rosen s Wlﬁmentarv Numbpr Theory qng
' its applications E
Addison Wesley Puh.. £o. 3rd Edn

4.e P. Samuel

e

6. A. Hurwitz & N. Kritiko

7. H. Davennort.

(1993)
9: G.H. Hardy & %T.M wright g Introduction to the theory of
- ’ : ; numbers
T OxEord Internatlonal ‘Edn,_ (1985)
10. D.P. Parent 7 .} Exerciges in Number. T“egvy

(Springar Vertlag (Problcm
Books .in Math) 1984

Number Theory e N
Monggraphs & Texts in Mathematics

. No: 220

' Marcel Dekker Inc (1994)

11. Don Redmond
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v *CT‘IVE{ 3. ALG®BRAIC NTIMF}?LR THEORY _
TBXT: I V.S3TTYIART & D.O. TALL? ALGEBRAICNUMERR THREORY
(2nd Edn), Chapman & Hall, (1987)

No. of hours of Lectures/week : 3

UNIT I '
1. Algebraic background

2. Algebraic numbers
3. AQuadratic and cyclotomic fields

Factorization into imreduciblas (1)
$$$ (Chapter 1, Sections 1.4 to 1.6, Chapter 2, Sections 2.1 to 2.6.
$$$ Chapter 3, Sections 3.1 and 3.2 & Chapter 4, Secticsns 4.1 to
4.3, from the text. '

UNIT IT

5. Factorization into irreducibles

Examplas of non-unique factorizgtion into irreducible, Prime
factorigzation, Eulidean domains, Euclidoan quadratic fields.
Theorem 4,20 of the equation y2 +4= 7Z3.

(Ramanujan - Nagell Theorem excluded)

6. Ideals

7. Lattices:

8. Minkowgkis theorcem:

$$$ (Chapter 4, Sections 4.4 4.7 and theoram %.20 .0f sections 4,8.
€hapters 5, Skctions 5.1 to 5.4

° Chapter. 6, Sections 6.1 and 6.2 Chapter 7, Sections 7.1 to 7.3
from the text)

UNIT ITTI - S

9,. 'The B3paca L. .i

10. Class-r -oups and class- numbecr.

1l. Fe:mat's [ ast theorem. ;

Xome history. Elementary conSLdﬁratlons. Kummar's Lemma. (Kummer's
theorem excluded)

12. BDiricghlet‘s unit theorem:

$$$ (Chapter &, Section 8.1, Chapoter 9, Sactions 9.1 to 9.5,
‘Chapter 11, Sectibns 11.1 to 11.3 &

$$$ Chapter 17, Sections 12.1 to 12.4 from the text)

REFERENCES
1. P. Samuel

..

Theory of Algebraic Numbers

Herman Paris Houghton Mifflin, vy, (1975)

2. S.. Lang : Algebraic Number Theory

Addison Wesley Pub Co. Reading, Mass, (1970)
Number Fields

Universitaxt, Springer Verlag, Ny, (1976)

e

3. D. Marcus ¢
4, T.LFR, Pamphlect v
J0.4 : Algebraic Number Theory (Bombav, 19g6)

5. Harvey Cohn :  Advanced Number:Theory
' Dover Publications Inc. Ny, (1980)

6. Andre Weil

.

Basic Nupber Theo
(3rd Ed , obrlng£¥ Verlag, -Nv (1974).
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ELECTIVE 4. XL”*DDXIb GROMETRY

TEXT: KE%W KPNDIG] ELEMENTARY ALGEBRAIC GEOMTTRY .
i MTM 44, Springer Verlag, Ny, (1977)

No. of hcours of Lectures/weck: 3

Ui i

Examples of curves: - Introduction. = The topology of a few specific
plane curves..

Intergecting curves. Curves over : :
Plane curves: I. Projective snaces. Affine and »rojective-varieties
Examoles. Implicit mappning theorems. Some local structure of
plane curves. ;

$$$° (Chapter I, Sections I to 4 & Chapter II Sections 1 to 4,

from the tex:).

UNIT IT

Planz curves: II. Sphere coverings. The dimension theorem for
plane curves. ~A Jacobian criterian for nonsingularity. Curves in
P2 (C) one connected. Algebraic curves are oriontable.: The genus
formula for nonsingular curves. ’
Commufjative ring theory snd algzbraic geometry. I Introduction.
Some basic “attice theoretic properties of varieties and ideals.
The Hilbert Basis Theorem. Somzs basic g-compogitinsn theorsms on
ideals and varieties. The Nullstellensatz. statement and
congeauencecs: Proof of the Nullgtellensatz. ;

$$% (Chapter [T, Sections 5 to 10 & Chapter III, Sections I to 6,
from the teryg)

NI T T

Commutative vlnq theory and algebraic geometrv. II. Quotient

rings and stlwarieties.. Isomorphic coordinate gings and varities.
Induced latt:ce properties of coordinate ring examples. Induced
lattice prop-rties of coordinate ring injections. Geometry of
coeos~3ineta v g extensions.

Varieties of prbitrary dimension: Introduction. Dimension of
arbitrary varjeties. The dimension theorem.

¢8$ (Chroter ([I, Sections 7 to 11 % Chapter IV, Sections I to 3m
from the textw :

|

REFERENCES
1. W. Fulton . : Algebraic curvzs,WA Benjamin Inc (1969)

2; R.J. Walket Algebraic Curves
1 . Springer Verlag, Reprint (1991)
3. F.Kirwan | : Comnlex Algebraic Curves
: LMS Student Texts No. 23 Cambridge Univ.
Press (1997). :

4. O. Zariski and P. :
Sammue 1 Commutature Akngra, vols t and 2.
Springer Verlag, NY (1976)
5. R Hartshorne : Algebraic Geometry
: GTM 52, Springer Verlag, NY (1977)

oo

€ =) Xz

Introduction. to Communggtlvn Algebra
and -algebraic :
Geomatry o '

Springer Verlag, Ny (1980)
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ELECTIVE 5.AL3IEBRAIC GEOMETRYV —AN ALGORITHMIC AP22017H

TEXT . 5./ID COX, JOHN LITTLS? DOIAL OF SAEA
TDRALS, VARIETIES AND \LGORITHMS
UTM, Springer Verlag - N%W ¥ork - 1992.

No. of hours of Lectures/weck : 3

UNIT T ' .

Geometry, Algebra, and Algorithms

Polynomials and Affine Space, Affine Varieties, Parametrizations
of Affine Varieties, :
Ideals, Polynomials of One Variable.

Groebnar Bases '

Introduction, Problems, Orderrings on the Monomials in k(x --x),)
A Division Algorithm in k(x,~x) Monomial Id:als and as DicKson's
Lemma, The Hilbert Basis &

Theorem arid Groebner Bases, Properties of Groebner Basas. :
$$$ (Chapter I, 'and Sections 1 td A of Chaptar 2, from the text
UNIT II i

Elimination Theory c sl

The Elimination and Extension Theorems, The Geometry of Elimination
Implicitization Singular Points and Envedopcs, Singular Points,
Envelopes, Unique Factorization and Result=nts, Irreiucible
Polynomials and Unique Factorization, Resultants, Resultants and
the Extension Theorem.

The Algebra - Geometry Dictionary

Hilbert's Nullstellensatz, Radical Ideals and the Ideal-Variety
Correspondence, Sums, Froducts, and Intersections of Ideals,
sums of Ideals, Products of Ideals, Intersections of .Ideals,
Zariski Clagure and Quotients of Ideals, Irreducible Varieties
and Prime Ide ls Decomposition of a Vdriety into Irreducibles.
$$$ (Cimprer 3 and Sections 1 to o of Chapter 4, from the text)

UNIT Il1I

Projective Algebrair Geometry

The Projective Plane, Projective Space and Projective Varieties, -
The Projective AlgebrarGeometry Dictionary, The Projective Closure
of an Affine Variety,Projective Elimination Theory, The Geometry
of ‘Quadric Hypersurfacé&s. '

The Dimension of a Variety.

The Variety of a Monomial Ideal, The Hilbert Function and the
Dimension of a Variety. =~ 17 . ;
The Dimension of an Affine Variety, The Dimensinon of a Projective

Variety.
$$$ (Chapter 8 and sertions 1 & 3 of Chapter 9, from the text)

REFERENCES
1l.. W, Fulton Algebraic curves

WA Benjamin Inc (1969)

Algebraic Curves '

springer Verlag, NY, (Reprint), (1991)
Complex Algebraic Curves, I.MS
Student Text YMo. 23, Cambridge

: Univ. Press, (1992) .

4. 0. zariski and P. Sammuel: Commutature Algebra, Volg 1 and 2
Springer Verlag NY (1976)

Algebraic Geometrv,

GTM 52, Springer Verlag, NY (1977)
Introduction to Commutative #lgebra

and Algebraic Geometry, Soringer
verlag Nv, (1980)

0

2y R.J. Walker

.o

3. F. Kirwan

5% R. Harshorne

ve

6. R. Kunz

7 K-»ith Kendig : Elementary Algebraic Geometry

GTM 44, Springer Verlag, NY, (1997)

B .~ ——
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ELECTIVE 6. HuuSURE AND INTEGRATION

TEXT: W .LTER . IDIN; REAL AND COHMI LEX ANALYSIS
(3rd Edn) McGraw- Hill International Edn.
New Delhi (1987) .

No. of hours of Lectures/week: 3.

UNIT T :

Abstract Integration: Set Theoretic notions and terminology, The

Concept of measurability. .

Simple functions: Elementary Properties of measures, Arithmetic

in (0, ¥9) Integmation ofpositive functions, Integrations of

8mplex functions, The role playad by sets of measuﬁe zZero.
—Spaces: Convex functions and inequalities, The L spaces,

Approximation by Continuous functions. :

853 $Chapter 1 and 3 from the text)

TINIT IT 3 B
Positive Borel Measuresk Vector spaces, Topologicdl preliminaries,
The Riesz Representation Theorem, Regulagify properties of Bored
measures, Lebsegue measure, . -
Comtinuity propérties of measurable functions.

Complex Measures, Total Varlatlon, Absolute contlnulty, Conseguences
0t theradrn —leodym thecy -m. Yeundaed linezr functionals on L?u

The Riesz representation Th 20 rem. '

$$$ (Chapter. 2 and 6 from the text)

UNIT III
Differentiation, Derivatives of measures, The fundamental theorom

of Calculus, Differcentiable transformations.

IntegratL“H I Pooduct Snaces, Measurabllity on Cart°slan Products
rpangrees. Produuct  mMEc SUYE S, | »
The Fubini's Theorom, Tomnletion of product: measures, Convolutions,
$$$( Chaptar 7 and 8, omitting 8,65 from the text)

REFERYNCES g
1. P.R. Halmos : .Measure Theory

' L .t . Narosa Pub House Néw Delhi (1981)
ond Reprint.

Real Analysis

Macmillan Internatinsnal Edltlon

(1938) 3rd Edition.

2. H.Le Royden

3. E. Hewitt and K.

Stromberg Real and Abstract Analysis

Narosa Pub House New Delhi (1978)
General Theory of Functions and
Integration

Blaidsell Publishing Co NV (1965)

Measure Theory and Inteqratlon
Wiley Eastern Ltd. Bangalore (1981)

ve

e

4. A.E, Taylor

.

5. G. de Barra

K.A 6/4.
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SLECTIVS 7. ALGESRATC TOPOLOG”

TEXT: FRTD H. GROOM: BASIC CONCIPTS OF ALGTIIRAIC TOPOLOGY . ' “Sem
ifTM. Springer Verlag, NY (1978)

No. ofhours of Lecture/W->zk : 3

UNIT T #
Geometric Complaxes and Polyhedra: Introduction, Examples.
Geomatric Complexes and Polvhedra, Orientation of geometric
complexas.

pimplicial Homology ‘Groums: Chains, cycles, Boundaries and
homology grouvs,

Examples of homology gréups: Th= Structure of homoquy groups:
The Buler Poincare's The Over.

B Pgrudomanifolds and homologv groups 2f §

$$$ (Chapter 1 Sections 1.1 to 1.4 & Chapter 2 sections 2.1 to
2.5 from the text) e L

UNIT IT g » ‘

The Fundamental Group: , IntrOducti?n. Homotopic patﬁgxand the
fundamental group. "

The covering Homotopy. DrOperty for °S.: Examples of fundamental
groups. The relation betwzen H} (K) and’ IT, (K) %
Covering Spaces:' ‘The definition and some examples. Basic
properties of covering spaces. classiflcatlon of covering spaces.
Universal covering spaces. Applications $$¢ (Chapter 4 Sectinns
4.1 to 4.5 & Chapter 5 Sections-5.1 to 5.5 frﬁm the t- xt)

UNIT TIT :

Simplicial. Approximation : Introductlon, Slmpllclal aoprox1matlon,
Induced homom@arphisms on the Homology groups, The Brouwer fixed
point theorem and related results.

The Higher Homotopy ' Groups, Introductlon, Equlvalent definitions
of TIT (X x Basic properties and examples, Homotopy equivalence,
Homotgpy groups of spheres. ' : ;

Thé relation between H,(K) and IIn (K)

$$$ (Chapter 3 Sectlons 3. l to 3.4 & Chapter 6 Sectlans 6 1 to 6 6
from the text) :

REFERENCES . . : :
1, " Eilenberg S and S:ecenrod N - : Foundqtlons of Algebraic
TOp logy . h
. eton Wniv Press (1957) ,

2. S5.T.Hu ‘ : HoﬁglOgy Theory O

’ . _ Holden-Day -(1965) R
3. S.T. Hu ) - - : Homotopy Theory . :

.+ Agademic Press (1959)

4. .Massey W.S. -+~ 'z ".Algebraic Topology: An Introduction

~Springer Verlag NY (1977)

5. C.T.C. Wall

Yy

A Geometrlc Introduction to

Toooloqy

Addison-Wesley Pubh Co Reading .
. Mass. (1972). - :

k.A 6/5.
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ELECTIVE &.CALCILYT OF VARTLTIONS

TEXT: T M.GEW‘J‘JD & 3.V, FOMIN. CALCILUS OF * A-RIF\TIO"TS
' : Prontice Hall Inc. N.Y (1963)

No. of hours of Lectures,/woek : 3
UNIT T
l. EBLEMINTS3 OF Ti{E TI20RY: Functionals. Some simple variational
problems. Function spaces. The variation »f a functional. . y:
necessary condition for an extremum. The simplest variational
problem. ®uler's ,guation. The case of several variables, 2
simple variable end-point problzm. The (ariational dsrivative.
Invariance of Zuler's equation. a
2.7 FURTHER GENERAILIZATIONS: The fixed end -pdint problem for
unknown functions. Varia tlonalap:oblems in parametric forms.
Functional depending on higher order derivatives. . Vari.tional
problems with supsidiary conditions. :
$$$(Chapters T and 2 (s2ctions 1 to ;,), from the text)
UNIT II )
1. THE GBNERAL VARIATION OF A FIUNCTIONAL: The derivation of the
basgic formula. End-points lying on two given curves or Surfaces.
Brofen extremals. The Weierstrass—Eremann conditions.
2 QHE CANONICAL FORM OF THE ZTULER EQUATIONS AND RELATED
TOPICS: The canonical ferm of Euler pquatlons.§‘The Legendra
transformations. Canonical transformations. NoOgthre's theore
The Principal of least action.Conservation laws. The Hamllton—
Jacobl equation. Jacobi's theorem.
33 THE SECOND VARIATION:SUFTICIENT CONDITION FOR A WEAK.
EXTREM'M., Quadratic functlonalS. Second varlatlﬁn of functional.
The formula for second Varia Hée gepdre's condition Analysis
of the quadratic functional } 2+Q )dx Jacobi's necessary condition
More an Conjugate points. Suffi01ent condition for a weak.
Ext remum. Generalization to a unknown fuctionsk. Connection
between J,;c0bi's condition and the theory of quadratic forms.
(Chapters 3,4 and 5 (s cctions 13 to 30) , from the tbxt)
I1II
1 ©IELDS, SUFF‘IC‘IF‘NT CO‘\TDITIONS TOR A STRONG EXTREMUM.
Consigtent boundary conditionx. * General definition of a field.
The field of a Functional. Hilbert's invariant integral. The
Weiersterase E-Function. Suffigient conditions for strong .~
ext remum.
2. VARIATIONAL PROBLEMS. I'\TTOI,;VTT\IF‘ MJL’[‘IPL‘*" INTEGRALS: :
variation ofa functional defind on a fixed region. 'Variational
derivation of Bquations of’ mo{ion of continum mechanical systems.
variation of functional defldﬂ On a variable region. Applications
to Field theory. A
$$$ (Chapters 6 and 7 (sections 31 to 38), from the text.

REFERENCE S
l. bBigs G.A ¢ Calculus of Variations
Open Court Pub. Co. ChHicago (1925)
Lectures on Calculus of Varialtions
Univ. of Chicago Press, Chicago (1945)

be. HOLEZR O, ' Lectures on Calculus of Variations
] G.E. Stechart & Co.NY (1931)
3, Courant R and

e

2. Bliss G.A.

a0

Hilbert D : Methods of Mathematikcal Physics, Vol I
: L Wiley Eastern, Reprint. (1975)
5. Elsgoltzl : Differential Equations and the Calculus
© of variations MIR Publishers, Moscow (1973)

€. GoOursat E. : Course d' Analyse Paris (1910,1911)

7. Morse M. : The Caleulus of Variations in the larse

Amer Math soc (1934)
ke 7/4.
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No. of hours of Lecturcs/week: 3

UNIT T

1. EBQUATION OF MOTION: Differentiation following the f£fluid-
equation of continuity. Boundary conditions, Equati->n of motion
ofan inviscial fluid, Conservative forces, Steady. motion, The
8nergy equationsRate of change of circulations Constancy of
circulation: Aortex motion, Permanence of Vorticity, Irrotational
motion, Presdure equation, Comnectivity, A cvclic and cvclic
rosational motion, Kinetic energy of liquid, Kelyin's minimum

enerfy theorem, Meanvalue of the velocity potential Kinetic energy
of infinite liquid. .

2 TWO — DIMENSIONAL MOTION : Mohion in two- dimensioh-Intrinsic
expressiosn for the vorticity, Rate of change »f vorticity Intrinsic
equations of steady motion, Stream function, Velocity derived from
stream. function, Rankin's method, The straam function of a

uniform stream, Vector expression for velocity and vorticity,
Equation satisfied by stream function, The pressure egiation,
Stagnation points, The velocity potential of a liguid, The equation
satisfied by the velocity potential. '

$$$ (Chapter III and IV, from the text)

UNIT II 4 ' _

1. STREAMING MOTION: Complex potential, Complex vorticity,. Staguation
points, Speed-Floy through an aperture, Circulation about an elliptic
cylinder. The circle theorem, Streaming motion past a circular
cylinder, The dividing str24m line, Pressure distribution on the.
cvlinder, Cavitation, Rigid boundaries and circle theorem, Theorem
of Blasiuhk. 3 5

2. TWO-DIMENSIONM\L SOURCES:NO SINKS: Two dimcnsional source,
cpmplex potential for a simple source-combination of sourees and
streams: Source and sink of gqual strength, Doublet, Source and p

e 1l sink i tream: e method of images: Effect on a-wall |,
PRSP FO TS vallb IaoR o i Al i S e R e
a source outside a circular cylinder. The force exerted on a

circular cylinder by a -source. Source and sink outside a circular
cylinder. The image of a doublet in a circular cylinder. The

force on-a cylinder due to a doublet . ﬁ}in c~nformal transformation.
$$¢ (Chapter VI and VIII, from the tex¥) 2t .
UNIT III

1. - AEROFOILS: Circulation about a circular cylinder, Streaming
and cirgylation about a Circular cylinder. The acrofoil, Geometrid
copstruction for Joukowski transformation, Theorems of Kutta and
Joukowski. = .

2. STEOK®E'S STREAM FUNCTIONR Stokes stream function: Simple
source, Uniform stream, Source in a uniform stream, Finiteline
source, Airship form sourcé and equal sink, Ddublet Rankin's

solid, sphere theorem, Sphere in a stream. '

$86 (Chapters VII and XVI, from the text)

REFERENCES

1. von Mises and K.O. Friedrichs : Fluid Dynamics _

V Springer International Edition
Reprint, (1938) i
Introductinn to Fluid Mechanics °
(2nd Edn)

william L Haberman. Prentice’ Hall of India, Delhi,

‘ (1983) , Reprint. :

2. James EA John

3. F. Chrolten ¢ Fluid Dynamics
' John Wiley & Sons (1975)
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ELECTIVE 10, OPERATIONS RESTRIRCH -
TEXT: K.V. MITAL: OPTIMIZATIAQN METHODS IN ORPERATICNS

RESERACH ND SYSTEMS LNALVSIC

(2nd Edn) Wiley Bastern (P) Ltd, Delhi
No. of hours of Lecturc/week: 3 '
INIT I
R quick review of the topicsb Buclidean space, Linear algebraic
equations, Convex gets and guadratic forms.
(No. questions will be asked from the above topics)
1. EXTREMA OF FUNCTIONS: Taylor geories, Limitatisns of the method
of Dirrerential Calculus, Constrained extrema, Method of langrang=e
miultipliers, Convex functinns, General problem of mathematical
programming. ) e
2, LINEAR PROGRAMMING: LP in two-dimensinons, General LPproblem,
Feasible, basic and optional solutions, Simplex method, Degeneracv,
Revised simplex gﬁﬁéod, Sensitivity Analvsis and parametric LP:
3. TRANSPORTLTI PROBLEM: The transportatisn probhlam, Loose
. in transporation array,Degeneracy, "nbalanced »roblem, Transporatinsn
with transhipment, Caterer oroblem, Assignmant problem, Generaliszed
transporation problem.
UNIT LI
1. FLOW AND NETWROK: Flow and potential in netwroks, Graphs,
Minimum path nroblem, )
Problem of minimum »otential diiff»rence, scheduling of sequential
activities. Maximum flow problem and duality in it, Generalized
problem of maxkmum flow. 2. INTEGE " _
PROGRAMMING: IT.P in 2 dimensional space, General ILgP. and{IX, P.
problems, Cutting plane methods, Branch and bound metftsd, The
D—~I variabl 2 ) : :
3. QUADRATIC PROGRAMMING: Kunh-Tucker Theory ~nd quadratic
programming. : L
Kunhn-Tiicker conditi-ns, Primal and dual »roblecms.
UNIT IIT
1. GEOMETRIC PROGRIMMING: General method, Generalization throught
Kuhn-Tucker theory, Extension to negative terms.
2. DYNAMIC PROGRAMMING: A minimum path problem Single additive
(multiplicativeyhﬁparable return, Computational economy in
DP. Serial mu.tistage model, Examples of failure, Decompnogition,
Backward .and forward recursion, More than one constraint:
Bpplicatinon to continuous systems. , '
3. THEORv OF @MES: Matrix games, Mimimax the orem; Seddle
point; Stratigies and pay off, Theory of matrix gomes, Graphgcal
solution, Dominance, Rectangular game as an LP »>robhlem.

RIFERENCES
1. G. Hadley

se

Linear Programming

2. G. Hadley Non-linear and Dynamic Programming

Wiley EBastern Pub Co.Reading, Mass (1964)

3:° S+S« Rao : Optimization - Theory and application
{ 2nd ®Bdn) wWilevy Eastorn (P) Ltd,
New Delhi.

4. Fussel L Ackoff and
Maurice W. Sasioni

e

Fundamentals of coeration research
Wiley Bastern Ltd, New Delhi, (1991)

5. Charles S. Beightler, : Foundations of optimization
D.T. Philipys & D.J.Wildg(ond EdAn) Prentice Hall of India,
Delhi (1979)
6. Hamdy ... Taha. : Owneratinns Resear~h: An Introduction
(4th TAn. Macmillan Pub Co., Delhi (1989)

Bk * Additve ‘J ( [ f{.z_',{;‘b.' c;(kk(' \/ O.‘(‘{)

Addison-Wesley Pub ©o Reading, Mass (1975)
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" & (2nd Edn.) Wiley Eastern Limited, Delhi (1988)

R

) © 23
ELICTIVE 1l. PROBABILITY THEORY

7 X —_— = 3 + . :
g TENT 2.2, 2GAT:  MODERN PROBABILITY THEORY

No. of hours.of Lectures/week: 3
UNIT I
1. SETS AND CLASSES OF BY®RNTS: . 1) The event 2)Algebra of sets

3. ‘Fields mnd' ©~finlds 4) Class ofevents.

2. ' RANDOM VARIABLES: 1) ctions and inverse functions
2) Random variables 3. Limlts of ragdom variables.

3) PROBABILTITY.SPACE: 1) Definition of probabilitv 2) Some

simple properties 3) Discrete probability Space 4) General
Probabilitv space 5) Induced probability space 4

4. DISTRIBUTION FUNCTIONS: Distribution function of a random variable
2) Decompogition of D.F. 3) Distribution functions of vector

random varidbles. 4) Corrzaspondence theorem.

$4$ (Chapters 1 to 4 from,the text)

UNIT IXI

1. EXPECTATION AND MOMENTS: 1) Definition of expectation

7) Properties of expectation 3) Moments,. ifiggualities.

2. CON/ERGINCT OFRANDOM.VARIABLES: 1) Convergence in probability
2) Copvergence almost surcely 3) Convergence in Distribution

4) Conyergence in rth mean. 5) Convergence theorems for
expectations 6) Fubini's theorem. _ : -

3) CHARACTZRISTIC FUNCTIONS: 1) Definition and gimple vroperties
2)  Some more properties 3) Inversion formula 4) Characteristie:
functions and moments 5) Bochner'sg theorem.

4. CONJVERGENCT OF DISTRIBUTION ®INCTIONS: 1) Weak convergence
2) Convergence of distribution functions and characteristic
functions 3) ' Conwargence of moments. :

$$$ (Chapters 5 to 8 from the text)

UNIT III _ : _ :
1. INDEPENDENCE: Definition 2) Multiplication properties
3) Zero-one law. : ' -

' 2. LAWS .OF LARGE NUMBERS: Converdgence of a series of_indepéndent

rapdom “variables 2)Kolmogoroyv Inequalities and A.S. Convergence

3) Stability of independent R.V's.

3. ~ GENERAL LIMIT. THEOREM: 1) -Introduction 2) IID Case

3) ‘Variable distributions . - » ;

4. CONDITIONING: Radon-Nikogym Theorem 2) Conditional expectation
3)  Propetties of conditional expectation.

$$$ (Chapters 9, 10, 11 (sectiong 11.1 to 1{.3) & Chapter 12
(sections 12.1 to 12.3). _

1. P, Billingsley Probability and measure-John Wiley &

sons Ny (1979) ;

2. K.L. Chung- . Elementary Probability Theory with Stochastic
: Processes Narosa Pub House, New Delhi (1980)
3. W.Feller. : An Introduction to Probability Theory and

its apnlications.
vols T & II- John Wiley & S»>ns, NY (1968)

and (1971) ‘
4, E. Parzen : Modern Probability Theory and its applications’
" Wiley EBastern Limited, New Delhi (1972)
5. H.G. Tucker,-: : A Graduate Course in Probability -

Academic Press NY (1967).
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ELECTIVE 12.linear integral equationg

TEXT: M™MIKHLIN, S.G. LI‘-TE‘xQ‘T_‘-Tf{‘,.‘ZGD:,T&T TOUATTONS
' Hindustan Pub. Cornora-inn, Delhi (1960)_
No. of hours. of Lectures/week : 3,
UNIT I
Fredholm Equations. :
Concept of Integral equations - 3calar Dr“duct and norm - Orthoganalitv

Fredholm operator and its- degree. Tferated Kernel- Method of

siiccessive.

Aporogzimations - Volterra equatians - Abel equdtlons— Concept

of resolvent- 3ystems of linear algebraic equations - Integral

equatlons with degenerate karnels ~ General case of Fredholm
uations - Conjugate Fredholm equatlun. .

Fredholm theorems.

$$$( Chapter 1-Sections 1 to 12 from the text)

UVIT IT

Continuation of Frpholm BEquations.

Resolvedt- Continudus solutinons of Tnt@qral equations

- Systems of Inteqral equations - ETxamnles Hf .non- -Fredholm integral
equatlons - Riesz Schauder Equatlon /thonglon of Fredholm
theorems.S - = 3 . ' i

- Symmetric Kernels - Fundamental theorems on - symmetric equations.
Theorem on existence of .a Characteristic constants - Hilbert .
Schmidt theorem = Solutions of symmetric Integral- equations.

$8$ (Chapter l1-Sections 13,16,17, 18, Chapter II - All sections,
and ‘Chapter I1I- Sections 24,25,26,27 28- from the-text.

UNIT IIT

Bilinear series — Bilinear series for iterated kernel - Resolvent
of a gymmetric kernel - Extremal prﬂpertles of characterlstic
constants and prop=r functiois.

Applications of" integral equatinns.

Boundary value problem for an ordinary differential equatlon -
Characteristic constants and proper functions of an ordinary
differ=ntial equations - Proof of the Fourier methord. :
$8$ (Chapter III - sections 29,30,31,32 and Chapter IV-= Sectldﬂs
=28,39, 40 from the text)

RIFERENCES . )
1. M.Kragnov, A. Kiselev & =~ Problems and Exercises in Integral
G. Makarenko Equatinns :

: Mir Publishers, Moscow (1971)
2. R. Courant and.D. Hilbert: Methods of Mathematical Physics
Wiley Bastern Pvt. Ltd. New Delhi.

3. F. Riesaz and B. Sz Nagy : Functional Analysis
g Frederick Ungar Publishing Co.NY

(1955) .

A Fundamental concepts of operators — Method of successive
approximations for Equations with conjugate bounded opegators.
(Completely continuous operators Solution 0f Riesz-Schander
equacions *




