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DEPARTMENT OFMATHEMATICS

Syllabus for Ph, [, Entrance Test

. Feal Analysis:
Definition, Examples ané properies of Metric Spaces. Numerical Sequerces and

Serfes, Limit and Contineity of functions, $equences and Zerics of tunctions, Limit uml
Continwity of fanctions of several varinbles aed Derivafives of higher order. [}efinition,

Existence and Properties of Ricmann-Stieltjes inegral,

1 Abstract Alpshr:
Definition, Examples and Properics of Ciroop {fnile and infinit}, Coroup of

Perrutations, Suberoup and Crclic moup, Mormal subgroup, Cenre uf & group, Conjugare
subgrowp, Quoticnt growps, [omateorphism ansd lsmorphism and Commutator subgroop ol a
group, Composition scries of a groujy, Solvable group, MNilpolent groups, Direct products,
Cauchy™s theuram and 8low’s thenrem. Definition, Fatnples and Propemies Bing, Ficld and
Integral Domain, |deals, Ring homomorphisa, Field of Quotients and Polyiremial Tings.

1 Lineor Algebra:
[3efinition Examplesand Properies of Veslor space, subspaocs. [inear conm i racion of

veetors, linger depencence and independence of vectors, basis and dimersion of & verior
space. Linear transformations, Ditect suim of spoces. 1hual spaces and clual hagis, Alzebra of
matrices, Llementary transformati ong, Echelon o and sononical loem of matrices, rank and
nullicy of matrices, row aind column vectors, linear fepenidence and independence of row and
column vectors, row rank and column rank of mattecs. System of linear and non-liner
cquations, Marrix polynoriials, Eizenvalucs and Bigenveciurs of a matrix, Charsclerisic
polynontial and characteristic squation of a matrix, Cayley Hamilton theorem. Lines produst
af twi vectors, nrihogonnl veclors, unitany amd nrthogenal matrices, Chuadratic farme, matrix
repreacntation of [inear fransformations. Change of bazis, Badection of areal quadratic form,

canohical or neermal form of 8 real qradratie form.

4. Complex Annbysis:
Cefinition and examples of Analviical functions, Canchy-Reimann  equorions.

Definitiog and exemples of Confonmal mapping, Bilincar transforrmaticns, Ltheis properics and
classification. Complex Integrrtion, Singularities and Polee, Caleulus of Residue, and Mower

SEricE.

5. Topolagy:
Definition, Examples and Properfies of fopologival spaces, Induced topology,

Compaciness aod Connestedness of B topolegicel space. Separation axioms and Axicns of
r*puntability. Finite Intersection Paopertics and Privect spaces.
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& Functionnl Annlysis

Definition, Exnmples ond Properties of Mormed linear spaces and Hanpch spaces.
e product spaces. Hilbert spages, Onhonenmal Ses. Bessel's inegualily, Compleic
wethsanoemal sets and Parsewnl's idenity. Projection thearam. Riar#-representafion theorem
Adjoint ofanoperatorona Hilbert space, Reflexivity of Filbert spaces, Self-adjoint operatars.
Lirear iransformation & Linear funclionals.

7 Iarial Differentiol Equatines:
Lagrange and Charpit methods for salving first order partial ditferemtial equations,

Cauchy problems for firs) order PDVEs, Classification of second order PDESs. General solution of

higher order PDEs with constant coefficients, Method of separation of variables for Laplace.
Heat and W ave equistions,

i Dhifferential Geometry:
Space curve: urvature and torsion, Sermel-Frenet tormole, Helix, Osculating panc and
Berrand  curves, Parametric cwves: Fundamental magnitude, Mormal section. Lines of

curvature, Rodrigye’s formula. Dupins theorem, theorem of Euler. Conjugote directions and
Asvonptatic lines. Developable associated with space curves, Geadesics

9. Fluid Thynamics:

Binematics: Eyuation of continuity in differsn coondinate system, Beundary surfaces.
Stream lioca, Path lines and streak Jines. Velocity potontial, [erotstional  amd  msttional
motiens. Yortex lines. Equations ul Motion: Lagranpe’s and Ewler's cquations of mutic,
Bernonlli’s theorem. Complex velocity satential. Sources, sinks doublzes and their linaees in
twees dirnensinns, Cortormal mapping. Miloe-Thomaon ircle theonsm.

M. Clss il Pelechanics:

{reneralized coordinates, lagrange's equetions, Hamiltorn's  canonical equations,
Hamilon®s principle and principle of least action, Two dircetionzl metion of rigid bodics,
Ewler's dymamical equations for metion of & ngid body gbomt an axis, Thevry of small
oacillations.
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