SEMESTER 111

1.1 Caleulus IT

Tolal marks: 100

Theory: 75

Internal Assessment: 25

5 Leclures, 1 Tutorial (per week per student)

Funclions of several variables, level curves and surfaces, graphs of Functions of two variables,
limits and continuity of functions of two and ihree real variables, partial differentiation (tweo
variables), partial derivative as a slope, partial derjvative as a Tate, higher order pariial
derivalives (notion only). equalily of mixed pavials, fangent planes, approximations and
differentiability, sufficient condition for diffcrentiability (statcment only). chain rule for one and
wo independent parameters, illustration of chain rule for a funclion of three variables with ihree
independent parameters, directional derivatives and the gradient, cxirema of funclions of twao
variables, method of Lagrange mullipliers, constrained optimization problems, Lagrange
mullipliers with (wo parameters.

Referenre:

[1]: Chapter 11.

Double inlegration over rectangular region, double inlegralion over nonrectangular cegion,
double integrals in polar co-ordinates, miple integrals, cylindrical and spherical co-ordinates,
change of variables.

Reference:

[1]: Chapler 12.

Divergence and curl, line integrals, The Fundamental Theorem and path independence. Greea’s
Theorem, surface integrals, Stoke’s Theorem, The Divergence Theorem.

Reference:

[1]: Chapter 13.

! REF:RENCE:
1. M. J. Strauss, G. L. Bradley and K. I. Smith, Calewles (3 Bdition), Dorling Kindersley
(India) Pvt. Lid. (Pearson Education}, Delhi, 2007.

SUGGESTED READING:
I. Jerrold E. Marsden, Anthony J. Tromba and Alan Weinstein, Basic Multivariable
Cafcufus, Springer-Verlag, 2005.
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IIX.2 Nomerical Methods and Programming

Tolal marks: 150

Theory: 75

Praclical: 30

Internal Assessmieni: 25

5 Lectures, 2 Practicals, 1 Tuloral (per weelk per student)

Algorithms, Convergence, Bisection method, False position method, Fixed point ieration
method, Newton's method, Secant method, L1 decomposition, Gauss-Jacobi, Gauss-Siedel and
SOR iterative methods,

Reference:
[1]: Chapter 1 (Sections 1.1-1.2), Chapter 2 (Sections 2.1-2.5), Chapter 3 (Section 3.5, 3.8).

Lagrange and Newton inlerpolation: linear and higher order, finile difference operators,

References:
[1]: Chapter 5 (Sectlons 5.1, 5.3)
[2]: Chapter 4 (Section 4.3).

Numerical differentiation: forward differcnce, backward difference and ceniral difference.
Integration: trapezoidal rule, Simpson's rule, Fuler's method.

Reference:
[1]: Chapter 6 (Sections 6.2, 6.4), Chapier 7 {Section 7.2)

Note: Emphasis is to be laid on the algorithms of the ahove numerical mcthods.

Practical / Lab work fo be performed on a compitier:
Use of computer aided soliware (CAS), for example Matlab / Mathemarica / Maple | Maxitma

etc., for developing the following Nwmerical pPrograms:

(i) Calculate the sum 1/1 + 1/2 + 1/3 + 1/4 4 <eemmee— + 1/ N.

(i) To find the absolute value of an integer,

(i) Enter 100 integers into an array and sort them in an ascending order.

(iv) Any two of the following
{(a) Bisection Method
{b) Newton Raphsen Method
{c) Secant Method
{d) Repulai Falsi Methad

{v) LU decomposition Method
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f¥i) Gauss-Jacobi Mathod
(vit) SOR Meihod or Gauss-Sicde] Melthod

(viif) Lagrange Inierpolation or Newton Interpolation

(ix) Simpsen’s rule.

Note: For any of the CAS Maiab ¢ Mathematica / Maple | Maxima etc., Data types-simple data
types, floating data types, character data types, arithmetic operators and operator precedence,

variables and constant declarations, expressions, input/output, relational operators, lopical

Operators and logical expressions, control statements and loop statements, Arrays should be
iniroduced to the students.

REFERENCES:

1. B. Bradie, A Friend’ Introduction to Numerical Anal 515, Pearson Bducation, Tndi 2007,
i 3y iy d,

2. M. K. Jain, 8. R, K. Iyengar and R. K. Jain, Numerical Methods for Scientific and
Engineering Computation, New 2ge Intcmational Publisher, India, 5° edition, 2007.
SUGGESTED READING:

1. C. F. Gerald and P. O. Wheutley, dpp;ied Numer

ical dAnalysis, Pearson Edneation, India 7
cdition, 2008
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UL3 Algebra I

Total Marks: 00

Theory: 75

Internal ASsessment: 235

3 Lectures, | Tutorial (per week per Student)

ETOUps and quaternjon EToups (illustration through matrices), elementary Properties of Eroups,
subgroups and €Xamples of subgroups, Centralizer, normalizer, center of a group, cyclic groups,

Cycle notation for Permutationg, Properties of PEImutations, evep and odd Permutationsg,
alternating group, a Cheak—Digﬁ Scheme hased on the dihedral 8roup L. . product (HIK) of two
subgroups, definition and Properties of cosels, Lagrange’s theorem and Consequences Including

Definition ang Sxamples of hnmmnnrphism, Properties of Immummphfsm, definition and
examples of isomorphism, Cayley’s theorem, Properties of fsanm:]:lhfsm, Isomorphism theorems I, 17 an
I, definitioy and examples of automarphisms, jpper atomorphisms, AUtomorphisms and inper
automorphisms 5TOup, automorphism Eroup of finite and j; Inite cyclic Eroups, applications of factor
8roups fo automorphisms Eroups, Cauchy’s theorem for Inite abelian groups,

Reference:

[1]: Chapter 6, Chapter 9 (Theorems 9,3—9,5.}; Chapter 10

REFERENCES;
1. Joseph A. Gallian, Cnmewwamfy Abstract Algebra (4t Ed)), Narosa Puinshjng House, 1999

SUGGESTED READING:
1. David &, Dummit ang Richard ©7. Foote, Abstraes Algebra (zn Edfiion), Johg Wiley and

Sons (Asia) Pyt. Lid, Singapure, 2003.
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1.4 Qualifying paper
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