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Course Structure and Syllabus

for
Two Year M. Se. Programme in Applied Mathematics
m First Semester
ourse Code | Title of th TTr e
e Course Core/Elec, | L-T-p Internal | External Total
_\

AM-101 Linear Algebra [ C g ———xam. | Marks
-0 | K LR |
s ————————C [0 T
% Ordinary Differential & uations C 3-1:0 [ 30 70 180

M-104 Methods of A lied Math i 300 | BT

A Commmo k- cd Mathematics-] | ¢ 3-1-0 | 30 70 [ 100

M-105 Computer Programming C 3]
L C ] 3141 30 70 100
m : Second Semester
ode | Title of the Course Core/Elec. | No. of Internal | External Total
credit Exam. | Mark

e | ,

AM-2 | Abstract ATroie——————— | | s
ﬁ Abstract Algcbla. C 3-1-0 30 70 100
V202 | Complex Analysis C 3-1-0 30 70 | 100 |

AM-203 Applied Numerical Methods C 3-0-1 30 70 | 100 |

AM-204 Partial Differential Equation C 3-1-0 30 70 | 100 |

AM-205 Probability and Statistics | C 3-1-0 30 70 100

Third Semester

Course Code | Title of the Course Core/Elect | No. of | Internal External | Total

ive credit Exam. | Marks

AM-30] Methods of Applied Mathematics-I] C 3-1-0 30 70 100

AM-302 Operation Research C 3-1-0 30 70 100

AM-303 Functional Analysis C 3-1-0 30 70 100

AM-304 Mechanics C 3-1-0 30 70 100
&M-BOS(A) Elective - | E 3-1-0 30 70 100

Fourth Semester
Course Code | Title of the Course Core/ | No.of | Internal | External Tolﬂ
Electi | credit Exam. | Marks ‘
ve

AM-401 Fluid Dynamics C 13101 3 | 70 100_|

AM-402 Applied Discrete Mathematics C 3-1-0 30 1 70 100 |

AM-403 Elective - 11 E [ 310 | 30 70 llggﬂ\

AM-404 Elective — 11 E 5-0-0 | 30 70 i

AM-405 Seminar and Project B 0-3-1 | 30 70
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AM-101 LINEAR ALGEBRA

:{};IT-I: Vec.:lor Space, Subspace, Direct sum and Linear independence of
Spaces, Linear Independence and the Span, Bases and dimension,

Linear  Transformation. Range and Null Space  of linear

t' . e " . . :
1ansf0m1al?on, Matrix representation of linear transformation, Inverse linear
transformation, Change of basis matrix.

UNIT-IH: Eigen Values and Eigen veclors, Cayley- Hamilton Theorem,
Dlagonallzatxon, Geometric and algebraic Multiplicity.

UNIT-,IY: Inne_r products, orthonormal sets, Gram-Schmidt orthogonalization,
Bessel’s mequa.h.l » orthonormal basis linear functional, dual space and Adjoint
operator, Hermitian matrix, Normal Matrices, Bilinear form, Quadratic from.

Text and Reference Books:

I. Linda Gilbert and Jimmie Gilbert, Elements of Modern Algebra, Seventh edition, Cengage
Learning,

2. Herstein, 1. N., "Topics in Algebra", 2nd Ed., John Wiley & Sons. 2004

3. Fraleigh, J. B., "A First Course in Abstract Algebra", 7th Ed., Pearson Education 2003

4. Artin M., “Algebra”, 2nd Ed., Prentice Hall India 2011

5. Gallian J. A, “Contemporary Abstract Algebra”, 8th Ed., Cengage Learning 2013

6. Hoffman, K. and Kunze, R., "Linear Algebra",Pearson Education (Asia) Pvt. Ltd/ Prentice

Hall of India 2004

7. Leon, S.J., "Linear Algebra with Applications", 8th Edition, Pearson 2009

8.. Peter, J. Olever and Shakiban, C., "Applied Linear Algebra", 1 Edition, Prentice Hall 2005
9. Strang, G., "Linear Algebra and its Applications",Thomson Learning Asia Pvt Ltd 2003
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AM-102 REAL ANALYSIS

QNIT-I: Function and limits
dlfferentiability of functions
of integral, Properties of Inte

, Sequence and series, limsup, liminf, continuity,
of one variables, Definition of integral, Existence
gral, Riemann integral, Improper Integral.

UNIT-II:  Sequence and series  of Functions: Pointwise and Uniform
Copvergence, Cauchy Criterion for uniform convergence, Weierstrass M-test,
Uniform co

. nvergence and continuity, , Uniform convergence and integration,
Uniform convergence and differentiation, Riemann-Stieitjes integral.

UNIT-III: Functions of several variab

vector-valued functions, linear transformation of R" properties and
Invariability, inverse and implicit function theorems.

les: continuity and Differentiation of

UNIT-IV:  Directional Derivative, Chain rule, Partial derivative, Hessian

matrix. The Inverse Functions Theorem and its illustrations with examples. The
Implicit Function Theorem, illustration, and examples.

Text and Reference Books:

- Royden. H.L. and Fitzpatrick. P.M., Real Analysis,Prentice Hall India Pvt. Ltd.2010

. Apostol, T. M., Mathematical Analysis, Narosa Publishing House. 2002

. Lang. S., Real and Functional Analysis, Springer-Verlag. 1993

- Rudin. W., Principles of Mathematical Analysis, McGraw-Hill Book Company.1976

- Goldberg, R.R., Methods of Real Analysis, Oxford and IBH Publishing company Pvt. Ltd.
1970

4.]. Dieudonne: Treatise on Analysis, Vol. I, Academic Press, 1960.
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AM-103 ORDINARY DIFFERENTIAL EQUATION

UNIT-I: Linear differentia) tquations of p
dependence of solutions, the pb
Variation of parameters,

order, theorems on linear
order non-homogeneous linear €quations,

UNIT-III: .Eigenv.alue problems, Sturm-Liouville problems, Orthogonality of
Eigen functions, Eigen function expansion in a series of orthonormal functions,

Matrlf\( method for linear System of homogeneous and non-homogeneous
€quations, Green functions.

UNIT-1V: Power series solution of linear differential equations, Series solution
about an ordinary point and a regular singular point, Frobenius method,

Bessel’s, Legendre’s, Generating function, Recurrence relations, Rodrigue’s
formula, Orthogonality properties.

Text and Reference Books:
1 Simmons, G. F. » “Differential Equations " » McGraw-Hill, 2nd Edition 199]

2. M.S.P. Eastham : Theory of ordinary differential equations, Van Nostrand, London, 1970.
- S.L.. Ross: Differential cquations, John Wiley & Sons, NewYork.

- E.D. Rainville and P.E. Bedient - Elementary Differential Equations, McGraw Hill,
NewYork, 1969.

PEN VN

5. E.A. Coddington and N. Levinson : Theory of ordinary differential equations, McGraw

Hill, 1955.

6.. A.CKing, J.Billingham and S.R.Otto: ‘Differential equations’, Cambridge University

Press, 2006.
7. Hildebrand F. B., "Methods of Applied Mathematics", Courier Dover Publications 1992
8. Tenenbaum, M. and Polard, H., “Ordinary Differential Equations”, Dover Publications
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AM-104 METHODS oFf APPLIED MATHEMATICS-I

C .
pe(;?:(;lgluﬁ?:cttif;orem, Infglal and final value theorem, Laplace transform of
S, error functions, Heaviside unit ste i i
( ons, , p function and Dirac d
function, Applications of Laplace transform to solve ODEs and PDEs. ° el

;Jmt-ll. Hankel_Tr.z.mstonn: Basic properties of Hankel Transform, Hankel
ran_sform of derivatives, Application of Hankel transform to PDE. ,

Mel-hn Transfo.rm: Definition and properties of Mellin transform Shifting and

scaling properties, Mellin transforms of derivatives and integrals: Applications

of Mellin transform.

IElmt'-III: F ourler series: Trigonometric Fourier series and its convergence.
ourier series o‘f even and odd functions, Gibbs phenomenon, Fourier half-range
series, Parseval's identity, Complex form of Fourier series.

Unit-IV: Fourier Transforms: Fourier integrals, Fourier sine and cosine
integrals, Complex form of Fourier integral representation, Fourier transform,
Fourier transform of derivatives and integrals, Fourier sine and cosine
transforms and their properties, Convolution theorem, Application of Fourier

transforms to Boundary Value Problems.

Text and Reference Books:

1. Kreyszig, E., "Advanced Engineering Mathematics", John Wiley & Sons 2011 !

2. Jain, R. K. and lyenger, S. R. K., "Advanced Engineering Mathematics", Narosa !
|

Publishing House 2009
3. Hildebrand F. B., "Methods of Applied Mathematics", Courier Dover Publications 1992

4. Debanth L. and Bhatta D., Integal Tranforms and Their Applications, 2nd edition, Taylor

and Francis Group.
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AM-105 COMPUTER PROGRAMMING

UNIT-I: Introduction to flow charts and algorithm, Data types, Operators and
Some statements: Identifiers and key words, Constants, C operators, Type
conversion. Writing a Program in C: Variable declaration, Statements, Simple C
Programs, input and output statement.

UNIT-1I: Control statements: Conditional expressions: If statement, if-else
statement, Switch statement, Loop statements: For loop, while loop, Do — while
loop, breaking control. Statements: Break statement, Continue statement, goto
statement. Functions and Program Structures: Introduction, Defining a function,
return statement.

UNIT-III: Types of Functions, Actual and formal arguments, Local Global
variables. The scope of variables: Automatic Variables, Register Variables,
Static Variables, External Variables, Recursive functions.

UNIT-1V: Introduction to Arrays, Arrays and functions, Multidimensional
array, Character array. Pointers: Pointer declaration, Pointer operator, Address
Operator, Pointer expressions, Pointer arithmetic, Pointers and functions, Call
by value, Call by reference, dynamic memory allocation.

Text and Reference books:
1. D.Ravichandran, Programming in C, New Age International, 1998
2. E. Balagurusami, Programming in ANSI, Multicolour Edition, Sixth Edition.
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AM-201 ABSTRACT ALGEBRA

UNIT-I Definition of Group, Properties of group, Subgroup, Cyclic group, ,
Permutation group, Cayley theorem.

UNIT-II: Normal Subgroup, Quotient group, Isomorphism, Homomorphism
Direct Product, Finte Abelian Group.

UNIT- 11 RINGS Definition of a Ring - Formal Construction of Integers and
Polynomials -Homomorphism and Ideals - Quotient Rings and Relations in a
Ring - Adjunction of Elements - Integral Domains and Fraction Fields -
Maximal Ideals.

UNIT -IV FACTORIZATION: Factorization of Integers and Polynomials -
Unique Factorization Domains, Principal Ideal Domains, and Euclidean
Domains - Gauss’s Lemma - Explicit Factorization of Polynomials - Primes in
the Ring of Gauss Integers - Algebraic Integers

Text and Reference Books

1. Artin M., “Algebra”, Prentice - Hall, New Jersey, 1991.

2.. LN Herstein, “Topics in Algebra”, 2nd Edition, Wiley, New York, 1975.

3. N. Jacobson,” Basic Algebra”, Vol.1 & 2, W.H. Freeman and Company, 1985,
1980.

4. S. Lang, “Algebra” 3rd Edition, Pearson Education, 1993.

5. Fraleigh J. B., “A first course in Abstract Algebra”, Narosa, 1990.
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AM-202 COMPLEX ANALYSIS

UNIT-I: Analytic functions, Harmonic conjugates, Elementary functions,
Mobius Transformation, Conformal mappings, Cauchy’s Theorem and Integral
formula, Morera’s Theorem, Zeros of Analytic function. The index of a closed
curve, counting of zeros, Liouville’s Theorem, Fundaments theorem of algebra.

UNIT-II: Series, Uniform convergence, Power series, Radius of convergence,
Power serics representation of Analytic function, Taylor’s series, Laurent’s
series.

UNIT-II1: Rational Functions, Singularities, Poles, Classification of
Singularities, Characterization of removable Singularities. Behavior of an
Analytic functions at an essential singular point. Entire and Meromorphic
functions.

UNIT-1V: The Residue Theorem, Evaluation of Definite integrals, Argument
principle, Rouche’s Theorem, Schwartz lemma, Open mapping and Maximum
modulus theorem and applications.

Text and Reference Books:

1. J. B. Conway : Functions of one complex variable, Narosa, 1987.

2. L.V. Ahlfors : Complex Analysis, McGraw Hill, 1986.

3. R. Nevanlinna : Analystic functions, Springer, 1970.

4. E. Hille : Analytic Teory, Vol. I, Ginn, 1959.

5. S. Ponnaswamy : Functions of Complex variable, Narosa Publications
6

7

$o)

. Churchill, J. W. and Brown, R. V., “Complex Analysis”, Mcgraw Hill.2009
. Gamelin, T. W., “Complex Analysis”, Springer-Verlag 2001
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AM-203 APPLIED NUMERICAL METHODS

Unit-I: Transcendental and polynomial equations: Bisection method, Iteration
methods based on first degree equation; Secant method, Regula-falsi method,
Newton-Raphson method, Generalized Newtons method, Rate of convergence.

Unit -1I: System of linear equation: Direct methods, Guass elimination method,
Triangularization method, Iteration method: Jacobi Method, Gauss seidel
[terative method, SOR method, Givens and Power methods for Eigen values
Eigen vectors.

Unit-11I: Lagrange and Newton’s divided difference interpolation, Finite
difference operators, sterling and Bessel interpolation, Hermite interpolation,
piecewise and Spline Interpolation, least square approximation, Numerical
Differentiation: methods based on Interpolation, methods based on Finite
difference operators, Numerical Integration: methods based on Interpolation,
Newton’s cotes methods, methods based on Undertermined coefficients, Guass,
Legendre, Integration method.

UNIT-IV: Numerical methods for ODE: Single step methods: Eulers method,
Taylor series method, Runge kutte second and forth order methods, Numerical
methods for boundary value problems.

Text and Reference Books:

I. Gerald, C. F. and Wheatly, P. O.," Applied Numerical Analysis", 6" Edition, Wesley. 2002
2. Jain, M. K., lyengar, S. R. K. and Jain, R. K., "Numerical Methods for Scientific and
Engineering Computation”, New Age Pvt. Pub, New Delhi. 2000

3. Conte, S. D. and DeBoor, C., "Elementary Numerical Analysis", McGraw-Hill Publisher
4. Krishnamurthy, E. V. & Sen, S. K., "Applied Numerical Analysis", East West Publication.
5. Introduction to Numerical Analysis, by S.S. SastryPrentice Hall Flied.
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AM-204 PARTIAL DIFFERENTIAL EQUATION

UNIT-I: Formation of partial differential equations, Solution of partial
differential equations of first order, Integral surface passing through a given
curve, Surface orthogonal to a given system of surfaces.

Unit-11: First order non-linear partial differential equations, Cauchy Method of
Characteristics, compatible system of first order equations, Charpit’s method,
Special types of First order partial differential equations.

UNIT-III: Second order PDE with Constant Coefficients, Classification of
second order partial differential equations, Canonical form, Canonical form for
hyperbolic, parabolic and elliptic equation.

UNIT-VI: Solution of PDE by the method of separation of variables, Solution
of one and two dimension Wave equation, Heat equation and Laplace equation.

Monge’s Methods, Green functions.

Text and Reference Books:

1. 1. N. Sneddon, Elements of PDE’s , McGraw Hill Book company Inc., 2006.

. L Debnath, Nonlinear PDE’s for Scientists and Engineers, Birkhauser, Boston, 2007.

. F. John, Partial differential equations, Springer, 1971.

_F. Treves: Basic linear partial differential equations, Academic Press, 1975.

_M.G. Smith: Introduction to the theory of partial differential equations, Van Nostrand.
6.K Shankar Rao:Introduction to Partial Differential Equations, PHI, 2006. Lk
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