B.A./ B.Sc. DEGREE
COURSE STRUCTURE FOR MATHEMATICS SUBJECT

[Duration 6 Semesters (3 Years)]
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SSht-1.1: ALGEBRA-]

Mathematical Logic:

Revision of symbolic logic of simple and compound propositions, tautology,
contradiction, valid arguments, the structure of mathematical systems. Direct
and indirect proofs. Disproof by a counter example. Quantifiers, universal
ﬁLIﬁﬁdr IS, QKI(—;L&HD::: t

Eguivalence r\’-*éa‘iior'w,
functions. Exists

quantifiers and 1 ion containing quantifiers. 10 Hrs
| i

il T L s Y
Composition of Cauntable ang
i 344
e sefs 10 mrs

fatrices:

Vit Sy e
F\r_'\.:j{_}ttu: 3

equivalent matric

homogenzous syst critarion Tot 23 i
Refersncas;
{Bangalore Univers
4. Y& Line and 5.Y. Lio: Set Theory, Intuitive Approach (Houghton Mifflin Co.)
4. S.tipschutz: Sei Th
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Limits & C

BSM-1.2: CALCULUS.-}

ontinuity:

Recapitulations, algebra of continuous functions. Properties of continuous
functions, differentiability, Rules of differentiation.

Successive Differentiation:

10 Hr

L

n" derivative of the functions (ax+b)", log (ax+b), e, sin (ax+b), cos (ax+b),

e sin (

bxic), e cos (hxrc Leibnitz theorem and ap: lications.,
)n’

Fotar Coordinates:

Angle b

Derivati

Theory of

10 Hrs

etween the radius vector and the tangent. Angle of intersection of Curvas
(poler form). Perpendicular from pole on to the tangent. Pedal equations.

ve of an arc in Cartesian, parametric and polar form.

Plane Curves:

of inflection, concavity and convexity of curves. Curvature of plane
Formula for radius of curvature in Cartesian, parametric, polar and pecal
curvelure, evolutes and involutes. Envelopes, asympictes,
ular points, cusp, node and conjunate points. Tracing of standard curves i

Centre of

in and polar forms.

References:

[

Shanthi Narayan: Differential Calculus (5.Chand & Co.).

Murray R, Spiegel: Advanced Calcutus (Schaum Series),

L.Bers: Calculus, Vol T& 1T (IBM).

Rudraiah et al, College Mathematics, Vol. I, (Sapna, Bangalore)

F.Avres Jr: Calculus, Schaum Series,

~
[l

10 Hrs




BSH-2.1: ALGEBRAA

Theory of Equations:

Relation between the roots and coefficients of general polynomial equation in
one variable. Transformations of equations. Descartes’ rule of signs. Solution
of cubic equations (Cardon method and trigonometric method).  Biquadratic
equations. 15 hrs

Sequences:

Sequences, sub-sequences, bounded and unbounded sequences. Convergence
and divergence of sequences and subsequences, monotonic sequences, algebra
it superior and limit inferior of seguences, limit

L

of convergent sequences, i

points as limit of convergent, subsequences. Cauchy sequences, Cauchy's
crion for convergence. 15 hrs f
Infinite Series:
'g ice of series, series of non-
} ries, comparison test and integral test
olute and corwr‘lt:\,l.aé convergence. Ratio
aiternating  series, uniform
15 hrs
Referen
1
i :
& 1
S la: Infinite Serias, McMillan Co.
Introduction to Sequences, Series and Improper -
&
£
i



BSH-2.2: CALCULUS.I i Ll

Integrai Calculus:

Recapitulation of definition of Integration. Integrals of a
atic rational and irrational functions. Definite inte 5,
) 15hrs | sum with examples. Standard reduction formulae with

gebraic, trigonometric,
Definita integral as limit of
1 examples.

Applications of Integral Calculus:

- Computation of areas, surface ar of revolution.
~ L TR T Sy e i g it o F
i Lengtns of arcs for standard curves in 30 hirs
(¥ ifal
i
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2. Murray R. Spiegel: Ag
Bers: Calculus, Vol
! Lo Shanti M {S.Chand & Co.).

2. Rudraiah et al; College S, {Sapna, Bangalore).
L




BSM-3.1: VECTORS AND SOLID GEOMETRY

Yactors:

Recapitulation of vector algebra. Vector triple product. Product of four vectors.

Reciprocal vectors.

Solid Geametry:

Cartesian coordinates in three-dimensional space. Relation between Cartesiar

coordinates and position vectors. Distance and division formulas
Cartesian form). Direction cosines of a line (as components of

T K T O B T et 1 =1
Direction ratios of the join of two jjUFiilb. Projection o a stralg

pavi
Area of a triangle and volume of a tetrahedron with given vertices (vector anc

Cartesian forms).

Equation of a plane in the form: (i) (r—&)n=0 (i) r=c+ia ' mb

10 hrs

b

(in vector and
a um_ vector).
it line (vector
and Cartesian form), anc‘(- etween two lines (dot product and Cartesian forms).

(if) F-8b-3c-3l=0 and their Cartesian equivalence. Plane through three
I\ i

points.  Angle between planes. Equation of plane

in the form (i) f=a+b;

(i} F=[1-t]a+tb and their equivalent Cartesian forms. Angle between line and
plane (vector and Cartasian forms). Condition for a lin2 1‘0 I"e: i:* 2 fveci‘or
and Cartesian forms). Planes coaxial with given pianes. line of

intersaction of Hwo pianes. Perpendicular distance ne and
plane. Planes bisecting the angle betwean two g by of two
lines. Shortest distance between two lines (all these resuits are t6 be obtained in

both vector and Cartesian forms).

Hefarences!

l.  S.L.loney: Coordinate Geometry, Part-I (MacMillan)

2. Shanti Narayan: Elements of Analytical Solid Geometry (S.Chand & Co.)
3. Khanna M.L.. Analytical Solid Geometry.

4. Bifi R.).T.: Coordinate Geometry of 3-Dimensions, McMilian India.

i s Vector &Analysis (Schaum Se

6. ayan: Vector Algel 0.)
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=
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BSM-3.2: REAL ANALYSIS )
Differentiability:
] Rolie’'s theorem, Lagrange’s and Cauchy's mean value theorem.  Taylor's
s (0 hrs : theorem with Lagrange’s form of the remainder. Taylor's and Maclaurin’s series.
) : Problems on transcendental funclions. Indeterminate forms, L'Hospital rules. 15 Hrs
i Reimann Integration:
'_:'1 *3i 1 ot " ¢ " ~ - - 1 pr o o~ -
- g : Recapitulation of real number system, postulates a their conseguences,
i i H J L 8 i n ik fieze
2 nequalities and absolule values, lower and upper bounds.
The uy and lower sums, necessary and sufficient conditions for integrability.
Algebra of integrable functions. Intergrability of continuous and monotonic
functions. Fundamental theorem of calculus, change of variables, Integration by
parts. The first and second mean value theorems of integral calculus, 5 Hrs
s . Line and Multiple Integrals:
£ “a line int l; 5. Exa on evaluation of iine
Examples on differentiation under integral sign and integration under
)
I its conversion 1o iterated integrals. Evaluation of
" ts (i) in regions bounded by given curve -
i3 ; s as double integrals.
S as a
35 hrs 5 obre

References
: L. Shanti Narayan: Differential Calculus (S.Chand & Co.)
2, W R. Spiegel: Advanced Calculus (Schaum'’s Series).
nikoff 1.5 Advanced Calculus |
S.C.Malik: Mathematical Analysis (Wiley-Eastern)
'
: 5. Sharma and Vasistha: Real Analysis {Krishna Pral
i 2
|
{
k
’
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BSM-4.4: ALGEBRA-II

Abstract Algebra:

Groups, sub-groups, cyclic groups, Lagrange's theorem and its consequences.
Farmat's and Euler's theorems. Homomorphism and isomorphism. Normal sub-
groups, quotient groups.  The fundamental theorem of homomorphism.
Permutation groups. Rings, sub-rings, integral domains and fields and their
simple properties.

Linear Algebra:

Vector space examples Including K™ and . Properties of ve
spaces. Criteria for a subset to be a subspace. Linear combinalion concepts of
linearly independent and dependent subsets. Basis and dimension of a vector
space and standard results related to a basis. Examples illustrating concept and
results (with emphasis on R*). Linear transformations: Prope of linear
transformations, matrix of a linear transformation, change of basis, range and
Kernel of a linear transformation, rank nullity theorem.

Lor space!

References:

ain 1.N,: Topics in Algebra (Vikas)

2 B.: A first course in Abstract Algebra {Addison ~ Wasley),
3 Lipschitz S.: Linear Algebra (Schaum Series).

| Vector space of Finite Dimension (Oliver and Boyed).
i I, Hindu Co

77




BSM-4.2: DIFFERENTIAL EQUATIONS-I

Formation, equations of first order and first degree. Homogeneous, exact, linear
and bﬂ’rm““r equation.  Simple equations of m'st order and higher degree
equations solvable for p, x, v. Clairaut's equations.  Singular solutions. Linear
equation with n' order and constant cmﬁeuentr Pa'ﬂcuiar integral when RHS is
of the form e™, ¥° sin ax, cos ax, eV, xV where V is a function of x. Cauchy
Euler Girorema an-—'u'o'i‘ of order two. Simultaneous differential equations
(o ”’"':”'e‘“‘- fhicients, ::.ounm of ordinary second order

i az'\'rJ(J methe OS5

1. When & part of comple 2imentary function is given

LT b gy ey T
2‘ \_||{':|n__|;1

Changin

Lk

4. When a first integral is given (exact equation).

) heigl

5. Variation of param

Refererices:

[

2. Choriton F; O | & Difference Equaticns (Van Norstrand).

3. Ayres F: Differential £ eries).

&£ F.

5. Pisggio H.T.H erential Equations (Orient Longmans)

&. erential Equations 2
%

Daniel Murray: Introductory Course in Differential Equations {Orient | onaman).



BSM-5.1: VECTOR ANALYSIS AND LAPLACE TRANSFORMS

Vector Analysis:

Scalar field, gradient of a scalar field, geometrical meaning, directional
derivatives. Vector field, divergence and curl of a vector field. Solencidal and :
irrotational fialds. apiaoan of a scalar field. Vector identities. Expressions for
Vi, div £ and curt f in orthogonal, curvilinear coordinates and specialization to

Cartesian, ¢

thearems (S

lindrical and spherical coordinates. Greens, Gauss and Stokes
stements anly) simple examples, L5 Rrg

Fourier Serias:

Periodic functions. Fourier series of functions with period 2n and period 2L, Half
range cosine and sine series. 10 hrs

4
Laplace Transform:
Definition and basic properties. Laplace transform of some common r;;nr.:f'ions. g
Laplace transforms of the derivatives and the ng:ai of a func t- 3n. Laplace E
transform of the Heaviside and Dirac o’e't; function — Cunvu' ution '-;"': orent.
Inverse Laplace transforms: Application to ordinary finear differential o wation of
first and second order with constant coef h:.iu its, 20nrs |
References:
L. Murray R, Spiegel L: Vector Analysis (Schaum Series).
2. Spain B: Vector Analysis {ELBS
E Murray R, Spiegel L: Laplace T
Spain B and Smith MG.: F sics {Van-Norstrand).
5 Churchill RV and Brown JW: Fourier Series & Beundary Velue Problems
(MeGraw Hill).
|

79
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BSM-5.2: DIFFERENTIAL EQ UATIONS-I

Series Solution:

Legendre differential equation.  Legendre polynomails Pn {x) as a solution,
g ' Rodrigue’s formula, generating polynomials theorem, orthogonal property and
: basic recurrence relations. Bessel differential equation. Bessel function J.(x) as
a solution ~ generation formula — integral formula for J, (x): orthogonal property.
Basic recurrence relations — problems there on.

o
Total Differential Equation:
Necessary condition for the equation Pdx+Qdy+Rdz=0 to integral — pi
- . = , dx dy dz
there on. Solution of equation of the form =S5 o
L0 hrs [‘ Q% R

Partial Differential Equations:
Formation of partial  differential equations, lagrange’s linear cquations
3 Pp+Qg=R. Standard types of first order linear partial differential equations and
equations reducible to standard form. Charpit’s method.

oy

201 :
|
deferences:
1. Boyce and Diprima Elementary Differantial Equations and BvP {John w
Songt.
2. Simmons G.F.; Differential Equations (TMH).
3. Chelton F.: Ordinary Differential Equations (Von-Norstand).
4. Ayres F.: Differential Equations (Schaum Series)
FTODIEMmS - 1 Yirg — & oy i
2. lan N.Sneddan: Elements of Partiz !
6. Stephenson G: An introduction to Partial Differential Equations (ELBS).
i
E'
|
i
i



QPTIONALS .
BOM-5.3{a): DISCRETE MATHEMATICS- o
Sets and propositions-Cardinality. Mathematical induction.  Principle of inclusion -
and exclusion. :
Computability and formal languages — Ordered sets
Languages, Phrase structure grammars, Typczf' of grammars end languages 12 Hrs
Permutation
Binary relati
latiices. (_.ml.r_', and ;"«:‘.-u__]L..c!mS,

. and Planar Graphs: Basic terminology, Muliigr
Hamiltonian Paths and Circuiis.

Searcr
Networks :

References:

1 : 1 t"
2. Trambley
tg Cor
U
i i
2 Gl H
omputer Saence

t
5



B3M-5.3(b): MECHANICS-I

Dynamics of a Particle and System of Particlas:

- Conservation principle. Mechanics of particle-conservation of linear momentum,
i- angular momentum  and energy.  Mechanics and system of particles

conservation of linear momentum, angular momentum and energy.
: Tangential and normal components of velocity and acceleration. Canstrained
12 Hrs :

motion of a particle undes gravity aiong, inside and outside of a cirdle and a
cycloid. Radial and transverse compou

nds of velscity and acceleration. Motion

o of & particle in a central force field, determination of orbit from central forces and
13 Hrs vice versa, Kepler's law of planetary motion. 23 his
T Dynamiics of Rigid Bodies:
Centre of mass of a rigid body, static equilibrium of rigid body, rotation of rigid
body about a fixed axes. Moment of inertia. Laminar motion of 3 rigid body,
body rolling down an inclined plane.  Angular momentum of a rigid body.
i Product of intertia, moment of intertia of 3 rigid body, about an arbitrary axes,
L 2 : momental ellipsoid. D'Alembert’s principle, General equation of motion of & rigid
20 Hrs body, motion of centre of Inertia, motion refative to centre of ineitia. 22 hrs
i References:
1. 5.L.Gupta, V.Kumar and H.V.Sharma: Classical Mechanics; Pragati Prakashan,
soplication Meerut.
f; 2. F.Chorlton: Textbook of Dynamics, CBS Publishers, New Delhi,

Computer . - . s , ;
3. Murray R Spiegel: Theoretical Mechanics, Schaum Series,

4. S.L.Loney: An Elermentary treatise on the dynamics of a particie and of rigid
y b1 } . £
bodies, Cambridge University Press, 1958,

L

Grant R.Fowles: Analytical Mechanics, Holt, Rinehart and Winston inc.




BSH-5.3{c): OFPERATIONS RESEARCH-I

Probability Theory:

Notion of probability — Random experiment, sample space, axiom of probability,
elementary properties of probability, equally likely outcome problems.

Random variables — Concept, cumulative distribution function discrete and
continuous random vriables, expectations, mean variance, moment gengrating
functions.

ninomial random

Discrete Random Variables - Bemoulli random variabl
variable, geomeltric random variable, Paisson random variabie

Conti

varat

vous Random Variables — Uniform random variable, exponential random
mma random var Normial random va

Conditional prebability and  Conditonal  expeciations 5 1,
1[“Cff3p€‘ﬂdf’f“lci° Computing expectation by conditioning; some applications — & list
model, a random graph, Polya’s urn model,

Bivaric Randon

gistributions, the o

aint  distribution,

Functions of Random slea -~ sum of random varial

a the [aw of lar
ars and central limil theorem, the approximation of

ufion. 45 hrs

References:

1. Ross S.M.: Introduction to probability models (Acads

2. Gupta 5.C. and Kapeor V.K,: Fundamentals of
Sons).

3, Pitman ).

1. Blake L ited Probability {

o
£




BSM-5.3(d): THEORY OF GRAPHS-

Introduction, graphs, finite and nul graphs.  Connectedness aned component
; dedres of vertex, minimum and maximum degres, zdeg v, =2v. The number of
iy f vertices of odd degree is even. Isomarphism, complete graph, line granh, total
graph.

i Lot
20 hrs
sl :

Sub-graph, spanning and induce

wuced  sub-graphs, walk, trail, path, cyde, the
il 2 §-1 i Ty 1 oo 5 S 7 a * 5 Lz, TR Tl e ey AP TR PO
g : shortest path problems, bipartite Qrapih. Lnaracterization of bipartite gragh in

' terms of its cyoles. 10 hirs
oM 3

: =g 4 - e p T R et ot 5 o oy
Matrix representation: Incidenee, agjacenty, rank of a matriy, cyehic

-

DIME appiications,

Raferences:

1. Robin ). Wilson: Introduction to Graph Theory, Longman (Londor), UK.

I

Narsing Deo: Graph Theory & Applications (PHI}, Tndia.

3. Frenk Harrary: Grash T

dlications, India.

BEM-5.3(e) MATHEMATICAL MODELLING.:
(e} TICAL B ELL!
b
i T gl cal
I Mathamatical Modelling through Ordinary Differential Equations:
|
{ Linear growth and decay models: Single species population models
growth, fon and emigration on population s !
sciantific ¢ nnovalion, re Ciive decay, diffusion, di
1.
Righer Order Linear Models:
ing in dynamics, vit of
ced motion, electric circuit pro
; M
P
¥ B e



BSHM-6.1: NUMERICAL AMNALYSIS

Errors: Classification of errors (absolute, rounding, relative and percentage
arrors). Relations connecting the errors with illustrations.

Solution of non-linear eguations: methad of successive bisection, method of false
position, Newton-Raphson's iterative method, the secant method,

Solution of system of equations: Gauss elimination methoed, Jacobi method,

e Tl e Tl
Seidel methnd,

3

ite Differences: Definition and properties of A, ¥V and £ and relations between

The n' differences of a polynomial,

)

olation: Newton-Gregory forward and backward sation Tormulag,

's and Newton's interpolation formula for uncgual intervals, inverse

differentiation using forward and backward difference formulae.

¢ second derivatives,

|\‘."'\
1/3F gnd 38N
probtem for or

=

}
feferences: :
] ¢

Z.
3 |« Computer Orit
cuswamy £ Numerical Method
in, S.R.K. Iyangar and RK. Jain: b Methods (New Age Int




india).

BESM-6.2: COMPLEX ANALYSIS AND IMPROPER INTEGRALS

Trigonometry:

Expression of sine and cosines using De-Moiver's theorem. Series of sines and
cosines.  Hyperbolic functions, Logarithm of a complex number (Simple
examples) Surnmation of trigonometric series {simple problems).

Complex Analysis:

Recapitulation of Complex numbers, the complex plane, conjugate and modulus
of @ complex number.  The polar form, geometrical representation, kuler's
g7 = Cos 4 + i sin 1. Functions of complex variables: Limit, continuity
and differentiability. 10 hrs

Analytic functions, Cauchy-Reimann equations in Cartesian and polar forms.

Sufficient conditions for analyticity (in Cartesian form). Real and imaginary parts
of analytic function which are harmonic. Construction of analytic function, given
3l and imaginary parts.

The complex Ine integral: Examples and properties (definitions of the concepts

borhood of a point, closed contour, etc. at appropriate places should be

mantionad

rem (statemer its conseguences.  The Cauchy’s
the function and derivatives. Applications tc the evaluation

20 hrs
Integrais;
integrais of the first and second kinds. Convergence-Gamma and Beta
normai probability integral and error functions, results following the
wection between two functions, applications to evaluation of
tion formulae, Sterling formulae {Statements). 15 hrs

.+ Introduction to Complex Variables and Applications (McGraw Hili).

2. Murray R. Spiegel: Complex Variables {Schaum Series),

omplex Analysis (Wiley Eastern).

F

omplex Analysis (McGraw Hiil ).

5. My ' R.Spiegel; Advanced Calcuius (Schaum Series).
SIS s ff 1.S.: Advanced Ca 5 (McGraw Hill),

In




= e
References: For Mathematical Modelling - 1

1. Differential Equation Models, Eds. Martin Braun, C.S.Colman, D.A.Drew, Springer
Verlag, 1982.

2. Discrete & System Models, W.R. Lucas, F.S. Roberts, R.M, Thrali, Springer
Verlag, 1982.

Life Science Models, H.M. Roberts and M. Thompson, Springer Verlag, 1982,

i

Models in Applied Mathernatics, Springer Veriag, 1982,

(%]

Mathematical Modeling, J.N. Kapur, Wiley Eastern, 1988.

ESh-6.3(2): DISCF

Lnalysis of Algorithms:

Time compiexity of algorithms, shortest path algorithm, complexity of problems.
Trackable and intrackable problems. Discrete numeric functions and generating
functions. Recurrence relations and recursi Jorithms:  Linear recurrence

slations with constant cosfficia:

i g R v b -
soidtions. Solution by the me

Coding Theory:

& b sorhrdin: mmid oy - SRR R —— ime perdon meelime wE
semigroups, monoids and groups, codes and group codes, codes, coding of

binary information and error detection, decoding and error correction.

Boolean Algebra;

e

Structures.  Principle of duslity.  Distributive

Boolaan lattices and Boolean Algebras.  Boolean
and expressions. Fropositional calculus. Dasign and implementation of

[t
i
B

orks. Switching circuits.

wl

tructures with Apnlice

3 v to Engineering and Computs
hematical Structures for Computer




BS-6.3(b): MECHANICS-I

Analytical Statics:

Resolution of forces in two and "i"ir‘f‘-‘»'=~d'!me:“-.si:')n
taw of Torces, Lamis theorem.
couple, Varignan's theorem and

;5 qi* f{‘s{c ‘L‘?‘Jz' Cliv
(,om_.,t ions of fl(_‘!ui|lbr:u!'."‘-., commaon cat

Hydrostatics:

fregsure eguation,
pressure, pressure in
curved surfaces.

F

n of equilibnium, lings of force, surface of equal
, centre of pressure, rasultant pressure on plane and

Equilibrium of floating bodies, curves and surfaces of buovancy, stability
hvdrostatic eqguilib lf-"n of floating bodias, meta centre, work done in producing a
displacement, vessel containing lguid.

References:

o
2 o
- ;

omeachanics: Parf-1 Hydrostatics,



B5M-6.3(c): OPERATIONS RESEARCH-U : L

Anear Programming:

Formulation, hinear programming in matrix notation, Graphical solution, some
basic properties of convex sets, convex functions and concave functions, simplex
methods, artificial variables, M-technigue, two-phase method. Principle of
duality in linear programming problem. Fundamental dualit ty theorem. Simple
problems, dual simplex method, sensitivity analysis, transportation  and
assignment problems. Network analysis — CPM and PERT, 35 hrs

SR

integer Programming:

Gomaory's constraints, cutting plane algorithm, branch and baund algorithms 10 hrs
eferences:
L. F H.. Operations Research (McMillan).

2. Kanitl Swarup, Gupta P.K. and Manmohan: Operations Research (5.Chand & Co.).

3. Kalavathy S.. Operations Research (Vikas).
z 5.0. Operatio

BSW-6.3{d): THEORY OF GRAPH-II

1 tree, rogted and D st
S and some examo s, 15 hrs

L0 hrs
uterian and Hamiltonian Graphs:
Introduc (r prablem and
travelling s
graphs and properties of Hamiltonian graphs. Some
ronic notwork. 20 hrs

Tt rmcds e ru'\ o Trneym T
I ugelain s o arapn i

ah LuL‘CM\.’ & )c\ Mications

ph Theary, Narosa Publications, 1

84

e ot

0



10 hrs

i & Co.)

10 hrs

20 hrs

BSNM-6.3(e) MATHEMATICAL MODELLING-I

Modeling through  differential  equations. Mon-linear  model Non-linear
population growth model, multi-species models, age struectured population
madel, prey-predator model, competition model, epidemic grawth model, spread
of technological innovations and infections diseases, chemical reactions.
Modeiling in dynamics - simple pendulum, falting body.

Mathematical model

o PR T 4 e,
PRI

Gitorence equetions: the need for modeliing
through difference equations, simple models population growth modal, fogistic
model, prey-predator modeal, competition model, epidemic model, non-inear
poputation growth i

sRNSNCS.

miodel, an aue strustued model, Hardu-Weinh I;

References:
t. Differential Equations Models, Eds. Martin Braun, C.S. Coir D.A. Drew

Soringar Verlag, 1982,

Pt

1 2 it emmy . S e 3
2 & hj,’bt‘;‘l‘.l Models, W.R.

arlag, 1952,

x|

3

Fi]

L g,

£ - 9 s T O Ty oo
3. ng, J.N. Kapur, Wiley Eastern, 1988




