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in the third year.
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II Exammatmp— 1992

~ Paper Hl--Analysis | »
Paper IV—Algebra |

'.Paper V—Differential Equatio

' Mechamcs |

lll__fxanuna&on- -1993

~ Paper Vl—~Ana!ysts i

g Paper Vil—Algebra ||
‘ Paper Vill—Differential Equatnom and kit i
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Paper IT—Calculus s ' ‘fv-{_».-.»' :

[Revision Unit : The real number, system, R
real numbers as points on the real lm the m&on* of ¢
an interval on the real line. The concept of reﬁi\a i
their graphs. rivatives of polynomial and I:rlgonpmnic
and of thcir“sim e combinations. Primitives of fnﬁ«(:tlm
calculation in simple cases. Intsgration by s
parts. Applications to determination of areas under ]ﬂacg cur

in simple cases].

I\elghbourhood of a pomt on the real line. NQM
_of a function, Algebra of Limits Contmmly of afnqcuon tiﬁ
and on an interval, example of continuous and discont
functions with geometrical illustrations, algebra of co
functions, composition of continuous functions. "

Derivatives of a function at a point and on an interval, p&-t i “3
metrical interpretation of derivative, derivative as a rate mealure;, et _' ‘_ %
algebra of derivable functions, compesite functions of derivable
functions. Inverse functions and their derivatives, derivative of
Implicit functions, and derivativesof function defined parametrically,
Derivatives of logarithmic, exponential, and inverse trigonometric
function, Hyperholic and Inverse hyperbolic functions and their
derivatives. Derivatives of higher orders and Leibnitz rule,

Tangents and normals, sub-tangents and subnormals, curvas
ture, radius of curvature, circle of curvature, involutes and evolutes
and asymptotes of curves in cartesian and polar co-ordinates.
Singular points and curve tracing. Functions on R? to R, partial
differentiation, Culer’s theorem on homegenous functions,

Integration by partial fracidons, integration of rational and
ittational functions, Properties of definite integrals, Reduction
formilae

Bvaluatioh of areas and lengths of curves in the plane, evalua:
HB1 6f Vliuties and sraces of solids of reve lution,



7 %

Part II Examination i &
Paper JI1—Analysis 1 P BT v | 100 Marks
ences of real numbers, convergqﬁ-t sequences, Cauchy
of convergent and Cauchy sequence. Cantor’s-
| numbers (starting from rational numbers).
of convergence. Bounded sets of real
Jumbers, suptema, ‘infima, existence of suprema and infima of
bounded sets. Monotonic sequerices, limit superior, limit inferior
of sequences. Infinite series and their convergence. Comparison
test, root test, ratio test, R‘aabé’_’s test, integral test, Leibnitz test and
Dirichlet’s test for convergence of series. Absolute convergence and
rearrangement of series. Colvergence and absolute convergence
of double series, sufficient conditions for the validity of

Lm0 = L38mn = L Zagn- [ /

mn mn nm ' 1
Products of two absolutciy convergent series. Cauchy product of
two series, one of which is absolutely convergent. Real numbers

and Decimal representations.

Sequ
sequences, algebras
construction of real
Cauchy’s general principle

Properties of continuous functions uniform continuity, disconti-
Junus functions, types of discontinuity and diseontinuty of mono-
¥lonic functions, Infinite Wiinits and Limits at infinity. ’

Rolle's theorem, mean value theotem, Taylor’s theorem with
Lagrange's and Cauchy's form of remainder, Taylor’s and Mac-
laurin’s series of elementary functions. ITndeterminate forms.

Futictions of two and thtee variables, their continuity and
differentiability. Young's and Schwars’' eondition of ecuality of
f, and f, Implicit funetion theorem. Taylor's theorem and
maxima and minithe for Runetions of two variables, Lagrange!
method of uwndetermined muptipliers,

Paper 1V--Algabra | fo6 Marks

Gronp Theoty ¢ Bemigroups; groups, tifferent ¢hatracterizf
thond of groups:  Bubgrotips, Lagrange’s Theorem, Cyelle grovps
Notmal subgronps.  Quotlent groups. Hotmomor phist aintl Taomol
phisin theoteits,  Permutation groups s Oayley's N ICHR
Bvst sl o pEr i tationg G| }\"



hematical Statigtics as a subsidiary

.~ Those who offer Mat
s d to offer Mathematical Statis-

subject will not be allowe
tics as an optional course.

Part I—Examination
Péper [—Algebra and Analytic Geomelry
Algebra (2/5)

System of compl
pairs of real numbers

ex numbers introduced as 3 system of ordered
Representation of the line segment, straight
line, circle and regions in the complex plane. De Moivre’s Theorem

Applicitiens to the determination of roots of complex numbers,
and cos n @ in terms of sin @ and cos § & vice

expressions for sin n 0
versa. Sums of simple finite series like 5 cos ng, 3 sin ng etc.

Algebra of Matrices. Rank*of a matrix and its invariance
under elementary row and column transformations. Solutions of
systems of linear equations with not more than four unknowns.

Symmetric and Skew symmetric matrices. Hermitian and
Skew-Hermitian matrices.

Relatior s between roots and coefficients of a polynomial equa-
tion, Evaluation of'symmetric functions of roots of cubie and biqua-

dratic equations.

Analytic Geometry (3/5)

Second and higher degr.e equations representing straight lines.
Bisectors of a pair of intersecting lines,

Coaxial circles, Pole and Polar and related propertics
Orthogonal circles, Bquations of parabola, ellipse and hyperbola in
standard forms.  Elementry properties of these ourves, ‘( hange of
poordinaie axes. Classification of Curves represented by an equa
ot of the seeond degree in two variables,

Avimlytic stidy of plane, staight lines, sphere, cone and cylindes
Standard sejiiations of ellipssid and elementary propetties



Rln‘l & Fields : Ring]’ 'ubriug‘ ‘&dﬁﬁh' QMW W 1;.
[ntegral domains. Division Rings t’ﬁeld Subfields. Charag te g

,“' y
i e

RS g Y uwuomm pmsm uuu uomorpmsm umm; . £
Imbeddmg of a ring without unity in a ring with unity, f

Linear Algebra : Vector Sptbu. subspaces. Bmds and‘ .
dimension, linear transformations, Algebra of linear tra.mformatmﬁ ‘
Matrices and linear transformation. Rnnk and nulhty of a »hnear "

transformation. I

Books Suggested for Reference ‘/ Bl e ' .
1. . Topic in Algebra by I.N. Harstem Blaisdell Pulﬂiﬁbim' W
. Co—grd Edition, Vikas Pﬂbﬂcatxon 1971, | l ey
W .lezar Algebra by K. Hoﬂ‘nihn and R. Kunze, Prenﬂcev'
" Hall Inc, 1g61. Rl "
4. Linear Algera by S. Lang Addison—Wesely Publnhmg " 4
Co. 1968. f |
4. A First Courses in Abstract . Algebra by J.B:. -Ffaleifgh.\ ‘
' Addison, Wesley Publishing 00 —1968. : |

Paper V—~Differential Equations and Mechamcs 1 100 Marks

mc’!ﬂ”’ﬁf f ! ) | Hha
(Review Unit : Scalar and vector products | projection of

a vector on a directed line).

Triple products, Differcntiation and integeation of a vector
futietion on an interval  Differentiation of a produet of two vectors, |
Gradient, divergence and curl of a vector, Momants of a (localised) |

© vedtor, about A point Sealar moment of a vector about A directed

lihe.

Basie toncepts of mechanies. Basie laws ol mechanics |
friterial (rames of reference. Work and Energy. Principles of ‘
NHear momentum, angular momentum and, energy for A particle
Clotservation feld and polential energy.  Prineiple of consers
Vilon of energy (or & particle. [

Hastilinear motion + Uniformly aceelerated motion (inely
i bohnegted aysieim), Resisted motion. Hagmonle  Osellitor
DRttiphd  atdl forend vibrations.  Elastle  aptiige oo i

I

|
&'.
el A A s A




o T 8
Homogeneous linear differential gqmn&. Syste
differential equations. g ¥r R

Books Suggested for Reference: : S ol
Principles of Mechanics by Syﬂge and Gﬁ& [ ety

A text book of Dynamics by F. Ghoﬂton—ﬂh&ptwus-ﬁ f;_:“.'
for problems. |
3. Statics by A.S. Ramaey—-chapteﬂ 3-6, 9, 11-12 fet M- X

(l s
2.

Part IIT Examination

Paper VI——An‘Ijsis ua ;

- Definition and existence of Rxcmann integral of a bo\mM |
function, Darboux condition of integrability. Riemann integrhbility
of continunus functions and monotonic functions. Riemann integral
of functions with finite number of discontinuities and of functions
with discontinuity points having a finite number of limit points.
Reimann integral as the limit of a sum. The Fundamental theorem
of Integral calculus, Mean value theorems. Definition and examples
of Riemann-Stieltjes integral of bounded functions. =~ |

Sequences and series of functions and their pointwise conver-
gence. Uniform convergence of sequences and series of functions,
Weierstrass M-test Uniform convergence and continuity, uniform
convergence and integration, uniform convergence and differentia-
tion, Weierstrass approximation theorem.

Power series and their convergence. Absolute and uniform
convergence of a power serigs. Definitions of exponential, logari-
thmie, trigonometric functions by means of power series and dedue-
tion of their properties,

Foutier series and its convergence. Fourder series of funetions
of boutided variation and differentiable functions.

Iitiptoper integrali. Convergence of an Improper {ntegenl
atlbn eals, Diriehlet's test, Beta and Catmtna finetions, thely

propeeiiag anl relationahips.  Diffsrentintion under Titegral sign.



I \Dbbﬁl’ﬁ and t}lblé 'integl;gls.f.‘iteratad integrals,” change of
Jo gl Integration, Line, Surface and Volume Integrals. Green's,
Gauss' and Stoke's Theorem. '

Paper VIl Algebra Il : ¥ g 100 Marks

‘ Grou;i Theory { Centre.  Notmalizer. conjugacy. Class

 Equation. Finite groups. Cauchy’s and Sylow's Theorems. Automo-
rphisms. Inner Automorphisms. Direct product of two groups.

Rings : Imbedding of an integral domain in a field. Field
of Quotients, Polynomials over commutative rings. Prime and
maximal ideals in commutative tl;ngs. Euclideah domains. Pringipal

~ ideal domains, Unique factorisation domains. Eisenstein’s ciitafion
 of irreducibility. L |

Linear Algebra : Dual spaces, transpose of a linear transform.

'/ tion. Direct sum of subspaces. Characterstic values, Characteristic
' vectors, Cayley-Hamilton Theorem. Inner product space. Gram-
‘Schmidt orthogonalization proccess.

| Books suggested for Reference

1. Topicsin Algebra by |.N. Herstein. Blaisdell Publishing,
Co.—3rd Edition. '

2. Linear Algebra by K. Hoffman and R, Kunze, Prentice
Hall Inc. 1961,

3. Linear Algebra by S5 Lang, Addison-Wesley Publishing
Co. 1968, ‘

4. A First coutses in Abstract Algebra by J.B. Eraleigh
Addison Wesles Publishing Co.-<1868,

Paper VIlI-Differghtial Equations and Mechanies (/1) | Markg 100
Mechnp/cc

Goheral fores system - total fotee and total moment relative
to 8 base point.  Total mMement under a shange of base point
Necensary ahd suffidient conditions for a system 1o be equipollen
0 2810, Mot of a Boupls, somposition of gouples.  Haductio

ol b foree system to @ fores ar
) ; HH" a8 ool 'p i | TR th
WVt o) & Syotsth ple.  Reduction to s wien



force system, Parallel force systems.

6

Hooke’s law. Vertical and horizontal vibrations of 4 paticle

attached to an elastic string.

Motion in a blane : Components of \fclocity and acceleration, |,
Cartesian, radical and tramvers.e; tangentil ar}d normél. 'ProjcCti]e
motion in a non-resisting medium. Con-strmned I'D.Otlon In a hori.
gontal circle conical pendulum Constrained motion on a smooth
‘vertical circle. Simple pendulum, Motion of a particle under a cent.
ral force. Differential equcation of a central orbif in both reciprocal
polar and pedal coordinates, Newton’s law of gravitation and plane.
tary orbits. Kepler’s laws of motion deduced from Newton’s law of
gravitation and vice Vverra.

Coplaner fbre.:e systems, - Necessary and sufficient condition for
equilibrium of a particle. Triangle law of forces, polygon law of
forces and Lami’s theorem. :

Moment of a force about a line. Varignen’s theorem ‘or

concurrent force systems. Necessary condition for a system of
particles to be in equilibrium,

Equipollent force system—definition. Couples, moment of

couple, equipollence of two couples. Reduction of a general plane

Centre of gravity formulae.
use of symmetry and standard resylts (Statements only). Principle of

virtual work of a system of particles.

Motion of a system of particles in plane,
centre and motion relative to the mass centre,

momentumm, angular momentum and energy for a
problem,

Motion of the mass
Principles of linear
system. T'wo body

I\Iﬁici:::? ":;:;’;:z;“llhnemem of a plane lamina, Necessary and

for equilibrium rigid | : parallel
to gid body, movable Paralle
a ﬂled Pllm. Pl‘ﬂb'ﬁﬂ\l Un‘aqu“lb“um under forees ineluding
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" Ruler's theorem (without proof) on displacem

;""1; J 1 | D0
neral displacement of ,qmidf:l;' y.

with one point fixed, Ge rigid bod

nitesimal displacement of a rigid body about a point. Composition

of infinitesimal displacements. Reéduction to a screw itpldeementn o
of id body, in a giveﬁf’i:‘zﬂa-: 1

Work dqne"“'on (i)"a particlg (if) a rig

displacement. Necessary and sufficient conditions for

nitesimal. J AR
equilibrium of a rigid body (or a system with workless constrains) i
by an application for the principle of virtunl, wolll D g T T G ¥
; Motion of a bohy about afixed point. Angular velocity.. Re- g
lation between angular yelocity and linear velocity of a point of ‘ﬂlw B b
body. General motion of a body ' i i
Accelerating frams, Rotating frames. Time of a vector A
referred to rotating frames. Coriolis force and centrifugal force s
i S { »
Frames with constant angular velocity. ﬁ

i Definitions and stanard results. Momen-

tal ellipsoid. Parallel axes and perpendicular axes = theorems.

Principal axes of inertia, Existence of ‘principal axes of inertia.

_at a point. Determination of principal ‘axes of inertia Equimo-
mental systems.

Angular momentum and kinetic energy of a rigid body rota-

ting about a fixed point. Kinetic enérgy of a rigid body in a gene-

ral motion.

L

‘Moment of ineriia :

Prificiples of linear momentum angular momentum ahd energy
for a ritid body, ‘D' Alembert’s principal and gruneral equations
of motion of rigid body. Motinn about a fixed axis.  ( ompound

pendulium.

) lmptx|se, iinpiilsive forces. Tmpulsive motion in & plane, elastie
Ampact (direct obligue). Two dimesional problemes in rgid body
Mmicu under finite anl impulsive lofca.

"

Pressiire 8t a point, Resultant pressure on a plane surfnes,

Mnm Equnliohs . \

Total diffsential squations in theee varitlles
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Option (i) Mathematical Statistics
Probability : Classical Relative. and Axiomatic Conditional
probability and independence.

Random variables, Distribution functions. Mathematical
expectation, generating functions and characteristic function.

Discrete Distribution : Binomial, Poisson, Geometric, Negative
Binomial, Hypergeometric and Multinomial,

Continuous Distribution : Uniforms, Normal, Exponential,
Gamma, Beta, Cauchy, Laplace and their interrelations.

Joint and Conditional distributions, Conditional expectations.
Correlation and linear regression for two variables. Joint moment
generating function and moments Bivariate normal distribution.

Cumulative-Distribution-Function, Moment-generating-function
and Transformation Techniques for finding the distributions of
functions of random variables. Expectations of functions of random

variables.

Sampling distributions of mean and variance of a random simple
from a normal population. Chi-square, F and Student’s to distribue

tions.

Weak law of large numbers. Central limit theorem for inde-
pendent and indentically distributed random variates,

Books Sugpested:
1. Introduction to the theory of Statistics by A.M. Mood,
F.A. Graybill and D.Cl. Boes. MeGraw-Hill Kogakusha

Litd., ged Edition, 1976 (Chapters Tto V1),

2. An introduction to Probahility Theory and Mathematical
Btatistics by V. K. Rohtagi, Wiley Bastern Ltd., 1905,

B Introduction to Mathematical Btatistics by RV, Hogg and
AT Cralg, MeMillan 4th Rdition, 978,

OpHon; (1)~ Numerieal Mathematics
o Wiwpolation & Approximation

b Bl Bperator and' thete ralationship,  Lgranges and
Mewiisn IORR s, Mekmiite Dnberpolstion — Thvsrse Dnteepolas
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oI, Least square ;l])])roxilllﬂtiﬂn. Kinds of Errors and thdl’

control,

Salution of algebraic and iranscendental equation:

Bisection method. Secant, Newton-Rephson, Muller’s ang
Chebyshev Methods, Rate of convergence of iterative methods,
Birge-Vita Method Bairstor’s Method for real and complex roots,

Gralle’s Root Squaring Method.

2.

4. System of linear equations

Direct x\'lethods-Grammcr’qTule, Gauss elimination, triangulari-
* ation, Tierative Methods Gauss- Jacobi Gauss-Siedel, Successive
overielaxation methods and their convergence.

Eigenvalues & eigenvcctOrsfe—Gﬂrshgoﬂn theorem, Jacobi
method for symmetric matrices, Rutishaiser method for arbitrary

matrices, Power method.

4. Numerical Differentiation and Integration :
Nutnerical DifferentiationsMethods based on interpolation,

Methods based on finitc differences, Methods based on undetermincd
« nefficiants, Optimum choieef step length. Extrapolation methods.

Numepical integrationstrapetoidal Simpson’s 1/3 and 3/8 rules,
Weddle's rile.  Gauss quadrature formula.

b, Solutions of Ordinary Differentiol Equations

futeod uetion to Numerical Methods,  Solutions of Diflerence
Fiuations.  Tnitial and Belindaty Value Problems,  Lipschitz Con:
dltion. Picards Method, Fuler’s Meéthod Backward Fulers
Method, Mid-Point Method, Taylor's series Method, Ruyge- Kott
Method, Btability of single step methods,

Finite Difference Methods for BY P,

Suggested References

o Iitroduelien (o Numeseal Atalyale, 5.0 Adkinao
(.]“hh. Wilsy & Sohs )

a0 THEFodUetst (o Noterienl Avalysts € 1ol
(A Wealey!

o



-
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General, singular and complete solutions of partial differentia)
equations of the first order. Lagrange’s method, Charpits’s methog
and Monge’s method for partial differential equations of the seconq
order. Linear partial differential equations with  constay
coefficients. Homogeneous linear partial differential equation wiyy,
varible coefficients.

Books suggested for Reference :
1. Principles of Mechanics by Synge and Griffith.

2. A text book of Dynamics by F. Chorlton-Chapters
#-8 for problems.

3. Statics by A.S. Ramsey-Chapter 14 for problems.

4. Hydrostatics by A.S. Ramsey.

Paﬁer IX and X—Any two of the following :
Optional (i) Number Theory

The Basic Representation theorem, Linear Diophantine
equations, Fundamental theorem of Arithmetic, Fermat’s little
theorem and Wilson's theorem.

Bagie properties of congruences, Residue system, Euler'’s
theorem ; Chinese Remainder Theorem. Multiplicative arithimati
funetions, the funiction ¢ (1), p (n) o (n) and their simple properties
Mobius Inversion formula, Primitive roots modulon,

Elementary properties of n (%), Legendre's formula for the
highest power of & prite number that divides nl, statement of the
prifme number theorem Buler's creterion for (|nm:‘ patie restdue, the
I;egemlre sythbol, the Quardratic Reciproeity law and ity applica
tions,

Buttia of two andl four sqiiares, Feriat sonjectire. Graphicon!
fﬂpfhﬂ(’mallml ”" hﬂr”””“s. EH'ET’S pn'.“u“"‘ ‘he”' B

Books for vefesvhies
G, Andrews L7t Nl Theory,
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m?#ical Mathematical Analysis ], Scarborough’

»‘IduCtioﬂ to Numerical Analysis Hilderbrand

Programming}‘ Convex sets and  their propmﬁes "
pl‘:x m@ﬁ\bd Revised simplex algorithm, Degeneracy fi
1y, Senmmty Analysis, Parametric linear programmmg, :
n and” Asmgnment problems.
‘*@m f C‘Iﬁmﬂs Rectangular Games, Saddle Points, Mtxed
",nﬂund nental Theorem for rectagular games, Properties
strate gieﬂ. Relations of dominance. Various methods:
m%‘ rt:ctan%ulﬁr games. Inter-relation between the theory

jaﬂd ﬂmhr programming.

Litgar Programming

§ Linear Programming: Methods
Applications,

Introduction to the Theory of
CIRMmes:

1 "%mc! Theory

ﬂ| rdtr Chatis, Lattices, Bxamples of Lattices, Meets
Diialiiy, Length and  Covering  conditions.  Atoms,
Uamplummnecl aid relattvely compleriented Lattices,
Ailie e genii modulag fatiices, Lattces of groups

Uotlbhoe  1idcieey,  Drreduetbie  elenients. Hdeal sf @
H ‘, H"”h'“”“ l“)l'lll”mi““‘ RITEL '-tlﬂmﬂ‘hh“‘u.

lfhs f
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Books for Reference :
' Thomas Dounellan :

Oxford, 1968. |
(Chapter 2, 3 4 Chapter 2,

Lattice Theory, Pergamon Pregs,
sections 21, 22 and 27 only)

Option (vi)—-Probability Theory :

Probability ~spaces. Finite Probability space. Conditiona)
Probability, Bay’s theorem, Random variables Mathematicy]
Expectation and Moments. joint Distributions. Independent
Random variables. Convergence of sequence of random variables,
convergence, in distributions, convergeiice in probability, almost
sure convergence, convergence in quadratic mean, Helley-Bary
Theorem. Complex valued Rindom variables. Characteristic
function, Inversion theorem. Continuity theorem. Distribution
of X and S. Kolmogorov's inequality. Weak and strong law of

Large Numbers.

Books for Reference :

i. Modern Probability Theory and its applications :
E. Parzon.

2. An Introduction to Probability T‘cory and its
applications Vol. I-(3rd edition). W. Feller.

4. Probability. Elements of the Mathematics Theory
E. R. Heathcote.

Option (vii)—Computer M athematics
b Mathematical Logic

' IStntemenm; cofineetives; arguments; quantifiers; deductive
and inductive methods predicates, open and close statements

8. Gombinational Logie

el eireii, Postiilates  of Hoolean Algebra; De Mo rand

T
“m:!t‘i::t;a hunmy' PHReiple ; algelrate simplifieations:
LU T Y Maps ahd Ouine. MoClogkey technlgie

iz
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i‘ R sentation| Binary Aritl:metic

Y | ; . '
lonver ion from decimal to binary, octal, hexadecimal numbers
5 a. Fixed point representation, addition, substraction
N n.‘;v,,' ‘j‘sc.)mplement, multiplication and division; Floating
representation: BCD, ASSIT and 1BCDIC codes.

i

blem solving on Compuier
i ol ) |

i charts and algoratluns; design of | rograms; characters-
). i&gbpd\prognun; lop-(lown, bestom-up and  structured pro-
ing methodologies.

.

K rogr mbﬁng_dnngunges -

=

~ Basic and PASCAL. Constants, variables, (xpressions, asisgu-
ent statements, I/o constructions, Control and iterative statements
trays, sub-prograins and their use in developing large programs.

| Development of programs for elementary problems and their implemen-
~ lation.

* #@M: 1. Bec. 1-4 econstitute half of the paper as basie
L : w computer seience and Bee. §+7 constitute the other

| half as progeamming skill and its applications.

~‘Llo Theoty paper will consist of Bo marks and 2o
. inarks are proposed for internal nssesment based
tpoh the practical work done.

i
4o Kot theory 4 periods and for praetical work 9
periods are to be allotted per wesk,

’

SOMpUISE Bysiein Architecture. M. M. Mano (PHI)

Horn A ekt &  Dariee
Pt Algebiea ()

Pr ciple of optimization and its applic"atinh to multistage
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