
6rt e0 set0dd
HS nnr un$ Fqe

BENGALURU CITY UNIVERSITY

SYLLABUS FOR M.Sc Mathematics
(I to IV Semester)

CHOICE BASED CREDIT SYSTEM

(SEMESTER SCHEME)

2020-2021

-l''-l:",. :\)
t HStr:6 ,: ' I

itr$ffiffiffi



ll l);.i i:,ii I'

11 ..i
i:

.. :



Scheme of Instruction and Examination

I Semester

Papers
Instruction
hrs/week

Duration
of

Exam
(hrs)

Marks

Credits
IA Exam Total

Core
Subjcct

M101T: Algebra-I 4 3 30 70 100 4

M102T: RealAnalysis 4 3 30 70 100 4

Theory

M103T: Topology-l 4 J 30 '70 100 4

M104T: Ordinary
Differenti al Equations

4 3 30 70 100 4

M105T:Discreie
Mathematics

4 J 30 70 100 4

Pracl.icals
Ml06P: Maxima practicals

based on paper M1057
4 3 15 35 50 2

Soft Core Theory M10?SC: Mathernatical
Analysis

-) 3 30 70 100 ")

Total of Credits 24



II Semester

Su bjects Papers

M20IT: Algebra*II

Instruction
hrs/week

Duration
of

Exam
(hrs)

Marks

CreditsIA

30

Exam
Total

4 J 70 100 4

Core
Subjects

Theorv

Nttutt : Uomplex Analysis 4 3 30 70 100 4

M203T: Topology-Il 4 J 30 70 100 4

Nn04T : Partial Differential
Equations

4 J 30 70 r00 4

M 205T: Numerical Analysis 4 a
J 30 70 100 4

Practicals M206P: Scilab practicals based
On M2057 4 J 15 35 50 2

Soft Core Theory M 207SC : Elementary
Number Theorv

J 3 30 70 100 2

T rtal of Credits 24



III Semester

Subi,;cts

Papers
Instruction

hrs/rveek

Duration
of

Exam
(hrs)

Marks

Credits
IA Exam

Total

Thcory M 301T: Liner Algebra 4 3 30 70 100 4+

Core
Subject

M303T: Differential

Geometry 4 3 30 7{t 100 4

M304T: Fluid Mechanics
4 J 30 70 100 .1

NI 305T: Numerical

Analysis-ll
4 3 30 70 100 4

Practicals M306P: Scilab Practicals

based on M3057
4 '3 15 35 50 2

Open
Elet:tives

Elertive I
M 307OE(A):
Elemcnts of calculus

4 -) 30 70 100 4

Elective 2

M 30708 (B):
Mathematics for Everyone

Total of Credits 26

t--
I
I

Ir

I

M 3O2T: Functional analysis 4 J 30 70 100 4



IV Semester
M 4OIT

Measurc And Integration

Core
Subject

and
Electives

Electi es
(Choose any

4)

4X 100

Entire And Meromorphic

Computational Fluid Dynamics

Finite Element Methods with
Applications

M 4O3T H
Design and Analysis Of

Algorithms

Codes, Designs and Networks

M4O3T K
Modelling and Simulation

M4O3T L
Flighr Dynamics

M404P: Latex and Latex

Total of Credits

Program Grand total of c"e.tits

In the first two semesters there are 4 core papers, one practical paper and I soft core paper. In eachsemester total credits are 24' ln the third semlsi.r, ih* 
"oirr., 'nr s-ozor1ny, und ,na sozon6y, are ,.open

Elective courses" which are offered only to students of other departments. The other courses are offeredto the sttldents of the department' In the fourlh r.*rr,.r,lhe core subjects,M40lT and.M402T'arecompulsory and the student can choose any four (fl core papers from M403T(A) - (L). An electivepaper can be offered onry of there are a minimum oios ,traJntr.

Compulsory

Practicals

M 4O3T A
Riemannian Ceometry

NI 403'f B
Special Functions

M 4O3T F



Scheme u.,,f evaluation :

Internal assessment marks for theory for 30 marks

'i'wo internal tests: 30 marks

Internal assessment marks for practical for 15 marks

Two internal tests: 15 marks

Break-up of practical mark allotment for 35 marks

PracticalRecord :5 marks

Actual Practicals : 24 marks

Viva : 06 marks



NIlOIT

Svllabi of Each Semester

FIRST SEMESTER

(Jroup Theory (Recapitulation): Groups, Subgroups, Cyclic groLlps, Normal Subgroups, Quotient
groups, Homomorphism, Types of homomorphisms.

Permutation groups, symmetric Broups, cycles and alternating gror-rps, dihedral groups, Isomorphism

theorems and its related problems, Automorphisms, lnner automorphisms, groups of automorphisms and

inner automorphiqmq and their relation with centle of a group, Group action o_n a set? Orbits and

Stabilizers, The orbit-stabilizer theorem, The Cauchy-Frobenius lemma, Conjugacy, Normalizers and

Centralizers, Class equation of a finite group and its applications. 13 Hrs.

Sylow's groups and subgroups, Sylow's theorems for a finite group, Applications and examples of p-

Sylow subgroups. Solvable groups, Simple groups, Applications and examples of solvable and simple

groups, Jordan -Holder Theorern. 13 Hrs.

Ring Theory (Recapitulation): Rings, Some special classes of rings (lntegral domain, division ring,

field).
Homomorphisms of rings, Kernel and image of Homomorphisms of rirrgs, Isomorphism of rings, Ideals

and Quotient rings, Fundamental theorem of homomorphism of rings,Theorems on principle, maximal

and prime ideals, Field of quotients of an integral domain, lmbedding of rings. 13 Hrs.

Euclidean rings, Prime and relatively prime elements of a Euclidean ring, Unique factorization theorem,

Ferrnat's theorem, Polynomial rings, The division algorithm. Polynomials over the rational field,

Primitive polynomial, Content of a polynomial. Gauss lemma, Eisenstein criteria, Polynomial rings over

commutative rings, Unique Factorization f)omains.

TEXT BOOKS
l. I. N. Herstein, Topics in Algebra, 2nd Edition, John Wiley and Sons, 2007 .

2. Surjeet Singh and QaziZameeruddin, Modem Algebra, Vikas Publishing House, 1994.

3. N. .lacobson , Basic Algebra-I, 2nd ed., Dover Publications, 2009.

REFERENCE BOOKS
l. M. Artin : Algebra, Prentice FIall of India, l99l.
2. Darek F. Holt, Bettina Eick and Eamonaa. Obrien. Handbook of computational group theory,

Chapman & Hall/CRC Press,2005

3. J. B. Fraleigh : A first course in abstract algebra, 7th ed., Addison-Wesley Longman,2002.

13 Hrs.



The ii.iemann - Stieltjes Integral: Definitions and existence of the integral, Linear properties of the

integr al, the integral as the limit of sums, Integration and Differentiation, Integration of vector valtred

functigls. First and second mean value Theorems, Change of variable rectifiable curves. 18 Hrs.

Scquence and series of Functions: Pointwise and Uniform Convergence, Cauchy Criterion for uniform
convcrgence, Weierstrass M-test, Unifirrm converggnce and continuity, Uniform convergence and

Riemann - Stieltjes Integr:ation, Bounded variation, Uniform convergence and Differentiation. Uniform
convergence and bounded variation- Equi-continuous families of functions, uniform convergence and

boundedness, The Stone-Weierstrass theorem and Weierstrass approximation of continuous function,
illustration of theorem with examples-properties of power series, exponential and logarithmic functions,

tri gonometric functions. 18 Hrs.

l unctions of several variables, .continuity and Differentiation of vector-valued functions, Linear
transformation of Rk properties and invertibility, Directional Derivative, Chain rule, Partial derivative,
llessian matrix. The [nverse Functions Theorem and its illustrations with examples. The lmplicit
F-unction Theorem and illustration and examples. The Rank theorem illustration and examples. 16 Hrs.

TEXT BOOKS

l. W. Rudin : Principles of Mathematical Analysis, McGraw Hill, 1983.

2. T. M. Apostol: Mathematical Analysis, New Delhi, Narosa, 2004.
REFERENCE BOOKS
1. S. Goldberg: Methods of RealAnalysis, Oxford & IBH, 1970.

2. J. Dieudonne: Treatise on Analysis, Vol. I, Academic Press, 1960.

M1037 Topology-I 4 hours/week(S2 Hours) 4 Credits

Finite and Infinite sets. Denumerable and Non denumerable sets, Countable and Uncountable sets.

Equivalent sets. Concept of Cardinal numbers, Schroeder- Bemstein Theorem. Cardinal number of a
power set - Addition of Cardinal numbers, Exponential of Cardinal numbers, Examples of Cardinal

Arithmetic, Cantor's Theorem. Card X<Card P(X). Relations connecting No and c. Continuum

Hypothesis. Zorn's lemma (statement only). 13Hrs.

Definition of a metric. Bolzano - Weierstrass theorem. Open and closed balls.Cauchy and convergent

sequences. Complete metric spaces. Continuity, Contraction mapping theorem. Banach fixed point

theorem, Bounded and totally bounded sets. Cantor's Intersection Theorem. Nowhere dense sets. Baire's

category theorem. Isometry. Embedding of a metric space in a complete metric space. 13 Hrs.

Topology: Definition and examples Open and closed sets. Neighborhoods and Limit Points. Closure,

Interior and Boundary of a set. Relative topology. Bases and sub-bases. 13 Hrs.



Continuity and homeomorphism, Pasting lemma. Connected s lces: Definition andsets in the real line, Intermediate value lheor.r, 
"o*fon.ni, ,,,,0 path components,and path connectedness.

TEXT BOOKS

I J' R. Munkres, Toporogt, second Eclition, prentice Hall of Ind ia,2007

: 
w.J.Pervin : Foundations of Generar roporogy - a.,rJ.Jic press, 1964.

examples, connected
local connectedness

13 Hrs.

REFERENCE BOOKS
I' G' F' Simmons : Introduction to Topology and Modern Analysis - Tata'Mc Graw Hill, 1963.
? J- Dugundji : Topology _ prentice ftatt o-flnai a,1975 

---'-'J*'-

3' G J.L. Kelley, General Toporogy, van Nostrand, princeton, r955.

ivIl04T Ordinary Differential Eq uations 4 hours/week(S2 Hours) A la-^ )2--.r \-t cutls

Linear differential equations of nthbrder, fundamental sets of solutions, wronskian - Abel,s identity,theorems on linear dependence of solutions, adjoint - ,"ir - adjoint linear operator, Green,s formula,Adjoint equations, the nth order nonhomogeneous linear equations- variation of parameters - zeros of:iolutions - comparison and separation theirems. '-'---'-'-- 
13 Hrs.

Fundamental existence and uniqueness theorem. Dependence of solutions on initial conditions, existenceand uniqueness theorem for higher order and system of differenil"r .qr"ri*r'- pig"nrulue problems -Sturm-Liouville problels- orthogonality of ligenfunctions - Eigenfunction expansion in a series oforthonormal functions- Green,s function method. 13 Hrs.

Power series solution of linear differential equations- ordinary and singular points of differentialequations, classification into regular and irregular singular points; series solution about an or<Iinarypoint and a regular singular point - Frobenlus *.ttl-oa- Hermite, Laguerre, a;;b)"h;;;;^;;r*
Hypergeometric equationsand their general solutions. Generating fu-nction, Recu*ence relations,Rodrigue'sformulaorthogonality properties. Beliaviour of solution u't lrr.grtu. singular points and thepoint at infinity. 

13 Hrs.

Linear system of homogeneous and non-homogeneous equations ( matrix method) Linear and Non-linearautonomous system of equations - Phase plane 
-- 

criticai points - stability - Liapunov direct method -l-imit cycle and periodic solutions-Bifurcation of plane autonomous systems. 13 Hrs.

TEXT BOOKS
I. G.F. Simmons : Differential Equations, TMH Edition, New Delhi,l974.2' M'S'P' Eastham : Theory of ordinary differential equations, Van Nostrand, l-ondo n,1970.3. S.L.. Ross: DilTerential equations (3'd edition), John Wiley & Sons, Newyork. 19g4.

REFERENCE BOOKS
1' E'D' Rainville and P.E. Bedient : Elementary Differential Equations, McGraw Hill,

New York, 1969.



1L.

1
-1.

E.A. Coddington and N. Levinson: Theory of ordinary differential equations, McGraw Hill,
I 9s5.
A. C. King, J. Billingham and S. R. Otto: Differential equations, Cambridge University Pr'-:ss,

2006.

[,ogic: Introduction to logic, Rules of Inference (for quantified statements), Validity of Arguments,
l'Jonrral forms. Methods of proof: Direct, Indirect proofs, Proof by contradiction, Proof by cases, etc.

Counting Techniques: The product rule, The sum rule, The inclusion-exclusion principle, The Pigeonhole
Principle and examples.Simplearrangements and selections, Arrangements and selections with
repet itions, Di stributions, Binomial Coefficients. 13 Hrs.

4 hours/wcek(S2 Hours)

lvlodeling with recurrence relations with examples of Fibonacci numbers and the tower of Hanoi problem,
liolving recuffence relations. Divide-and-Conquer relations with examples (no theorems).Generating
functions, definition with examples, solving recurrence relations using generating functions, exponential
generating functions.
Definition and types of relations. Representing relations using matrices and digraphs, Closures of
relations, Paths in digraphs, Transitive closures, Warshall's Algorithm. Order relations, Posets, Hasse

3 Hrs.

Introduction to graph theory: Types of graphs, Basic terminology, Subgraphs, Representing graphs as

incidence matrix and adjacency matrix Graph isomorphism.
Connectedness in simple graphs. Paths and cycles in graphs. Distance in graphs: Eccentricity, Radius,
Diameter, Center, Periphery. Weighted graphs Dijkstra's algorithm to find the shortest distance paths in
graphs and digraphs. Euler and Hamiltonian Paths. Necessary and sufficient conditions for Euler circuits
and paths in simple, undirected graphs. Hamiltonicity: noting the complexity of hamiltonicity, Traveling
Salesman's Problem, Nearest neighbor method.

Planarity in graphs, Euler's Polyhedron formula. Kuratowski's
connectivity, Edge connectivity, covering, IndepenCence.

Trees, Rooted trees, Binary trees, Trees as models. Properties of
Minimum spanning trees. Prim's and Kruskul's Algorithms.

13 Hrs.

theorem (statement only).Vertex

trees. Minimum spanning trees.
13 Hrs.

TEXT BOOKS
1. C. L. Liu: Elements of Discrete Matheinatics, Tata McGraw-Hill, 2000.
2. Kenneth Rosen, WCB McGraw-Hill,6tl'edition, 2004.

REFERENCE BOOKS
1. J.P. Tremblay and R.P. Manohar : Discrete Mathernatical Structures with applications to computer

science, McGraw Hill (1975).
2. F. Harary: Graph Theory, Addition Wesley, 1969.

3. J. H. Van Lint and R. M. Wilson, "'A course on Combinatorics", Cambridge University Press (2006).

4. Allan Tucker, "Applied Combinatorics", John Wiley & Sons (1984).



M1O6P Maxima practicals based on paper I\,I105T 4hou rs/rveek

LiSlplp_taffarns
l. Basics of Maxima- 4hours.

2. lntroducing "Graphs" package. Drawing graphs with different attributes.
3. Finding PCNF and pDNF.

4. Solving recurrence relations with boundary conditions.
5. Finding a generating function, given a sequence of coefficients.
6' Representing relations using digraphs and finding the nature of the given relation.
A Warslratth 

-
8. Hasse' diagram.

9. Lattice properties with extremal elements.

10. Graph Isomorphism.

I l. Dijkstra's algorithm to find shortest distance paths and rengths.
12. Checking given graph to be Eulerian.

13. Nearest Neighbor method.

14. Determining minimum spanning tree using prim,s/ Kruska|s argorithm.
TEXT BOOKS

l. c. L. Liu: Erements of Discrete Mathematics, Tata McGraw-Hiil, 2000.2. Kenneth Rosen, WCB McGraw-Hill, O,t.Jiii"r,;0;i.

REFERENCE BOOKS
1' J'P' Tremblay and R.P. Manohar : Discrete Mathematical Structures with applications tocomputer science, McGraw Hill (1975).
2. F. Harary: Graph Theory, Addition Wesley, 1969.
3' J' H' Van Lint and R. M' Wilson, "'A course on Combinatorics", Cambridge UniversityPress (2006).
4. Allan Tucker, "Appried combinatorics,,, John wiley & Sons (19g4).

Mathematical Analysis 3 hours/week(39 hours)

Recap of limits, continuity and differentiability of functions, crntinuity and compactness, continuityand connectedness, Infinite limits and limits at infinity,-ilt.un value theorems,The continuity ofderivatives, Derivatives of higher order, Taylor's theorems, Differentiation of vector valuedfunctions. 
v'rvrvrrrrsrrvrr 

13 Hrs.

2 Credits
_-l

_l



Numerical sequences and series of real numbers, convergent sequences, Cauchy sequences, upper

and lower limits, Some special sequences, Series, Series of non-negative terms, The number e, tests

ol' rjonvergence, Power series, Summation by parts, Absolute convergence, Addition and

mr iplication of series, Rearrangements.re-arrangements. Double series, infinite products.
17 Hrs.

Topology of R,, K-cell and its compactness, Heine-Borel Theorem. Bolzano Weierstrass theorem,

Continuity, Compactness and uniform continuity. 9 Hrs.

TEXT BOOKS
1. W. Rudin - Principles of Mathematical Analysis,

McGraw Hill, 3'a Ed.
2. T. M. Apostal - Mathematical Analysis, Addison

International Student edition,

Wesley, Narosa, New Delhi, 2na Ed.

}TEIIIiTENCE BOOKS
1. R. R. Goldberg - Methods of real Analysis, Oxford and IBH, New Delhi.
2. Torence Tao - Analysis I, Hindustan Book Agency, India, 2006.
3. Torence Tao - Anelysis II, Hindustan Book Agency, India, 2006.

4. Kenneth A. Ross - Elementary Analysis: The Theory of Calculus, Springerlnternational

Edition,2004.

SECOND SEMESTER

h{2017 Algebra-II 4 hours/week(52 hours) 4 Credits

Extended Ring Theory (Recapitulation): Rings, Some special classes of rings (Integral domain,

division ring, field, maximal and prime ideals).

Local ring, the nil radical and Jacobson, radical, operation on ideals, extension and contraction. The

prime spectrum of a ring.
Modules Theory: Modules, submodules and quotient modules, modules homomorphisms, Isomorphism

theorems of modules. 13 Hrs.

Direct sums, Free modules Finitely generated modules, Nakayama Lemma, Simple modules, Exact

sequences of modules.
Modules with chain conditions - Artinian and Noethe'rian modules, modules of finite
rings, Noetherian rings, Hilbert basis theorem.

Filed Theory: Extension fields, Finite and Algebraic extensions. Degree of extension, Algebraic

elements and algebraic extensions, Adjunction of an element of a field.

length, Artnian
13 Hrs.

13 Hrs.

over the
13 Hrs

Roots of a polynomial, Splitting fields, Construction with straight edge and compass.

More about roots (Characteristic of a field), Simple and separahle extensions, Finite fields

Galois Theory: Elements of Galois Theory, Fixed fields, Normal extension, Galois groups

rationals, degree, distance.



TEXT BOOKS
I ' M' F' Atiyah and I' G' Macdonald - Introduction to commutative Algebra, Addison-wesley. (part A)2. I.N. Herstein : Topics in Argebra, 2nd Edition, vikas pubrishing H"*;, l;i]rpu,t nl
REFERENCE BOOKS
l. C. Musili - Introduction to Rings and Modures, Narosa pubrishing House, I997.2' Miles Reid - under-graduate commutative Algebra, cambridge University press, 1996.3. M. Artin: Algebra, prentice Hall of Ind ia, 1991.
4. N. Jacobson: Basic Algebra-I, HpC, 19g4.
5' J' B. Fraleigh: A first courses in Algebra, 3rd edition, Narosa 1996.

Analytic functions,_Harmonic conjugates, Elementary functions, Cauchy,s Theorem and Integralformula' Morera's Theorem, caucliy's Theorem for triangre , rectangli,-Cir.t y,, Theorem in adisk,Zeros of Analytic function' The iniex of a closed rr*^", countingf oi ,.ror. principres of anaryticclontinuation. Liouville's Theorem, Fundaments theorem of algebra.

Series' uniform convergence, Power series, Radius of convergences, power series ..o."r"n,lr1#t:;Analytic function, Relation between Power series and Analytic function, Taylor,s series, Laurent,s series.Rational Functions, singularities, Poles, classification',iisirgrturities, characterization of removableSingularities, poles' Behiviour olan Analytic functions at an essential singular point. l3Hrs.
Entire and Meromorphic functions. The Residue Theorem, Evaruation of Definite integrals, Argumentprinciple' Rouche's Theorem, Schwartz lemma- 6;; .upping and Maximum modulus theorem andapplications. r --- '--- 

13 Hrs.
convex functions, Hadmarcl's Three circleJheorem. Phragmen-Lindelof theorem. The Riemanr-r mappingtheorem' weistrass factorization theorem. Harmonic funiions, Mean value theorem. poisson,s formula,Poisson's Integral formula, Jensen's formula, poisson,s- Jensen,s formula. 13 Hrs.
TEXT BOOKS

l' { B conway: Functions of one complex variabre, Narosa, r 9g7,
2. L.Y. Ahlfors: Complex Analysis, Mccraw Hill, 19g6.

REFERENCE BOOKS
1 . R. Nevanlinna: Analytic functions, Springe r, 1970.
2. E. Hille: Analytic Theory, Vol. I, Ginn, 1959.
3. S. Ponnaswamy: Functions of comprex variabre, Narosa publications

4 hours/rveetlSZ fiours)



Compact spaces, Compact sets in the real line, limit point, compactness, sequential compactness and their

equivalence for metric spaces. Locally Compact spaces, compactification, Alexandroffsone point

compactification. The axioms of countability: First axiom space, Second countable space, Separability

and ihe Lindelof property and their equivalence for metric spaces. 13 Hrs.

'fhe product topology, the metric topology, the quotient topology, Product invariant properties for f,rnite

products, Projection maps. Separation axioms: T6- space and Tr spaces -definitions and examples, the

properties are hereditary and topological. Characterization of T6 - and T1 -spaces. 13 Hrs.

T2- space, unique limit for convergent sequences, Regularity and the T:-axiom. Characterisation of
regularity, tvtetiic spaces are T2 and T3. Normality and the T+ - axiom, Metric space is Ta, compact

Famdorffspacezntrregutartindefo'fspacesarealornra:L- - l3llrs.

Urysohn's Lemma, Tietze's Extension Theorem, Complete regularity, Complete normality and the T5 -

uriorn. Local finiteness, Paracompactness, Normality of a paracompact space, Metrizability, Urysohn

metrization theorem, 13 Hrs.

TEXT BOOKS
1. J.R. Munkres, Topology,2ndEd., Pearson Education (lndia),2001.

2. W.J. Pervin : Foundations of General Topology - Academic Press, 1964.

RXFERENCE BOOKS
l. G. F. Simmons: Introduction to Topology and Modern Analysis, (McGraw-Hill International Edition).

2. G J.L. Kelley, General Topology, Van Nostrand, Princeton, 1955.

3. J. Dugundji: Topology - Prentice Hall of India, 1975.

h{2047 Partial Differential Equations 4 hours/week(S2 hours) 4 Credits

First Order Partial Differential Equations:-Basic definitions, Origin of PDEs, Classification,

Geometrical interpretation. The Cauchy problem, the method of characteristics for Semi linear, quasi

linear and Non-linear equations, complete integrals, Examples of equations to analytical dynamics,

discontinuous solution and shockwaves. 13 Hrs'
Second Order Partial Differential Equations:- Definitions of Linear and Non-Linear equations, Linear

Superposition principle, Classification of second-order linear partial differential equations into

hyper|olic, paribolic and elliptic PDEs, Reduction to canonical forms , solution of linear Homogeneous

and non-homogeneous with constant coefficients, Variable coefficicnts, Monge's method. 13 Hrs.

Wave equation:-Solution by the method of separation of variables and integral transforms The Cauchy

problem, Wave equation in cylindrical and spherica! polar coordinates.

Laplace equation:- Solution by the method of separation of variables and transforms. Dirichlet's,

Neumann'i and Churchills problems, Dirichlet's problem for a rectangle, half plane and circle, Solution

of Laplace equation in cylindrical and spherical polar coordinates L3 Hrs.

4 hours/week(S2 hours)



Diffusion equation:-Fundamenkl solution by the method .of variabres and integrarDuhamel's principle'.sor'tion orihelquation il ,iil;;;r andspherical porar coordinates.boundarv varue probrems:- G*;;;;-#.tion ,Ltfoi'ilr"iivperbblic, p;r;;;;i_.and Elliptic

TEXT BOOKS
l' I' N' sneddon, Erements of pDE's, McGraw Hir Book company rnc.,2006.2' L Debnath, Nonri_near poels rols"i"rtirts and E;g;;;;;, Birkhauser, Boston, 2007.3. F, John, parrial differential effi;;;, Springer, 1971.

REFERENCE BOOKS

transforms,
Solution of
, equaiions.

13 Hrs.

l. F. Treves: Basic rinear partiar differentiar eeulti-o1s, Academic press, r975.

-3-ffiiffi1ffi g:*:q*r#*!-esualionqvan Nss*and;*e67:

N{2057 Nume.icalanalyG_i
4 hours/week(S2 hours) 4 Credits.I

Solution of nontinear equation in one variableExamples from algebtuii u'Jit"'i*i.,,al equati,ns where anaryticar methods fair. Exampres from
i'df#,"-|"',x,iltr*"J"TfiffiHf, r;iflH[",1"1T:fcar sorutions are dirncurt o. impl,,iure
Firrerl -^i-+ i+^*^.:- -,Fixed point iterative methnd_ ^^:,^-::.svturw 

olr..t rsratlve elTors'

metrrodsn;;ilil'[::Tf ;;T[ffi ,"r31i.1T".',"fi "ilr'J,fitli":.*:ffi]:-i',#i#;tTlT,ll
#,i:ffi,ff"flff1f:,mililTiataTi;;;;';;lf; I3i;;;;;;1'il;ild'comp,ex roots.Mu,rer,s

sorving system of equations 
l3hours

Review of matrix uig"lta'-causs-elimination.with 
pivotul":-r-.u::*r..Factorizarion_ 

methods (cvout,s,
Doolittleandcholesky)'.rti-oi"g"'"irrr1.*r-rt 

o.nur'urgoJthrn- 
-It#atir. *.in"ar: Matrix norms, error

analvsis and ill-conditio'; ;-v;;r]"lu."ui'ffi'b;,i;'l s.ia"i *.,r"i.,"b,"uyshev accereiation.
Introductio, to steepest 

.descent uni *n;rgu,. ;rrdjJni methods.s"irii"r, if nonrinear equations:
Newton-Raphson mlthod, drir;*rir",i"[: rq**i]i.*ron,r) mettroa,^-rur..r'u, over relaxation
method.

Interpolation l3hours

ffJ':Lr'lfftr""rlili '"'ili:l:xi'T::#:r[:,tr*:,;ilffff:i:*':,.,:rl,r:-,r"1.,quadra,ic
rational approximaiions. allrpeo,,' utvariate interpolation, Llast-squares, chebyshev and

Numericar integration 13 hours

Review of intesrat'

f*+*,f Jg;i*.::*3:.ffi ?J:';:h,:,xH:;Tffi?1,T,,,ffi ;;ffi1ili.":,,ffI;;ti:t:[ft
l3hours



TEXT BOOKS
1. SD Cante and C de Boor: Elementary numerical analysis, Tata-Mc Graw-Hill, 1980 3 edition.

2. RL Burden and JD Faires: Numerical Analysis, Thomson-Brooks/Cole, 1989, 7 edition.

3. D Kincade and W Cheney: Nrrmerical analysis, American Mathematical Society, 2002,3'd edition

REFERENCE BOOKS

4. A Iserles: A first course in the numerical analysis of differentialequations, Cambridge texts in

applied ma'hematics, 2008, 2 edition.
5. J Stoer and R Bulirsch, Introduction to Numerical Analysis, Springer, New York, 2 edition.

6. Semyon V. Tsynkov and Victor S. Ryaben'kii, A Theoretical Introduction to Numerical Analysis,

Chapman and Hall iCRC, USA,2007.

NI206P Scilab Practicals based on M205T' 4 hours./week 2 {lredits

List of programs :

Introduction to Scilab - 2 weeks

Programs for finding the root of the function using
l Fixed-point iterative method
2. Newton-Raphson method
3. Newton-Raphson method for multiple roots

4. Ramanujan method
5. Mullers method

Programs for the solution of system of equations using

6- Gauss-elimination method with pivoting
7. Crout's LU Decomposition method
8. Dooliule LU Decomposition method
9. 'fhomas Algorithm
10. Gauss-Seidel iterative method
I 1. Jacobi iterative method
12. Conjugate gradient method

Programs on interpolation using
13. Lagrange interpolation method
14. Cubic Spline interpolation method

Program on numerical integration using
15. Gauss-Legendre method

16. Gauss-Chebyshev method
17. Causs-Hermite method
18. Double integrals

Text books
l. SD Calte and C de Boor: Elementary numerical analysis, Tata-Mc Graw-Hill, 1980,3 edition.

2. RL Burden and JD Faires: Numerical Analysis, Thomson-Brooks/CoIe,1989,7 edition.

3. D Kincade and W Cheney: Numerical analysis, American Mathematical Society, 2002,3 edition'

4. A Iserles: A first course in the numerical analysis of differential equations, Cambridge texts in

applied mathematics, 2008, 2 edition.



Elementary Nu mber "theory
3 hours/week(39 hours)

Divisibiiity and primes: Recapituration of Division aisorMultiples, Linear Diophantine A;;;. prime n,rmhe"o ;;ll'll lruclid's^ algorithm, Least common#,r.11:,,.;;,*;il1il:ir;.;:"J#:',:r*jlri*nr:fx*il"l,l'-'J.;:l:x:i,H,B?:r,,;;,tT""?pri m e s, Ferm at an d Mer s en ;p;i#:ff ;i f; ,i:ilffi tJ"ffi r, 

;J

M2O7SC

Congruences:
Recapitulation of basic properties of 

, 
congruences, Residue classes and complete residue

systems'Linearcongruences' Reduced residue Jyr"*r"Ld the er[.r"*at theorem, porynomiarcongruences modulo.p and Langrange,s,theorerr, iirrf,i.ous line,ar congruences, Simultaneous non_
linear congruences' An exten.i"?- 

"r%r,ir.r" ["*u'inil.?h"orrr, s"r"iri-.*gruences moduro prime
powers.

Quadratic Residues and euadratic Reciprocity Law :Quadratic residues' L"g"idtt'';il;i-"rd iL properties, Eurer,s criterion, Gauss remma, The quadraticreciprocity law and its applications, The Jacobi symbor, appfi"utions to Diophantine equations.
Sums of squares, Fermat's rast theorem and continued fractions:

m:.:#H ;:#,t JJ,TiflT# AXU { il 
; ;,;*."s th eo rem, pyth 

a gore an

REFERENCES

1' G' A' Jones and J. M. Jones, Erementary Number Theory, Springer uTM, 2007.2' Tom M. Apostor - Introduction to Anarytic Number Theory, Springer, r9g9.3. D. Burton; Elementary Number Theory, McGraw-Hill, 2005.4' 
il;:'I{'S' 

Zuckerman & H'L' Montgomery, Introduction ro the Theory ofNumbers, wirey,
5' H' Davenport, The Higher Arithmetic, cambridge University press, 200g.

10 Hours

10 Hours

triples and their
09 Hours

THIRD SEMESTER

4 hou rs/rveek(S2 hours)

ftTJ.lTl'i:l;J"fi::ffi;;i:t'^i?:::j:li.1jlTi:,rinear rransrormation, Linear operators
*'f ::ft $ ffi :;X.fr ::: : : *! :{ ffi ;ffi ,:5ffi I :ill?,1 i;;i'.#*l;h.T:,:.lll"jT: j:*:i:l*'|ffi ffi ],ffiJ,'J:#ffi:::L;Ti'":,T.1'r-#;*:lX
multiplication.

, IUUIS AN(

:fl:::1,::* of a rinear transformation, composition of a li
The matrixa lrnear transformation and matrix

The change of coordinate matrix, transition matrix, The duar space. characteristic porynomiars,Diagonalizabirity, Invariant subopa"er, cayrey-Hamirton th.or"m. 
26 Hrs.

Liner Algebra



Canonical Forms: Triangular canonical form, Nilpotent transformations, Jordan canonical form, The

rational canonical forms. lnner Product Spaces, Orthogonal complements, Gram-Schmidt
orthonormalization process. Positive Definite Matrices, Maxima, minima and saddle points, Tests for
p,,sitive definiteness,

Srngrrlar value Decomposition and its applications. Bilinear forms, symmetric and skew-symmetric

bilinear florms, real quadratic forms, rank and signature, Sylvester's law of inertia. 26 Hrs.

TEXT BOOKS
l. K. Hoffman and R. Kunze, Linear Algebra, .'earson Education (India), 2003. Prentice-Hallof

India, 1991.

2. L N. Herstein, Topics in Algebra, 2no Ed., Jonn Wiley & Sons, 2006

3. S. Freidberg. A Insel, and L Spence: Linear Algebra, Fourth F.dition, PHI, 2009.

4- J-GilbedanilL Gilbert Linear Algehra and Matrir theory, Academic Press, 1995-

REFERENCE BOOKS
l. S. Lang, Linear Algebra, Springer-Verlag, New York, 1989.

2. M. Artin, Algebra, Prentice Hall of India,1994.
3. G. Strang: Linear Algebra and its Applications, Brooks/Cole Ltd., New Delhi, 3Edition, 2003.
4. L. Hogben-Handbook of Linear Algebra-Chapman and Hall-CRC (2006).

Functional Analysis 4 hours/week(S2 hours)

Normed linear spaies. Banachspaces: Definition and examples. Quotient Spaces. Convexity of the
closed unit sphere of a Banach Space. Examples of normed linear spaces which are not Banach. Holder's
inequality. Minkowski's inequality. Linear transformations on a normed linear space and characterization

of continuit), of such transformations. The set a(,nfj'r) of all bounded linear transformations of a normed

linear space N into normed linear space .AI. Linear functionals , The conjugate space N*. The natural

imbedding of N into N**. Reflexive spaces. 13 Hrs.

Hahn -Banach theorem and its consequences, Projections on a Banach Space. The open mapping theorem
and the closed graph theorem. The uniform boundedness theorem. The conjugate of an operator,

13 Hrs.properties of conjugate operator.

Inner product spaces, Hilbert Spaces: Definition and Examples, Schwarz's inequality. Parallelogram
Law, polarization identity. Convex sets, a closed convex subset of a H:lbert Space contains a unique
vector of the smallest norrn. Orthogonal sets in a Hilbert space. Bessel's inequality. orthogonal
complements, complete orthonormal sets, Orthogonal decomposition of a Hilbert space. Characterization
of complete orthonormal set. Gram-Schm idt ortho gonal ization process. 13 Hrs.

The conjugate space H* of a Hilbert space H. Representation of a functional f as f(x) = (x, y) with y
unique. The Hilbert space H*. Interprri.ation of T* as an operator on H. The adjoint operator T* on B
(H). Self-adjoint operators, Positive operators. Normal operators. Unitary operators and their properties.

Projections on a Hilbert space. Invariant subspace. Orthogonality of projections. Eigen values and eigen
space of an operator on a Hilbert Space. Spectrum of an operator on a finite dimensional Hilbert Space.

Finite dimensional spectral theorem. 13 Hrs.



TEXT BOOKS

lfrlffitf#ffitttion to ropologv and Modem Analysis (McGraw-Hilt rntl. Edition), lee8.
1' G' Backman and L' Narici : Funcrionar Anarysis (Academic) ,2006.
? !._V Limaye : Functional Analysis (Wiley furt".nl, f di.3' P'R. Halmos : Finite dimensional vectorpaces, van Nostrand, r95g.4' E' Kreyszig : Introduction to Functional Analysis *irrr lpprications, John wiley & Sons, 2000.

tial Geometry
lh,ou5/week(52 hours)

Vatives *-d th.ir propertiei. Curves in

f;,t'ff i%:11'ffij,?*:x;*::::;::::,:,y-:i::{;:iff il::lTffifllTff .#L::#:il:
product of forms. Mappings of Euclidlan 6;;;rdffi;ffi;;:

Calculus on Euclidean Space: Euclidean
TanSent vecfors ,nd to--o^r o-^^^^ \r^^-

2. T.J.Willmore : An introduction to Differential
REFERENCE BOOKS
l. D.J.Struik : Lectures on Classical Differential

Massachusetts, 1961.

space. Natural coordinate functions. Differentiable functions

13 Hrs.

Geometry. Clarendon press, Oxford 1959.

Geometry, Addison Wesley,Reading,

Frame Fields: Arc length parametrization of curves. vector field along a curve. Tangent vector field,Normal vector field and Binormal vector tieta. 
- 

curuature and torsion of a curve. TheFrenetformulasFrenet approximation of unit rp""J .u*"La Geometrical inlrpretation. properties ofplane curves and sphe.i"al 
"u.res. aruitrary-ipeea;;;. cylindrical helix Covariant derivatives andcovariant differentials' cylindrical and spire.icat rru-.-n"ias. connection forms. Attitude matrix.Structural equations' Isometries of E3 - Translation, Rotation and orthogonal transformation. Thederivative map of an isometry. ---'----*r^v.' r\v 

13 Hrs.
calculus on a surface: Coordinate patch' Monge patch. Surface in^E3. Special surfaces- sphere, cylinderand surface of revolution' Parameter curves, veiocity vectors of parameter curves, patch computation.Parametrization of s.ur!9e1.cylinder, surface of revoiution ano torus. Tangent vectors, vector fields andcurves on a surface in E'' Directional derivative of a function on a ru.ru"*?pj. Diff"..ntial forms andexteriorderivative of forms on ,r.frr" oi gl.'prrr^u".ilffir,o"s on surface, of E{'^'-rv'lrursr ';J'fi.r.

shape operators: Definition of shape operator. shape operators of sphere, plane, cylinder and saddlesurface' Normal curvature, Normal section. Principal cu*utr.. and principai direction. umbilic points ofa surface in E3' Euler's formula for normal cuivature of a surfac" ilE. cuurriun curvature, Meancurvature and computational techniques for these curvatures. Minimal surfaces. Special curves in asurface of E3 - Principal curve, gt;dlrir .r*. und-ury*itoti. curves. Special surface - Surface ofrevolution.
13 Hrs.

TEXT BOOKS
l' Barrett o'Neil: Elementary Diff'erential Geometry. Academic press, New york and London,

2' Nirmala Prakassh: Differential Geometry- an integrated approach. Tata McGraw-Hill,
New Delhi, 1981.



(loorclinate transformations - Cartesian tensors - Basic Properties - Transpose -Symmetric and Skew

tensgrs - Isotropic tensors- Deviatoric Tensors - Gradient, Divergence and Curl of a tensor field- Integral
'l'heorems.

,.',.rntinuum Hypothesis- Configuration of a continuum - Mass and density - Description of motion -
Nfaterial and 

-spatial 
coordinates - Material ancl Local time derivatives- Stream lines - Path lines -

Vcii.ticity and iirculation - Examples. Transport fbrmulas -Strain tensors - Principal strains, Strain-rate

tensor- Stress components and Stress tensor - Normal and shear stresses - Principal stresses. L3 IIrs.

Fundamerital basic physical laws- Law of conservation of mass - Principtes of linear and angular

momenta - Balance of energy - Examples'

Motion of non-viscous fluids -stress tensor- Euler equation-Bemoulli's equation- simple consequences-

FIeImhoTU ,ofrieiry-Eqmior: ?emanenoe of vorticity anf circuhion-' Manalysis -

Nondimensional numbers. 13 Hrs.

N,lotion of Viscous fluids:- Stress tensor - Navier-Stokes equation - Energy equation -Simple exact

sclutions of Navier-Stokes equation: (i) Plane Poiseuille and Hagen- Poiseuille flows (ii) Generalized

pitrie Couette flow (iii) Steady flow between two rotating concentric circular cylinders (iv) Stokes's first

and second problems. Diffusion of vorticity - Energy dissipation due to viscosity' 13 Hrs'

Two dimensional flows of inviscid fluids:- Meaning of two-dimensional flow -Stream function -
Complex potential - Line sources and sinks - Line doublets and vortices - Images - Milne-Thomson

circle theorem and applications - Blasius theorem and applications. l3Hrs

TE,XT BOOKS:
L D.S. Chandrasekharaiah and L. Debnath: Continuum Mechanics, Academic Press, 1994.

2. A.J.M. Spencer: Continuum Mechanics, Longman, 1980.

3. S. W. Yuan : Foundations of Fluid Mechanics, Prentice HalL1976.
REFERENCE BOOKS:
1. P. Chadwick : Continuum Mechanics, Allen and Unwin, 1976'

Z. L.E. Malvern : Introduction to the Mechanics of a Continuous Media, Prentice HaII,1969.

3. y.C. Fung, A First course in Continuum Mechanics, Prentice Hall (2nd edition),1977 '

4. pijush K.kundu, Ira M. Cohen and David R. Dowling, Fluid Mechanics, Fifth Edition , 2010.

5.C.S.Yih : Fluid Mechanics, McGraw-Hill, 1969.

M305T I Numerical analYsis-Il 4 hours/week(52 hours) 4 Credits

Nunrelical soIution of ordinary differential equations

Examples from ODE where anall'tical solution are difficult or impossible'

Initiai value problems: picard's method, Implicit Runge-Kutta fourth order: derivation, error analysis;

Methods for iystems and higher order ODEs, Runge-Kutta-Fehlberg methods. Stability of these schemes;

Multistep *rihodr- the Ad-ams-Bashforth and Adams-Moulton predictor-Corrector methods. Variable

step size; Local and global errors, stability analyses for these methods; Solution of linear ODEs through

eigenfunction approach. 13 Hrs'

i lliJtl47



Boundary value problems: shooting methods: I,insr. and nonlinear;.cubic spline methods, Rayliegh Ritzrnethods' Galarkin Method, chebyJhev ."il"..ri"r n.,J,hldr, Finite airrerenci merhnrrc , a-rrrs.
Numerical soluti on 

_of 
parti al d i fferential equation s :Examples from pDE.where anaryticai-sotution are difficult or impossibre.Elliptic equations: Difference ,.i,.*". r". mptace anJ ili*or,, equations.Parabolic equations: Difference ,.tt oa, ro, on.-air;;r- methods of Schmidt, Laasonen, Dufort_Frankel and crank- Nicolson' Altemating direction l*pri.i, methoJ ror-iwo-ormensionar equation.Stability and convergence analyses {b.ti#,Jh"*rvrl 

rtrrP 
13 Hrs.

Hyperbolic equations: Differencc methods for one-dimension- explicit and implicit schemes, D,yakonovsplit and Lees alternatrng_diregqiorl iryplq,lrulrr"oql"i;;di*"*isnai+qua+ions.Stab{iityandeonvcry.trrcdanalyses 
fo-r these ,A;;;" --- 

13 Hrs.
TEXT BOOKS
1' MK Jain: Numerical solution of differential equations, wiley Eastern, lg79,2Edition.2' RL Burden and JD Faires: Numerical Analysis, rrro*ron-grooks/cole, l9g9,7edition.
' iffiTffiilI:*"rical partiar diffeientiai.qr"ti"r* nnir" difference m.,rroa., Springer,

REFERENCE BOOKS

i fi mf ; f.:if:::ffiili";T,?r:car anar vsi s or d i rrerenti ar eq uati o ns, cambri d ge texts in
5' GD Srnith: Numerical solution orpu,tlut differential equations: finite difference methodsoxford Applied Mathematics and'computing scien."-ili.r, l9g5 3rd Edition.

M 3O6P Scilab p.a"ircofs nus"O o, fvllOsf 4hours/week jZC..Oit.
List of Programs
Programs for solution of ordinary differentiarequations usirg1. Implicit Runge_Kutta 4 order method

? Runge-Kutta_Fehlberg order method3 Runge-Kutta for system of equations
4. Adam,s predictor-corrector 

method
5. Shooting methods
6. Galarkin method
7. Rayleigh Ritz method
8. Chebyshev collocation method
9. Finite difference method

Programs for solution of partiar differentiar equations using10. Laplace equation
1 1. Poisson equation
12. Schmidt Method



13. Crank-Nicolson method
14. ADI method

. 15. Explicit method for wave equation
16. l,ees ADI method for wave equation

TEXT BOOKS
1. lvlK Jain: Numerical solution of differential equations, Wiley Eastern, 1979,2 Edition.

2. RL Burden and JD Faires: Numerical Analysis, Thomson-Brooks/Cole,1989,7edition.
3. D Kincade ancl W Cheney: Numerical analysis, American Mathematical Society, 2002, 3

edition.
4. A Iserles: A first course in the numerical analysis of differential equations, Cambridge texts in

applied mathematics, 2008, 2 edition.
S. Cp Smith: Numerical solution of partial differential equations: finite difference methods

OxforO appti"O !q ut and Computinglff"l.. qq_,9s, 1985 3rd Edition.

6. J\ / Tl'romas : Numerical partiill diffiCnalal,t?uations.In
1998,2 Edition.

Differential Calculus: Limit and continuity, properties of limits and classification of discontinuities.

Derivatives, Rules for Differentiation, higher order derivatives, chain rule, implicit differentiation'
10 Hrs.

Successive differentiation and Leibnitz Theorem. Statement of Rolle'sTheorem, Mean Value Theorem,

Taylor and Maclaurin'stherrrems. 10 Hrs'

Iniegral Calculus: lntegration. Methods of Integration: substitution method, partial fractions, integration

by pirts, definite integrals, indefinite integrals. 0 Hrs'
Applications of differentiation and integration: Increasing and decreasing functions. Relative Extrema :

*uii*u and minima, convexity, curve sketching' 10 Hrs'
Asymptotes, concavity, convexity, and points of inflection. Determine the average value of a function,

area between two curves, volume of a solid figure, simple examples. 12 Hrs.

TEXT BOOKS

1. L. Bers and F. Karal, Calculus,IBI{ Publishing, Bombay

2. S. Misra, Fundamentals of Mathematics-Differential Calculus, First Edition, Pearson, lndia, 2013.

3. S. Misra, Fundamentats of Mathematics-lntegral Calculus, First Edition, Pearson, India, 2013.

REFERENCE BOOKS

1. Courant, R. and F. John, Introduction to Calculus and Analysis, Volume I'

2. Courant, R. and F. John, Introduction to Calculus and Analysis, Volume II.

M 307O8(A)



Math em aticafo r EverTon eI M 30708 (B)

Elements of Calculus

Solid Geometry

4 hours/week(S2 hr*g
P;^,--^-l--. ^ro rDiograpl'ly oi Seiected Mathematicians
Indian Mathematicians: Aryabhata, varahamihira, Bhaskaru Lq II, Brahmagupta, Mahaviracharya,Nagarjuna, SrinivasaRamanujan. r*.ig, M"th;;"c;;;, Eurer, Gauss, i,"rurr, Eucrid,Rene
ffi''J[::#l3if1;],1;5i;il:'*'' nitlert' Fermat and cauchv --- -' 

8 Hrs.
The Number Systems: Natural numbers, I[tegers, Rational &lrrrational numbers, Real numbers, complexnumber' Prime number' The concept of Seis: srur.t, uJ Equarity or ,"tr,- r.t operations (Union,Intersection and Difference)' Equivul.n., Rerations & T;; ofFunctions lonl - on", onto, Many _one

3[:Tii"ff xampr es) Mathematicl t**, 
-nil;; 

;;;! M111.-1!c{ rnduellq1q. 
-!Ers.

Partial ordered sets' 
{{1sse diagrams, Isomorphism, Extermar elements in poset, Lattice, Distributivelattice' complemented lattice, dool"u, lattices, goor; Algebras, Boorean'functions, Apprications toSwitching circuits.

Elements of Higher Arithmetic concepts of divisibility, congruence,s, Residue crasses, ,r"o..*l fit'Fermat' Euler and wilsons, Linear 
"ong.u.r.., chinese n.*ulra.. Theorems, Elementary arithmeticalfunctions, Applications of cryptograph;.

irundamental of Group theory 6 Hrs.
Groups, subgroups, cyclic groups,Normal subgroups. euotient groups,homorphisms, Natural 

. . ntrno*i.fr,irrnr. Kernel ind- image oi- 
-,.- 

a homomorphism and
:H[:i*ies' 

Isomorphism and Fundlmentaltheorem of homomorphism of groups. Apprication of

Functions of one variable: Limits, continuity and differentiations of functions of a single variable.Derivative of a composite function, Parametric function, rogarithmic function, Exponentiar and
ililL*.jtiLi;r?iil::X."t high;r order. Partial o"rtvati'es and total derivative Homogenous

6Hrs.

6 IIrs.
Analytical Geometry in three dimensions: Direction cosines and direction ratios, planes, straightlines,
::i.',,?.a,ffi:,'fr:y.:T?if[]]"', coplanar tin"., st o,t",ioi,,un.. u"t*."n rLw rines, righl circurar

Graph theory 6Hrs.
Introduction to graph theory, types of graphs, Subgraphs, Degree, Distance, Standard graphs, Bipartitegraph' Regular graph' complement oia- glaph, G;-ph isomorphism, Graph operations. Eurerian andHamiltonian graphs, Traveling Salesman,s probiem. 

I ---rrvrPr,Dr,' \rrapn (Jt 
6Hrs.

TEXT BOOKS
1' c.L. Liu: Elements of Discrete Mathematics, Tata McGraw_Hiil,2000.2' Ralph P' Grimaldi: Discrete and combinatorial Mathematic.;;"ilil;, Addison-Wesley. 1999

3. Kenneth Rosen: WCB McGraw_Hill,6th ed.,2004.
4' D' M. Burton: elementary Number theory, Tatsa McGraw-Hiil, New Delhi, 6Ed.



RE,FERENCE BOOKS
l. I.N. Herstein: Topics in Algebra, 2nd Edition, vikas Publishing House, 1976

2. S. L. Loney: The elements of Coordinate geometry, London Macmillan & Co., 1966'

3. S. Lipschutz and M. Lipson:Theory and Problems of DiscreeMathematics, Schaum series 2"d Tata

IvlcGraw Hill, 1998.

4. G. B. Thomas and R. L. Finney, Calculus and Analytical Geometry,9th Ed., 2012.

F'OURTH SEMESTER

4 Credits

Algebra of sets, sigma algebras, open subsets of real line, dand Gusets, Borel sets. (Lebesgue) Outer

measure of a subset of R, existence, non-negativity and monotonicity of Lebesgue outer measure,

Relation between Lebesgue outer measure and length of an interval; Countable subadditivity of Lebesgue

outer measure; translation invariance. Relations between the outer measure of an arbitrary set and the

outer measure of open sets and Drsets (Lebesgue) measurable sets, (Lebesgue) measure, Complement,

union, intersection and difference of measurable sets, denumerable union, and intersection of measurable

sets; Countable sub additivity and additivity of measure; Cantor's set, Fo and G6 sets. The class of
measurable sets as an algebra, sigma-algebra 13 Hrs'

The measure of the intersection of a decreasing and increasing sequence of measurable sets; measures of
limit superior, limit inferior of sequences of measurable sets. Measurable functions: Scalar multiple, sum,

difference, and product of measurable functions. Measurability of a continuous function and

measurability of a continuous image of measurable function. Sequence of functions, Egoroffs theorem.

T'he structuie of measurable functions, Lusin theorem, Frechet theorem. Convergence pointwise and

convergence in measures of a sequence of measurable functions, Reisz theorem. 13 Hrs

Lebesgue Integral: Characteristic function of a set, simple function, Lebesgue integral of a simple

tirnctiin, Lebesgue integral of a bounded measurable function, Lebesgue integral and Riemann integral

of a bounded function defined on a closed interval; Lebesgue integral of a non-negative function;

Lebesgue integral of a measurable function, Proprfiies of Lebesgue integral. Convergence theorems and

Lebeslue inteEral; The bounded convergence theorem, Fatou's lemma, Monotone convergence theorem,

Lebeslue dominated convergence theorem' l3Hrs'
Differentiation of monotone functions, Vitali covering lentma, Functions of bounded variation, Jordan

Decomposition theorem, Differentiability of an integral. Absolute continuity:Absolute continuity, sum,

difference, product ,quotient of absolute continuous functions, Absolute continuity and bounded

variation, absolute coniinuity and indefinite integrals. 13 IIrs'

TEXT BOOKS
l. H.L. Royden: Real Analysis, Macmillan, 1963

REFERENCE BOOKS
l. P.R. Halmos : Measure Theory, East West Press, 1962

2. W. Rudin : Real & Complex Analysis, McGraw Hill , 1966'



Mathematical Methods 4 hours/week(S2 hours)

Integral Transforms
General definition of integral. transforms, Kernels, etc. Deveropment of F'ourier integral, Fouriertransforms - inversion, Illustration on the use of integral transformr, Luplu.., Fourier, Hankel transformsto solve oDEs and PDEs - typical examples. Disc"rete ortrrogon;ity and Discrete Fourier transform.wavelets with exampres, waveret transforms, 

vr!'rv.v'qrru qrrq !/rDurtrrE ru 
13 Hours

Integral Equations
Definition' volterra and Fredholm integral equations. Solution by separable kernel, Neumann,s seriesresolvent kernel and transform methodt, coru"rgence for Fredhorm and volterra types. Reduction ofIVPs BVPs and eigenvalue problems to integral iquations. Hilbert sllrrr1qt llgqrqm-Ba&rgLRitz andGete*ln methods 

13 Hours

Asymptotic Expansions
Asymptotic expansion of functions, power series. as asymptotic series, Asymptotic forms for large andsmall variairles. Uniqueness properties and operations. ' 

-r ----- v-"ve' ' rurr,vlL

Asymptotic expansions of integrals; Method of inte$ation by parts (include examples where the methodfails), Laplaces method and watson's lemma, method of stationary phase and steepest descent.

Perturbation methods l3 Hours
Regular and singular perturbation methods: Parameter and co-ordinate perturbations. Regularperturbation solution of first and second order differential equations involving constant and variablecoefficients' Duffings equation, vanderpol oscillator, small Reynolds number flow. Singular perturbationproblems' Matched asymptotic expansions, simple *ra*pt"r. Linear equation with variable coefficientsand nonlinear BVP's' Problems involving Bounclary l;r;.r. Poincare-Lindstedt rnethod for periodicsolution. WKB method. 

13 Hours

Text books:
l' I N Sneddon: The use of IntegralTransforms,TataMc Graw Hill, publishing company Ltd, New

Delhi, 1974.

2' RP Kanwal: Linear integral equations theory and techniques, Academic press, New york, 1971 .3' CM Bender and SA orszag: Advanced mathematical methods for scientists and engineers, Mc
Graw Hill, New york, 197g.

4' HT Davis: Introduction to nonlinear differential and integral equations, Dover publication s,1962.5. At{Nayfeh: Perturbation Methods, John wiley & sons New york, 1973.

Reference Books:
6' M' D' Raisinghania, Integral equations and Boundary value problems, 6 edition, S Chand and

Co.,2013.

7. RV Churchill: operationar Mathematics, Mc. Graw Hill, New york, I95g.



ELECTIVB PAPERS

rlix03T(A) Riemannian Geometry

Differentiable manifolds:-Charts, Atlases, Differentiable structures, Topology induced by differentiable

structures, equivalent atlases, complete atlases. Manifolds. Examples of manifolds. Properties of
induced topology on manifolds. Tangent and cotangent spaces to a manifold. Vector fields. Lie bracket

of vector fields. 13 Hrs.

Smooth maps and diffeomorphism. Derivative(Jacobi) of smooth maps and their matrix representation.

Pull back functions. Tensor fields and their components. Transformation formula for components of
tenso rs - c)perat i o n s o n ten sors- C ontraotiqn-Cqvgr i an t deriveiiyes-qft 9ruat !p!d.. 13 Hrs.

R.iemannian Metric. Connections. Riemannian connections and their components, Parallel translation,

lrundamental theorem of Riemannian Geometry. Curvature and torsion tensors. Bianchi identities,

Curvature tensor of second kind. Sectional curvature. Space of constant curvature. Schur's theorem.

Curves and geodesics in Riemannian manifold. Geodesic curvature, Frenet formula. nrp"*rl,lr#Jl'",
Riemannian manifolds Gauss formula, Gauss equation, Codazzi equation, Sectional curvature for a

hyper surface of a Riemannian manifold, Gauss map, Weingartan map and Fundamental forrns on

hypersurface. Equations of Gauss and Codazzi. Gauss theorem egregium. 13 Hrs.

TEXT BOOKS
l. Y. Matsushima : Differentiable manifolds. Marcel Dekker Inc. New, York,1972.

2. W.M .Boothby : An introduction to differentiable manifolds and Riemannian Geometry. Academic

Press Inc. New York, 1975.

3. N.J. Hicks : Notes on differential Geometry D.VanNostrand company lnc.

Princeton, New Jersey, New York, London (Affiliated East-West Press Pvt. Ltd. New Delhi), 1998.

REFERENCE BOOKS
l. R.L. Bishop and Grittendo : Geometry of manifolds. Acamedic Press, New York, 1964.

2. L.P. Eisenhart : Riemannian Geometry. Prir,. eton Univer sity Press, Princetion,New Jersey, 1949.

3. H. Flanders : Differential forms with applications to the physical science, Academic Press, New

York, 1963.

4. R.L. Bishop and S.J. Goldberg : Tensor analysis on manifolds, Macmillan Co.,1968.

5. K. S. Amur, D.J. Shetty and C. S. Bagewadi, An introduction to differential Geometry, Narosa Pub.

New Dehli,2010.



Special Functioni 4 hours/week(52 lrours)

t.

Hypergeometric series: Definition- eonvergence- solution of second order ordinary differential equationor Gauss equation- confluent h-t'pergeometric series- Binomial theo rem, Integral Representation_Gauss's Summation formula- cr,rlvu?a.rmonde s;;;;", formula- pfafi-Kummer TransformationForrnula- Euler,s transformation formuia. 
10 Hrs.

Basic-hypergeometric series: Definition- convergence- q- binomial theorem- Heines transformationformula and its q-analogue- Jackson transformati-on formula- .lacobirs triple product identity and itsapplications (proof as in ref' 9)- Quintupte proou"t ia.r,livip.""f as in reference r0)- Ramanujan,s r ry1summation formula and its applications-.A new identity rbiii;rt';;;';;orication to Ramanujanpartition congruence modulo if- Ramanujan thBta-funsdl i,t.rt;tieslnvofvin*fanrUerfseriss. 1*Ifrs;
q-series and rheta-functions: Ramanujan's general theta-function and special cases- Entries lg,2l,23,24'25'27'29' 30 and 3l of Ramanujan's second note book (as in text book reference 4). g Hrs.
Partitions: Definition of partition of a +ve integer- Graphicar.representation- conjugate- Serf-conjugate-Gene'ating function of p (n)- other generating functions- a theoiem of Jacobi- Theorems 353 and 354-applications of theorem 353_ Congru*n".proi".tie, 

"iO frl_p (5n ,4) 
= 0 (mod 5) andp (7n +4)=0(mod 7)- Two theorems of Euler- Rogers-Ramanujan tientities-'combinatoriui-p.or, of Euler,s identity,Euler's pentagonal number theorem. Franklin tombinatorial proof. Restricted partitions- Gaussian.(portion to be covered as per chapter-XlX of An Introduction to ihe Theory of Numbers wriften by G. H.Hardy and E. M. wright) 

rv lrrv r.vur/ ur 
20 Hrs.

TEXT BOOKS

l' c' Adiga' B' c' Berndt, s' Bhargava and G. N' watson, chapter r6 of Ramanujan,s second notebook:Theta-function and q-series, Mern. Amer. Math. Soc.,53, No.3l5, Amer. Math. Soc., providence.Igg5. 
__)__, Jrlrrrrwr.lYr.l

2' T' M' Apostol: Introduction to Analytical number theory, oxford University press, 2000.3' G' E. Andrews, The theory of partition, cambridge University press, l9g44' B' c. Berndt, Ramanujans notebooks, p-art-III, Sp'ringer-verrag, New york, r99r.5. B. c' Berndt, Ramanujan's notebooks, parl-IV, ipririger-verrag, New york, I9946' B' c' Berndt, Ramanujans notebooks, part-v, sprirg;.-verrag, New york, l99g7' George Gasper and Mizan Rahman, Basic hyper-geo'metric series, cambridge University press, 1990.8' G' H' Hardy and E' M' wright, An Introdu"ii", #,rr"'ir,"o.y of Numbers, bxford universitypress,1996.

REFERENCE BOOKS
B' c' Berndt' S' H' chan, Zhi-Guo Liu, and Hamza Yesilyurt, A new identities for (q;q))l with anapplication to Ramanujan partition congruence moduro 11, Quart. J. Math. 55, l3_30, 2004,.M' S' MahadevaNaika and H. s' Madhusudhan, RamJnujan,s Theta-function identities involvingLambert Series, Adv. stud. contemp. Math., g, No. r',3-r2,wtxzozzorl (2004j:3302r),2004.

2.

I'(B)@



M. S. MahadevaNaika and K. Shivashankara, Ramanujan'slV1 sumrnation formula and related identities,

Leonhard paul Euler Tricentennial Birthday Anniversary Collection, J. App. Math. Stat., l1(7), pp' 130-

137,2007 .

SarachaiKongsiriwong and Zhi-Guo [,iu, Llniforn"r proofs of q-series-product identity, Result. Math',

44(4), pp. 312-339, 2003.

5. Shaun Cooper, The Quintuple product

161,2006.

identity, Intemational Journal of Number Theory, Vol' 2(l), 115-

Basic properties of Entire Functions. order and Type of an Entire Functions .Relationship between the

order of an Entire Function and its Derivative . Exponent of convergence of Zeros of an Entire Functiott'

l'icaid anO goiet'i Theorems for Entire Functions'' t4 Hrs;

Asymptotic Values and Asymptotic Curves. Connection between Asymptotic and various Exceptional
6 Hrs.

\ialues.
Meromorphic Functions. Nevanlina's characteristic Function. cartan's tdentity and convexity

'j,heorems. Nevanlinna,s First and Second Fundamental-Theorems .order and Type of a Meromorphic

lunction. Order of a Meromorphic Function and its Derivative. Relationship between T(r, 0 and log M(r,
16 Hrs.

fl for an Entire Function. Basic properties of T(r, f)'
Deficient Values and Relation between various Exceptional Values. Fundamental Inequality of Deficient

values. Some Applications of Nevanlinna's Second Fundamental theorem. Functions taking the same

values at the same points. Fix-points of lntegral Functions. 16 Hrs'

TEXT BOOKS
1. A. I. Markushevich: Theory of Functions of a complex Variables, Vol.-lI, Prentice-Hall, (1965).

2. A. S. B. Holland : Introduction to the theory of Eniire Functions, Academic Press, New York, (1913).

REFERENCE BOOKS:
1. C. L Siegel: Nine Introductions in complex Analysis, North Holland, (1981)

2. W. K. Hayman :Meromorphic Functions ,Oxford University, Press, (1964)'

3. Yang La : Value Distribution Theory, Springer Verlle, Scientific Press, (1964)'

4. Laine :Nevanlinxa theory and Complex Differerntial Equations, Walter de Gruyter, Berlin (1993)'

4 hours,'week(52 hr;urs)
'------t

Electrodynamics:E-derivatioliofGausslaw-Faraday,slaw-
a*p"r.t law and solenoidal property---conservation of charges-electromagnetic boundary conditions'

Dielectric materials'
13 Hrs.

Basic Equations: Derivation of basic equations of MHD - MHD approximations -Non-dimensional

num:oers - Boundary conditions on velocity, temperature andMagneticfield ' 7 Hrs.

classical MHII: Alfuen,s theorem- Frozen-in-phenomenon-illustrative examples-Kelvin's circulation

theorem-Bernoulli,s equations-Analogue of Helmholtz vorticityequation-Ferraro's law of isorotation'
6 Hrs.

I
a.

4 hour:,'week(52 hours)Entire and Meromorphic F'unctions 4 Credits



Magnetostatics: Force free magnetic field and important results thereon-illustrative examples onabnormality parameter-chandrasekhar's theorem-Bennett pinch and instabilities associated with it.

Alfuen waves: Lorentz force as a sum of two surface forces- cause for Alfven waves-appli"utior]-Htt'Alfuen wave equations in incompressible fluids- equipartition of energy- experiments on Alfven waves-dispersion relations- Alfven waves in compressiblefluids- slow and fast waves-r{odographs. 12 Hrs.Flow Problems: Hartmann flow- Hattmann {ouette flow- Temperature distributionfor these flows.

TEXT BOOKS:

REFERENCE
L D.J.Griffiths

2. P.H.Roberts :

3. H.K.Moffat:

1978.

7 Hrs.

1 I.9 C"yling : Magnetohydrodynamics, Interscience ,1957.
' J;triil?T* 

and c'Plumpton' en tnt oar"tion io r,arln.to-rtuidMechanics, oxford University
3;e'wsutton and A.Sherman : Engineering Magnetohydrodynamics, McGraw Hiil, r965.t *,:rj:}:I:M,"gi.:"hydrodynimics, oiiver I e"yl, ie?ot 

ftli,:fil%ffi"riU*ugn"tonuid;;;;;il;;;;n""., and Appried physicists, Scripta

BOOKS:
: Introduction to Electrohydrodynamics, prentice Hall, 1997.
An Introduction to Magnetohydrodynamics, Longman , 1967.
Magnetic field generation in electrically conducting fluids, cambridge university press,

M4O3T E Computatiooul ftuiO OynamG 4 hours/week(S2 hours) 4 Credits

Review of partiar differentiar equations, 
11m.eric.1!anarysis, fluid mechanics. 4 Hrs.Finite Difference Methods: Derivation orfinit, diff..;;;;erhods; finite difference method to parabolic,hyperbolic and elliptic equations, finite difference method to nonrin.ui equations, coordinatetransformation for arbitrary 

-geometiy, 
central schemes witt co.uined spacetime discretization-Lax-Friedrichs' Lax-wendroff, Maccot*u"t methods, artifrciat compressibility method, pressure correctionmethod - Lubrication model, convection dominated no*, - Euler equation - euasilinearization of Eulerequation, compatibirity rerations, nonrinear Burger equation. 

Lsrwr v,udLrulr - vu 
rg Hrs.

Finite volume Methods: General introduction, Node-centered-control volume, cellcentered-controlvolume and average volume, cell-centred scheme, Cell-vertex scheme, Structured and unstructuredFVMs' second and Fourth order approximations to tt .-.onuection and'diffuslon equations (one andTwo-dimensional examples). vvrrvwvLr('r! orru ulllust 
12 Hrs.

Finite Element Methods: Introduction to finite element methods, one-and twodimensional bases functions- Lagrange and Hermite polynomials elemen,r, oi"rgr-r* and rectangular elements, Finite elementmethod for one-dimensionil problem: model b";rJ;il;iir. p.out"mi discret izationof the domain,



ilerivation of elemental equations and their connectivity, composition of boundary conditions and

solutions of the algebraic equations. Finite element method for two-dimensional problems: model

equaiions, discretization, interpolation functions, evaluation of element matrices and vectors and their

as.semblage 18 Hrs'

IEXT BOOKS
l. T. J. Chung: 'Computational Fluid Dynamics', Cambridge Univ. Press,2003.
'2. J Blazek, ' Computational Fluid Dynamics', Elsevier,200l.
3. Harvard Lomax, Thomas H. Pulliam, David W Zingg, 'Fundamentals of Computational Fluid

Dynamics', NASA RePort, 2006.
REFERENCE BOOKS

l. C.A J. Fletcher:'Computational techniques for Fluid Dynamics', Vol. I & II, Springer Verlag

l99l .

NI4O3T F Finite Element Method with Applications 4 hours/week(S2 hours) 4 Credits

Weighted Residual Approximations:-Point collocation, Galerkin and Least Squares method. Use of trial

funciions to the soluti-on of differential equations. 10 Hrs'

Finite Elements:- One dimensional and two dimensional basis functions,Lagrange and serendipity family

elements for quadrilaterals and triangular shapes. Isoparametric coordinate transformation. Area

coordinates standard 2- squares and unit triangles in natural coordinates. 14 Hrs.

Finite Element procedures:- Finite Element Formulations for the solutions of ordinary and

partialdifferential equations: Calculation of element matrices, assembly and solution of linear 
"O"|X"rl:;.

Finite Element solution of one dimensional ordinary differential equations, Laplace and Poisson

equations over rectangular and nonrectangular and curved domains. Applications to some problems in

linear elasticity: Torsion of shafts of a square, elliptic and triangular cross sections' 14 Hrs-

TEXT BOOKS
l. O.C. Zienkiewiez and K. Morgan : Finite Elements and approximation, John Wieley, I 983

2. p.E. Lewis and J.P. Ward : The Finite element method- Principles and applications, Addison

Weley, 1991 L.J. Segerlind : Applied finite element analysis (2nd Edition), John Wiley, 1984

REFERENCE BOOKS:
l. O.C. Zienkiewiczand R.L.Taylor: The finite element method. Vol.l Basic formulation and Linear

problems, 4th Edition, New {rirk, Mc' GrawHill, 1989.

Z. i.fV. Reddy: An introduction to finite element method, New York, Mc.Graw Hill, 1984'

3. D.W. Pepper and J.C. Heinrich: The finite element method, Basic concepts and applications,

Hemisphere, Publishing Corporation, Washin gfon, 1992.

4. S.S. Rao: The finite elernenimethod in Engineering,2nd Edition, Oxford, Pergamon Press, 1989.

5. D. V. Hutton, fundamental of Finite Element Analysis, (2004).

6. E. G. Thomson, Introduction to Finite Elements Method, Theory Programming and applications,

Wiley Student Edition, (2005).



Graph Theory 4 hours/week(S2 hours)

Graph Theory (Recapitulati':ri): Graph, subgraphs, spanning an<I induced subgraph, degree, distance,standard graphs, Graph isomorphism.
connectivity : cut- vertex, Bridge, Blocks, vertex-connectivity, Edge-connectivity and some externalproblems' Mengers Theorems, Properties of r-connected graphs *irt .:"rp".t to vertices and edges.Planarity: Plane and Planar graphs, Planarity Testing llgorithm, Euler Identity, Non planar graphs,Ivlaximal planar graph outer planar graphs, Maximai oute, pranar graphs, characterization of planargraphs, Geometric dual, Crossing number. '-------- D^*r'rs' vrr 

13 Hrs.

Colorability: Vertex Coloring, Color class, n_coloring, C
HI{r \,ttr€I*fttttt

:f,T:i"n':::ll]1Try:-" -t+\ ei1;fs dd;tth*1, cororings in criticar graphs, Reratiion betweenchromatic number and crique number/independence number/rnaxierlv vrryqw rrurrrusr/r-sepenoence number/rnaximum degree, Edge coloring, Edgechromatic number of standard graphs coloring of a plane map, F.ur color problem. Five color theoremUniq uely colorable graph. Chromatic polynomi al.
r color problem, Fiive color theorem,

I3 Hrs.

Matchings and factorization: Matching- perfect matching, augmenting paths, maximum matching, Hall,stheorem for -bipartite graphs, the personnel assignm* p.Iut.rn, ; ;;;; algorithm for bipartitegraphs' Factorizations, l-factorization,2'factorization. partitions-degree sequence, Havel,s and Haki; .ialgorithms and graphical related problems. - --o- 
13 Hrs.

Domination concepts and other variants: Dominating sets in graphs, domination number of standardgraphs' Minimal dominating set, Bounds of domination number in terms of size, order, degree, cliameter,covering and independence number, Domatic number, domatic number of standard graphs.
Directed Graphs: Preliminaries of digraph, oriented graph, indegree and outdegree, Elementary theoremsin digraph' Types of digraph, Tournament, cyclic and transitive tournament, spanning path in atournament, Toumament with a hamiltonian path, strongly connected tournaments. 13 Hrs.

TEXT tsOOKS
l. F. Harary: Graph Theory, Addison _Wesley,1969
2' G' Chartrand and Ping zhang: Introduction to Graph Theory. McGrawHill, International edition(2005)

3. J. A. Bondy and v.S.R.Murthy: Graph Theory with Apprications,
4. T.w. Haynes, S.T. Hedetneime and p. J. srater: Fundamentar

Dekker. Inc. New york.l99g.
REFERENCE BOOKS
1' D' B'west, Introduction to Graph Theory, Pearson Education Asia, 2nd Edition, 2002.2' charatrand and L. Lesnaik-Foster: Graph and Digraphs, CRC press (Third Edition), 2010.3' J' Gross and J' Yellen: Graph Theory and its application, cRC press LLC, Boca Raton, Florida, 2000.4' Norman Biggs: Algebraic Graph Theory, Cambridge University press (2nd Ed.)1996.

Macmil lan, London, (20.04).

of domination in graphs, Marcel

4 c.;;it.-l



5. Grrdsil and Royle: Algebraic Graph Theory: Springer Verlag, 2002'

6. N. Deo: Graph Theory: Prentice Hall of India Pvt. Ltd. New Delhi- 1990

7. V. R. Kulli, Theory of domination in graphs, Vishwa lnt' Pub, 2012

litrorJgction to Algorithms: Meaning of space and time complexity, illustrations with simple examples.

Ii:tro,Juctisn to growth functions, Asymptotic notation: Big-oh, little-oh, big-omega, little-ornega, theta

i'unctions, illustrations. Inter-relations between different groMh functions and comparison. Basic data

structures: Lists, Stacks, Queues, Trees, Graphs, Hc)aps, examples and applications.

Searching, Sorting and Selection: Selection search, binary search, insertion sort, merge sort, quick sort,

rndix golq qqqnt!4g r94,|l94p sort, \@41a4 n4,ng$ing guryk select, Median of Medians'

Graph Algorithms: Depth-First search, breadth-first search, backtracking, branch-and-bound, etc.

Greedy Algorithms: General characteristics of greedy algorithms, Greedy scheduling algorithms,

Dijkstra,s shortest path algorithms (graphs and digraphs), Kruskal's and Prim's minimum spanning tree

algorithms. 26 Hrs.

Dynamic programming: Elements of dynamic programming, ihe principle of optimality, the knapsack

problem, dynamic programming algorithms for optimal polygon triangulation, optimal binary search tree,

longest common subsequence, chained matrix multiplication, all pairs of shortest paths, Floyd's

algorithm. Introduction to NP-completeness: Polynomial time reductions, verifications, verification

algorithms, classes P and NP, NP-hard and NP-complete problems. 26 Hrs

TEXT BOOKS
I . T. Cormen, C. Leiserson, R. Rivest and C. Stein, Introduction to Algorithms, MIT Press, 2001.

2. David Harel, Algorithms, The spirit of Computing, Addison-Wesley, Langman, Singapore,

Pvt.Ltd.lndia, 2000.

REFERENCE BOOKS

l. Baase S and Gelder, A.V, computer Algorithms, Addition- Weslelangman Singapore, Ptv. Ltd.

India,2000.
2. Garcy,M.R, and Johnson, D.S, Computers and Intractability: A Cuide to the Theory of NP-

Completeness, W. H. Freeman, San Francisco,l976. 3. R. Sedgewick, Algorithms in C**, Addison-

Wesley, 1992.

N{403T I Codes, Designs and Networks 4 hoursiweek(52 hours) 4 Credits

Basic counting principles, distributions, binomial identities, generating functions,

symmetric groups, Burnside theorem, the cycle index, pattern inventory, Polya's
l3hrs

Enumeration: -
Equivalence and

formula.

Design And Analysis Of Algorithms



codes:- Elements of coding theory, the Hamming metric, the parity-check and generator metrics, groupcodes' decoding with coset leaders, hamming matrices, self-orthogonal-codes, symmetric codes ou". F, ,
problems'y'augme*ting paths, ruru* ,"u.ry Gi;ilffi;;;", and uniformry packed codes. i3hrs
Designs:- Basic concepts, combinatorial_ designs, examples, block designs, systems of distinctrepresentatives' balanced designs, pui, *ir.,u1ryi;;'dJjfirr, ou,ur"ed incomprete block design (BIBD),partially balanced incomplete Uforil design (PBIBD). 

'e-'- 
t3hrs

Networks:- Flows and cuts in Networks, solving max F'low problems, Max flow-Min cut probrems, f-augmenting paths' Max flow- Min cut ttreorem,-aie"ri ilr* 
-find 

augm#;; path, Ford, Furkerson,Edmonds and Karp argorithm to find Max Frow, p.op'"rti., or0_r netwoirir.' 
-,---o 

r3hrs
TEXT BOOKS

I.llan ruct<er; eppn"a .o*uiru,*i..-, o* ,0. i"n" *;; ;; ,"^; -2 
ilJ;,:J'fr1j1;,"31i,111,i#: 

combinatoriar Mathem;,, ;,";;;;;*ouction,,, 4th Ed,
REFERENCE BOOKS

l' w' D' wailis, "combinatoriar designs", Marcer Decker,Inc.,Ny,lggg.2' c' J' colboum and J' H' Dinitz, rtandbook orco*-oi'*torial designs, cRc press, 1996.

M4O3T J Algebraic Combina.torics 4 hours/week(S2 hours) i 4 C*dlt,
Preliminaries: Fundamentals of matrix theory, algebraic notations, power' series, limits, operations onpower series, Exp and Log, non_linear equati;;r, ;*;;i.;.-characteristic Polynomial: coefficienti and recurre;;;r, walks and the characteristic porynomiars,eigenvalues and eigenv.ectors, regurar graphs, spectrar decompositionwalk generating functions: Jacoii the"orim, decomposition iorn]rtu, the christoffel-Darboux identity,vertex recon struct i on,_co s.pegtral graphs, random *uiCon g.upfr r.
Quotients of graphs: Equitable pi.tiiions, walk-regular giu!-rri, generarized interracing, covers, spectrarradiUS Of tfeeS srqvrrr, tssrrtrtarlz', lnlel 

26 HfS
Strongly regular graphs: Basic theory, conference graphs, designs, orthogonar arraysDistance regular graphs: some fu*ili.r, distance il;;;;;arameters, quotients, imprimitive distanceregular graphs, codes, completely regular subsets
Association schemes: Generousiy tianl]1ive g9.,,r1rio.n.groups-, p,s and q,s, p- and e-polynomialassociation schemes, products, pii-itirity and imprimitivifi, .oa* and anticodes, equitable partitionsof matrices' characters.of abelian groups,'cayley giuprrr, truislation schemes anJ ouality.Representations of distance-regu-lar graptrr, itJp..r.n,uJo^ of graphs, th" ,"qu.rce of cosines,injectivity' eigenvalue multiplicities, f,ounding t'he diam"trr, ,pr,.ii.ul d.rigns, bounds for cliques,feasible automorphisms. --o -^'- vre'lrrvlvr' oPrrvrruilr utrslgnl 

26 Hrs
TEXT BOOKS:
l ' c. D. Godsil: Algebraic combinatorics, chapman and Hail/cRC, I993.



REFERENCE BOOKS:
l. C. D. Godsil and Royle: Algebraic graph theory, Springer Verlag,2002.

2. AlanTucker, "Applied Combinatorics",4th Ed., John Wiley and Sons, 2002.

3. R. P. Grimaldi, "Discrete and Combinatorial Mathematics: An applied introduction"

Pearsons Education Inc., 1999'

4. Norman Biggs: Algebraic Graph Theory, Cambridge University Press (2nd Ed.)1996.

,4th Ed.,

Concept of mathematical Modeling: Definition, Classification, Characteristics and Limitations.

Modgtg leading to ordinary ai&ryt114 equations: Setting up of first order differential equations from

Rttl woild pioblems - QualitativESdfufion and Skerchin[ 15f TiiS|-orclO-f Di{ferenfial cquafio-Rs -
Difference &Differential equation models for population Growth - Growth and Decay Models - single

species population models - Spread of Technological innovations - Higher order linear models- spring

urd ,lurhpot systems - electrical circuit equation - Model for detection of diabetes - Mixing processes -
Non-linear system of equations - Combt models - Predator-prey equation, qualitative theory of
tJi,lerential equation - lnteracting species - spread of epidemics, Modeling Linear systems by frequency

13 hrsresponse methods.

Modes leading to linear and nonlinear partial differential equations: Simple models, conservation law -
Traffic flow on highway - Flood waves in rivers - glacier flow, roll waves and stability, shallow water

waves- Convection diffusion - processes Burger's equation, Convection - reaction processes - Fisher's

equation. Telegraphers equation, heat transfer in a layered solid, Chromatographic models, sediment

transport in rivers 13 Hrs

Modeling of ground water flow: Porous media-Aquifers-Porosity- Permeability and Averages-

Derivations od Darcy and Darcy equations. Basic gfound water flow using Darcy model, Dam seepage,

r rn+,sr r 
r

13 hrsDuipuit approximation, Subsurface flow with similarity solutions.

Air Pollution: Background -origin-Atmospheric composition, sources of air pollution, primary and

secondary air pollutants, effects of air pollution, mathematical principles of air pollution using gradient

diffusion model, conservation of mass, momentum, and species, turbulent flow in atmosphere, mixture of
SPM and atmospheric fluid, dispersion of SPM aerosols.

Modeling in Biomechanics: Fundamental concepts of biornechanics, mathematical rnodeling of
hemolysis, Synovial joints and coronary artery diseases (mainly based on dispersion phenomena).

13 Hrs

TEXT BOOKS:
l. M.Braun, C.S.Coleman and D.A.Drew, Differential Equation Models,Springer Verlag (1978)'

2. LokenathDebnath, Nonlinear partial differential equations, Hillhauser, Boston (1997).

REFERENCE BOOKS:
l. Neil Gerschenfeld: The nature of Mathematical Modeling, Cambridge University Press, 1999

Z. A.C.Fowler: Mathematical Models in Applied Sciences, Cambridge University Press, 1997.



M4O3T L Flight Dynamics 4 hoursiweek(52 hours) 4 Credits

Fluid- Mechanies of Airuaft
filuid statics and the atmosphere, Fluid dynamics- conservation of mass, The momentum theorem,Euler's equation of motion, Bernoullis equation, Determination of free stream velocity, potential flow-velocity potential and stream function, Caiculation of flows for circular cylinders, arbitrary shapes.

Forces and moments acting on a flight vehicle - Equation of motion of a rigid flight vehicle - Different
types of drag --estimation of parasite drag co-efficient by proper area method- Drag polar of vehiclesfrom low speed to high speeds - variation.of thrust, poweiwiitr velocity and altitudEs for air breathing
engines' Performance of airplane in level flight - Power available and power reluired curves. Maximum
speed i$l€v€r fli€ht-c-onditionsforiminirmrmdragandpowerrequire* 13 hours

Manoeuvrin g Fli ght Performance:
Steady level flight-Maximum and minimum speed and variations with altitude, Steady climb, angle of
climb, absolute and service ceiling. Range and endurance - Brequetformulae; range in constant velocity
flight; Effect of wind' Accelerated level flight and climb; Gliding flight (Maximum rate of climb and
ste'epest angle of climb, minimum rate of iink and shaliowest angle of glide) -Turning performance(Turning rate turn radius). Bank angle and load factor - limitation's on tirn - V-n dialram and 1oad
factor.
static Longitudinal Stability 13 hours

Degree of freedom of rigid bodies in space - Static and dynamic stability - purpose of congols in
airplanes -lnherently-.stable and marginal stable airplanes - Static, Longitudinal stability - Stick fixed
stability - Basic equilibrium equation - Stability critlrion - Effects of fusilage and nacelle - Influence ofcG location Power effects - Stick fixed neutral point - Stick free stability-Iting" moment coefficient -Stick free neutral points-Symmetric manoeuvres - Stick force gradirri, - Sti.t _ force per ,g, -Aerodynamic balancing. 13 hours
TEXT BOOKS

Cruising Fl ight Performance
13 hours

l. Perkins, c.D., and Flage, R.E., "Airplane performance stability and control,', John Wiley &Son:,lnc,
NY, 1989.

2. Nelson, R.c. "Flight Stability and Automatic control,,, McGraw-Hill
3. Mccornick. w., "Aerodynamics, Aeronautics and Flight Mechanics,,

REFERENCES:
1. Etkin, B., "Dynamics of Flight Stabirity and control,,, Edn. 2, John wiley, Ny, 19g2.
2' Babister, A.W., "Aircraft Dynamic Stability and Response", pergamon press, Oxford, 19g0.
3. Dommasch, D.O', Sherby, S.S., and Connolly, T.F., "Aeroplane Aero dynamics,,, Third Edition,

lssac Pitman, London, l98l .

4' Mc Cornick B- W, "Aerodynamics, Aeronautics and Flight Mechanics", John Wiley, Ny, 1995

Book Co., 2004.

, John Wiley, NY, 1979.



4 hours/weekl,atex and Latex Beamer

1. Using environment, tyPe the following text

l.Numbering I

a. Type 1

. bullet 1

' bullet 2
b. Type 2 obullettypecircle 1 obullet type
circl 2
2. Numbering 2

i.Type 3

. Bullet type rectangles

2. Display the following
i. Roman letters I, IL [I, fV so on and l,ii,iii,iv so on ii.Alphabeticsa,b,c, d, so on iii.Uppercasealphabetics

A,B,C, iv.Include special symbols @,$,yn,&, x,0, {},\, /, #, !

v. Include Mathemati cal symbo ls A,fi , 9, co, p,o,r1,Q,L,E,p,o, F,O, V,Y,$ect'

3. Write and Display Mathematical Equations

4. Create a table in different forms

5. Import figures and graphs into latex document

6. Driw different figures using latex commands

7. Create frames in different formats

8. Create frames containing mathematical expressions

9. Create frames containing tables and fltgures

10. Create BibliogPPhY in frames

TEXT BOOKS / OPEN SOURCE MATERIALS

l. Charles T. Batts : A Beamer Tutorial in Beamer.

/www.

2. http:/latex-beamer.sourceforge.net.

,?X*",m31-gt',*,U"lln
BOS i(pensot't

B:ffi :\ffi,:#;'''';if lXn*
3 3 fi llli' ffi ie s I 

^c^"55qu''Slfid;l"l6eo oot



ii


