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MAT602: WAVELETS 

Theory 75% 
NI: Tn tsete ouner transform and the inverse diserete Fouricr translorm. thcir basic 

peiis udnjuations., The fast Fourier transform. "The diserele vosine transform und 

1: C onst11:"1on l wavelels on . First stage ind by iteratin, Te Hnar system, 

iin in.tneleis. 1):n:hrhies* D6 wavelets on eseription of (2). L|T.T). 

tlhen orthonom.al bases. Fouricr transfom and convolution on 7"(2), wavelcts on 

naiei on.. Tubochies' D6 wavelets lor ° (E). 

NITt: (thon al bass generated by a single funcion in L(B), Fournier 

i in.i nners i'urier uranstorm ol a function fin L)nL (), Parscval's 

. . P'lherel ortuia. (Drlhonormal wavelets in I. (L) , Balian-Low theorem. 

UNT/; Muili-esoluon analysis and MRA wavelets. certain funetion in L(R) 

hh ,.des nn torm an orthonomal system. compactly supponcd wavclels. 

TV: Fy hun inelets cm imensinn fumie haiacterization MRA 

heteh ni the proof nally SupportgWavelets. Wavelgsets. 
.i 

C "1:int iwa-: Warelci sets. Shnon warele., Jous Wavelet 

i laiti naliecs iction algorilms 8r Wavclcts. 

a-wor k: 25% 

ifnplt n>nher in l'(x), its Fourier translorm and its inverse Fourier 

Tt ls aos ede:ntites relating Fourier Iranstornm. inverse Fourier tfauslorn. 

114er piai1:t. ne»71 ancd convolutirn. 

timti ier ct*licicnts ol an element ot 7 (), with respect to a givein 

eH: i. D:ubechies DG) al a celain level suclh as (2. W.,i) ec. 

E0sks Ronmended: 

ci.n'l il iu/1er. An lntruction u Wavelets through lincar Algebra 

1r-Verl. J999 

fg limnd" ani Giuiclo Weins, A First Course un Wavelets. C'RC Press. 

Fur ther Reading 
K h. An uirnduc tjon to Waveicts. Academie Press. 1992. 

gndiale nis. Ien Lecures on Wavelets. C'BS-NFS Regional C'onfcrences. 

' l.gengie.com/mail/u/0/?tab=mm&ogblHinbox?projector=1 



MAT%52: ADVANCED FLUID MECHANICS 

NE Stress Principle of Cauchy, Equations for conservation of linear and angular 

iDneninn, Constitutive cquations for Newtonian fluids; Navicr- Stokes equations in Vector 

i tensor fornms, Navicr- Stokes equations in ortlhogonal coordinate systems (particularly in 

Tesian. eylindrical and spherical coordinate systems). 

NT-: Vorticity cquations; Energy dissipation due to viscosity, Dyriamical similarity ard 

ensuless numbers and their significancc in the fluid dynamics, Some Exact solutions -

all ioeloped plane Poiseuille and Couette lows between parallel plates, Steady flow 

CI n pipes of unitorm cross-section. 

NIT-E: Couette flow between coaxial rotating cylinders, Small Reynolds nurmber flow 

beween steadily rotating spheres, Stokes equations, Dynamic cquation satisfied by 
Team tunction, Relation between pressure and stream function; General stream function 

soion of Stokes equations in spherical polar coordinates, Steady flow past a sphere; Drag 
1 a body. 

NT-I: Flow past a circular cylinder, Stokes paradox, Oseen's equations, ElementaryY 
deas about perturbation and cell methods as applied to slow flow.problems Boundary layer 

cOncepi 

Unit-V: Two-dintensional boundary layer equations, separaton phenomena, Boundary leer 
on a semnfinite plane, Blasius equation and solution, Karman's Integral method, 
Displaeement thickness, Momentum thickness and Energ thickness 

/7 

Reference books: Head 
Z.U.A. Warsi, Fluid Dynamics, CRC Press (2005) 

J. Happel and H. Brenner, LowReynolds Number DEdtbynamidsRWer 
Academic Publishers group, (1983) 

3. W.E. Langlois, Slow Viscous flow Macmillan, (1964)9 
T.C. Papanastasiou, G.C.Georgiou, A N.AIexandrou Viscous Ffid Flow CRC A. 

(2000). 
5. N. Curle &HJ. Davies, Modern Fluid Dynamics cVol 1,DVan Nostrand omp 

Ld. (1.ondon), (1964) N 
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ACA NTATON THEORY (D¥ FINITK ROUP5 

UNIT NE 
densily T R Dpiely relucible nodules, Sechur's iemna, Jaxshy 

(irou Al e Structure thheorem for semisimple modules and rings. 

Theorem: 

ntations ofa group on a vector space, matrix representation of a 

iat and non-equivalent representations, Decomposition of regular 
on, Numborof irreclucible representations. 

UNNIHREF: Charncters, irreduciblc churacters, Orthogonality relations, Integrality 

properties of charucters, clhuructer ring, Burnside's pagb- Theorem.

UNIT FOUR: Representations of direct product of two groups, Induced repTesentations, 
The character of an induced represcntations, Frobenius reciprocity Theorem. 
Construction of irrcducible representations of Dihedral group Dn, Altemating group 4, 

Symmetric groups s4 and ss. 

UNITFIVE; Mackey's irredecibility criterion, Ctifford's Theerem, Statement ofBrauer 
Ard ArirS Theorems Klot021 
Books Recommended: 

1. M. Burrow, Representation Theory of Finite Groups, Academic Press, 1965. 

2 . Dornhoff, Group Representation Theory, Part A, Marcel Dekker, Inc., New 

YoIK, 1971. 

3.N. Jacobson, Basic Algebra II, Hindustan Publishing Corporation, New Deihi, 

1983. 
4. S. Lang, Algebra, 3rd ed., Springer, 2004. 

5. J. P. Serre, Linear Representation of Groups, Springer-Verlag, 1977. 



MAT 664: CONTACT MANIFOLDS 

Unit : Contact manifolds. Definition, Examples, Almost contact manifolds, Killing vector 

field, The tensor ficld h, Curvature properties of contact metric manitolds 

Unit I: -contact Manifolds, Characterizations of K- contact mani folds, urvature 

propertics. Sectional curvature, Locally symmetric K- contact manirod 

Unit Ii: Sasakian manifolds, Curvature properties, - sectional curvature of a asakiar 

manifold. cosymplectic manifolds, Sasakian space forms. 

Unit V: Cosymplectic manifolds, Nearly cosymplectic manifolds, cosymplectic space forms, 

trans- Sasakian manifolds,, 3- dimensional trans- Sasakianmanifolds. 

Unit V:Raracontact manifokds, Exaîmples, Torsiontensorfields, Integability of nost para 

contact stucture, Para Sasakiarmanifolds, AP- Sasakian manifdlds. 

Anulla 
17-o2e2 

References: 
. 

. 

1. D. E. Blair, Riemannian Geometry of Contact and Symplectic Manifolds, Birkhauser, 

2010. 

2 K. Yano & M. Kon, Structures on Manifolds, World Scientific, 1984. 
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UNTT ®NE: Dyamical systema, iterates ofa linelion, irajeciIES and Ds, T:r 

1 

cquations, phase portraiis, the logistic fiunction 

IINTWO: Review of mctric spaces tonology of iR and analysis of real functions, 2u 

(or equlitbriuni) points, periodic points, asynptotic points, stable sets, graphical analy31s. 

UNIT THREE: Sarkovskii's ordering, Sarkovskii's theorem, sufficient conditionS for a 

function on a closed interval to have a unique fixed point, dynamical information irom a 

differentiable function, hyperbolic and nonhyperbolic periodic points, attracting periode 

ponts. 

UNIT FOUR: o-algebras and subalgebras, measure algebras, atoms of a measure algebra 

and the Caratheodory's theorem, symbol space, shift maps, topologically transitive fiumctions, 

sensitive dependence, chaotic functions, topological conjugates. 

UNIT FIVE: Measure preserving transformations, definittens and examples, construction of 

new neasure preserving transfoxnation from given ones, homamorphisms, isomorphisns, 

recurrence property of a measure prèserving transformation, Poincare's recurrence theorem, 

introduction to ergedicity. 

References: 

17 

(1) R. A. Holmgren, Å First Course in Discrete Dynamical Systems, Springer-Verlag, 1994. 

i. . itiao at . M, Piinirick, Rea! Analysis (Fourth Edition), Prentice Hall, 2010. 

(3 P. Wallers, An luiroduction to Ergodic Theory, Spruger, 1982. 

Further Reading: 

(1) R. L. Devaney, An Introduction to Chaotic Dynamical Systems, Second Edition, 

Addison- Wesley, 1989. 

(2) K. R. Parthsarthy, Introduction to Probability and Measure, Hindustan Book Agenc, 

2005. 
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