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MISSION AND VISION OF THE NEW SYLLABUS IN MATHEMATICS
Mixsion
Imprave retention of mathematical concepts in the student.
To develop aspirit of inguiry in the student.
* Taimprove the perspective of students on mathematics as per modern requirement,

Ta initlate. students to enjoy mathematics, pese and solve meaningful problems, g use
ahstractinn in mereeive relafinaahine pnd droeture snd e onderstand the hasic staties af
ik Benalnes,

' To enable the teacher to demonstrate, explain and reinforce abstract mathematical ideas by using
congrete objects, models. charts, graphs, pictires, posiers with the help of FOSS tools on a
computer,

' To make the leaming process student-triendly by having o shifi in focus in mathematical

teaching, especinlly in the mathematical leaming environment,
. Exploit techno-savvy nature in the stedent 1o overcome math-phobia.,

! Propagate FOSS (Free and open source sollware) tools amongst students and teachers as per
vision document of National Mission for Education,

' To set up o mathematics labormory in every college in order 1o help siudents in the exploration
ol mathematical concepts through activities and experimentation,

To orsent students towards reloting Mathematics te applications.

ST
T remedy Math phobia through authentic leaening based on hands-on experience with computers
- To toster experimental, problem-coriented and discovery leaming of mathematics.

Toshow that ICT can be a panacea for quality and ¢ffcient education when properly integrated
and ageepied,

' To prove that the activity-centered mathematics faboratory plages the sudent in o problem
solving situation and then through selt exploration and discovery habituates the student ino
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' To provide greater scope for individual participation in the process of learning and becoming
autonomous learners.

s To provide scope for greater involvement of both the mind and the hand which facilitates
coanitian,

. To ultimately see that the learning of mathematics becomes more alive, vibrant, relevant and
meaningful; a program that paves the way to seek and understand the sworld ground them. A
possible by-product of such an exercise is that math-phobin can be gradually reduced amongst
students.

' To help the student build interest and confidence in leaming the suhject,
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Scheme of Instruction and Examination:
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In the first two semesiers there are 4 core papers. one practical paperand 1 seft core paper. [n
the third semester, the courses *M J0TOE (A} and ‘M MTOE (B)" are “Open Elective Courses™
which are offered only to students of other depamments. In the fourth semesier. the core
subjects"MA0IT" and “M402T" are compulsory and a student can choose any three core papers from
MA03T (A - 1) A project work 1S compulsory for every student, Thic involves self study 10 be camried
oul by the student on a research problem of current interest or on an advanced tpic not covered in the

syllabus under the guidance of # faculty member. The praject repart (dissertation} shall be submitted
it the end of the fourth semester

SCHEME OF EVALUATION:

Question Paper Pattern: Cluestion paper pattern for all the theors papers (hard core and sofi core
including elective papers in 1V semester) will be as follows:

Lduestion puper will consist ol eight goestions and will be disteibuted over the whgle avlbiabins, e
candidate is required 10 attempl any five questions.

Question paper pattérn for open elective paper is as per the regulations se1 by the Bangslose
University,

break-up of praciical marks (of 25 marhs)

Practical Record : 5 muarks
Actual practicals + 24 marks (2 Programs)
Viva ¢ 6 marks

Break-up of project work marks (of 100 marks)

Project Report (Dissenation) Evaluation by two Examiners {one internal and one external)

: 70 Marks
Project Presentation and Viva-Voce (evaluation by two Examiners one internal and one extemal and a
single consolidated mark list should be submitted) : 30 marks
INTERNAL ASSESSMENT MARKS
Internal assessment marks for theory (of 30 marks)
Irternal twa tests and assignments 3 marks
Internal assessment marks for practicals (of 15 marks)
Preparatory practical éxam or two internal tesis 15 marks
A
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FIRST SEMESTER

MINIT I Algeh;r;l,:. : | 4 howrshweek (532 Hours) 4 Crediis

Group Theory (Kecapitulation): Growps, Subgrowps, Cyelic groups, Normal Subgroups, Duotient
groups, Homomorphism, Types of homomaorphisms. 2 Hrs,

Unit-1: Permutalion groups, symmetric groups, ¢yvcles and alternating groups, dihedral groups,
Isomerphism theorems and its related problems, Automorphisms, Inner automorphisms, groups of
aptomorphisms and inner avtomorphisms and their relation with centre of a group. 6 Hrs.

Unit-2: Group action on & sef, Orbits and Stabilizers, The orbit-siabilizer theorem, The Canchy-
Frebenius lemma, Conjugacy, Normalizers and Centralizers, Class equation of a fnile group and its
applications 6 Hrs.

Unit-3: Sylow’s groups and subgroups, Svlow’s theorems ftor a ftinite growp. Applications and
examples of p-Svlow subproups, 6 Hrs

Umit-4: Solvable groups, Simple groups, Applications and examples of solvable and simple groups,
Jordan - Holder Theorem, 6 Hrs

Ring Theory (Reeapitulation): Rings, Some special classes of rings {Integral domain. division ring,
Fietd), 2Hrs,

Unit-5: Homomaorphisms of rings. Kernel and image of Homomaorphisms of rings, lsomorphism of
rings, [deals and Quatient rings, Fundamental theorem of homomaorphism of rings, & Hrs.

Unit=6: Theorems on principle, maximal and primne ideals, Field of quotients of an integral domain.
Imbedding of rings & Hrs.

Unit-7: Euclidean rings. Prime and relatively |:|-Timl: elemsents of a Euclideam nmng, Unigue
factorization theorem, Fermat's theorem, Polynomial rings, The division algorithm 6 Hrs.

Unit-8: Polvnomials over the ratienal field, Primitive polynomial, Content of a polynomial. Gauss
lemme, Eisenstein criteria, Polynomial rings over commutative rings. Unique Factorization Domains,
N

TEXT BOOKS

. Herstein LM, Topics m Algebra, 2nd Cdition, Wiley India, 2016

2. Surjeet Singh and Quzi Zameeruddin, Modern Algebra. Bth edition, Vikas Publishing House,
2K,

M. Jacobson, Basie Algebra-1, 2nd Revized edition edition. Dover Publications, 2009,

nid
r

REFERENCE BOOKS

. M. Artin : Algebre, Second Edition, Prentice Hall of India, 2011,

2. Darek F. Holt. Bettina Fick and Eamonaa. Obrien. Handbook of computational group theory,
Chepman & Hall/CRC Press, 2005

1B, Fraleigh - A first course in absteact algebra, 7hed.. Addison-Wesley Longman, 2002

]
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MI62T | Real Analysis | 4 hoursiweek (52 Hours) 4 Credits |

Limit-1: The Riemann - Stieltjes Integral: Definitions and existence of the integral, Linear propertics
of the integral, the integral as the limit of sums, Integration and Differentiation, Integration of vector
valued functions, Function of bounded variation- First and second mean value Theorems, Change of
variable rectifiable curves. 14 Hrs.

Unit-2: Sequence and series of Functions: Pointwise and Uniform Convergence, Cauchy Criterion for
uniform convergence, Weierstrass M-test, Uniform convergence and continuity, Uniform
convergence and Riemann - Sticltjes Integration, Bounded variation, Uniform convergence and
Differentiation, Uniform canvergence and bounded variation - Equicomtinucus families of functions,
uniform convergence and beundedness. [4 Hrs

Unit-3: The stone-Weicrstrass theorem and Weierstrass approximation of confinuous function,
illustration of theorem with examples.

Propertics of power series, exponential and logarithmic functions, trigoncmelric functions: Topology
of R, k-cell and its compaciness; Heire-Borel Theorem, Bolzano Weirsteass theorem, Continuity,
Compaciness and uniform continaity. 1 Hrs

Unif-4#: Functions of several variables. continuity and Differentintion of vector-valued lunctions,
Linear transformation of RY, properties and invertibility, Directional Derivative, Chain rule, Partial
derivative, Hessian matrix. The Inverse Functions Theorem and its ilusirations with examples. The
lmplicit Function Theorem and llustition and examples. The Rank theorem illustration and
examples. 13 Hrs.

TEXT ROOKS
I W. Budin : Principles of Mathematica! Analvsis, MeGraw Hill, 1943,
2, T M. Apostol: Mathematical Analvsis, New Delhi, Marosss, 2004,
REFERENCE BOHOKS

5. Coldberg: Methods of Real Analvsis, Oxford & IBH. 1970,

|
2, I Digudonne: Treatise on Analviis, Val, |, Academic. Press, 1980,

| AIN3T | -II_I-'l-TII:"th_?_'I-'II | 4 hiweresw ek I‘E'_l: Horsi I 4 ealioe

Unit-1: Finite and Infinite sots. Denumerakle and Non denumerable sets, Countable and Uncountable
sets. Equivalent sets. Concept of Cardinal numbers, Schroeder- Bernstein Theorem. Cardinal number
of a8 power set-Addition of Cardinal numbers. Exponential of Cardinal numbers, Examples of
Cardinal Arithmetic. Cantor®s Theorem, Card X < Card P{x). Relations connecting &, und ¢
Continuum Hypothesis. Zom's lemma (statcment only). | 4Hrs.

Unit-2: Definition of @ meiric. Bolzano - Weierstrass theorem. COpen and closed balls, Cauchy and
comvergenl sequences. Complele metric spaces. Continuity, Contraction muopping theorem. Banach
fixed point theorem, Bounded and totally bourded sets. Contor’s Intersection Theorem, Nowhere
dense sets. Baire's category theorem. lsometry, Embedding of o metric space in a complete merric
space. |2 Hr=

Unit-3: Topology: Definition and examples, Open and closed sets. Neighborhoods and Limit Points
Cloesure, Interior and Boundary of a sel.  Relative topology. Bases and sub-hasss. Continuity and
homeomorphism, Pasting lemima. 14 Hrs

Unit-4: Connected spaces: Definition and examples, connecied sets In the real line, Intermedinte
vilue theorem, components and path componems, local connecredness and path connectedness.
12Hrs.

TEXT B{MIKS
Lo LR Munkres, Topodosry, Second Edition, Preatice Hall of [ndia, 2007
Fl Wl Pervin © Foundations of General Topology » Academic Press, |964




REFERENCE BOOKS

| G, F. Bimmons: Irodoction w Tepology and Modern Analysis — Tata Me Graw Hill, 1963,
2. Jo Eagimed i TopoloEy = Prentics Hakl of Tndia, 1975

3 G )L Kelley, Gereral Topolegy, Van Mostrand, Princeton, 1455

-M (04T Ordinary Differential Equations 4 hours/week (52 Hours) | 4 c-,.,_.d-.“_ |

Unit-1: Linear differentinl equations of nth order, fundamental sets of soluticns, Wronskian - Abel’s
identity, theorems on linesr dependence of solutions, adjoint - s - adjoint linear operator, Green™s
lormals, A djint equations, the o order nonhomageneous lingar equations - Yarigion of parameiers
- zeros of solutions - comparison and separation theorems. |3 Hrs,

Unit-2: Fundamental existence and unigueness theorem. Dependence of solufions on inmitial
conditions, existence and uniqueness theorem for higher order and system of differential equations -
Figenvalue problams - Stusm-Liouville problems - Orthoponality of eigenfiunctions - Eigesfimetion
e pansion in g seres of orthonormal functions- Green's function method, 13 Hes.

Lnit-}: Power series selution of lingar differential equations - ordinary and singular points of
differential equations. Classification into regular and irregolar singular points; Series solution about
an ordinary point and a regufar singular point - Frobenius method- Hermite, Laguerre, Chebyshey
and Gauss Hypergeomertric equations and their general solutions. Generating Tunction, Recurmence
refations, Rodripue’s formula Orthoponaliy properties, Behavioor of solution at dmegular singular
points and the point at infinity, 13 Hrs

Unit-4: Linear svstem of homogeneous and non-homogeneous equations (matrix method) Linear and
Mon-lingar sutonomous system of equations - Phase plane - Critical points - stability - Liapunov direct
method - Limit cycle ond periedic solutions-Bifurcation of planc autonomous systems,  £3 Hrs,

TEXT BOOKS

G Sirmmoms: DifTerentia] Equations, TMH Edition, New Deihi, 1974,

ME P, Enstham: Theory of erdinary difTerential equations, Van Mostrand, Londoa, 1970,
S.L Ross: Differemtial equations (3 edition), John Wiley & Sons, New Yok, 1984,

L ol

REFERENCE BOOKS

I E.0. Rainville and P.E, Bedient: Elementary Differential Equations, MeGraw Hill, MewY ork, 1564,
e E.A. Coddimgtoen and ™, Lavinson: Theory of ondinary differential equations, MeGraw Hill, 1955,
3. AL King, ). Billingham & S.R. Oito: Diffcrential cquations, Cambridge University Press, 2004

M105T | Discrete Mathe matics | 4 hoursiweek (52 Hours) | 4 Credits

Unit-1: Logic: [ntroduction to logic, Rules of Inference (for quantified statements), Validity of
Arguments, Normal forms, Methods of proof: Direct. Indirect proofs, Proof by contradiction, Proot by
Cases ele., 3 Hes,
Unit-2: Counting Techniques: The product rule. The sum rule, The inclusion-exelusion prineiple. The
Pigeonhole Principle and examples. Simple arangements and selections, Arrangements and selections
with repetitions, Distributions, Binomial Coeflicients. THrs
Unit-3: Modeling with recurrence relations with examples of Fibonaccl numbers and the wwer of
Haned peoblem, Salvine recumence relations, Divide-and-Conquer relations with examplés {nn
theoremsl Gencrating  funcuons, delmmion with examples. solving recurrence relations using
gemerating functions, exponential generating functions. Difference eguations. 7 Hrs.




Unit-d: Diefinition and types of relations Representing relations using matrices and di graphs, Closures
af relations, Paths in digraphs, Transitive closures. Warshall's Algorithm. Order relations. Poscrs, Hasse
dimgrams, external elements. Lalices, 7 Hrs,
Unit-3: [ntroduction 1o graph theory, types of graphs, Basic wrminology, Subgraphs, Representing
graphs as incidence matrix and adjacency matrix. Graph isomorphism. Connectedness in simple
graphs. Paths and cycles in graphs. Distance in praphs: Eccentricity, Radius, Diameter, Center.
Periphery. Weighted graphs Dijkstra’s algorithm 1o find the shortest dizstance paths in grophs and
digraphs: K Hrs

Unmit-i: Euler and Haimilonian Paths. Mecessary and sullicient conditions lor Euler cireuits and perths
in simple. undirected praphs. Hamtltonicity: noting the complexity of hamiltonicity, Traveling

Salesman's Problem, Nearest netghbor method. fr Hrs.
Unit-T: Planarity in grophs, Euler's Polyhedron formula. Kuratowski's theorem (statement only),
Verex connectivity, Edge comnectivity, wvering, Independence. & Hirs,
Unit-8: Trees. Rooted trees, Binary trees, Trees as models, Properties of trees. Minimum spanning
trees. Minimum spanning trees, Prim’s and Kroskul's A lgorithms, f Hrs.
TEXT BDOKS

1 C. L. Liu: Elements of Discrete Mathematics, Tata MeGra w=Hill, 2000,
r; Kenneth Rosen, WCB MeGraw-Hill, 6™ edition, 2004,

REFERENCE BOOKS

l. AP Tremblay and R.P. Manohar: Discrels Mathematical Structures with applications
computer science, McGraw Hill (1975),

2. F. Harary: Graph Theory, Addition Wesley, 1969,

3. LH. Van Lint & B.M. Wilson, “A course on Combinatorics™, Cambridgs University Press
[ 2006

4 Allan Tucker “Applied Combinatories”, lohn Wilsw & Soins ( 1984y

| MitaP | Maxima practicals based on paper M105T 2 hoursiweek | 1 Credin
Basics of Maxima - 4 hours,

Introducing “Graphs™ package. Drawing graphs with different atribures,

Finding PCNF and PDNF.

Solving recurrence relations with boundary conditions,

Finding 4 generating function, given a sequence of coefficients.

Representing relations using digraphs and finding the nuture of the given relation.
Warshall's algorithm o find transitive closure.

Hasse” diagram.

Lattice properties with extremal elements,

I Graph Isomorphism

Il Dijkstra’s algorithm to find shortest distance paths and lengths.

L2 Checking given graph to be Eulerian,

13, Mearest Neighbor method.

14, Determining minimum spanning 1ree using Prim’s’ Kruskal's algorithm,
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| M “]-?:'!'r_ |- Mathenratical .4.“3.'} Si% |]. hours'week {Jq hﬂu”j | 3 {.'mdﬂ:

Unit-1: Recap of limits, continuity and differentiability of functions, Continuity and compaciness,
Continuity and connectedness. Infinite limits and limits at infiriy, 8 Hrs

Unit-2: Mean value theorems, The continuity of derivatives, Derivatives of higher order, Tavlor’s
theorems. 9 Hrs

Unit-3: Numerical sequences & series of real numbers, convergenl sequences, Cauchy sequences,
upper & lower limits, Some special sequences, Series, Series of non-negative terms, The number ¢

10 Hrs
Unit-4: Tests of convergence, Power séries, Summation by parts, Absolute convergence, Addition
and multiplication of series. Rearrangements, Double sedes, infinite products, 12 Hrs

TEXT BOOKS

| W. Rudin: Principles of Mathematical Analvsis, Inil. Student edition. MceGimw Hill 3o Fd
| L,

2 T Mo Apastel; Mathematical Analyvsis, New Delhi, Narosa, 2004,

REFERENCE BOOKS

o 5oGeldberg: Methods of Real Analysis, Oxford & [BH. 1970

Tarence Tao - Analysis |, Hindustan Book Agency, India, 2006,

Torenee Tao « Analysis 1L Hindustn Book Ageney, Indin. 2006,

Renneth A Ross - Elementary Anslysis: The Theory of Calculus, Springer Intel, Edition, 2004.
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LCOND SEMES

| M20IT [ Algebra - 11 ' 4 hoursiweek {52 Hours) | 4 Credits |

Extended Ring Theory {Recapitulation) : Rings. Some special classes of rings {Integral domain,
division ring. field, maximal and prime ideals). 2 Hrs.

Unit=-1: Local ring, the Nil radical and Jacobsen radical. operation on ideals, extension and
contraction. The prime spectrum of a ring, & Hrs.

Unit-2: Modules Theory: Modules. submodules and quotient modules. module homomorphisms,
[somorphism theorems of modules. & Hrs,

Unit-3: Direct sums, Free modules, Finitely generated modules. Nakayama Lemma, Simple modules,
Exact sequences of modules, b Hrs

Unit-4: Modules with chain conditions - Artinian and Noetherian modules, modules of finiwe length,
Actinian rings, doetherian rines. Hilbert basis thaorem 6 Hrs

Unit-3: #ieled Theory: Extension fields, Finite and algebraic extensions, degree of extension, algebraic
clements nnd algebraic extensions, adjunction of an ekement of & feld. & Hrs,

Unit-6: Roots of a polynomial, Splitting felds, Construction with straight edge and compass, 6 Hrs.

Unit-Tr More about roots (Characieristic of & tield). Simple and separable extensions, Finite field.

i i
Uinit=B: (raleeds Theore: Elements of Gilols [heory. Fiaed fields, Nomal extension, Galois proups
over the rationals, degree, distance, 8 Hes
TEXT BOOKS
I, M. F. Ativah and 1. G, Macdonald: Introduction 1o Commutative Algebra, Addison - Wesley.
(Part A)

2 LN, Herstein: Topies in Algebra, 2nd Edition, Vikas Publishing House, 1976, (Part B)

REFERENCE BOOKS

C. Musili: Introduction 1o Rings and Modules. Naross Publishing House, 1997,

Miles Reid: Under-graduate Commutative Algebra Cam bridge University Press. 1906
M. Antin: Algebra. Prentice Hall of India, 1991,

N. Jacobson: Basic Algebra-l, HPC, 1984,

). B. Fraleigh: A first courses in Alsebra, 3rd edition, Narosa 1996,

L el —



| M202T | Complex Analysis | 4 hoursiweek (52 Hours) | 4 Credits

Umnit-1: Aralytic functions, Harmonic conjugates, Elementary functions, Cauchy's Theorem and
Integrul formula, Morera’s Theorem, Cauchy’s Theorem for triangle, rectangle, Cauchy's Theorem in
@ disk, Zeros of Analytic function. The index of s closed curve, counting of zeros. Principle of
mnalytie Continuation, Liouville®s Theorem. Fundamental theorem of algebra. 12 Hrs.

Uni-2: Serles, Uniform convergence, Power series, Radius of convergences, Power series
representation of Analytic function, Relation between Power series and Analytic function, Tavlor's
series, Laurent’s series. 9 Hrs.

Riticnal Functions. Singulerities. Poles. Classification of Singularities, Charseterization of removahle
Singularities, poles. Behaviour of an Analytic function at an essential singular point. 5 Hrs

Umit-3: Entire and Meromorphic functions. The Residuee Theorem, Evaluation of Definiie integrmls,
Argument prineiple. Rowche's Theorem, Schwartz lemma, Open mapping and Maximum modulus
thearem and applications, Convex Tunciions, Hedmard s Three circle theorem. 14 Hrs.

Unit-d: Phragmen-Lindelof thecrern, The Riemann mapping theorem, Weistrass faciorization
theorem. Harmome lunctions, Mean Value theorem, Poisson’s formula, Poisson's Inegral formla.
Jensen’s formula, Poisson®s - Jensen's formula., I2 Hrs.

TTETVT TRV

| 4o BoLolway ! Functions ol ame comples varable, Sorosa. 1987
2. LY. Ahltors: Complex Analysis, McGraw Hill, 1986,

REEFEREMNCE BOOKS
1. K. Mevanlinna: Analytic functions, Springer, 1970,
J. E. Hille: Analvtic Theory, Vol 1, Ginn, 1959,

g w "-\.-.-||||-.. i r'|||!.|-|..||-\..||I|”.|.||||'\.|' 5 '\--‘lill"'l 1‘\:”....". IL|I1~I.r|.'Ii %

. M2OST Topology-11 4 hou rs-fweekiﬁz-hnurﬂ-r : 4 Credits

Umit-1: Compact spaces. Compact sets in the real fine, limit point compaciness. sequential

e pacinecs pngd fReie earivalenoe foe metrie samepc apay]iy Compact Spaecs. enpanhatifeatisg

Alexandrofls ome point compactification. 7 Hes.

The axioms of countability: Firs axiom space, Second countable space. Separability and the Lindelof
propery and their equivalence for metric spaces, f Hrs

Unit-2: The product topalogy, the metric topology, the quotient topolegy, Product invarian propertics
for [imite products. Projection maps, i Hrs.

Separation axioms: Te—space and T spaces —definitions and examples, the properties are hereditary
and wplogheal. Characterisation of T, - and T, —spaces, 7 Hrs.

Unit-3: T space. umique limit for convergent sequences, Regularity and the Ti-exiom.
Characterisation of regularity, Metric spaces are Toand Ta. 6 Hrs.

g -




Complete regularity, Normality and the Ty - axiom, Metric space is Ty, compact Hausdorff space and

reguler lindelof spaces are normal. 7 Hrs.

Unit-4: Urysohn’s Lemmae, Tietze’s  Exiension Theorem, Complete normality and the T: -axiom.
7 Hrs

Local Miniteness, Paracompactness, Normality of a parscompact space, Metrizability, Urvsokn

metrization theorem, & Hrs,

TEXT BOOKS

[. LR Munkres: Topology, 2nd Ed., Prentice Hall of India { India), 2007,

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

REFERENCE BOOKS

L G.F Simmons: Introductlon e Topology & Modem Analysis (McGraw-Hill Interi Edn). 1963
2. G LL. Kelley, General Topology, Van Nostrand. Princeton, 1955,

3 Jo Dugund) @ Fopology - Prentice Hall of india, 1975,

CMUHT artial Differential Equations 4 hoursiweek (52 hours) |4 Credits

L —_ S | L LT L e LT

Lmit-1: First Order Partial Differenlial Equations: Basic delinitions. Origin of PDEs, Chassification,
Gicomelrical interpretation, The Cauchy problem, the method af charscteristics for Semi linear. quasi
linear and Non-linear equations, complete inteerals, Examples of equations to analytical dynamics,
discontinuous solution and shockwaves. i2 Hrs.

Unit-2: Second Order Portial Differential  Fauations' Deflnitions of Limear and ™Neon-l inear
W LIS b ] CSUR ST R AR L TSE T ] st L Pkl daib b betion b
equations into hyperbolic. parabolic and elliptic PDEs, Reduction to canonical forms. salution of
linear Homogeneous and non-homogeneous with constant coefficients. Variahle coetficients,
Monge's method, I2 Hrs,

Unii-3:; Wave eguation: Solution by the methad of separation of variables and integral transtorms
The Cauchy problem, Wave equation in e¥lindrizal and spherical polar coordinates. tr Hrs,

Liplace equation: Solution by the method of separation of variables and ransforms, [irichlet’s,
Meutann's and Churchills problems, Dirlchlet's problem for a rectangle, hall plane and circle.
Solution of Laplace equation in cyvlindrical and spherical polar coordinates T Hrs.

Unit4: Diffusion eguation; Fundamental solution by the method of vanables and integral
transforms, Dhhamel’s principle, Solution of the equation in cylindrical and spherical polar
coordinates. 7 Hrs.

Solution of boundary value problems: Green's function method for Hyperbolic, Parabolic and
Elliptic equations, fr Hrs.

TEXT BOOKS

1. LN, Sneddon. Elements of PDE's. MeGraw Hill Book company Inc., 2006

2. L Debnath, Nonlincar PDE's for- Scientists and Engingers, Birkheuser, Boston, 2007,
3. F. John, Partial ditferential equations, Springer, 1971.

REFERENCE BOOKS

I F. Treves: Basic linear psrtinl differential equations. Academic Press, | 975,
2. MG Smith: Introduction o the theary of partial differential equations, Vin Nostrand, 1967
3. Shankar Rac: Parial Differential Equations, PHL, 2006,

|3
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| F‘I.I'IIFT Numerical Analysis - 1 4 hoursiweek (32 hours) 4 Credirs

Examples from algebraic and transcendental equations where analvtical methods fail, Examples from
system of linear and. non-linear algebraic equations whese analvtical solutions are difficult or
impossible. Floating-point number and round-ofl, sbsolute and relative errors. 4 Hrs.

U nit-1: Solution of nunlinear eguation in one variahle

Fixed point iterative method - convergence and acceleration by Ailtken's A'-process. Newion-
Raphsen metheds formultiple roots and thelr convergence criteria, Ramamijan method, Bairstows
method, Stunn sequence for identifying the number of real roots of the polvnomial Tumctions,
complex rogis-Muller's method. Homotopy and continuation methods. 10 Hrs.

Unit-2: Solving system of equations

Review of matrix algebra. Gapss-climination with pivoial strategy. Factorization methods (Crouts.
Doofile and Cholesky). Tr-diggonal systems-Thomas algorithm, Ierative methods: Matrix nonms.
error analysis and ill-conditioned systems- Tacobi and Gauss-Seidel methods, Chebyshey acceleration.
Introduction 1o steepest descent and conjugate pradient methods. Solutions of ronlinear egquations:
MNewlun-Haphson method, Quusshovanzation (quasi-Meston's) method. successive over 1elasialion

migsthod. I4 Hrs.

Unit-3: lnterpolation

Review of interpolations basics. Lagrange, Hermite methods and error analyses, Splines-linear,
quadratic and cubic (natural, Not a knot and clamped), Bivariate imtempolation, Least-sguures,
Chebwshev and rational approximations. |4 Hrs,

Ut A= Nnmarleal infeg g tlan

m
Review of integrations. Geussian quadrature - Gauss-Legendre, Gauss-Chebvshev, Gauss-Lagaurre,
Gouss-Hermite and error onalyses, adaptive quadratures, multiple integration with constant and
variable limits, [0Hrs

TEXT BOOKS
1. 5.D. Cante & C de Boor: Elementary numerical analysis, Tata-Mc Graw-Hill. 1980 3 edition,
2. R.L. Burden and 11D, Faires: MNumerical Analysis, Thomson-Brooks/Cole, 1989, 7 edition.
3. D Kincade and W Cheney: Numerical anabveis, American Mathematical Society, 2002,
1 edition,
REFERENCE BOOKS
i L J I LRI b L RN e Vil | bR ) PR D il \.\.||-||IIII'-I'l-'I R LT R LE P S e X i

applicd mathematics, 2008, 2 edition

M2OGP Scilab Practicals based on M205T I hours'week 1 Credit
List of programs :
Introduction e Scilab =2 weeks
Frograms for Dmding the reot of the Tunctbon using

I Fised=poin itcmative method
Newron-Raphson method
Mewton-Haphson method for multiple roots
Ramanujan method
Mullers method

'\-\.J‘l-l'—::.i-ll.-d
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LS PNy | 1S (TR i Foany il i e L LELR Y -||.1I||.:__
Causs-elimination method with piveting
Crout's LU Decomposition methad
Doolinle LU Decomposition method

% Thomas Algorithm

L, Gauss-Seidel iterative method

L1, Jacobi iterative method

bee bl S e i iebildw

e B

Programs on interpolation using
13, Lagrange nterpelation method
14, Cubic Spline interpolation method
L5 Raticnal function approximation

Program on numerical integration using
6. Gauss-Legendre method
I 7. Gauss=Chebvshev methiod
18, Gouss-Hermite method
1%, Double integrals

M207SC Elementary Number Theory | 3 hourstweek (39 hours) | 3 Credits

Unit-1: Divisibility and Primes: Recapltulation of Division algorithm, Euclid's algorithm, Least
Common Multiples. Linear Diophantine equations. Prime numbers and Prime-power factorisations,
Bistribution of primes, Fermat and Mersesne primes, Primality testing and factorization, 9Hrs

Unit-2: Congruences : Recapitulation of basic properties of congruences, Hesidue classes and
complete residue svstems, Linear congruences. Reduced residue systems and the Fuler-Fermat
theorem. Polynomial congruences modulo p and Langrange’s theorem, Simulireous linear
congruences, Simultancous non-linear congruences, An extension of Chinese Remainder Theorem.
Salving congruences modulo prime powers. | FHrs

dnd (s properties, Euler's eriterion, Gauss lemma, The gquadratic reciprocity law and its applications
The Jacobi symbol, Applications 1o Diophanting equaticns, [ THr

Unit-4: Sums of squares, Fermai®s last theorem and Continued fractions: Sums of two squares. Sums
af four squires, The Pythagoras thearem, Pythagorean triples and their classification, Fermats Las
Theorem (Case » = 4). EHrs

TEXT BOOKS

Lo QAL Jones and ). M, Janes, Elementary Number Theory. Springer UTM, 2007,
2 Tom M. Apostol - Introduction 10 Amalyvtic Number Theory, Springer. 1989,

2. D, Burton; Elementary Number Theory, MeGraw-Hill. 2005

LI s i on Bt WP e
¥ d Foid i

I, Niven. H.5, Zuckerman & H,L Montgomery, Introduction to the Theory of Numbers, Wiley,
2000

4 H. Duvenport. The Higher Arthmetic. Cambridge University Press, 2008,

15




JHIRD SEMESTER

| M301T Differential Geometry 4 hoarssweek (32 hours) 4 Crediis

Umit-1: Calewlus on Euglidean Space: Euclidean space, Matural coordinate functions. Differentiable
functions. Tangent veclors and tangent spaces, Vector Oelds, Directional derivatives and their
properties, Curves in E'. Velocity and speed of & curve. Reparametrization of a curve, 1-forms and
Drifferential forms, Wedge product of forms. Mappings of Euclidean spaces. Derivative map. 13 Hrs.

Unit-2: Frame Fields: Ar¢ length parametrization of curves, Vector feld along & curve: Tangent
wvector [eld, Mormal vector field and Bingemal vector Deld. Curvature and torsion of a curve, The
Frenet formalas Frenet approximation of unis speed curve and Geometrical interpretation, Propenics
of’ plare curves and sphierival curves. Arbitrary specd curves. Cylindrical helix Covariam derivatives
and covariant differentials. Cylindrical and spherical frame fields. Connection forms. Attitade matrix.
Structural equations. lsometries of E7 - Translation, Rotation and Orthogonal transformation, The
derivative map of an isometry. I3 Hrs.

Unit-3: Calculus on o Surface: Coordingle patch. Monge paich. Sorface a8 B> Special surfaces -
sphere, cvlinder and susface of revolution. Paremeter curves. velocity vectors of parameter curves,
Pateh computation. Parametrization of surfaces-cylinder, surface of revolution and torus. Tangent
vectors, vector ficlds and curves on a surface in E'. Directional derivative of 2 function on a surface of
B Differential forms and exterior derivative of forms on surface of E°. Pull back Ffunctions on
surfaces of E7. 13 Hrs:

Unit-4: Shape Operators: Definition of shape operator. Shape operators of sphere, plane, cvlinder and
LTV [SE N T T TSP T T S T S ¥ L TS = TSP b TN S Tt TR S0 R 1T s RIS T SR & R RS TR
Umbilic points of a surface in E'. Euler’s formula for normal curvature of & surface in B Gaussian
curvature. Mean corvature and Computational techniques for these curvatures. Minimal surfaces,
Special curves in » surface of B Principal curve, geodesic curve and asymprotic curves. Speciol
surface - Surface of revelution. 13 Hrs;

TEXT BOOKS
1. Barren O Nell : Elementary Differential Geometry. Academic Press, New York and London.
| St

2. T.1 Willmore : An introduction to Differential Geometry, Clarendon Press, Oxford 1959,

REFERENCE BOOKS

. DJ. Struik: Lectures on Classical Differential Geometry, Addison Wesley, Reading.
Mussachusetts, 1961,

Mirmala Prekassh: Differentinl Geometry - sun imtegrated approach. Tata MoGraw-Hill, New
Delhi, 1981,

b



M3OZT | Fluid Mechanics | 4 hoursiweek (52 hours) 4 Credits

J

Unit-1: Coordinate transformations: Cartesian tensors - Basic Properties — Transpose - Symmetric
and Skew tensors - Isotropic tensors - Deviatoric Tensors - Gradient, Divergence and Curl of a tensor
ficld- Integral Theorems, THrs.

Centinuum Hypothesis: Configuration of a continuum - Mass and density - Description of motion -
Material and spatial Goordinates - Materinl and Loval time derivatives- Siearm Tioes - Paiby Lk -
Vaorticity and Circulstion - Examples, Trensport formulas - Strain wnsors - Principal strains, Strain-
rate tefsor- Siress components and Stress lensor - Normal and shear slresses - Pringipal siresses,
THrs.

Unit-2: Fundamemal basic physical laws: Law of conservition of mass - Principles of [inesr and
ingular moments - Balance of énergy - Examples, AHrs,

Mation of non-viscous fluids: Srress tensor-  Euler equation-Bemoulli™s  equation-  simple
consequences-Helmholtz vorticity equation - Permanence af varticity and cirealation - Dimensionat
amalysis - Nondimensional numbers. BHrs,

Unit-3: Motion of Viscous fluids: Stress tensor - Navier-Stokes equation - Energy equation -Simple
exact solutions of Navier-Siokes equation: (1) Plane Poiseuille and Hagen-Poiseuille Mvws (i)
Lcnelized phsne © ouitie ow {1 Steads ow between o MMATING Coneentrie circular ey linders
tiv) Stakes’s first and second problems. Diltusion of vorticity - Energy dissipation due 10 viscasity
]
Umit-d: Twe dimensional flows of inviscid fuids: Meaning of two-dimensional flow -Stream
function - Complex potential - Line sources gnd sinks - Line doublets and vortices - Images - Milne-
Thomson circle theorem and applications - Blasius theoremand applications. | 3Hrs

TEXT BOOKS

1. D.5. Chandrasekharaiah and L. Debnath: Conthnuum Mechanics, Academic Press. 1994,
= AJM, Spencer: Continuum Mechanics, Longman, |98,

3 5. W ¥ uan: Foundations of Fluid Mechanics, Frentice Hall, 1976,

REFERENCE BOOKS

P. Chadwick : Continuum Mechanics. Allen and Uniwin, 1976,

L.E. Malvern : Introduction o the Mechanics of 3 Continwous Media, Prentice Hall, 1969,
Y.C. Fung, A First course in Continuum Mechanios, Prentice Hall (2nd edition, 1977,

Pijush K. Kundu, Ira M. Cobien and David B Dowling, Fluid Mechanics, Fifth Edition, 2010,
C.5 Yih @ Fluid Mechanics, McGirpw-Hill, 1969

ol e e o —




MIIT l Functional Analysis 4 hoursiweek (52 hours) 4 Credits

Unit-1; Momied linsar spaces, Banach Spaces © Definiton and examples, Quotignt Spaces. Convesity
of the closed unit sphere of a Banach Space. Examples of normed lincar spaces which are not Banach,
Holder's inequality. Minkowski's inequality. Linear transformations on a nomed linear space and
characterization of continuity of such transRemuotions. 141, Hirs:

The set # ¥ A7) of a1l bounded linear transformations of  normed lingar space N inio normed linear
space V', Linear functivnals, The conjugate space W*. The natural imbedding of & into W=*,
Heflexive spaces 4 Trs.

Unit-2: Hahn - Banach theorem and 118 consequences. Projections on @ Banach Space. The open
mapping theorem and the closed graph theorem. The uniform boundedness theorem. The conjugate of
an operator. properties of conjugate operatorn. 12 Hrs.

Unit-3: [mner product spaces, Hilbert Spaces: Definition and Examples, Schwarz’s inequality.
Parallelogram Law, polarization identitv. Convex sets, a closed convex subset of a Hilbert Space
comtains a unique vector of the smallest norm. 7 Hes,

Orthoponsl seis o a Hilbert space. Bessel's [nequality. omhogonal complements. complee
arthonormal  sers, Orthogonal decomposition of a Hilbert space. Characterization of compkete
arthonormal set. Gram-Schmidt orthogonalization process. 6 Hrs,

Unit-4: The conjugate space H* of a Hilbert space H Represeniation of a funetional £as fixh = {x ¥
Wit & gk, Thie Hilpert space Y Interprétation of 1% as an operator on He The gebjorn openibor
T* an B {H). Self-adjoint operators, Positive operators. Mormal operators. Uinitary operators and their
propertics: T Hrs

Projections on o Hilbert space. Invariant subspoce. Orthogonality of projections. Eigen valucs and
eigen space of an operator on a Hilbert Space. Spectrum of an operator on & finkie dimensional Hilbert
Space. Finite dimensional spectral theorem, b Hrs.

TEXT BOOKS _ _ -
. G.F. Simmons: Introduction to Topology & Modern Analvsis (MeGraw-Hill Intl. Edition).
19498,

1. G Backman and L. Nanci: Funetional Analysis (Academic), 20068,

REFERENCE BOOKS
1. B. W, Limave: Functionsl Analvsis {Wiley Fastern), | 998,
2o PR Halmus: Fimite dimensiond] vestor paces, Van hostrand, 1958,

1 =0 7 SR, Sy ENSFRIRET SLRUR: HIFIEIRY fESTATLICRS, BT B Ee T PR 1 P, S, | MR IR Y TR L T PR e Y




M304T | Linear Algebra 4 hours/week (52 hours) 1 Credits

Recapitalation: Vecior Spaces, Subspeces, Lincar Combinations and Systems of Linear Fyuations,
Lincar dependence and independence. Basis and Dimension, Maximal linearly independence subsets,
I-\: } T 1 [} 15 i T .

T i I 1
M il

NMulg §s LR [ . r Proat - e T . [ L) (] i i Fi i i
UL B amleart,  Iname ciend otk o o irmosds FEinaey md ies ProperTies, @ e istee il I
characterisiic vestors. 8 Hrs,

Unit-2: The matrix representstion of & linear transformation, Composition of 4 linear Eransformalion
and mutrix multiplication, The change of coordinate matrix, ransition matrix, The dual space, & Hrs

Unit-3:  Characteristic  polynomials, Diagonalizability,  [nvariant subspaces.  Cavles-Hamilton

theoren, & Hrs.
Unit-4: Canonical Forms: Triangular canonical form, Nilpotent transformations, Jordan canonical
torm, The rational canonical form. & His,
Unit-5: Inser Produce Spaves. Urihogonal complemnents, Gram-S¢hmidt othonormalization ProCEss.

b Hrs,
Unit-: Positive Definite Mutrices, Maxime, minima and saddle points, Tests for positive
definiteness, Singular value Decompasition and its applications. & Hrs,

Unit-7: Bilinear fonms. symmetric and skew-symmetric bilinear forms, res quadratic fomms, rank and
signsture, Svlvesier's law of inertia; fi Hrs

TEXT BOOKS

L. k. Hoffman and K. Kunze, Linear Algebra, Pearsan Education {India), 2003. Prentice-Hall of
India, 1991,

L. N. Herstein, Topics in Algebra, 2 Ed., John Wiley & Sons, 2006

§. Freidberz. A Insel and [ Spence; Linear Algebrs, Fourh Edition, PHI, 2009,

I Gilbert and L. Gilbert. Lincar Algebra and Matrix theory, Academic Press, 1095,

= lad

REFERENCE BOOKS

I 5 Lang, Linear Alpelra. Springer-Verlag. New York, 1980,

2. M. Artin, Algebra, Prentice Hall of India. 1994,

3. G Swang: Lirear Algebm and jts Applications, Brocks/Cole Lid.. New Delbi, Third Edition,
2003,

4. L. Hoghen-Handbook of Linear Algebra-Chapman and Hall-CRC (2008),

.-‘I-l.l-lﬁ'!' i I'-«ilurm-.-r'iq.*:-ul Analyvsis - 11 | 4 hours/week (52 hours) 1 Credits

Unit-1: Examples from ODE where analytical selution are difficult or impossible, Examples from
PDE where analytical solution are difficull or impossible, 4 Hrs

Wumerical solution of ordinary differential equations: Initial value problems: Picard™s and Taylor
series methods. Euler’s and Modified Fuler's methods, Runge-Kutta methods of second and fourth
order, Bunge-Kutta-Fehlberg methads. 10 Hrs

Multistep methods - the Adams-Bashforth and Adams-Moulion predictor-corrector metheds, |ocsl
and global errors, stability analyses for the above methods. Methads for systems and higher order
dilferential equations, Boundary value problems: Shooting methods and cubie spline methods. 12 Hrs




Unit-2: Mumericnl solution of partial differential equations: Elliptic equations: Difference schemes
for Lapluce and Poisson's equations, Parnbelic equations: Difference methods for one-dimenzion-
methods of Schinidt, Laasonen, Dufor-Frankel and Crank-Micolson. Alternating direction implicit
method for two-dimensional equation, [3 Hrs

Hyperbolic equations: Difference methods for one-dimension- explicit and implicit schemes,

D Yakomowv split ond Lees altermating direction implicit methods for two-dimensional eguations

Stabifiey aid oo rgende analyses e e ahos & egliatfims RN

TENXT BOMIKS

. MK lain: Numerical solution of differential equations, Wiley Eastern, 1979, 2 Edition

3, RL Burden and J1J Faires: Mumerical Analysis, Thomson-Brooks/Cole, 1989, Tedition.

3 5 Larsson and ¥ Thomee: Partial differential equations with numerical methods, Springer,
208, 1 edition,

4. W Thomas @ Nomerical partial differentinl equations; finite difference methods, Springer, 1998,
2 Edition.

REFERENCE BOODKS

I, D Kincade and W Cheney: Numerical analvsis, American Mathematical Societv, 2002, 3 edn.

. Alserles: A first course in the numerical analvais of differential equations. Cambridoe texts in
applicd mathcmatics. 2008, 2 edition

M306P | Scilab Practicals based on M30ST |2 hoursfweek ! Credit

Programs for selution of ordinary differential equations using
Euler's mathod and Modified Euler®s method

R unge=puttn 2 and 4 order metlads

R unge-Foutta-Fehlborg arder method

Runge-boutta for system of equentions

Adam's Predictor-corrector method

Fimite diiTerence mathods

Sheating methods

=1 O LR A sl B0 ==
i e Tl Do S el

Programs. for solutk of partial differéntial equations using
5. Laplace cquation

g9 Paisson equition

[0 Schmudt Method

11,  Crank-MNicolson meliel

12. AL method

I3, Explicit method for wave eguation

4. Lees ADRI method for wave equation

! M 070E {A) Elements of Calculus 4 houwrs'sweek (52 hours) | 4 Credits _-|

Uimid=1: ENfierentil Calealus: Ll and Sontinuity, properics of I amsd classification ol
discontinuities, Derivatives, Rules for Ditferemtiation, higher order derivatives. chain rule, implicit
differentiation, Successive differentiation and Leibnitz Theorem. |4 Hrs

Unit-2: Statement of Rolle’s Theorem, Mean Value Theorem, Tavlor and Maclaunin's theorems.
Integral Caleulus: Integration. Methods of Integration: substitution method, partal (mctions,

imtegration by parts. definite integrals, indefinite integrals. 14 Hre,
Unit-3: Applications of differentiation and imegration; Increasing and decreasing functions. Relative
Extrema maxima and minima, convexily, curve sketching, |2 Hrs,
Unit-4: Asympiotes, concavity, convexity and points of inflection. Determine the averaoe value of a
function, aren hetween two curves, volume of a solid figure, simple examples, |2 1‘&..
) Q
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TEXT BOOKS

I. L. Bers and F. Karal, Caleulus, IBH Fublishing, Bombay, 1976

2. 8. Misra;, Fundamentals of Mathematics-Differential Caleulus. First Edition, Pearson. India.
2013,

3. 5 Misra, Fundamentals of Mathematics-Integral Calculus, First Edition, Pearson, India, 2013,

REFERENCE BOOKS

|, Courant, R. und F. John, Introduction 1o Calewlus and Analysis, Volume | 1999

1. Courant. R. and F. John, Introduction to Caleulus and Analysis, Volume (1, 2000

| M3OTOE (B] | Mathematies for Evervone | 4 Hrstweek (52 hours) | 4 Credits |

Linit-1: Basic Concepts in Mathematics: The number syitems: Nalural numbers, [ntegers, Rational
and Irrational numbers, Real numbers, Complex numbers, Prime numbers. The concept of Sers:
Curhopter syl #nll'alir:. wF Eife ra .1-!-|ﬁ_:-\.1.l:.1.-\..- foimian frdeposmilog ard A sem-ah F.-;..;,.,.|..ﬂ...-. P, [ RG]
and types ol lunciions (ene-one, onto, many-one functions with examples) Mathematical logic,
methods of proof, Mathematical inductions, 13 Hrs

Unit=2: Elements of Higher Arithmetic Divizibility: Divigibility, some theorems on divisibrility,
Primes. The Binomisl theorem Congruences: Congruences, Solution of congruences, The Chinese
Remainder theorem. |3 hrs

Unit-3: Fundamentals of Groups: Theory Groups, subgroups, evclic groups, normal subgroups.

quatient groups, homomorphisms, natura) homeomorphisms. kernel and image of a homomorphism
und their properties. [somarphism and fundamental thearem of homomorphism of groups. 13 Hrs

Unitd: Elemenis of caleulus: Functions of one viriable, Limits, continuity and differentiations of
tunctions of a single variable. Derivatives of composite functions, parametric functions, logarithmic
functions, exponentisl and Inverse functions 13 Hrs

TEXT BOOKS:

l. Intraduction 1o the theory of numbers. Ivan Miven, Herbert S Zuckerman, Hugh L. Montaomery, Sth
Edition, John Wiley. | 90§,
Contemporary abstract algsbra, logeph A, Gallion, Houghton Miflin Com pany, 2007
Caleules Valume — I, T, 8, Apostal, Wiley Indin Led, 2007

EFERENCE ROOKS:
Introciuction fi Analytic Mumber theary, Tam M. Apostol. Ist edition, Springer, 2000
Themas' Caleolus, Gearge B. Thomas Jr. Maurice 0. Weir, Joel F. Hass, | 3th Edition, Pearson. 204
Abstract Algebra, David Dummit and Richard R, Foote, Jobin Wiley & Sons 37,

bbb — =k




FOURTH SEMESTER

I'bl-IlJ'IT Messure and Integration | 4 hours/week (51 hours) 4 {.'rcdii-:;

Unit-1: Algebra of sets, sipma algebras, open subsets of real line, F and G sets, Borel sets,
(Lebesgue) Outer measure of a subset of B, existence, non-negativity and monotonicity of Lebesgue
outer measure, Relation between Lebesgue outer measure and length of an interval; Countable
subadditivity of Lebespue outer measure; translation Invariance. (Lebesgue) measurable sets,
(Lebesgue) measure, Complement, union, intersection and difference of measurable sets, denumerable
uerion, and intersacieon of mepsurable sets: 4 Hes,

L 1 A P T Y T T I s B T 1 L B T T e N Y e T T T L T B T T T AP C T
the measurs of the intersection oF 3 decreasing and incressing saquence of measurable sels; mensures
of limit superior, limit inferior of sequences of measurable sets, Measurable functions: Scaler
multiple, sum, ditterence, and product ol measurable functions. 10 Hrs,

Unit-3: Measurability of a continuoes function and measurability of a continuows image of
messurable function. Convérgence poiniwise amd convergence in measures of a sequence of
measurable funclions.

Lebespue Integral: Chamctenstic function of g set, simple function, Lebesgue integral of a simple
function. Lebesgue ntegral of a bounded measursble function. Lebesgue integml 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, Properties-of Lebesgoe iniegral. 14 Hrs,

Lot Cooverpgende theorems amd Lebespoe inepgmal; he bounded convergence theirem, Fato s

lemimi. Monotome convergence theorem, Lebesgue convergence thearem. & Hrs,
Drifferentiation of monctone functions, Vitali covering lemma, Functions of bounded variation,
Differentigbility ot an integral, Absolute continuity and indétinite integrals, & Hrs,

TEXT ROOKS
.  H.L. Rovden: Real Analysis, Macmillan, 1963

E

2. PK Jain, VP, Gupta, Pankaj Yamn: Lebesgue Measure &lntegration, MNew Age Intemational,
2011,

REFERENCE BOORKS
. P.R. Halinos ' Measure Theory, East Wiest Press, 962
1. W.Rudin : Real & Complex Analysis, MceGraw Hill, | %66,

M402T | Mathematical Methods 4 hoursiweek (32 hours)

4 Credis

Unit-1: Integral Transforms: General definition of integral transforms, Kernels, etc. Development of
Fourier integral, Fourier transforms - inversion, |llustration on the use of integral transforms, Laplace.
Fourier, Hanke) tronsforms to solve ODEs and PDEs - typical exomples. Discrete orthogonality and
Prscrete Fourier tramsform, Wavelets with examples, wavelet transfonms. 12 Hirs.

Llimit=2: Pooegral Equations: Definition, Yolierma and Fredholm  integral equaticns,  Selution by
separable kernel, Meumann’s - series resolvent kKeme! and transform micthods, Convergence for
Fredholm and Volterea tvpes. Reduction of [VPs BY Ps and eigenvalue problems to integral equations.

Hilber Schmidt theorem. Raleigh Ritz and Galerkin methods, |4 Hrs
r"-. 5 ¥ i
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Unit-3: Asyvmplotic Expansions: Asymptonic expansion of functions, power series as asympiolic
series; Asymptotic forms for laree and small varinhles, 1nigueness pronerties and [ Iperations,
Asymplolie expansions of integrals; Method of mtegration by parts (inelude examples where the
method fails), Laplices method and Watson's lemma, method of stetionary phase and steepest
descent, |2 Hrs

Unit-4: Perturbation methods: Regular and singular perturbation methads: Parameter and co-ordinate
perturbations. Regular perturbation solution of first and sec ond order differential equations in alving
constant and variable coefMicients. Inelude Duffings equation, Yanderpol oscillutor, srll Revnolds
number Mlow. Singular perturhation problems, Matched asymptotic expansions, simple examples.
Linear equation with variable coefficients and nontinear BY Ps. Problems involving Boundary layers.
Poincare - Lindstedt method for periodic solution. WKB method, tuming points, zerath order Bessel

function for large argements, selution about rregular singular poinis |4 Hrs

TEXT BOOKS

L. IN Sneddon: The use of Integral Transforms, Tata Mé Cran Hill, Publishing Compuny [d,
Mew Dithi, 1974,

1. RP Kanwal; Linear integral equations theory & techniques. Academic Press, NewYork, 1991

! LAl Dheindea aid 54 Disgap: Advanced mmnbiemutical it tinads For sy icitists qod CHE g, Al
Giraw Hill. New York, 1978,

4. HT Davis: Introduction to nonlinear differential and integral equations, Dover Publications.
1 962,

3. AH Mayfeh: Perurbation Methods, John Wiley & Sans, New York, 973,

REFERENCE BOOKS

I ' LY R B SR TI R R L T B | T (O (W YT R T LT B O OO T T TR T ey el o ek Bl
Academit Press Elsevier { 2006 )

2. BV Churchill: Operational Mathematics, M, Graw Hill, Mew York, 1938,

.M-I{I'.!T (Al Riemannian Geomerry 4 hours'week (52 hours) | 4 Credits

Unit-1: Ditterentiohle manifolds: Charts, Atlases, Differentiable structures, Topology induced by
differentiable structures, equivalent at lases. complete atlases. Manifolds. Examples of manifolds.
Properies of induced topology on manifolds, Tangent and cotangent spaces to a manifold. Vector
fields. Lie bracket of vecior ficlds. 4 Hrs.

Unit-2: Smooth maps and diffeomorphism. Derjvative (facohi} of smooth maps and their matrix
representation. Pull back functions. Tensor fields and their campoenents, Transformation formula for
campanents of tensors. Operations on tensors, Contraction, Covariant derivatives ol iensor fields
I4 Hrs

Unit3: Riemannian Metric. Connections, Riemannisn connections and their components. Parallel
translation, Fundamental thearem of Riemannian Creometry. Curvature and torsion tensors, Bianchi
identities. Curvature tensor of second kind. Sectional curvalure. Space of constant curvature. Schur's
theorem. 14 Hes

Urit-d: Curves and geodesics in Riemannian manifold.  Gendesic eurvature, Frenet formula.
Hypersurfaces of Riemannian manifolds Gauss formuls, Gauss equation, Codazzi Cguation,
Sectional curvature for a hyper surface of a Riemarmnian manifold, Gauss map, Weingartan mup and
Fundamental forms on hypersurface. Equations of Gauss and Codazzi, Gauss theorem egreginm.

[ Hrs.

% @iﬁ L b RSON
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TEXT BOOKS

I Yo Matsushima ; Differentiable manifolds. Marcel Dekker Ing, New, York, 1972

2. W.M .Boothby @ An intmdiction w differentioble manifolds and Ricmannian Geomelry,
Academic Press Ing, New York, 1975,

3. M. Hicks : Notes on ditferential Geometry D. Van Nostrand company Inc. Princeton,  Néw
Jersey, New Yok, Lendon (Affiliated East-West Press Pvt. Lid. New Dethil, 1998,

4 k.8 Amur, DL Shetty and C.5. Bagewadi, An Introduction to Differential Geometry, Narosa
Pan, fsesw Liehh, 2004,

EEFERENCE BOORKS
I R.L. Bishop and Gnttendo - Geometry of manifolds, Acamedic Press, New York, [96d,

I, L.F. Eisenhar: Riemanniun Geometry. Princeton University Press, Princetion, New lersey,
| e,

3. H. Flanders: Ditterential forms with applications o the physical science, Academic Press, New
York, 1963,

4. R.L. Bishop and 5.). Goldberg : Tensor analvsis on manifolds. Macmillan Co., 1968,

M403T (B) Special Functions 4 hours'week (52 hours) 4 Credits

Unit-1: Hypergeometric series: Definition - convergence - Solution of second ordar ordinary
differential equation or Gauss equation - Confluent hypergeometric series - Binomial theorem. Integral
Representation - Gauss™s Summation formula - Chu-Vandermonde Summation  fommula-Pfafi-
kummer Transformation Formula - Euler™s trunsformation fomuli, I2 Hrs.
Unit-2: Basic-hypetgeometric series: Definilion- Convergence- q— binomial theorem- Heines
transformation formula and its g-analogue- Jlackson transformation formula- Jacobi's triple proeduct
identity and its applications (proofas in ref. 9)- Quintuple produect identity (proof as in reference 10) -
Ramanujan’s 1yl swmmation formuls and its applications- A new identity for(g; ) ™ with an
application 10 Ramanujan pantition congruence modulo [1- Ramanujon theta-function identities
involving Lambert series. i4d Hrs.
Unit-3: g—series and Theta-tunctions: Ramanujan’s general theta-function and special cases- Entries
I8, 21,23, 24, 25,27, 29, 30 and 31 of Ramanujan’s Second note book {as In text book reference 4).
Umit-4: Partitions: Definition of partition of a #ve integer- Graphical representation- Conjugaie- Seli-
conjugale- Generating function of p in}- other generating functions- A theorem of Jucobi- Theorems
353 and 334- applications of theorem 353- Congruence properties of p (n)- p(3n + 4)= 0 (mod 5) and
poiin -+ 4= 0 (mod 7). [4 Hrs
Umit-5: Two theorems of Euler- Hogers-Ramanujan |dentities- combinatorial proofs of Euler's
identity, Euler's pentagonal aumber theorem. Franklin combinatorial proof. Restricted partitions -
Caussian, (portion 10 be covered as per Chapter-X1X of “An Introduction 1o the Theory of Numbers'
written by . H. Hardy and E. M, Wright). 12 Hrs.

TEXT BOOKS

. C. Adiga, B. €. Berndl, 8. Bhargava and G. N, Watson, Chapier 16 of Ramanujan's second
notebook: Theta-function and g-series, Mem. Amer. Math. Soc., 33, No, 315, Amer. Math, Soc.
Providence, 1985,

T. M. Apostol: Introduction to Analytical number theory, Oxford University Press, 2000,

. E, Andrews, The theory of Pantition, Cambridge University Press, 1984

B. C. Berndt, Ramanujans notebooks, Part-111, Springer-Verlag, New York, 1991,

B, C, Berndt, Ramanujan’s notebaoks, Pan-1V, Springer-Verlag, New York, 1994

B, . Berndt, Remanujans notebooks, Part-V, Springer-Verlag, New York, 1998

George Gasper and Mizan Rahman, Basic hyper-geometric serics, Cambridge University Press,
| HHa
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8. G. H. Hardy and E, M. Wright. An Introduction of the Theary of Numbers, Oxford University
Press. 1906,

LIRS I UL N F T A L L S

L. B.C. Berndt, $. H. Chan, Zhi-Guo Liv and Hamza Yesityurt, A new identities for(g: g)1" with
an application o Ramanujan pantition congruence modulo 11, Quart. 1. Math, 55, 13-30, 2004,

2 M5, Mahadeva Naika and H.5. Madhusudhan, Ramanujan's Theta-function identities involving
Lambert Series, Adv, Stud. Contemp. Math., 8 No. 1, 3-12. MR 2022031 {20045 33021, 2004,

3 M. 5. Mahadeva Naiks and K. Shivashankara, Ramanujan’s,"t; summation formula and related

identities, Leonhard Paul Euler Tricentennial Birthday Anniversary Collection, J. App. Math.

Stat, | 1iT), pp. 130-137, 2007,

4+ Sarachai Kongsiriwong and Zhi-Geo Liy, Uniform procts of g-series-product identity, Result,
Math.. 44(4), pp. 312-339, 2003,

5. Shaun Cooper, The Quintuple preduoct identity, International Journal of Number Theory, Vol
2(0), 113-161, 2006,

I LU AT I BT E o T L T N I B hrysreedee el (0 Tmae met LI I p PTEn, | |

Unit-1: Multiplicitive and completely multiplicative functions. Euler Toteint function. Mibius and
Mangoldt function. Dirichles product and the group-of arithmetical function. Generalised convialution.
Formal power series. Bell scries. [6 Hrs.

Unit-2: Residue Classes and complete Residue Classes, Linear Congriences and Euler-Fermat
Theorem. General Polynomial congruences and Lagrange Theorem, Wilson's Thearem, Chinese
Reminder Theorem. Fundamental Theorem on Polymomial Congruences with prime power moduli.
Quadratic. Residue snd Gauss's Law of Quadratic Reciprocity. (both for Legendre and Jucobi
symbols) Primitive roots and their existence for moduli m=1, 2, 4, p'. 2p", | & His

Unit-3: Partition: paniticn of § +ve inleger, Graphical representation. Conjugate, Cignerating

functions, A theorem of Jacobl, Theorsm 353 and 334, Applications of theorem 353, Congruence

properties of Pin). Twe theorems of Euler, Rogers - Ramanujan Identities {portion to be covered as

per Chapter-XIX of “An Introduction to the Theory of Numbers™ written by G. H. Hardy and [, M,

Wrght.), 18 Hrs,

TEXT BOOKS

I T.M. Apostol: Introduction 1 Analytical number theory. Oxford University Press, 2000,

2. G.H. Hardy and E. M. Wright: An introduction to the Theory of Numbers, Oxford University
Press, 19494,

3. Thomas Keshy: Elementary Number Theory with Applications Acad, Press, 2005,

REFERENCE BOMOKS

k: I, Miven and H. 5. Zuckerman: An intreduction to the Theary of Numbers, John Wiley, 2007

2. LY. Uspensky and M. A. Heaslot: Elementary Number Theory, MeGraw-Hill, 1995,

MAGIT (D) | Entire and Meromorphic Funﬂi;:ns | 4 houra/week (32 J!m-u rs} | 4 {.'ru.:lils |

Unit-1: Basic properties of Entire Functions. Order and Tvpe of an Entire Functions -Relationship
between the Order-of an Entire Function and its Derivative . Exponent of Convergence of Zeros of an
Entire Function. Picard and Borel's Theorems for Entire Functians 14 Hrs.

Unit-2: Asymptotic Values and Asymptotic Curves. Conncetion between Asvinplotic and various
Exceptional Values, 6 Hrs

Unit-3:  Meromorphic  Funetions, Nevanling®s Characteristic Funciion. Cartan's Identity  and
Convexity Theorems. Nevanlinna's First and Second Fundamernital Theorems Lrder and Type of a

. ; rﬂ mgjgﬁsuﬂ 5



Meremorphic Function. Order of 2 Meromoerphic Function and its Derivative. Relationship between
Tir, fiand log M(r. f) for an Entire Function. Basic properties of Tir. D). It Hirs

Unit-4: Deficient Valees and Relation between various Exceptional Values. Fundamental lnequality
of Deficient Values. Seme Applications of Nevanlinna's Second Fundarmemtal theorem. Functions
taking the same values at the same polnis. Fix-points of Integral Functions. I & Hrs

TEXT BOMOKS

l. A.L Markushevich: Thepry of Functions of a complex Variables, Vol.-1l, Prentice-Hall, ( 1963)
2. AJ5.B. Holland: Intreduction to the theory of Entire Functions, AcademicPress, NewYaork (1971}
REFERENCE BODKS:

. L. L, Siegel: Nine Introductions in Complex Analysis, North Helland. (1981)

I

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

3, Yang La: Value Distribution Theory. Springer Verlag, Scientific Press, { 1964).

4. Laine: Nevanlinga theory & Comples Differerntial Equations, Walter de Gruvter, Berfin { 1643

| MARIL k) Magnetohydrody namics o liguies/week (31 hiours) I 4 Uredils
L=l Llectrodynanmes: Elociosianies and <leciromagnetic units: — derivation ol Gauss o -
Faraday™s law- Ampere's law and solensidal propertyv-conservation of charges-electromapnetic
boundary conditions. Diclectric materials: 13 Hes.

Unit-2: Basic Equations: Derivation of basic equations of MHD - MHD approximations - Noa-
dimensicnal numbers — Boendary conditions on velocity, temperature and Magnetic field. 7 Hrs.

Clagsieal MHD: Alfven's theorem - Frozen - in - phenomenon - illustrative examples - Kelvin's
circulation theorcm-Bernoulli’s equations = Analogue of Helmholtz vorticity equation-Ferearo's law
of isorotation, 6 Hrs,

Unit-3: Magnetostatics: Foree free magmetic field and imporant results thereon-illustrative examples
en abnomelity parameter-Chandrasekhar®s thecrem-Bennett pinch and instabilitics associated with L.
Alfven waves: Lorentz foree a5 a suin of two surlace forces- cause for Alfven waves-applications.

7 Hrs

Flow Problems: Hartmann tlow- Hanmann-Couette flow- Temperawre distribution for these flows,

=1

Unit=4: Alfven wave equations in incompressible fuids-equipantition of energy - experiments an
Alfven waves-dispersion relations - Alfven waves in compressiblefluids- slow and fast waves-
H oo raphs. 12 Hirs,

TEXT BOOKS:

l.  T.G, Cowling : Magneiohydrodvnamics, Interscience, 1957,

. V.OCA Fermaro and C. Plumpton: An Introduction o Magneto-Fluid Mechanice Oxfiord
University Press, 1961,

i G.W. Sutton and A. Sherman : Engineering Magnetohydrodynamics, MeGraw Hill, 1965,

4. Alan Jetfrey: Magnetohydrodsnamics, Oliver & Bovd, 1966,

5 KR, Cramer and 5.1, Pai: Magnetofluid Dynamics for Engineers and Applied Physicists,
scripta Publishing Company. 1973,

REFERENCE BOOKS:
Ll sainhg vides, Biddpedidae i Loddiilis diad v iidiibivs, e nbied Dhadl, (s g,

2. MHL Robens: An lntrodoction o htugﬁ.;mlmlmd:rnamica. Longman, [967.

Pross. 197,
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I_'rb'l 403T (F) Fhaid Dvoamics of Coean and Armnsphere 4 hours'week(52 hours) “-I“i’_-‘:-;—-ﬂus

Unit-1: Iniroduction: Fundamental concepts - Density strutification — Equations of Motion in a
retating Coordinate frame — Corinlis sccelertion, Cireulation — Vorticaty equation - Kelvin®s theory

- poential vorticity (standard results) Phermal wind — Geostrophic motion. Hydrostatic
approximation, Conseguences. Taylor - Proudman theorem Geostrophic Degeneracy. Dimensional
analysis and npondimensional numbers, 9 Hrs.

Usit-2: Physical Meworology!  Atmospheric composition, laws of thermodvnamics of the
atmosphere.  adiabatic process. potential temperature, The Clavsius Clopyveron equation. Laws of
bluck body radiation, solar and rerrestrial radiation. solar corstant, Albedo, greenhouse ellict. hea
halance of earth- atmosphere system, 10 Hrs,

Unit-3: Armospheric Dynamics: Geostrophic approximation. Pressure as a vertical oordinate,
Mudified continuity equation. Balance of forees. Non-dimensional numbers (Rosshy, Richardson,
Froude, Ekman etc). Scale analysis for tropics and exira - tropics, varticity and divergence equations,
conservation of potential vorticity. Atmospheric turbulence and equations for planetary boundary
layer, Il Hrs

Unit-4: Homageneous Models of the wind-diven Oceanic circulation: The Homogencous model -
The Sverdrup relation. General Circulation of the Atmosphere:- Definition of the general circulation,
various components of the general circulation — zonal and eddy angular momentum balance of the
LT T g e ulainong | Hadbe s 1 e gl Pratar @ls on spemiset Send Wil Searlli-. LIl
and East-West | Walker) monsoon circulation, Forces meridional cireulation due 1o heating andd

(L FRTC o ATTEE TR E LTI | T e il 5 P P | SSRSEER K, A R . a b il 10 il s E R

Unit-5: Atmospheric Waves and Instability:  Wave motion in general. Concept of wave packer,
phase velocity and group velocity, Momentum and energy transports by waves in the horizoneal and
vertical directions. Equatorial, Kelvin and mixed Rossby gravity waves. Stationary planctary waves.
Filtering of sound and gravity waves, Linear harotropic andbaraclinic instability, 10 Hes.

TEXT BOOKS
o Joseph Pedlosky : Geophysical fluid Dynamics, Springer, Second Edition, 1987

|

1. G.K. Batchelor : An introduction to fluid Dynamics, Cambridge University Press, 1967
4. H.Schlichting : Boundary layer theory, Mc Graw Hill, | 968

% A Defant : Physical Occanognaphy. Vol. | Pergamon Press, 19461

. LD, Cole : Perturbation methods in applied mathematics, Blaisedsll, 1963
REFERENCE BOOKS

L. M. Van Dyvke: Perturbation methods in Muid mechinics, Acad, Press, 1964

2 LR Holton : An introduction to Dynamic Meteorclogy, Acad. Press. 199,

Springer Verlap, [087

E. k. Gossard and W.H. Hooke © Waves in the Atmosphere, Elsevier, 1075

Jabm Houghton: The Physics of” Atmospheres, Cambridge Lniversity Press (3edition), 2002

L &
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M403 T (G) Computational Fluid Dyvnamics | 4 hours/week (52 hours) | 4 Crediis

Review of partial differentinl equations, numerical analysis, fluld mechanics 4 Hrs,

Uait-1: Finite Difference Methods: Dervation of finite difference methoeds. finite difference method

o parabolic, hyperbolic and elliptic equations, finite difference method t© nonlinear equations.

coordinate transtormation for arbitrary peometrv, Central schemes with combined space-time

discretization-Lax-Friedrichs, Lax-Wendrofl, MacCormack methods, Arificial compressibility

method, pressure correction method - Lubrication model, Convection dominated flows = Euler

cquation — Quasilinearization of Euler equation, Compatibility relations, nonlinear Burger equatlon,
& Hrs.

Unit-2: Finite Volume Methods: General introduction, Node-cenered-control volume, Cellgenterad-
control valume and average volume, Cell-Centred scheme, Cell-Verex scheme, Structured and
Unstructured FVMs, Second and Fourth order approximations to the convection and diffusion
equations (One gnd Two-dimensional examples) 12 Hrs.

U'mit-3: Finite Flement Methods: [niroduction 1o Anite element methods, one-and twoe dimensinng)
bases lunecuons — Lagrange amndd Hermine pob nomisls clements, tnangelar and rectangulir clanats
Finite element method for one-dimensional problem: model boundary value problems, discretlzation
of the domain, derivation of elemental equations and their connsetivity, composition of boundary
conditions and solutions of the algebraic equations, Finite element method for two-dimensional

problems: model equations, discrétization, interpolation functions. evaluation of element matrices and
vectors and their assemblage. 18 Hrs.

TEXT BOOKS

1. T.). Chung: “Computational Fluid Dyvnamics”, Cambridge Liniv, Press, 2003,

2. | Blazek, *Computational Fluid Dynamics', Elsevier, 2001,

3. Harvard Lomax. Themas H. Pulliam, David W Zingg, “Fundamenials of Computational Fluid
Dnvnamics’, NASA Report, 2006.

REFERENCE BOOKS

b LA L Fletcher: "Computational techniques for Fluid Dynamies’, Vol | & I, Springer Verlag
fogy,

I —
! MABIT iH) Finite Elemeni Method with Applications 4 hours'week{ 52 hours) 4 Credits

Unit-1: Weighted Residual Approximarions:- Point collocation, Galerkin and Least Squares methodd.
Use of trial functions w the solution of differential equations. 10 Hrs.

Unit-2: Finite Elements: One dimensional and two dimensional basis functions, Lagrange and
serendipity family elemeénts for quadrilatérsls and triangular shapes. Isoparametric coordinate
transformation. Area coordinates standard 2- squares and unit triangles in natural coordinates. 14 Hrs,

Umit-3: Finite Element Procedures: Finite Element Formulations for the soalutions of ondinary and
partialdifferential eqoations: Caleulation of element matrices, assembly and solution of lincar
equations, |4 Hrs

Unit=4: Finite Element solution of one dimensionel ordinary differential egquations, Laplace and
Poisson equations over rectangular and nonrectangular and curved domgins. Applications to some
problems in linear elasticity:  Torsion of shalts of a square, elliptic and triangular cross sections.



TEXT BOOKS

1. Q.C. Zienkiewiez and K. Morgan: Finite Elements and approximation, John Wiatey, 1983

2. PE. Lewis and J.P. Ward : The Finile clement method- Principles and applications, Addison
Weley, 1991 L), Segerlind : Applied finite element analysis {2nd Edition), John Wiley, 1984

REFERENCE BOOKS:
l. O, Zienkiewicz and R.L. Tavlor = The finfte element method. Vel 1 Basic formulation and

(Y L Erl ik d s PLie d eliidani g, ik (I8 Ay, Pl i 10

LN Reddy: An introduction 1o finite clement methad, Mew York, Mo, Ciraw Hill, 1984

[ W. Pepper and J.C, Heinrich : The finite element method. Basic concepts and apalications.

Hemisphere. Publishing Comporagion. Washingion, 1992,

4. 85 Rao : The finite element methed in Engineering, 2nd Edition, Oxford, Pergamon Press,
1985,

3 D). V., Huiten, fundamental of Finite Element Analysis, 2004

iy E.Gi. Thomson, Introduction (o Finite Elements Method, Theory Progeamming and applications,
Wiley Student Edition, 2005.

|

MI3T(H) GraphTheory | 4 hoursiweek (52 hours) 4 Credits

Graph Theory (Recapitulation): Graph. subgraphs. spanning and induced subgraph, degree. distance,
standird graphs, Graph isomorphism, £ Hrs.

Unit-1: Cannectivity; Cut-vertex, Bridoe, Blocks, Vertex-connectivity, Edge-conncctivity and same
external problems, Mengers Theorems, Properties of n-connected graphs with respect 1o vertices angd
irloey £ Hrs

ik s i’ Bl U el il | i iald _.I|I|'I| S T E | I.I.\,n||._-. Tk | Vi | 13 ';:.|'rll|'\.I Sdui A diddaal (ar id =islf
(huter planar graphs, Maximal outer plunar graphs, Characterizetion of planar graphs, Geomerric dual.
Crossing number, b Hrs

Unit-3: Colorability: Vertex Coloring, Color class. n-coloring, Chromatic index of a graph,
Chromatic number of standard graphs, Bichromatic graphs, Colorings in critical graphs, Relation
between chromatic number and clique namher/independence. number/maximum  degree, Edge
coloring, Edge chromatic number of standard graphs Coloring of o plane map, Four color problem,
Five color thearem., Uniquely colorabie graph. Chromatic polynomial, 12 Hs.

Unit-4: Matchings and factorization: Mutching - perfect matching, augmenting paths. maximum
maiching, Hall’s theorem for bipartite graphs. the personnel assignment problem, a matching
atgarithm Tor bipartite graphs, Factorizations. 1-factorization, 2-factorization Partinons-degree
sequence. Havel's and Hakimi algorithms and graphicul related problems. |2 Hrs.

Unit-5: Domination concepts and other variants: Dominating sets in graphs, domination number of
standard eraphs. Minimal dominating set. Bounds of domination number in terms of siee, order,
degree, diameter. covering and independence number, Domatic number, domatic number of siardard
graphs. & Hrs.
Unit-6: Dirceted Graphs: Preliminaries of digraph, Orjented praph, indegree and outdegree,
Elementary theorems in digraph, Types of digraph, Tournament, Cyclic and transitive lourmnament,
Spanning path in a wumament, Tournament with 4 hamiltonian path, strongly connected tournaments
i Hrs

29 |'I. |-'| Lﬁj-._l_l':_.-‘
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TEXT BOOKS

i, F. Hararv: Graph Theory, Addison -Wesky, | 96¥

i G Chartcnd and Pine Lhane: Inroduetion ta Craph Theory,. MeGras HIlL Intermiional
cilitikn, St

3. 1 A. Bondy and V.5, R. Murthy: Graph Theory with Applications, Macmillan, London, 2064,

4. T.W. Haynes, S.T. Hedetneime and P. 1. Siater: Fundamental of domination in graphs. Marcel
Dekker. [ng, Mew York. 1998,

REFERENCE BOOKS

1. D.B. West, Intreduction to Graph Theory, Pearson Education Asia, 2nd Edition, 2002

3 Charatrand and L. Lesnaik-Foster: Graph and Digraphs, CRC Press {Third Edition), 2010

3. ], Grossand J. Yellen: Graph Theory and its application, CRC Press LLC, Boca Raton. Floride,
2000

4. Noman Biges: Algebraic Graph Theory, Cambridge University Press (Ind Ed %9

5 Godsil znd Royle: Alsebraic Graph Theory: Springer Verlag, 2002

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

1. V., R, Kulli. Theery of domination in grophs, Vishwa kot Pub, 2012

MA03 T t.?i]n Desien and Analvsis of Algorithms 4 hours/week (532 hours) 4 Crnd'rt_s_l

Unit-11 Introduction 1o Algorithms: Meaning of space and time complexity, ilusirations with simple
examples. Introduction 1o growth functions. Asymtotic notation: Big-oh, little-oh, big-omega, litde-
omege, theta functions, illustrations, Inter-relations between different  growth functions and
comparison, Basic data structures: Lists, Stacks, Queues, Trees, Graphs, Hedps, examples and
applications. 16 Hrs
Unit-2: Scarching, Sorting and Selection: Selection search, binary search, insertion sort, merge sorl,
quick sor, radix som, counting sort, heap sort. Median finding using guick select, Median of Medians.
T Hrs
Unit-3: Graph Algorithms, Deph-First search, breadih-first search, hacktracking. branch-and-bound,
L] 1l T Hres
Unit-4: 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, & Hrs
Unit-5: Dvnamic Progranmming: Elements of dvnamic programming., the principle of aptimality, the
kngpsack problem. dvnamic programming algorithims for optimal polveoen trianzulation, optimal

st | oy’ s algotiskum b |2 HEs

Unii-6: Introduction to MP-completeness: Polynomial tme redustions, verifications, verification
algorithmns, classes P and VP, NP-hard and NFP-complete problems. 8 Hrs

TIAT BOOHRS
1 [ Cormen, O, Leiserson, R. Rivest & €, Stein, Introduction to Algorithms, MIT Press, 2iHH

]

3. David Harel. Algorithins, The spirit of Computing. Addison-Wesley, Langman, Singapore. Pyt
Ld. India, 200,

REFERENCE BOOKS
. Baase S and Gelder, AV, Computer Algorithms, Addition - Wesle Langman Singapore, Pyt
Lid. Indis, 20,

2. Garey, M.R. and Johnson, 1.5, Computers and Intractability: A Guide 10 the Theory of NP-
Completeness, W. H. Freeman, San Franciseo, 1976
3. R Sedeewick, Algorithms in C++, Addison- Wesley, 1992,
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| MAnd P | Latex and Latex Beamer Practicals 2 hoursiweek | 1 Credit
I fsiuu environment, tvpe the following text
I Mumbsring |
A Type |
o bullet |
bullet 2
b. Type 2 obuller typecirele | bullel type cingl 2
2, Mumbering 2
I Twpe %

Bullet type rectangles

L, Dvsplay the fllowing
i KWornmm Il:'“'l"f"‘: L0, Y =ann mad o Iii v wream i "I.J:_-\-'|1:||'-,;-1i|_". . bl il owo oG i |'|'|;'|.1-|.\__|-..;_-
afphabetica A, B C, iv. nclude special sy mbols . 5 Y, &

e Sl s ]

Include Mathematical symbols A mwp, o, g, 0, 8,0, 2 5 1,00, B, 00 9, Y. 8 ect,,
Write and Display Mathematical Equations

Create a table in different forms

- Import figures and graphs into Jatex document

M difteren) firiees nsipo Intey corrmands

et drames i deffesent formas

?‘.‘l'-l'?l.ﬁl-.l'.ﬂ-:
s ., W= a

Create frames containing mathematical expressions
Create frames containing tables end figures
M. Create Bibliography in frames

=

TEXT BOOKRS 'OPEN SOILTROCE MATERIALS
I.  Charles I’ Batis : A Beamer Tutorial in Beamer,

(hrepe o ww . ctan. oretex-urehiv maeros b tes/eontrib'beamer/doc))

L hitpiatex-beamer.sovrceforge. net,

L -
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