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Analysis: Elementary set theory, finite, countable and uncountable sets, Real numbcr svstcnl as a
cornplete ordered field, Archimedean property, suprernunl, infinrunt. Sequeuces aId scrics,
convergellce, limsup, lirlinf. Bolzano Weierstrass thcorenl, Heine Borcl theorenr. Contitruilr,,
ttnilorm continuity, differentiability, rnean value theorern. Sequences and series offunctions, unifornr
convergence. Rierrann sums and Riemann integral, Improper Integrals. Monotonic functions. typcs
ofdiscontinLrity', lunctions ol'bounded variation, LebesgLrc rncasLrre, LcbcsgLre integral. FLrnctions of
several variables, directional derivative, partial dcrivativc, dcrivativc as a lincar transfbrmation.
inverse and irnplicit function theorerns. Metric spaces, cot'npactness, connectedncss. Normed lincar
Spaces. Spaces ol- continuous lunctions as examples.

Linear Algebra: vector spaces, subspaces. lincar depeldcncc, basis, dinrcnsiorr, algebra o1'Iirrcar
translbrmations. A lgebra ofrnatrices, rank aud dcterm inant of rnatlices, lincar equations. Eigcnvalucs
and eigenvectors, Cayley-l Iam ilton tlteorenr. Matrix lcprcsentation o1'lincar- tr-ansfbrmatiols. Change
of basis, canonical fornrs. diagonal fonns, triangular lbrms, Jordan fbrrns. lnner ploduct spaccs,
or-thonornlal basis. QLradratic lbnns, reduction and classification ol'qLrarlratic lbrnrs.

Complex Analysis: Algebla of complex nunrbers, the contplex planc, polvnorrials, porvcr scrics.
lrarrscendelltal litnctions such as exponential, trigonometlic and hypclbolic lirnctions. A.nalltic
lirnctions. Cauchl,- Ii. iemann cquations. Contour intcgral. CaLrchl,'s th&)rent, Caucltv's intcilrul
lbrmLrla, I-iouville's theorcnr, Maxinrurn rrodulLrs principle, Schwarz lemnra, open r:rtppirrg
theoretr. 'l'a1'lor selies, l-aurcnt serics, calculus of rcsidLrcs. Conlbrnral nrappirr.rts. iVlobirrs
translcrrmations.

Algebra: Pernrutations. conrbinations, pigcon-holc principle, inclusion-exclusion principlc.
dcrangcnlents. [rttndanrcntal theorenr of alithnretic, divisihilit.v in Z- congnrcnccs. Chine,sc'
Renlaindcr Tltcoletn, Eulcr's O- furction, prinritive loots. Cloups, srrbgroups. nolnral subgloups,
qui)ticnt groups. hotnontorplt istls, cyclic groups, pcnllutation groups. Callcy's Ihcolcrn. cluss
cqLtatiotls. Sllorv thcorems. Rings. idcals. prinre and nraximal idcals. qLrotient rinus. LrniclLrc
factot'ization domain. principal ideal dornain, Euclidcan domain. Polynornial rings and irreducibilit;,
criteria.l.'ields, fi rrite llclds, tlcld extensions, Galois'lheory.

l)il'l'erential Iiqrrations: ['-xistcncc and trniqucncss of solutions ol initial valLte problents 1br. lirst
otclcr orditlarv tlill'clcntral cquations, singular solLrtions of first olclcr OI)lis. sl,stcnr o1'llrsl orclcr.
ODlis. (icncraI tlrcotl of hotnogcnous arrd non-horlogcrrcous IinearOl)I-.s. r,ariation o['parar']'rclcrs.
Sturnr-l-.i.ruville bountlalr valLrc problcnr, Grccn's lirnction, Lagrangc antl Chalpit nrethods lbr
solvirtg, lilst oldcr PD[')s, CaLrchy ploblem lor tirst order t'Dlls. Classillcation ofscconcl order I)DIis.
Gencral soltttion olhi-gher ordcr PDIIs with constant coctllcicnts. Method ofseparation o1'variablcs
lbr Laplacc. l'lcrt and War c cquations.

Nunret'ical Analysis: Nunterical solutions of algeblaic cquations, Mctho(i ol- itcration and l,\crlton-
Raphson nlethod. Rate of convclgertce, SolLrtion ofl systenrs ol- linear algebr-aic ecluations using (iarrss
clirnination and Gauss-Seiclcl mcrhods, Finitc dilltrcnccs, Lagrangc. Ilelrlite and spline
intcrpolation, Numerical, I)il'l'cre ntiation and intcgration. NunrcricllsolLrlions o1'C)DIls us ing Picrr.cl.
Iruler', modillcd I:uler and I{unge-Kutta rrethods.

Calculus of V:rrintions: Variation of a lirrrctional. Iiule r.-Lagr.angc cquirtion, Ncccssarl,arrl
in orclinar'1 untlsulficient conditions fbr cxtrerna, Var.iational tnethods for bou valuc problems

partial d illerential cc;uations.
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