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GULBARGA UNIVERsIIY,GIIEABgA

rLiml*oipapere ln eactr
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Exam natron paitern n each

paper n each semester
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DEPARTMENT OF MATHEIIIATICS

P opo"eo ,bo' r lr/d e " 
_o e ' - 85

.e^ heffe.L,-,.or.0.r -o rad.

Selmlera Semeslere
I ltflr& j v&v
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ooIsol
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rl7s 100

r", p"* I 3D ,io

I

ro,pNs 2a
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2 Lntemalassessmeni ma*s n each paper sha lbe awarded bv he

concerned course leacherbased on the two class lesIs each ol one lrour

duEto. conducled during the semester

3 The lntena assessment nrarks awarded shaL be catrled lotuajd f'rthe

4 The mar mlm skenqth ofeach seciron for leach ng 110!6 be reslrcled l'



B.Sc, Deg€e
Course struct!re ior ilathematics subject

Duration : 6 seffesters {3 vears)

ls
- 
[ Paeerr',re

BSM
11 qscloqq!! N!!!9rllr9qnr

Successive diferentaton .onhnu ty

a drfferentab ltY l!.cta.s oi nto and
three va,Eb es znd app cal ons
Seqlences. lnfn te series Boolea.

Makices, Theory of equatons. and l

BSM
12

BSM

BSM
22

Polar co ordnates lheory ol
."rues red".tion form!a
!tegA!r9,n !!quppltluljolt:
Grolps Rrngs. Lne and M

l:r
BSM

Ord nary d fierential equar ons I

i

vector Anavsis, lnteqra Theo.ems

&Compex Analysls

Tola differenlial, Parta

VI

of the iollowing optronal

asNt
q1

BSt/l

BSt4

a)Graph Theory |

b)D screte M.themair.s - |

.) Marhemali(a Mode ina

BSM

-qf
BSr

BSI'/

b) D screte Maihematcs I

c) Malhematral Modelilg - |

Fluid Mechancs, Stalslca Analysis
Ca cu us ofvariato. and Topo oqv

I



Bstil l l Papei

Algebra and Vectors

Recapit! ation ol Malrces of symmetic and skew symmetric hatr'es

Hermition. Skew HermitLon malrces _ Onhogona and untary matces and

thenpropertes -Rrnk of a Malrx ELemenlary operatons and Noma fom ola

Malrx and by reduc fg to echlof fom

Syslem ol m in€ar equanons rn n lnknow.s Consistencv C.lerion

of ex sl€.ce ol so uto s of homogeneols and non homoqeneors svst€ds

cnter oi ior unique.ess of solutons

Eigen vslues and Eiqen veclors ola sqlare matrix:

clraracierlslic eqlaton ol a square mat.ix, Egen vales and Elen

veclors ol: €almalrces and propertes lheEon Redlclion of such naltrr

cayley Hamilton lheorem

Ve.iticaton of Cayey

.A? Ar bv Ls no thetheo€m

Hatr lton Theorem and del€rm nation oiA I A'?

3 t 3 malrces 130 hrsr

Recapit!atonof vecloralgebra vectortole produ.t prcducloli.ur

vectors recproca vectors. Propedies and €xamp es (r0hrc)

TEnsformarions of equatons Descarles r!e or s9.s So ulons oi

clbc eqlatons - Cardo method end lrgonometric dethod Bquadratc

equato.s (14 ht9



Recapitu alion of number system. Divisibllrly Congruencies

Fudamenta TheoremoiArthmetic, EucideanAlgoilhm, aflihmeical

functon, i,,lo bio!s runcton ll(n). Eu er tot ent function o(n), Lio!vile's

iurctioni (n) relalion.onnectns o and ! prob ems theeon (10 hrs)

1)Shantinaravan (s.Cha.d and Co )MaklxAoebra
2)M Ray and Sharma HgherAIgebE

3) Veclor Algebra by i,,l.L Khanna

4) Veclor Ana ys s by Murry R. spiega (Schaw Ser es)

5) Nunberlheoryard rnalyss byPalland Pa!

6) ntrcdLction to Anal{ical Nlmber Theory by Tom M Aposto

7)VectorAgebra P N chaltaai

3) VectorAsebra Shanilnarayan



B.S.IL 1.2

Calculus I

Successiv€ Diff.r.nri:ri.n
Recap lulaton of difierentiaton successive difleref taton Sta.dad

fothula lor nr" dervatve of the iuncions (ax +b) r, o! (ax + b) ei:.

sn {ax +b) cos(ax+b). ee/sn ox+c) eiicos (br+c) Leibnt2,s theorem

Conlinuily and differentiability

RecaFt!alion oi tmjts. continLry and bounds ot a funcuons l.finrte

inil lim i al inlinty. rypes of dsconlrnuity Algeb.a of coniinuous fu.ctrons
(statem€il ony) properlies of conltnuols functons Dfferent.blty.f
funcliofs. Ro es theorem. Lalranges & Cauchys Mean vatue theorem

Taylors Theo.eF Tayols & Nraclaurin s Series. tndeterminate fohs and

(25 h s)

r25 hG)

Funclions of two and three lndependeht variabtes

L mrt and .o.tinuily. padla derivat ve pa.l a dervat ve of h gtrer order

homogenaus furclions EL ers Iheorem on homogeneols funcl ons of second

ooe o oF d-p- ,- oo o'r'-F o Dletrrrron
of npllct luncton. Jacobians: Dependenl and nn€pendent fu.ctons
propedies of Jaccbaf's & fufcliona reations Apptcations of nlo and three
varlables for lfdng erors and approxnaUons !snq rota d iferent a s in arca

r) 0rflerentia .acurus by Srranth Narayan (S Chand A Co )

2l 
^d, 

a -d "l
3) (4athemalca Anaysis by s c Maik (w tey Easleh)
4l Co ege Jirlalh€fratcs Vo tby Dr N RLdraah

5)Modern coiege Catcutus by OC pavate



BSM 21

Seque.ces, Series and Boolean Atgebra

Sequences bound.d atu unbounded seque.c.s .o.veruen.e ard

'JveEence 
of sequences and s!bsequenc.s. m.not.nrc sequences a gebra

or.onler!enl sequences sLpremum and nrmuh of sequenc.s a!.braot
m ls slb seqlef.€s. CaLchy seq!€nces Calchys cr!.ron for ccnveru€n.e

-,r l n, r lr+rrn)i=e aid sianda.d forms sequen.es aid examp es

P.rla suhs ol a series .ofve.gence and.tD.rge..e ot seres seres

of non negatve Iefts geonrelrc & harilon. sertes O seres .omp.rso.
lesl:.r seies oi non negatve tems D€AemlrerlsRaholeslandRaabes
l€sr Cauchys r.ot tesl Absolte convergence alematnq se|es absoLte

and c.ndliona convergenl. Lerbntzs tesl lyrilrorl pr.oll and verfcat.f
and eranp es Slmmailon of b f om a exponentia a.a .earlhm. ser es

Aoolean Algebra and Switching tunctions:
l.kaductof operalor dclnton prncipt€ of Duarty iu.damefre

lheoiems on Booean Allebra eraton Bo.ean tu.clon Dsjun.t!e.ormal
r.rm conjuctve n..n.l iorh corversion

Swlch.g crculs and Booea. fu.cton |4hr:l

rlS C Ma k M.rhcnrata An:ys s (Ut ey Easlc il
2)RayA Sh:rnra HrsrierArqeb'a (S Chande cd )

3)O! Srani'cs An rnlr.du.lioi toSequei.es Seies
4r Era .l Ra nvle
5)v n Veikalaramar N srdh:Er&NCrrardEsherhar

2003)rsM rhe Nalona Pubishugc.mp.ny chennaL

6) M K senand B C Ciakr3lr.rthyt2002) DsM Books.ndan.d pvr Lrd



BSLl 2.2

calcutus - lt

System of Po ar co-ordinal€s. Angle betwee. the radilslectoi and th€

lansent to lhe c!tue Ang e of nleFecton or fro cury€s (potar rorm) Po ar

sub tafgent and po ar subnormal.lenglh ofthe peeendidutar ffom lhe po e Io

lhe langenl pedal.quaton of thec!toes whose equatof s gven rn poar

Theory of plane curue:

Derv.i ve ol Arc. equal on of conrc n poar fom curuature radusof
cutoature. poar a|d paramekrc loms to determne the ECius ot c!tuature
Cenlre orc!ryature, circe ol cutoalure evoul€ ofcutualure enveops{onty

dennit ons and exp€ssons) Erampes

ncreas ng and decfeasng tunclon concavily convexity and po nl .f
nnexo.s Asymploles SrngLar pofts muttpe points cusp fode. soated
pont. lracrn! orslandard c! es and e,ampres. (30 hrt

Recapru aton ollntegraiion. standad reduction formLa App c:lion
of flegratonforfrdnglengthofarc sudace areas and va une otso d

revoutoi iorstandad curueswhose equations are gven ii cartesian p.ar
forms and parameiricforms 120 h6)

1) D fierenl aLca c! !s by shanil Narayan (S Chand & c. )

2) nleg.alCarculls by ShanliNa.ayan (S Chand & co)
3)Colege MathematicsVol by N Rudrriah (Sapna. Bansato€)

4) Modem co ege Calcurus by D C Pavate



BSI!1-3.1

Group, Rings, Lineand [4ultiple lntcqrals

lnlroduction lo Groups :

B nary .pera(lon Grolp and Slb Group The necess€ry and suflcient

condlion fora sub group Foperties olgroLps and eyaoples

Order ofa. elemeni ofa lroup Propertes oflhe orderofan eemenl

Cy.Lc qroup oennfon and propedes Coseis dernlon and

propen€s ndex ol a sub group Laqranqe s Theorem Cons€qlences oi

Lagmfqe3 Theoreh Euers phlfunction and Fennals Theoren

Norma sub Srolps of a grolp Equivalenl veEons otthe c.iteron ior

a sub groupto be normaLsubgroup - Factorgroups p.obems lLstranng lhe

Hoiooorph6m, lsonoelrism

fuidamenlal theorem oi homomorph sm

permltaton groups ai degree n Cayeys lheorem pr.bems

ustrat,ng co.cept a.d resu ls

Nomaity of (he K€rnaL Fundan€.ia Theoreh of homomorphsrn

lso morphsm lheorems permutatan groups ofd.gree n CayeysTheorem

problems Lust€tnO the.oncepl and results (30hrs)

Deinion ol R nq, Subrfgs d€lnliion and prope es rntegE domain

fed and idea s oJ r ngs prope,les a.d eradples 110hrs)

Line and nultiple iniegral

Lrn€ inteora bas c proDertes and examp es

Ooubre and Tnpe ntegEls Evauaron ol dolbe nlearats and lr!e
nlegras (r) lnder lven rmts (2) in regons bounded by qven cudes

Chanoe of vrrabes 1o poar cyindica! and sphericat potar co odinates

of groups Kernal, narmalitv



1) Modern Algebra: Vashisiha

2) ACouEe n Absiract Algebra Vjay K. Kha.na andSK Bhambr.Vikas

Pub ishing House Pvt Ltd

3) Colege Malhematics Vol i and I Jayaram, Prabhakara

SanthkLmar Sastry, Slndareshan Htmaaya pubishinS Hous€

Rea Analysis by Shantinarayan

Mathemat.aLAra ysis by r c Ma k5)



Riemann lntegrationand

Ordinary Difi erenttat Equation

Rea laued funcrons oi sngte reat vrnabte L.te_ora pnmtive of

functon l.equalites, Abso ule va ues. tower and Lpper bounds - Bounded

ilnclon (€ capituarron) lower afd uppersums tower and Lpper Remafn
nteqrals .ecessary a.d sufficeni conditions for Remann tftigrab ly
Rdmani rlesEl Darbolrs theoem islatemenr ony) ntegrab ry of a)

.onl nuous iunct.n b) mofotonic luncto. Properl es of rnleqrab e funct ons

ntergEbiity or sum differe.ce ntegrahtty cf modues of a. .tegrlbe
functon Flndrmenta lheoreff of nlegra calcuius co.knlity and

deivabi'ly ol i.l€grabe lunclon -Frst a.d second mea. va ue the.rem of

nleqE caLculus Lerbnitzs result lo evauate the exampes of dfferentatrcn

Ordinary Dilferential Equations

Dfferental eqlatrons of f.sl order and hgher delree Equarions

solvab e for p r. y c a rallts equ.tions Genera a.n s nqu ar so ftions
Linear Dfferentra Equaton of lrndinq.ompehenrary flncton
Nonhomogeneols dfferenta equatior - t4erhods of fndnq parti.urar

ntegrals- When RHS ilnctron s of Ihe fom e",. x', si:x cos ar e,,F.
where F is a lunclion of x - Cauchy Euter Dfjerenlat Equa(ro.s oiorder rwo

sm!la.eols dlferenta eqlalions - Lnear dfterenta ertuations of nd

order wth varab e coef|cenls soltions by lhe fotowtng methods

{z4 rrrsr

al When a pa orcF rs g ven bl Chanq n9 tlre .d€penLl€ni ?andb€

c )Chan! ng the dependent varab e a) When f.sl ifteqralis ! ven

€)Vaialrof or p.ranelers {40 hrsl



I
1) DifferentialCalculus - ShanliNarayan ( S Chard & co )

2) Principles of MathemaiicaL Ana ys s ShanriNarEyan (S.Chand &Co )

3) Murary R. Spiegel Advanced CacLrus ( Schalm's senes)

4) Malhemalica! Analysis : S.c. Ma ik (Wilry Eastern)

5)htrodlclory Course in Difierenta Equations": DanietMuiray (Orent

6) Rea Analysis Shama andVasslha iK shna PEkashan Mandrr eeruit)

7) o.d nary D fferentia and d fferefce eqlatons ( chorron F (Van Norcland)

8) Ditrereniial Equalions : C. F. Simdons (TMH)

9) Eemeniary DifterentialEqualions and BVP 0^/E Boyce & R C. Dprima

t.

ll



BS|M 4.1

Linear Algebra & Lap laceTransform

nlroducion and Deinton or vector space properries afd exampes or

vector space sub space defi.itD. propertes a.d exampes Lnear

combnaton and Linear span ol a sel Linear dependence and Lnear

Linear kansfomraton prope.l€s of inear transformalion of malix

Rank nLlly of inear transiorffatron. Rank .u I ly theorefr and exampes

Range of (ernelot a near transformrl on

Smiarlyof matrices reductonoldiagona.quanEleandcanonca forms

ntroduclon a.d delinition Laplace Tra.sform ot some standard

tuncl ons Propertes or Lap ace lranslorms Lapiace trafsiorm or perodi.

l!ncton Oelnition properlies a.d Lapace krnsforms of u.t step (lleavsdeJ

tundlon a.d LJnit impulse functon lnverse Lapla.e Transfomat.n
propemes compltaton oJ rnveGe Lapace Transformat.f by compierng the

square by pada fiachons nveEe Lapace transformation of Loilarthmc

nveBe Tr9onometric runcl ons and rufclions or lhe rorn f(s)/s , Convo L:lon

lheoren Laplace lra.sform of dervalves App carons .f Lapra.e

Transrorm {32 rTs)

l) fersle n Topcs in Agebra

2) FraleqhJ B A F6t course n Abstract Algebra

3) L pscllz S L near Algebra {scrrarn seres)
,1)tu1utry R Spesa L Lapa.eTra.sform (Scharn seres)



BSM 4.2

Veclor Analysis & FourierTransforms

Scaar ied gradient oi scala. fled, leometncal meanfg directonal

dervatves. veciorneld. diletgences and cur ofavectorlied s.€foda and

(oiat,ona LapLaclan ol a scaar ned. vector identtes Orthogonalcuto near

co.otu nates porar, sphericar cy ndncar co ord nates creens causs

Sl.le s lheorem smplee ampes

Fouries Series and Fouries Transform

Fou.es Series ntodLction, period functions Trg.nomelr. seres

Eaers fomua (vth proor) Foures serles or perod 2ll 2L and arbtrary

penod Fourer s€ries ol elen and odd functons Faf.anq€ Foure seres

Hamonic Analvs s of F.urier Series (16 hr,

l r.ducton.Fniteand nfnleFourer transforms F nite and nfnite

inverse FoLr er tansfoms Prcpe ies Fouriercos ne and sLne lransiorms

nveB€ Fourer cosine and srne transforms Appl.ati.ns. of Fourer

transrorms to oDEs and PDES (r8h6)

r)Mury R & Spi,AgaiL veclor analys5 (schaum seresl

2) SFin E VeclorAnaysis

3)N P BaI ve.l.rAlsebra

4)Mury R 3, spiesa Fourer Seres and F!ui€,vansrorm (s.haun sEr€ t
5) Crru,.hi R v & Brdlvn J W Fdurer Seres & BcundaryVa ue Probem



BSI!1 5.1

ComptexAnalysis

Recaptllatof af De Move re s Theoren Expansiof oi ene and

cos.eof mulllpea.ges andpowersof sincosnefu.ctions-Exponental
series oJ complex quantlres - Eulers Fa.muta Hyperbotc funclons and

r€su Is - Logarthms ot complex q!anlilies separalton ofexpress ons rnto

rea and maq iary par6 (ro hrt

ntroducl on, comp ex Nunbets - conjugaiof and Modu !s _

nequanies squa€ Root Geonetrica Representatof oicomptex Nurbers
- n'i Roots ofCohptex Numbers. Circes and Stkigtrt L.es Reqons tn ihe

ntroducton FLnct ons ofa Comp ex varab e Lmls theoremson
Limt,ConlnLous Functions - D ffe€nlizbilty The Cauchy Rtemann

Equelons - A.aylc Flnctons Hafionc FuncUois - Conto.mal 
^4apping

Bilinear Translormations l

lnlrcd!clion Elehenl!ryTransfornratons.BiinearTr:nsformatons

Coss Ral o F xed Po.t of B I nea. Tra.sfomatons Some Specrt Br inear
Transf.rm:1.n (jO hrs)
llapping By Etementary Functions

lnkoducton ThetMappngo=7: lrc M.tppirrg tu zrrhernis!
positvenrcsc.- r'he MaFiig o .: The M.pping (, =si z

lhe Nirppinr o =.du The Mrppine o-co\tiz |i.I1]tt f! o= /, (z+ Lr7)

litrodudi.tr. Delnitet clrrl a!tr.hr.\ l.he.Em cau.h),: tnleSr3t

|o !L!.Illql,e, Dcr v.riv.s

Compex P ane - The Extended Comptex Plane (0h6)

l1



d

IDhducrion - Taylois Serics

Analytlc Funcrion Si.guLariries

Intoduction Residues , Cluchy\ Residue Theorem

1)J N Sharma ComptexAnaysis

2) Pornausamy: Foundaions otcomp ex Ana ysis Narosa

Laurcnl t Series (on ly statemenr) - zero of ai

3) S Arumugam, A Ihangapand tsaac, A Sohasundaram
Af alysrs. Scitech Pubt catiof

B D. Cupta rTopotogy, Kedarnath Ramnath plb Merur
Complex Anatysis b! B S Tyagi

Cooplex Ana ysis by M.L. Khanfa

4)

5)

6)



BSM 5,2

lmproper hlegrals and

DifierenlialEquations

mproper lnleqras ol the lrst and sec.nd knds convergence ol Beia

and Gamma f!.cliofs. Connectons belween \|o tlnctons app cauons to

evaLate lhe sta.dard inlegras realions behveen Bela and Ganma

functons Dlplicat on romu ae, SIen .g rorm! ae (stareme.rs) (20hrs)

sessels Dilerental Equalion, Bess€riunction J,l")as a so icn -
generatng formu a - integE formula for J,1') O.lhogonal properry basc

recurrence relator and exampes re aled ro the reclrence re al ons

F96-o.. o -4'4.rr Eq' dr or tFg" d.-
Rodrgues F.rmua - generatng functon, Orhogonar propeny and basic

recutrence ielation and exafrp es re aled (o the recLtrerce r€latons

(25 hrs)

Total Difierentiai Equation :

Necessarycondlionto.lheeqlatonPdx+Ody+Rdz=0lobe.tesral

So ltions of equatons ofthe type L=!l =dz (lshB)
PQR

Padial Ditferential oquations

Formatonof parrialdfier€nta eqlalons La!ranoeseqraton-
Pproq=R Slandard lypes of i rsl order non nearparlaldflerentaleqlaton
andequatonsreducbletoslafdardform Chaetsm€|rod (20h6)



1) Sharmaand Vasisiha RealAnalysis (Krshna P6kashan Mandn, Meirul)

2) Shantinarayan : Mathematical Analys s ( S.Chand & Co.)

3) Chanbn: Odinary Diffeential Equaiion fr'on,Norstand)
4) Raisinghania M.D Odinary a.d Parta Dfierenta EqLation (S Chand &

co)

s)slmmons C F DifferentialEqlaton (TMN)

6) .N Sneddean rElemenis ol PadialDitferentialEquations (Mccraw Ht)
7)DA Mu.cy D ireentalEquaton



BsM 5.3 (a)

Theory ofGraphs - I

ntroducton graphs nnrte and nul gEphs oops murt graphs pseudc

graph. smple qraph deqr€e of a verle!, isolated and pendent verlices

connectedness afd .onF ele graphs requlargraph. m nimum and maimutr

d€g€e : deg{v) -2q The number ol venrces or odd deo€e s even

lsomorphEs, ine and iota gdphs (delntions and exampes only)

Sub gr.phs. spannino a.d lndLced sub graphs wak ta palh

cyce.lhe slrortest palh probems. bipanle graph Characteri:alon ofbpadit{

q€Ohs n iems or'ts cYces (a0 hrs)

Cll Veftex, Bidge Block. T.ee Splnnn! Tree Rooted a.d ana.'

Tees properties of trees a.d characle zatons lorests. centres an(

llatrir representation

Adjacency. hcdence and cycle matrces and Enk .r matr

erampes thereon verfcaliof of somo/phsm by malnx melliod Delnio

oi a palh of a mat x and examp

1) Robi. J W son nnoducton lo GraphTheory Lonshrn lLondon) U K

2)Na.srng Deo GraphTheoryand Applcatons (PHl) ndia

3)Frank Haftarr' Graph Theory. Narcsa Pub icatons

4) oSC Graph Theory and ts App catons

s)Vasldev Graph Theory and lts App catons

6)V R Ku i Graph Theory Vshwa lnler.atonalPub icatons

7) Bakrshan Graph Theory and its applcatons



BSM 5 3 (b)

oiscrele lvalhenalics - I

Sets and propositofs -Cardnally- Mathemal'caL nducton Pnnciple

of .c uslon and exclusion

o npl abr r, r' o ror l o d alao6 o d'r'd d '

Languages, Phrase strucllre qrammars Tvpes of grammats aid

Pemutation combnalions and dsc.ele prcbab Iy Realions and

FLncto.s Binary reatons Equvaen.e eato.s and Farililons Panialorder

rF:1.is and attces Chains and Anllchains Fun.tons and the Pgeon

Graph and Planar Graphs : Basc temnoogy. Multrgraphs

Weghled g@phs Paths and CncuG Hahltonaf Palhs and Crcuts

Traveling Saesman probem panar Graph

Trees: Trees Routed Trees, Bnaty Search Trees Spann.g lrees

Transpon Nelvrorks

Finite siare lMachines Equvaent mach nes Fnte slele i\4ach nes

as Lanluaae Rec.gnlzers (40 hrs)

1) Lru c L : Elemenls ol Dscrete Malhemalrcs (rr/ccravr l] )

2)Iramb ey J P and Manohar P o screte Mathemallca Slruclureswlh

Ap! icairon r. conpulerscinc€ {Tr"lH)

3)NaEnq Deo Graph Theorywlh Applcato.lo Eng'neerng and comprler

a) Kolamn B and busy R c Dlscrele Malhematica Sttuctures ior Complle.



BS[/t 5,3 (C)

Mathematicat Modelting _ I

The Iechnique ot rMalhemalicat modeting characterstics ot
r alher dh(a nodet\ Imu oa5 o! -atherahct rodet . q

ilathenaticat Mode ing through ordinary di{€r.nliat equalions :

Li.ear growh and de@y modets Sngle species poputalon models.
popualion size spread ol scientifc and technological nnovation nnovation
radioa ctive deca y, d ffus on dirtusion ot ned cine in the b ood slream

liqherOrderLinearModets :

A modellor the deiection of dabetes, nodeing ofdyfamics vibralio.
oi a mass on a sprg free and undamped damped tor@d frorion. elechc

llodellinq of Epidemics :

A simple ep dem c hodel a sus@pribe _ frecred - slsceplibte {sts)
model simpte epidefce modelwth carere and removat modettor am €ce.
combat hodel trailic model.

Reference: 
(40 hrs)

1) Liie Scence Modets, H.M Roberls and [4 Thompson. Spdnserve ag.
1942

2) rModels in Appried Marhematics. SprnserVe aa 1982

3) lvathemaicalrModetlng J.N. Kapur, Wtey Easteh 1988



I

I

BSM 61

Numerical Analysis

Classiricaion oreroB (absolule roundng .elabve and percenlage

e(ors), Re aton connecling the erots wth luslral ons

solul on of non Inear equatons melhod ofsuccessive bsecton. method oi

false poston. Newlon Raphsons iteratve method lhesecantmelhod

Solution ol Syslem ot Equations

Gauss eimrnaton method Jacobi meihon Gauss Sede frelhod

(20 h6)

Newton Grcgory foNaded and backward interpoalion lormua

Lagrange',s a.d Newions lnlerpolaton rom!a for lnequa ntetoals ifverse

Numerical dfferentaton using fo arded and backward d fie€nce fo.m!ae

- computat or of fEt and second dervatives (20hrsi

Numericallntegralion

OeneralQladEture formLa Trapezoida rule Smpsons ll3 rd and

3/3r" rules !4eddles Ru e poblems lhe€on Solutons of n la va Le prcb €m

for ordn.ry n€ar frst order dferental equations by Pr.ads Tayors

Euers rnd Eu eas nodred method and founh ord€r R!.!e Kllta t\rethods

Finile ditrerence eqlations of homogeneoLs and non homogeneous

eqlatons offtst oder with constant and varable.oefli.ents second order

dfference eqlaton wlh.onstanl coeffcents and RHS s of the form x' a'

oefinihon and p.openies of

nrhd ffe€nces ol a polynom al

a ViilSin (ax) and Cos(axl

A V Eandrealions bebreen lhem The

(r0 hrt



1) Sasiry S.S Nwe calAnalysis (Prenrice Halrol rndia)

2) Shield P Numenca Analysis (Schalm Seres)

3) P N Chateiee : NumericalAnaysls

4)Raiaram V Compuler Oieited NumericalMeihods (Prenllce Hal of

5) Balagurlswamy E : Numerical Methods frata Mccraw H )

6)MK Jain,SR.K lyangar&R.K Ja n : Numer cai Methods (New Age lnt)

7) " C Se<ar, ' ite D'fe e Les ard Nr_e d Ard rq'



I

I'
I

I

I

Bstll6.2

Fluid Mechanics slaiislicaLAnalysis,

calculus ofVariation and Topologv

cofcept of F u ds. cont.uum hypothesis Densry. specfc werghtand

specnc vollme. pressure v scosity sudace tension. Equat on oi state F rcl

aw of lhemodyn anlcs causrus neqla ty second aw ol ihermodyfan cs

E! er an and La!rang an methods of descr pl on of Jluds Eq! va enc.

Laqran! an and Euenan lMethcds Translatof. Rotanon 3nd Deformaton

cutue littnq (Least sqlae melhod) Fllrng oi slraght ne y=ax+b

second deg.ee para boa y=ax'?+ bx+c and olher cuto€s or the iorm y= ab'

y=aetr ax! Corelat.n and Regressoi Corelal on coetfcienl Eg€ss..
lnes and egression coeffcieft - probabr ty dslrbulrons .iscrete and

contnues probab Lty dstrbuiLon lvean afd slandad De!aton of Poisson

d stibLt ons wLth examp es clmu atve d slrbuton iunclion - meai :nd S0

ol expo.ental and nomra dLstbuto.

norma probabllly.ufre

sland:.d .ormal d srbut.n and

varaton ol a fu.ction f=f(x y y)- vanalon oi the corcspondrnq

fufctona exterma orafunciora -varatona problem E! e. s equ:lron and

ls paicular fo.ms .' Examp es slandard pmbems ke geod€sics m.ha
suria.e ci revolulon. hangfg chne Brach srorh one p obem



Definllon of topotogy Iopologica spaces examples Dscrete and
nd screte topo og cal spaces Typesoitopoogtes Cofintetoporogy
counlabetopoogy Weaker and stronqertopoogy -Comparabe afd non
comparabe topology. eranptes nters€cton ann un on oltopotog es_
Closed and open sets nerghborhoods (ts hrsj

1)Viscous FLd Dyn:nrcs J L Bafsat(Oxlord tBH plb C. pvl Ltn)
2)F uid Dynamcs R K Rathy

3) Fud Dynamics : c K Ealchetot

4) Mathematca Slatst cs Glpta and Kapoor

5)Mallremalica Stalrs!cs RK Gupta

6)Iopoogy JN SharhaandAR Vashshta

3)Toporogica Spaces M!.kers
9)Calculus ofVaral ons G.K Rafganath

10)Malh€malcalPhyscs B D Glpta
11) Malhemalical Phys cs lW Josh

12) ftlalhematca Physics: Gupta a.d Ralput



Venex and Edge connectv ty Separabtry Whrheys rneqla y

K(G)j<_2. {G):5 (C) Mengefs Theorems Sraremenl cny Line graph and

tota graphs (dein tons and exahples)

Eulerian and Hamittooian craphs
lntroduclion The Kofigsbe.g Brdge probleh and kaverng saesman

Characterzalion of Euteran Craph and propenes of ltamilonan
qraphs someapprcauonsofgraphsine€ckcnehqorks (40h6)

Pafe and Pa.ar graphs, eubas formuta. olter panar graphs
KLratowsk s Theorcm Other characterzation of panar graphs Cross.!

lnlrodlciion coorng of a gmph chromatc nlmbers oi some of the
lami iar graphs Four cotor conlect!re

Planar graphs derniton oi a ptarar graprrs Euefs rorhua and
exahpes (40 hrs)

1) Robin J Wlsn ntroduction to Craph Theory. Lonqman (London) U K
2)Narsng Deo Graph th€oryand App catiofs (pH ) rnara

3)Frank Harrary cEph Theory Narosa pubtcatons

4) DSC Graph Theory and tsAppicatons
s)c Vasudev Cr:ph Theory wrh Apptcat ons New Age tntenal onal

6l V R KL I Graph Theory Vshwa nter.atonat plblrcariurrs

7)V K sakrishan craph Theoryand lsappicalions



asM 6.3 (b)

tl

functons and expresslons. PEpos tiona .a cd us

implemenlalron of diollal.etworks Switchina cncurts

Analysis ofAlgorithms

The compexty of agoirthms shorlesl oath agorlhn 0cmpexty of

prcbems Trackabe and nlrackab€ probems Dscret€ numer. iunclons

and geneEtng flnctLons R€.urence relalons aid re.us!e aqorthms

Lnear recurence rearons with consla.t coefiic ents Hon.gen.!s so!tois
Partcuar solutons Tolal soutors Souton by Ih. relhod of Oeneratrng

ru.ctons 1a0 hrsl

Semi qraphs monolds and groups .oa€s and er.up ..de ccdes

codnq oiblnary nformarion and erordetecton ieccd ng and enor co e.lrn

Lalt.es lnd Algebrarc Strucrures Pr.c!e of dua r, D:st bule and

complemenled attces Booean lattces ani a..ea. Agebr:s Bootean

3)B Sooryaiarayana and G K Ransanath

tsAppic.lo.s (s crrand & co )

A Te I Bool C aplr Theorr and

1) LL c L Eements.rDscrete Malhemagics (Mccraq

2)Trambey J and Manohar R Discrete Mathehatca

Apprcano. to compller s.'ence (TMH)

3)Narsingh R\deo Graplr Theorywih Applcat.n 10 Eng neer.g and

compuler Sc ence (Pll )

4) Ko ann I and Busy R C Disrete Mallremar.a Stfuctures for

CorFuter sc ence (PH )



BSM 6.31c)

tvalhematacat Mode ing _ !
Modelng through dfierenia equarions Non eaner mode Non

eaner popuaton growlh modet mutii speces modets age structu.ed
populalon mode pray-predalo. model compeUtion mode epidemic gro!dh
model and of technotoqicat nnovaliors a.d naectrons dseases chehca

t{odellinq in Dynamics :

srnpie pendL !m faring body

Malhehaical modern! Ihrolgh ditrerence equarDns lre need ror

bling body through dffere.ce equauofs, shpte modet popuraton growtr
mode reaner model prey-predaior mode compe on node epdemrc
model, fon eaner pop!alton growrh mode, an age skuctured mode Ha.dy

lvlalhefratcalModetng JN Kapoor, Wi ey Eastem 198€

lvlodels n Appled Marheharics : SprngerVenaq. 1902

Wenburg Law n Genetcs

l) DifferentalEquatons t"lode s EdsMB6un CS Cohan AD€w
Sprnger Venag 1982

2)Dscrete afd System M.dets W R. Lucas. F S Roberts R M Thra

3)

4)



G!tbarqa Univ€6ity, Gutbarqa
Departmenl ot Mathenalics

ouestion Paper Pattern tor B,sc. Marhemaiics sobject
(s€mester scheme)

semosier - |

Paper BSM 1 1-Argebraand VecloF

Sec on_A

1_6

7-A

I i0
11-12

16

12
3_4
5_6

1-2

8-12

13

Sgction-€

section -€

1A\2=24

415=20

Paper BSM 1 2-catctus -t
Section -A

Successive Ditrerenuon

Cont iliry and D ffe.enliab tity

Funct ons ot Two and Three Va ab es

Sectioh-B

SL@ess ve Drtteenlion



section -€
Answd Any Ihree ol the rotlowths : 3x5= 15

3 - 5 DlfferenliabiLity

section _D

Answer Any ThEe or the Io towing 3x5-1s
l-5 Fhcuons ofTwo and Ihree Varab es



PaperBSM 2 I -Algebra.ll

Pape. BSIM 2 2 - Calculus - lt

1,3

4-3

9 12

13

16

l3

AnswerAny Ten of the lo lowing

1 4 SeqLences

5 9 lnfn le Seres

10-12 BooeanAlg--bra

Se.tion B

AnswerAny Two ai the fo lowfg :

1 3 Sequences

Section _C

Answer Any Four of Ihe fo low ng

I 6 nfiriie Series

Section O

AnslverAny Two ol the fo lallng
I3 Boo ean Agebm

Theory of P ane Cuto€s

Secrio. B

Section C

Trreory ot Plane Curues

Seclion D

2^5=10

2r5=r0



Senester lt
PaperaSM 3.1-Groups, Rinqs, Line and Muttipte tntegrals

Section -A

AnswerAny Ten orthe for ow ng :

912 Lne and Muttipte tntegEts

Section_B
AnswerAny F ve oilhe lolownO:

Section_C

Answe. Any Three of the Jo towng

1- 5 L ne and Mlttple tnteg

l^5=15

Semesrer - l
Pap€r 8SM 3 2 - Riemann htegrationand Ordtnary DtfforenriaiEqualions

Section A

1-3

11-12

Answer Any lhree orthe fotowing l

1-5 Remam ntegralion

Section -C
Answer A.y Five ofthe iotowing

OdinaryDfiere.tia Equarion(uptosnguarsourons)

Linear Difierential EqLations otsecond order

wthva able coefiicients

so utions by the drfierent helhods

section -B

I 2 ordlnary DrffeEnl ar Equarions {uprosngularso!rions)
3 6 Lrnea. OilferentiatEquat ons (upto smLltaheous

differe.liat equarions)

7 3 Soutions by Ihe d fferent hethods



scnester tV

Paper BSM 4.1 LinearAlgeb€, Lap ace Translormation

section a

Answ€r Any Ten oithe lo low n! 10x2=20

'l 6 LinearAig€bra

7.12 LapaceTEnsformalicn

Se.lion -B
AnswerAny Four oi ihe lo lovring 4x5:20

' r .d dS.b,a p oor..dloor. >o

4 6 L near Transfomal on

Section -C
A.swerAny Four ofthero owinq 415=20

1.3 Laplace Transformaton up lo unit impu siv. fun.t on

rl 6 lnverse Laplrce Iranslormato.

Semester - lV

Pap€r BSM 4 2 Veclor Analysis, lntegrats Theorem, Fouiier Series and

Secii.n - a

A.swerAny len oflhe io owing

15 VeclorAna ys s

6 9 Fourer Sel es

10 12 Fou er T.ansf.h3t.n

Section-B
AnswerAny Fou. olthefolowing 4x5:20

1-5 VeclorAna ys s rdeflites. c!tu irearcoorda.tes

5 6 causs Creen and Stokes Th€orem & exampes

Section C

AnswerAny Folr of tlre foLow ng 4!5=20

1-3 Folrer Sefles

,1- 6 Founer Translormation



Sen€sler V

Paper BS[f 5 1 Trigonomstry and Complex Analysis

Seclion -A

AnswerAny Ten oilhe folowfg 1012=20

1- 3 Trigonomelry

4 7 Compex Numbers Anaytca Funclons

Bl near Transformatons

€ r2 Mapping by E emenlary Functons comprer lnlegraton

Seies Erpansons Cacu alon orResidles

Section -B
Answer Any File ofthe fo lowing 5x6=30

I2 Trgofometry

3 4 Comper Nlmbers

5 6 Ana ylical Fu.ctions

7 8 Bi inear lrahsrormalions

Seclion -c
AnswerA.y Fveoflhe folow ng 5x6-30

I 2 Mappfg by Eenenlary Frnclons

3 4 Comp er lrbqraton

5 6 Series Expanson

7 -a Ca cu !s otResldues

PapertsSM52-lmproperlntegralsandDifierential Equations

Section -A

Answe. Any Te. ofthe fo low n! 1012=20

1 3 rhproper rnlegra s

4 7 Ser€s So utions

I I Tota Diff€rentalEquallon

10-12 Panlar Dfie€nta Eqlatiofs

section-B
Answer Any F ve oithe Jolowfo: 5x6=30

l-4 mproper ntegras

5 3 Pafti:lD fierentiatEquatons



Section ..
Answer ArY Five ot the folowing

1- 5 seies solltions

6-3 TotalDifiere.lialEquaUons

10t2=20

5v6=30

Paper Bslr,'l 5 3 - Theory ol Graphs ' l

section -A

1-3

3 10

11-12

Section c
Answer AnY Five of ihe rollowing

64 Mahx Represe.ations

CuiVedices, Bridges a.d Blocks

Seclion-B

sub qraphs 3nd wa ks



Paper BSI/ 6l - Numericat Anatysis

Section - A

Answer Any Ten ol lhe fo owing

1-4 Eirors Fin(e Ditferences

5 10 lnterpotation Numericatl egratiof
I 12 Finite DifieEnce Equalions

Section_B
Afswer Afy Five of Ihe fotlowing

1- 3 Etrors, Sollion oisysren ofelualions
4-6 lnterpoalion

7-8 Finile Dfferen.Ps

1Ax2=2A

5^6=30

4^6-24

5-€

Paper Bslvl 62 - Topotogy, Mechanics, Catcutus

Section -C

F n te Diffe.ence Equations

Seetion _A

AnswerAny Ten of the ro towing

1- 3 FLd Mechanics

7-9 Statisticat A.a ys s

l0 -12 Catcutus ofVaiar.ns

S€crion _B

Answ Any Fouror(he fotow ng

1 3 Ftud [,lechancs

3- 6 Car.utus orVariatons



S€clion -C
Answer Any Six of the iot owing :

4-9 stat sti€l AnaLysis

Paper BSlVl6l-Theory olGraphs -tl

Section -A
AnswerAny Five of the lo towing l

Secrio. _ A

Answer Any Ten ol the fo lowing

1- 3 Cofrectivily

4-7 Ellerlan and Hamifion]ancEphs
g -10 Planar Ghphs

11 -12 Colo6bilily

5!6=J0

4-3 Euleria. and Hamlto.bnc.aphs

Section -c
Answer Afy Five or lhe to towing l


