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S€MESTER.IV

i PaPer No.

gSM 4.1
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,Jpcr ih! :eaahin.r stafi a!.iiio:a a|.j
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O.oi, ..y O,r".".-; I.o_rloi-
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BSbl-{.4; ALGEBRA-| I

Mathematical Logic:

Revision of symbolic ogic oa simple and compo!nrl proposltions, tautology,
conlradiation, valid arguments, the strlclure of mathematical systems. Direct
and indirect proofs. Disproof by a coLtnter example. euantifiers, uriversat
quantlfiers, exisientidl quantifiers ancl negaiion containinq quantifiers. 10 Hr!

Ele.rrents of 5€t'fheoryl

Equivalence reiatons, paditror oi e set. i,,inciicr-rs, set th€o.etlc o.operties of
I'unclions, Extslence oi tnversa of a f!;rctioa a,,:d f.roperlles oi inverce functions.
ConposiLion oi:unailcn5 Asso.latvitl'oi N,/e.se oi coiitrosiil!i. Colntable and
Lrncolntable sels 10 Hrs

Matricesr - '

RecnpillriaUcn c; nteli..: aloe,..?, ana( of naiaix, eleme.riar/ operatioits;
equivaleilt matiices, in,,ratiatTce ci rai-rl< !tnder elemenlary opeiaiion, inverse of a
_.on ,.ELl;. 1cr-l. ov (fler'-a. o\':.:--^

Syslern oi fir-iirret:- equations n n unknor/ns, matfices assoai:ied yiiif lineaa
equallon, c.:tefion for existen,:e oi non-lrivlal soluiion oi l$.ndc:neous .rjd non
horlogeneous syslc.n, cri,i:r'ion iof uniot:ncs5 ot 50 L.tt,olls 25 Hrs

References;

1. F.l. N.r.ci;re- ei al: if t:ro.jLjciioir ic M:ihemaiical Loglc, (Banqaiore Un versiiY
pLrbi .ai: oir).

2. F.rlyres: l,i.tr c{,', (SchnLtin Publishlrc Co.)

L Y.F. Linc a ,il 5.Y, Lio: S€r Thecr]/, I.tuitve Approach (Houghton Miffin Co.)

4. S.Lir.schutz: Ser Theon, & Reiated lopias (Sahaum pubishing Co.)

:. iilrCiniair el:ll College l'letnen,atics, Vol. t, (Sapna, Bengalore).
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BStll-1.2: CAr.cULuS-t

Limits & Continuity:

RerapitLJlatrons, atgebrd
r un(Lrons, drFierentiibrl tl,,

of continuous ftinctions.
Rules of diferentiation.

Properties of conUnuous
10 Hrs

Successive Differentiation: . .

r ocr valr/Fo Ue -unct.or - (a(,bt.,rog {ay.ot, n,.. sn {ar.o), cos (daIL\)." rr (b! Ic,,, p" .us(b/ r /, Le bni, theorenr ondapD,.at.ors. ---, . . 
," _-a

Polar Coordinates;

Angle bet\,l,een lhe Gdils vector and thl
1o<,tar rormJ. ;;;r;;.,i:;;; ";re tansent. Ansle of intersection oF curves

o".iuutiu" oiun u-liin'i;il";;#;:J:,:. iT.J?::;- 
o"ou uo,u,'on. 

,o n,.

lheory of plane Curvesl

Prinis of infleclion, concaviN and cor
nr.5. -o..ru d r"l,ol,.-o;,,.u"",,"".1\e';ty- 

ol "rves ru'latLrF or ur') '
r... .e, .rr o. . 

^_ 
r,". .:;";. 11i1''sd pd aneo L Dna- rld o ra

.ro...e- porrs,,-.p ;"0. j.a',r"",1"""rd rnvolul'( E.rrelopes. arr' not. ..
-.aioncro^ar'b,ri.'-"r"r!'eoonis Trdcr!o-qdrdaro -1ru'"

I 25 Hrs

l. Shanthi Narayan: Djfferential Calculus (S.Chand & Co.).

2. 
'yurray 

R. Spiegel: Advanced Calcultjs (schau series).

I L.6ers: Catculus. Vot. 1& IIoBN{)_

q Rlrdrai.h et at, Coltege |4athemariics, Vot i, (Sapna, Bangalore)

! F.Ayres Jr: Calculus, S.haunt Series.

7)



ts$M-?.{r ALGEBR-A"Il

Theory of EqLrations:

Relation belw€er the roots and coefficienls of qeneral
one variable. Transformations of equatiofs, Descartes'
of cubic equations (Cardon method and trigonomekic
equations. 15 hrs

Sequenc€s:

Sequences, sub-sequences, bounded and unbounded sequences. Convergence
and diveioence cF seqr-.lences and subsequences, monotonic sequences, algebra
oi convergent sequences, llinil superioi and lirnit inFerior ol seqirences, limit
points as limil of aonvcrgent, subsequences. Cauchy Sequences, Cauchy's
criterion for ccnvergence. 15 hrs

Infinite Seriest

Paiial slrr,is oi a seiies, convaiglnce and divergcnce oF series, series 01'non'
n€gauve ier..s, gaometric and harmoflic serles, comparison test and inlegral tesl
lcr serles ci non negetive terms, absollte ano conditional conv€rgence. Raaio
lesi and rooi test for absoluie aonvergence, alternating series, unil-orm
convergence. 15 hrs

polynornial equa[iofl in
rule of sigfs. Solltior
.nethod). Biqlradratic

lmpioper lnlegrals,

Refereirces:

1 Usperskey: Theory oi' Equaiions.

2. C.a.l'i3cdr.rlieet -fheon,of Eqlaiions (John Wiley).

L Ra),& Shainei Higher Algebra (S.Chand & Co.)

4. ;irrnside .nd Poi'ton: Theo./ oi Eolaiions (S.Chand & Co.)

j S.C.ilalik: ;'lslhemaitcal Analysis (Wiey Easlern).

5. leil A.Rnirv:le; I]riinile Series, llcl'/]illan Co.

7. O: Slan;rtisr Aa lalroduction io Sequences, Seres anaj

hclL.rn-Dey;,rc.
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ESM-2.2: CAI"CULUg_u

iion
_atic

15 hrs

:ice
:Dia
'imit
_ry's

15 hrs

-ron-

aesl
:iatial

i5 hrs

.a. Inleqrals,

lntegral Calculus:

Rp aor'ulatror o definr'on ol ..tegrdfion 
JJ ieqrak o, dlg,ntdC, t qo.o.nerricrational and irralional functions. 6ofir. , , ,u rn c."."pj": 

-5,;:;:;d -" : J ;j; ::.1'] ,"o""ffi", 
,..0 u ." ,,,..,, oi

Applicatioris of Lntegral Calcl]lus:

aomputaLion ol sreas, surlace areas and voiumes of sollds of revolulionLen-cths of ai._s aor stan.jard c!ryes in Cadesian una potuifor.ni

cLni tions .t Iwo dnd Thrce VdridbJes.

'_^,.u1, |\ 9]r: 2' ce.i...t vcs :.ror \,:t+o,er f9. r 916qpn.6_,,ur_L,on\ ).
_ 

1ri6\r. 14d,',.,d, ^o,nr ,...d J Li ,..rs ,_ 
" o .u, ",r"i l","" r ,l"rr"^:oul d., nr,at o..l?-.....,d,.!, u,,-.,:. ,.,0. 6..,"n 

"" 
,o.l;.;, .'ircEe ,dcll: ano irLlip'rrcer.i tur,. i or ,retnaions i. j.toJiar! properties and iunaiiona

. Sh",i. \nra, r.;. 1...r.: ,:,S-.rata&CoJ.

I l',tlrfay R. Spiegel: Advanc--C Ca cirtLs (schaum Series).

:i. i. Sers: Cel.ullr., vol I & ti (iSi,l)

.1. Shan. t\iar.ynn: 0 i,€ieitrai Caic.']lus (S.ChaNd & Co.).

5. ifuciaiah ei a;t College Maihenteiics, (Sapna, Bangalore)

30 hrs

i5 hrs
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\".
aSM-3.'l: VECTORS A8{D SOLID GEOMETRY

R.ecapiiLjiaiion ol vector algebra. Vecior iripie prod!ct. Prociu.t of four vectors.

Reciprocal vectors-

Solid Geometry:

Cafteslan coordrnales rn Lhrce'd mensional space. ReLalion bei'reen Cartesian

coordinates and posiLicn veclo15. DisLance and divislon formulde (in veator and

car.sran _or n). D eLton o\'F! -dIe'as o ou"t<o a-ir jc.to
Dr,.,i,.. ",f . .a .,: _-., I ... r1: .i) 9 o):' , r"a.gi,': r' '\. .o

and Cartesian iorm), anglc Dcl\"ree BJvo lines (dol product ana a;rlesian forrns)

Area of a triangle and voumc of a letr.hedron v/th qven vertices (vefior alld

Carlesian forn'rs).

EqL-';o' ot oDl.rerr '' .r ' ")'i 0,,i rd Tl

lt(,rr i:" ,l C'uo ..r.;., q.,r" nl 'a' h,,ug rl '

p rr. a gl J.-1['.n rl.raL. lo'l:o ot .)1. 'n L'' o-', "
(i,) i fi tlartl; ard therr equ valenl Catesian iorns. AngLe beavr€en line and

plane (vect{rr and Cartesian forms). Condton for a ljne Lo lle ln a plane ('./ectcr

and Cartesian forms). plancs coaxial '*rllh 
given planls EqlaLioi ol ine llne ol

intersecticn of Lwo planes. Peiperdlaulaf dislancc oi a pcin: f"om a ilne and

plane. Pian€rs bisecting rhe atlgla belr'reei bto livEn piane5 c':i'pan6rii'oi tvr'o

lines. Sho(est distance belu/een two ines {all Lhese resliis are 16 be obiained in

both vector and Carteslan forms).

L. S L.Loneyi CoordrfaLe G.o'nciry, Pa* l (l"laci'4iLan)

2. Shanti llarayan: Elemen|s oi AnaL'y'iical Solld 6e."metry (S Chand & C0 )

L Khanna pl.L.: Ardlyiical Solid Georneiry'

r1. Bjli R.J.L: Coordll.aic Georneil.,, of 3 DLnre.siors, 14c[4i]ian Indla.

5. Srliegel lv.R.r vecior Ana ./5is (Schaum 5cri.5)

b. Shait N?fayan: V.ctor Aiqebra :l.d Linea. Alglbra (SChard & a0 )

10 hrs

3s hr,.

..:

,,5
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10 hrs

15 hls

a.14

:ior

ind
:v;o
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i,,i 'B$I."3.2: RSAL ANALYSIS

Differentiatlility:

Rolle's theorem, Lagrange's and Cauchy's mean value theorem_ Taylor's
lheorem with Lagrange's form of the remaifider. Taylor's and t''laclaurin's series_
Problems on transcendentdl func'tions. lndetenninale forms, L'Hospital rules. L5 Hrs

Reimann Inteqration:

Recapituialion ol real 
'lumber 

system, post!late5 and thelr consequences,
incqualities and absolute values, iower and upper bounds.

Ihe upper and lo\'ver sums, necessary and suiilcient conditions loi in'regiabiliiy.
Algebra of inlegrabe functions. Intergrability_ of conhnuous and ftonolonic
functions. Fundamental Lheorern of calculus, change of v!rlables. IntegraUoa by
pats. The firsi arld Second mean value theorems oF lnteEral calculus. t5 ili5

Line !nd MultiF{e Integrals:

Deiilritrons oi a line integral, basi. propeiiies. Examples on evallaLron of line
iniegra,s. Fxamples on differeniiaron under integral sigr aod iniegralion !nder
airflerential sigr.

D€finiiions oi dolble inlegralt its conveBion to iterated inaegrals. EvalLiation ol
aouble rnteqrals (l) Lrnder given llmjts (il) in regions bolnded Fy given cuNe -
ahange oi vaiiableg. Surface areas as do'.rble integrals. 

i
Dalnilioir ol a lriple integral and evalLlation. Change of variables. Volume as a

riple inlegral5. li l-lft

L. 5h.nti Narayan: Differential CalculLrs (S.Chand & Co.)

2 14urray R. Spiegel: Advanced Calc!lu5 (Schailan's Series).

i- Sokollnlkoff LS.: Advanced CaicLrius (14ccra\..,r Hill).

4. S.C.l'lalik: l'lathemaiical Analysis (\iJiley-Easter.)

5 Sharina.rnd Vasislha: Reai Anaysis (Krishna Prakashan l.4andir. !"1eer!t)

t5



s$M-4"1: ALGEBRA-I!l

Abstract Algebra:

GroLrps, sub-qroups, cyclic groups, Lagranqe's lheorem and its consecueoces'

FarmaL's and ELrler's theorems. Homomorphism and isomorphism. Normal sub

groups, cluoilent grcups. The fundamental theorem of homomorphisnr'

Fermutation groLrps. Rjngs, slb-rings, integral doflains and ileLds and Lhei( 
.

sinrple prope.ties. )s hrs

Linear Alqebra:

Vector space examples Inclucjing R" and a" Propettles oi vecior sprcrl Sijii_

spaces. Criieria for a slbsei to be a subspace. Linear ccmbinalion concepts of

linearlv independeni and dependent subsets Basis and dinrension oF a vectot

spdLe anc s[aacln-d -Fsu tq ro dr6o ro a Dac s tta-p as lJstraring urr^nl r_d
'esL,ts (wrrh cmp"asrs on cJ). Linear I dnsiorrnal or5: Droo' l4 or ' 'edr
transFormailons, matrix ol a linear transformaLlon, change of basis, rarge and

Kernel oF a linear transfor lation, rank nullit'y' theorenl 20 hrs

References:

l

2.

3.

4.

5.

Hersleln l.N.: Topics n Aigebra (Vikas)

i:rllelgh l.B.i A fiist .ourse in Abstract ,qlgebra (Addrsdn V'/csley)

Lipsf r'. <.: l._.rr Ag"D.a (S, iuT Sa-i,.).

Shejrherd G.C.r Vector space of Finite Dimenslon (Oliver aild Soyed)

N.iacobsoil: Basic Algebra, Vol. I & ll, Hindusian Pub Co.

7l



BSM-4.e: DIFFERENTIAL EOUATIOHS.I

formition, equaliolls of frrst orcier and firsl degree. HonJoqeneous, exacf. linear. d ee-r'ou . : equ. :01. srnp.o cqJarior s ;f ",,t 
"r"":_:il i. ;t;.;::;:;"

:::::,:i' .:""?" to' p. \ v. rra,.!urs 
"q,"io"i- sl !"'ui-:i:;; :::::-- otdo. dlrj con\td,r .."ft(;ent:, oa(..ui;r t,1.e9,d.w,,en nrs isol l\e'o r.r c".. ,n t, t,..o\ d^. ., /. ,V wne:c ,/ rs, 

"'l'.,,on 
oi ,,- i"rinLLle orffL-e1t". eouo'io..s oi o dc|wo. Sr.tLt-ateou a fi.i"nt,u 

"q..uno"l(114 /d:do.:., v.t, .- .',ln- r,.r., i.1Ls S.l .01 ot ocind,v,",""i 
",n,,'i.a .i't{! -..' o' ^.1, dr, ,1! { /lt,crr or...g n ett ..s,

L Vy'hen a parl of conrleiilenten/ funaiior is qive.

z. L r;itg/ll!j lnE rndl]!: rntIl v.riai,t.
3. Cl'tanqjng the depen.tent variabte.

4. When a firsi infeg:al rs given (cxact equalion).
5. VarIation oi paranteters

Ref€rences:

1. Danie 14,Jrray: IntroCuctory Co{)ise ir Diffeieitial Equations (Orienl L,ongman).
2 Chodior F: Ordinary Di"ai:reiLia & DiFferer.ce Equaticns (Van Norstrand).
3 Ayrrs i: Djiieientiai Eqlriions /Schaum! S.ries).
4. Srm:r!"ns 6.F.: triierentiai fquar:ions (i.pt.ir t )
5. Pis-Oqio l-l.T.it.: Differelliial Equaiions (Orien: Longmans)

' '.: ! .- a\,1. ..c ::...ij( : ),..ina Lc.-e. ldn J..rc.. di i...luJr on. JJ.dBv; ilrlrn wr:el ii 50..,j

7. Rlrdraiah etal: Co;;.g. Maihen at cs, Vol. I& lI, (Sap|a, BanEalore).

,tb

.|i,-

:icr

-iaar

rnd

25 hrs

20 hrs
45 hrs
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BsM-5,1: VECTOR ANAI lfsts AND LAPLACE TRANSFORMS L

Vector Analysis:

Scalar field, gradient of a scaiar fjeld, geometrical meaoing, drecUonal
derivatives. Vector field, dive€ence and curl of a vector field. S;lenoidat and
irrolational fields. Laplacian of a scalar Reld_ Vector identilies. Expressions For
vli, div f and cLrrl i in ofthogonal, curvilinear coordjnates and speciallzalion to
Cartesian, cylindrical and spherical coordinates. Greens, Gauss and Stokes
theorems (Statenrentl only) simple examptes. 15 tlrg

Fourier Serie>:

Periodic ionctions. Fourier seles of funcllons with period 2r and pe.icd 21. Half
range cosinc and slne series. 10 hrs

Laplace Transfoffn:

D.ir'lro.l and bac,C O OOe ires. Latlace trei.ro.- ^t rorre .O.tr?on I.,.t.i,or
Lapldce Lrd1.:fo ns ol 'he dc tvdLv-! anC .nc ir.egrar 0f a ,r,nc.,J-. .apl.,.p
transForD of the lleaviside ard Dirac ielie funch;n - Convoiution theorenr.
Inverse Laplace trensforms: Application to ordinary llnear diFferentjal eclration of
first and second order with constant coefflcienis 20 hrs

R€ferences:

l lvl!rray R, Spiegel L: Vector Anaj,/si5 (schaum Series).

Spain Bi Veclor Analysis (ELBS)

llLrrray R, Spiege L: Laplace Tian3forms (Scha!m Seiies).

Spain I and Smith M.G.r Functions of t jathematical phystcJ (Van-Norstrand).

Churchill RV and Bro\,!n JW: FoLrrier Se|es & Boundar, VaLLle problems
(iiiccraw Hill).

2.

3.

4.

5.

79



.-.'

1.5 hi5

l0 hrs

-:iir;nc).

EsM.5.2: DIFFERET.{TIAL EauATIoNs.Ti ,

Serieg Solutioo:

lEoerd-e dFfeFn;dr equd,04. tnon,).j,e po,rno-rats p. (,1) as a qotJt.on,ooo'rque+ 
'o .nLld, qene-df.g potvro.t,a.< LhFore,t orTnooo.a nr^nnm :n.roasx ,ecu re.ce rFJdrions. Bcscer d.fe,ential eoudi,on. A*i"f ,_i,,":',"i,,i",

a sor .uor . cer era. or ror.nu,a _ ,, ,c4-u, fo..r,-iu ,o,-t 
1,,]i onG;;; ,rr;#;-Bas.c eL.rren(c -olat,ors problcm. ih..c on

Total Difterentidt Equatton:

Necessary condition for ihe equation pdx+edyr,Rdz=0 to Integ.al _ jl.oblems
lhere on. Soiution of equaljon ofthe Form 9\ =dy =+P Q R'

Partial Differential Equations:

FoitlaLion oi paftial difFerenLia equaiions. l.agranqe,s iinear ecuationriPp+Qq-R. siandard types of first orde. tine"i'p"niji J#".*t"i 
"0,,";il:':";cqLrations reducjble to standard form. Charpifs method. --__" -'"''- 

45hr.

I Bov(e d,,d Dor..ad fieme,..er) Drfe.".t.
Sonr)

EqLJations and BVp ljohn Wiiey &

2. Simnrons G.F.t DF,erentia Equaijons (Tt1H)

l. Cholton F.i Ordinary DifFerential EqLrations (Von-Norstand).

4. Ayres F.t Differential Equalions (Schaum Seies)
5. lan N.Sneddan: Elemerts oi partial DiFfercntial Equations, illcc.aw t-jIl
6. Slepheison G: An introduction io paftitst Dif",erentiat Equalions (ELBS).

80



oFrtoNAt-s
Bsnn-5.3{a}: D{5cRET€ fr'!ATHSMATICS-l

Sels a d propositions-Cardinallay. tvlalhematicai inductlon Prin{:ipie of incr.rsion

and excluSion.

CompuLabiiV and fornral l3nqLrages - Ordcred sett

Languages, Ph,-ase skuchrre gramnars. Types of gaanlnlnrs eid lang!ages.

Peiin.rtation, ccnrbirrallons ano oisareie ptubairiilty Reinliars and F!ncllons:
8inary relalions. Equi'Jalerli:e r-eialans erlrj irariitj0rg. Partiar oider relalions and

laltices. Chains and Aniichalrls. FLricLiors znc ihe Prgeo;r Hole Principle.

Graphs and Planar Graphsi Basic leimincogt, Mu!iig.aphs. Vteightecl graplrs

Paihr an{:1C rcuiir. iianriltcnisn Pai.hs enti aircu:is. Tra're li9 S.lesrnan piobLefl

Planar graphs.

Treear Trees, Roirtco -irees, Bif.?.,'Se.llch rrec-<. Sparnifg iri:9 ano cul seas

12 Hrs

1.1 llrs

References:

1. liri C.L.: gements rt'tis.rtl! i'lathenrailils (q.6.nvr Fri),

2. ii" bl.:i,-l P.:rlal liailaila. 11.. Drscfet'l illaliemalicai Si.igtures 1,'/ th Application

':. Co.-rtuter Scirnac (_nqF;.

I llarsiri!h Deo: Graph 'l_h:a.y \titt Apilicaiicr' io aroineerlt'J ancl Compuler

Scl:fce (liili).

'4 (olaj'tn L ancl Bus-v R.C.' DiscieLe l"iaihernatlczi St.Llci!.:s for Complller S'ici)''l
(pi11)

Iraf sFort i'lel,,rorks

Fnile Stale i'13ch|.cs: Eqi.il'/tleri ,na.ninti. ::inilc Sisic l'learines as Langllage

Recoqnizavs. 70 Hrs
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ll Hr!

1l llrs

2U Hrs

.lpi;cniion

'-.rrirutcr

&sM_s.3(h): rltECtiAStcs_t

Dynamics of a pafticle and System of particlesj
(u adlr,r Dln..oe v.. d-,..,o a.4,1t..or<c-va..r. ,rl ,J.d., 01. nt_l.,r ,rJ -r1,.. M.,ha.:,. t.d s),,e1 o o".,,,,,,-'',,n,.i, o r..r , r:r.n,nr .i. . . oL.a, ,non e, .un 

" ;..n.;r)' 
.

Tnngenlial an,:i norntal aomponcfls of..o n o.., ".,..,'. ,.- o;,.*:;:" " i:.r""" ",";l;:' :,..T:jOJ D I ,, .o,.1!.r I.o,/.i._ac . 
""r, 

;;,,.''. ou i d a1 ..a,,.,L .itcrJ. c ,.rTr a. otoUrrton,.-,. f" , ,.nvrce vcrsa, Kcplef! aw of plafetary mor r n '' _ ', '" .' o, ., 
,, ,,,.

Dynamics of Rigid Bodies:

;1:"";, " ,,j', l" "::,;"::; ;i':-"',.; "ttt n "",::,;"Jil
"": : '':" ;:..: : 1J," ^- 'i rorr ' " 'l "i
*'f#**::"*:,lti* ;:nlmi"j,lr.1i"";';iLiil,\'ilffi ,, n'-,

1. S.L.Gupia, V.Kunrar:nd H.V.Sl.irnr!.Ca)5r"1 14eatnn Lsr prncc.r frdtashar,

2 F Chor ion: Textb.rck of Dynami.s, CBS plrbiishers, Ne\a Deihi.
l. l.,lu.ra),F S!ieg-.: Thcorclcal l.iechailias, S.iralrln Sares.
'I : LLoir! qr Lit, r-cn.dry tra.rtis-. on tha dynamjcs cF a parttcic aocl of rjoidb {1,-" .. i ro. ..

5 6rant R.Fov,,l{:sr Arntytic.l fqecl-ran cs, No i, I feha_t .tnd Vrinston inc.

it.i



E$M-5.3(c): OFERATIONS RESFARCH-l

Probabil;ty Theory:

Notion of probability - Random cxperiment, sample space, axionr of probabiliry,
elementary properties of probabilin/, eqLra ly likely outcome problems.

Randon variables - Concept, cufiulallve distrilluLion f!nclion discrete afid
contlnuous randonr vaables, expectations, mean variancc, moment geneaating

Discrele Randoin Varlables - Bernoulli random varlable, binomial randonl
vnriablc, qeonretric randonr variable, Poisson random variable.

ConliJrLrous Raldom Variables '' Uniiornr randon_ variablc, exponential iaodor
varial-jlc, qenrma randorn r,.irabie, Normal random vilrlailla.

Condliional prob.rbility .tnd Condiiional expeclarions Bayes iheortnr,
lndependence, Conrpufing expeciation by condiLioning; some applications - a lisl
nrodel, a randon graph, Polya's urn model.

Blvariate Randonl Vaainbles loinl distribulion, io;nl and aoncliLioral

distilblrliofs- the.a'frelallor coefFicienL.

Functrons oF Rancrcm Var able.: - slirr of random variables, the lalv of large

nufibers and cenl.al lnll th.rrlnl, the app.otimntton of disfiiolllon. 45hrs

References:

' l.ssSlv:il , '..-:^|1 1ooD,L ,., n.Ce:/A(ad.' LPe'c.

2. Gupia 5.C. ald Kepoor V.K.i Fundamcntalg of nrathemaiical statisii.s lS.Cnanc &
Son5).

3. Plimdn l.: Probibiliiy (N.rosa).

4. 3lak. i.: ,An lntrod!.iicrL io ,qpplied Probabillly (lohn \,l/rley & Sone)

l,t
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tist

45 hrs

'i Cl..nl &

aSM-5.3{d}: THEoRy OF GtRAp&ls.t

lntroduction, graphs, finite and
degree oF vertex, n|tirnunl and
verlices of odd degrec is eveD.
qJaph.

Referencesl

1. Robin J. lvilsoiri Introdualic.l

2. Narsing Deo: craph-t.heory &

3. Franlt iiarrary: Graph Tlreo.y

to Gfaph Theor\,, Longman (l-cnclor), UK.

Applica!ions (pHI), India.

f.lafosa P!bllcaiions, indla.

nr-Jll orJOnS. ' or.t,e,ILoneJs d.o , o_:ro1( .1,

r. ,.,r.,-n dca,ec. :-dc,,, .,, The l rau(, orlsor'\o o',;rn, (.1- ),ure graon .n , g.z . , rri.

SLrb gr.rph, 5prnnrno and trclrrced iLrtr..l

:;,riii:,;:i;;;:"i,)1;'.i"",b 
.i d. 

,J;l': :.n i., , .., , I ;,

l"i'iJ"J'.:T" jll'" lncidc.'ie' a'Ijarcjr", rank or a Jn.rrix, {:vc,c :ia:i,cc!.

2rJ hrs

il irs

il i i

BSM"5.3{e}r M;tT:^{EMAT,CAL TdOSELL!NG-t

-'. I. : : r. :J!n,.1 ii.ar .r..:.t a, (.-:a.1.r.;.. . c. r.ar,,_.t:aa:n('de]5,]irnilaiio;.s0ln]aLheriratrcelrnoiel1i,lj

ni.ih3,nai.rcr' f"lodet'il:g +h, oL9,l Orc:naJy Orfferentia, Equar io.1s.
Lncar g.ovrth ?rd d..;, models: Srnatro*Lr n ,, oi ;-1 .;J,'," . :.;"1:::.;';"""r6i","1""i.,. ill",., 

,.,

-;i". "'1,,;i--'::lf-(:r,'n')vir:'o, 4J, 'v4,e.a\ d,, ,q,o d,F. \.,,,

Highef order Linear l.,lcdels:

.,: |rc,lel fo. iire Ceieciini oi diecitlcs. non-. tina' r ,J...- .-c .10 r...!lr. I d o- [, i .. eo
ir dynaitics, vib;-aiion oi . r1a\5
nrotion, eiEcLI'rc cir.auit prcarem.

ri'celiino of Epi.lcmics:
r r rlp: .FrdeiDi- ftoc., a
',r"rpie eprCer.lce nrorlcl wjtir.:iail, tt-aiic nrcdai.

lb

ti 
-.



l'
BSM-6,{: NUMERICAL ANALYSIS

Errors: Classificalion of efllrs (absolutc, rolrndinq, relative and percantaqe
errors). Relations aonnecting the effors walh illustfaLions.

Soiution of non-linear equations: nethod of successlve br5ection, method of False
position, NewLon-Raphson's ilerative method, lhe secant melhod.

Solution of syste.n oi equatjons: Gauss elimination lnethod. Jacobi mcihod,
G6Lrq:i qeidel fir.ihn.l.

Finite Dlfferences: DefiniUon and properties of i, \'and E and relations behoeen
nr, .. I o r' I'T,.ea, o\ ol .r Ool/ ,oT al.

nic ooldito.l \'r:a. rrF!' J io!od dlc c(.kr'rar- ...rOid,to', ro,-nu,dc,

Lagrange's and Newton's interpolalion iorfiula I'or uncqual inlervaJs, nversc
inierpolaLl.Jn.

Numeriaal ciifferentiaiion using l'oMard and backvr'ard difference foir.ulae.
ao-pJIat,oa oi f| J .rn6 seio*d df-iva ,!.:
i(ri|ne.ical inlegraiioi: Gene.al Quadralurg forfiLtla. l_repezoidal rule, Sinpsons
1/3" and 3/81| r,ries, Weddles rule, Problefis thereon SolLrlion ol iniliaL valLre
problcm For ordinary lincar lirst order differgniial eqLrations by Picard's, Taylors,
[ule.'s znd Eller's rnodified ,nethod and Folth OJCef Runae - Kutta MeihoCs. 45lt,

References:

t.

2.

3.

.i

_a

)
Sch.:ild P: N!fferir.l Annlysls {5cha!l. S€iies)

Sasl+ 5 5.: Nul1reilc6 Anaiysis (Prenilc:: rlail ci laijia).

Raj.iin \r.: Ccmputer Oriented Nume.cal illethod (P.eilrce itn I oi lndia).

leiag:rus$anr,v E : Numencal l.4eihods (Tata i{ccr6r! Hill)

l,i.(.1.r, 5.R-K. IyanQar a.d ll.K. Jain: Numerical i\'ieftods {Ne,! Age Inr.)

31



45 11is

ES&R-6.2: cOMpLEX ANALYS's AND tMPROpER II{TEGRAL$

Trigoncmetry:

Exprassion,oi sir€ and_costnes usjnq De-l,loivels theorent. S-ores oF sines andaosrnes. Hyperbojic FLtnctions. to.-,,,, ) ,,.,:o"o 1',.'..o, 
":,,'-ll,:r""":l.re".n 

Fo'1 (ch-,

Conlplex rrnalysjs:

llcceDillrlatior of Complex r)umbers, rhe co plex plane, conjugate and modulusor,6 tr.-ir.i. ,nl ^ 
' ?u. 

,,. t,..,J.tr.... i.-.n.^ r.,r.,r, r-ri
:.:,,. ..."] tti '' r2,.b(s.r' o 'n. l

Analylic ilrrcirons, Cauchy Reirnann eouaticns in Cartesran and poat fornrs.i._1 , ., .oj. i... t.. r.:... ., i c- .o a) pn. o , ..q,.r., 0,"', ,Ii , o 1rr'r...e,..r ,1. .-.,. ,o." o ,, ,,,.n,i o.1q,....i."al arc irtaq iaa/ parls.

Ilre .cmplex ne inteqrai: Exanroles 
^nd 

prcperi,es {deijnitions of the aonccptslikc nergirborhooc oi a pol;i!, closed coftou., etc. at ,pprorr. ale olaces shou d b€fieniioiaa)

: I . I . d ;,. .o.q.q-. ., -h. 
r- r_-r rci-reqii; iormLrle! ior lhe |unction anrj darivativej. nppficati",,, rc ti e cJLraIi"

L .o: .LI

IfiFr oper tfltsgralsl

lrnpro,l:f rlri.gr.ls ol ihe irst;lrd seaaitC klrrds. Convergence Gairma j|{j Bciar.c ,,... .:. : ,,o r,,1 a.\.... .. ..o, IJ,.r,r,_ ,. .5 o1".,*, ,, - .t I r '.'., -..o, .l i.dij o.. "; ",r!r'!39rais. D!j_iilntion formu ae. Sterlrn! ioirnulae (State; crtsj. 
-- _ ' "_' "' "' t! hrs

l0 hrs

20 hr:;

indla).

'-'lir',.)

i. ahu:ciri R.V.: lntrod|ation to aoniDier Variab aa anaj Arpircaiiofs (f4cGraNv Hil)
:i,'t., | \.. tr..t)...i..,. .....1

i. l-:.,ir.iirar,, 5.: Tl.ic ;leireirilj ,i Ccnrliey Aiatys s (!V er_ en5tern)
L L.y. ih icis: Compler rin.rtysrs {i"l.Grew ljii).
5 i'1rr.jiry ij..SDiecei Aii,,,cili:p.l Cit .rj !j (scherm SeJie5).

6. S.ri.l)l|I:rcaf i.S I A.ivinaod Ca. r rs ai!].(;r.t\.r ltii j

ii?



Ver ag, 1982.

2. Discrete & Sysler..l t'lodes,
Ve.lag, 1982.

3 LiFe Science l'lodels, il.[1. Rob€ris ar]d tr't. I'hompson, Sprinqer Verl.g, l9ll2.
4. i!odels n Applied i\4athe aiics, Spinger Veriaq, 1982.

5. lvlalhema!i.al lvlodelinE,.J.,\i. Kapur. trlile\, Eestern, 198E.

B$t"'i-S"3{61: 9:SeFt'{iTE F'!4.-1-f! i: H$_T! & $- j !

Analtsis of Algoriihms:

Tjfire comp exity ol a gorilhrns, snor-tesi paiii llqofi:hm_ a.rmp exily c[ prob efi.s
Trackable and inL.ackable prcbienr.s. Dlsarcte n!ineilc funa|on5 anal oererat n0

i r"-F r o l' e..
ae e]:ions ['iih corslant coeft]ci-rris. )larui,Oero15 sotLl,io|s. P;tla! ar so !!rors
iot-l siiLi:ons. So,rtiof byine meirod of qenerat:iiq i,.rn.iois.

llcferences: 
t nr -u.rtrnr ti.J x lonllins, I

1. Dliierentia Equation l'lodc s, Eds. l,ialiin tkauf , C-S.Colman, D.A.Dre\,,.', Springer

\fl"R. LLrcas, F.S Robeds, R.[4. Thrat, Spring.r

22l t:

q.c!, coiesr coces,,:oflng cl
an0 efloa aoTTeaLialn.

Coding Theory:

S,"aniaroLr::, rlcir!ids if d grcr tps. aod,.t .114
binanr inio.nratior and !fi'or .icicct on, de..din-c

Socle;tn Algebrai

L;ll aer ;rd AiaeDra:c Sti!at.uie:. Prlnaipl3
.oi_LDlefirenied lataes. Boolean lailices ana
firNailon5 ard expiesslons. Fropcsiiional calc!lus.
iligri.r rreirro*s. Slrlchinq c rcLltts.

of a!;liiy. Disirlblti!rc . i..l
Bco ean ALcrebias. Bo,!i3an
D:siqn afd impiemeninl oi ni

ll r;

i. ti,, a.i.- Elemenis oi Cisc.el. Flathenrat.s ii,lccra.r'] Fl ll).

2. T,.l:roley J P airc i\,lDnoNei R., Di:cfaie t'irL:e.n3licai Sii,,rcilres,./llil Apll.eiLoil
fo a:rripuier Sc ence ill.lFr).

L i\r iao:-r Oao, Gf;nl fheorv wtirl AaDii.ni:an to Ergirceinq anil a'trrJ,ri:i
S.: ,rre ( tii t).

.j l(o:.rn 3. nrC elti,9..C., Discrctc f,iathznrEiia- Str!at!res irir CorfpLriar S.?i.:
(Pt.i; )

lit



BsM-6.3(b): MECIIANtcS-!t

Analytical Statics:

Resoiution of foices in t!!o and th.ee-dimensions, pnraltelogram law. trianguta.
lawof loaces, Lamis theorem. Resultant cf par-allel forces, couples, mcmenio:e
couple, Varignan's lheorem anC lheo.em oi aolrlas.

A system oi Forces aciing io one plaie at differeii polnls oi a boCy be .eClc€d i.
a single force lhrouqh a given point ancj coupi:- A stalic equilibrium, cenerat
condilions of equilibrilrm/ common catena.J, 20 hrs

Hydrostatics:

Pressure equalron, condilron of equifib.ium, llnes oF force, suface of equal
pressLrre, pressure in fluids, centre of pressure, resultant pressure oo plane and
(juived 5ud'ace5.

Equilibrium of fLoating bodies, curves and surtaces of buoyancy, stabillty oi
hydroslatic equilibriunr of floating bodies, mela centre, work done in producing s
displacemenl, vcssel conblninq liqLriJ. 25 hrs

References:

1. S.L. Loney:Sl.llcs, Mcl4illen & Co Lond{rn,

2. R.5. Vermai A Texibook lir Stati.s. Potlisha a Publ. Allahabad.

) qC.e, d dlT C-1'd:: 5!- ('i.

4 $.r.H. Besani &,4.S. Ramseyr A Trealise on Hydromechanics: Part I Hvdrostatrcs,
ELBS & G Bell & Sons Lld., London.

il3



BSM-6,3(c)r OPERATIONS RESEARCH-

-inear Programming:

FornrLrlatlon, llncar programming in matrix notat'on, Graphical solution, some
basic properties oi convex sell, convex Functions and concave funclons, simplex
methods, artilctal ,.,ariables, M-technioue, hi/o-phase rnethod. principle of
duality in llne.r proqJrnmming problem. Fundamental dLaliiy theorem_ Sinrple
problems, d!al simplex ntethod, sensitivity analysis, transporLation and
asslgnment problems. Nclwork analysis - CpM and PER.T. 35 hrs

nteger Prografimingr

Gomor),'s ccrlslfalr,ts, cltting plane algorithnr, llranch and bo,.rncl alqorith,ns. t0 h$

I Tahr ii.r Operadons Research (t4ct"tillan).

2 Kanir S\riruo, Gupia P.K. and iianmohan: Operatio.s Research (S.Chand & Co.).

L Kelavaii,\, S.: Operations Research (Vikas).

4. Sharnrai S.D. Oce.atons Rcs€arcll.

BS[{.6,3{d}: THE(3Ry cF GR&FH"

C L .,." ' , ! .l-- ".r {o.4.i t -tcC..oo.al r c,iar) lt .... :o,..s'. .

Some proporiris of trees, characierizalions .Ird some cramr -: fi hrs

Dnnectivityi

Veftex rrd edqe ccnn€cbvib,,. Seilarabih\, U/hirn.y,s inequrttr' K{G)st-(G).,t(G).
l'lenqer's theorefit slatemeni. 10 hrs

ulerian and Hamiltonian craphsl
lntroductron The Korrigsberg Bridqe (nelv nacne as Kallnr.. ad) problem and
t|avelling snlesr-'len probiem.

Charzrcteri:atioJr oi ELlierian graphs and propedies of Ham itoiiaf qraphs. Some
applicatiofs oi oraphs ln electronic netwo,-k. 20 hrs

' a.:., ,r1..:. -:,j-,,.r.:- j:jl r'-rj::r. 1. .-. ._.,i. _. i:i
2. fl.rlljinc Dtor Graptr]-heory & Apph.aijorr3 (pfI), IndL.

J. Ffank l,erii{yt airap}l Theory, Narosa pubircations, If:,..

89



BsM.6.3(e): MATHEMATTcAL MODELLTNG-

,ex

of
rle
1d

I & Co.).

35 hrs

10 hrs

'- 
tS tr.

10 hrs

a

20 lrrs

Modelling ftrough differertial equations. Non-linear .nodei: Non_linear
population growth model, multispecies models, age struclLrred populal.ion
model, prey-prcdator fiodel, COmpetition model, epaCemi. gro,,,..tJr model, spread
ot technological jnnovations and infections aljseases. chenric;l reactions.

Modelling in dynamics -, sinple DendLrlLlm. fallanql bocly.

'\4athemaUcal 
rnodeilinE through diiference ealLtations: lhe lreeci for ntoalelling

through difference equations, simple models population growttt nrod€i, logista
model. prey-llredalor modej, compeiition inodel, epidemic moclel, non,iinear
population growth niodel, al] aoe sirllctlred nrodei, Hardy la/eilberg la.v, in
Genetics.

1. Differeriiel Equations Morjels, Eds. Matin tsraun, CS. Colinrn, D_A. Drew,
Springc. Verlag, 1982.

2. Discrele & Systeir l.{odels, \i/.R. Lucns, F.S. Roberis, R.pj. lhralt, Springer
Verlaq, 1982.

L Life -ccienc€ Flodels, H.li. Roberts & f,t.l'no mpson, Sprifgcr-Ve:t:9, 1982.

4. t'lolicls ln Apptied l,lalhenatics, Springer-verlag, 1982.

5. !.,iathem:tical Modelng, J.N. Kapur, Wiiey Eastern, 1988. ,

90


