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ll Matrices:

Recapitulation of matrix algebra (Basic concepts), rank of a matrix, elementary operations,

equivalent matrices, Elementary matrices, invariance of rank under elementary operations,

Echelon and Normal form of a matrix, inverse of a non- singular matrix by elementary

operations. System of m-linear equations in n unknowns, matrices associated with linear

equation, criterion for existence of non-trivial solution of homogeneous and non-homogeneous

system, criterion for uniqueness of solutions. Eigen values and Eigen vectors of square matrix-

Cayley-Hamilton theorein - Applications.

2l Sequences and Infinite Series:

l;iuund*d end :l..irrir*nnrl*d xcqu*nc*s, {-.*nt'*rl:{{ll" tliv*rg,.rnt ;rntJ r.rsu!lJ;it#r:' $e qusilcuh"

i!'l*not*nir $*qucncts.'tr^hc*r{nts si} ${rliJ{n{.:{s i[:',*rr,',r,,riv*rtq]irt $*Lltisfin{: hus Linii:1Lrv linritl

, lf {.u,:,,.f"*otl!"sr${$ ro i thsn {1,r,]} c*nr*ri{c$ {rr 1!i.Ii,r,*r'; cr)!i\rcftrtlt \rrq{ienc* i:; lxrt.rnd*:d.

$unr, Dillbrenc*, Prndulct *nd Qu*fient nf {:lvlr *{Jr1v*r#itrt1t ri*rJu$ncc$ is c,,rnv*rg*nt. { I <- lln)t

$eqil*ncs cfinvsrges th* linrit er.

Infinite Series:

S*ri$s tf"n*n-n*gativs l*rmso gie*rnutri*;lnd p- r*riq$, C*mpiirisrn t**{, nu-Al*nrherr's Ratio

lcst, l{.naLre'$ test unrl {'lauch}'.5 ri}i}i t{:$t" ,.\lt(.il'ti.rrirrg,rcrl*s, l.cibnitz"'s {*s{ (!vititi.irrt pr,}(ilJ.

S*mmati*lr flf'ssrios :*xpofiqn{i*i. lr:g; rillrrr':ic :iul hinllnr;rl r*rl*s;rn,J r*l;lt*rislanrplet,

3l Groups: '

llefinition ol^ firorrps arir{ $ub-grc'up;'ulrt prfiper(ics" }dec*^sxnry anr"! suliicisnt conditit:n fnra
sub-grr"rup. Order of lrn elcmcrlt, f'llsfiif le;rriuit ,rl'tr1lr-rl,1i jlri iii Clt,uli; sub-gruups. (iiJ CLr-

s*ts, iiii) n*nnal *rih-gr*up*- Strir:rt*rri 'I'h**r,:rris 
{livcry i;.1.'clie gr$up is atrslinn, Lngrunge's

theorsnl, Huler's theclrcm, Fem;lf's th**ri:m, Ncr*ss;lrv *nij rluffici$nt dCIndition lor ncrmiil

sr.-rb-group).

Iiumrrnrtlrphisrn, Isnrp*rphisrn, K*rn*l rrJ:hl:lr:{-rrn;r'-irlrirlrn *..ith exarnpN*s

4l Complex Analysis: ,Functions of Complex variable and Complex Integration:

Lirni$, C*ntinuit,v-. Differerrrinbilit3'. Annlytic lhne tir:ns, Cauch-v-lti0!uft.nn [:qr.ratinns

{N*cexsary c0ndition only), Fallr form o*'fl-R ei;*6ri*niio iXarnnonic functinns" l{armanic
cCniug*te.(*ns{rttctj*not.itttilivtitIiinciiq:nhl),1ilrrc.ll'ttlittlitttt'rrir;tlrrriillllr*}lugt1



Il*sic tl*finiti*n*, fnxr:h3"s illlssr"fil [heorem rvirh e,c;]nrple.r. ilnueh1"-s inregral tfrni"111x,

f;'v*l*ntion *l'c*nt*ur Int*grah h','C*uchy''s lnttgr;rl {t.lriuu}:i, I)erivative"r gi;r,;rh.{ic iirnctir:rr
{lifat*rncnts t:nly), ililn*1r3,'s i*,*c1t.t;ilir_',, l,ilruvills's rhrri.lrr:rrr

fdr*sidrrealnpnle'{t.c*itju*;ttiip*|er.:l.t:r.iJ*rrl;',l,(;trl;ii1"llt*rtrlu*I'|icl..ir*u

{:ont$ilr trnt*gr*ls by msing il*ut:h1,'s It*sitltrc 'l'hr:*rerus.

5] Laplace Transformation:

fiefiniti*n *f [-T" [,inearity Prop*rry,'" l,;rplle,*. "lr;:r'rsfi:rrrr rll' ';Lxr]r. strntJard {!n':li*ns -

Prtperties *f'I-apl*ce transfcrnnu, Firsr rhiliirrg l)rilr]*iil. $,;r*flir shiiti*g pr*purtv. rnl.ersr
["npliice'l'rilnsfi:rmnfi*n, t*mputiltir]r] *l' invcr;e l'ripl;lc* '{'rsnsf'*rnrntir:n 

b-y F*rtr;.ul {racti*ns.

6l Basic concepts of Graph Theory:

Intr*tiuiltion. gra;:|ts, tlnite fintJ rruil gr;"rph.t. lii*il.$. rnLrlti xr';rpirs, i)s{-uriil grilpii, rsip-rple grapl,
ii*gr*e 0f a vefl*x. is$filt*tJ ancl penclerlt vcniccso ;rlrrncct*r!n*ss and cnmplete grapls. r*gular
;tnd i:crnpl*tttfrltnrru griiphs, mininrnrt firlrJ fil;i:sint{1,}l d(*rl:u_ Ir/*gir,p ,,,;,7, TIr,: ngrl[:cr rti"

vcrticr;s *f i-ltld iirgri:e is even, lxt:rri,:rphism, linc nrrd trrt;rl ur;rplrs tJutlniti;rss iintl c.tamples

$ub-grnphs, sptnning nnd irlduc*i srii:^graph:i. rv;ilk" rrinl,

pr*h lenrs. hipnrt itc graph. char;lct*riratir..rn *i' hi p;lnit* gr"r phs

7l Vector Analysis:

prth" cycle, tlr* sll:rtss{ I};ttlr

in tcrnrs *f its ui,*N*s.

Vector algebra, Scalar and vector triple product, Product of four vectors, Reciprocal vector.

8l Continuity and Differentiability:
Recapitulation of limits, continuity and bounds of functions infinite limit, limit of infinity,

types of discontinuity.,Alge-hra of continuous functions (Statement only). Properties of
continuous functions (Statement.only). Differentiability of functions including hyperbolic

functions(with definition), Rolle's theorem, Lagrange's theorem and Cauchy's Mean value

theorems. Taylor?s theorem, Taylor's & Maclaurin's series. Indeterminate forms and L'Hospital

Rule with proof and examples (6 forms).

9] Successive Differentiation: Recapitulation of differentiation, Successive Differentiation, standard

formula for nth derivative of the functions (ax+b)n, log(ax+b), eu*. Sin (ax+b), Cos(ax+b), eu* .Sin (bx+e),

eu* Cos (bx+e;, Leibnitz's theorem and applications.



lQl Ordinary Differential F,quation:

tlifibrsrrti*l *quntir:rts r:f" flrst utder ;rrlrl high'*r degr*e:

CI*r lr:rult' s equ*t i*ns-{ i*nr*rn l n n<1 si n gr x ln rr ** il t.t {.it:ns.

tLigh*r nrclsr clittsr*vntittl eqnntinns: Linsfir niff*renti$l

flnriing Cnrnpl*m*nt*.gy functitn *nd F*rtienlar integrcl

[i.r"{t.li}{i{1r"}'i i'filvilbl{: tt:r p,

ileru*ti*n rvitlr *sln$tilnt

{Whsn RI-l$ ll"metinn is $

*'o, -y", .qitt dE-T, (.-dr*! {&r, *41", rvll*r* &" i:i n l'Llnr:li*ll ''rf 1X.

111 Partial Differential Equation:

It*ryn*ri*n *"lf pnrtial dlfttr4nri*l sEfi&tifin$, Lngrnnge-* si:l*dtti*n flp*#ry

in*ar partiml c$.ilT*rentinl equr*rirn* nnd finding tlruir c*mpl*te ltrtrgral hy

brmsflp,q)*0"d(p,#,2)*0.fx,p)=S(y.q),ClairsLtt's ti:nn, {'hnrpii's nieth$d

121 Integral Calculus:

Integrals of algebraic, trigonometric, rational and inational function .Definite

of Integral Calculus.
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