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App. •B' 

B.A./B.Sc. (HONOURS) MATHEMATICS 1993-94 

COMPUJ,SORY--16 UNITS OPTIONAL-2 UNITS. 

/st rear 
Unit 1 
Unit 2 
Unit 3 

Unit 4 

2nd Tear 
Unit 5 

Unit 6 

Unit 7 
Unit 8 

Unit 9 
Unit 10 

3rd Tdar 
Unit 11 
Unh l~ 
Unit J3 
Unit 11 
Uult 1 '1 
Utdl 16 

Distl'ibution of Units 

Vector Calculus and Geometry, 

Algebra-I 

Analysis-I 

Analysis-II 

Algebra-II 
Differential Equations-I 

Mechanics-I 
Numerical Analysis & Computer 
Programming 

Analysis-III 
Probability & Mathematical Statistics 

Differential Equations-II 

Algcb1 n-tII 
AJgcbra .. JV 
Mcchnrucs .. 11 

Anelysis-tV 
\unJysis-V 

UulH• f 1 & Id {011Uoutd1) 
Utlll 17 N11tt1IJ,•r 1ltrtnv 
Uttlt 111 JluoltiHi AigcUI a~ 
Uuh l tJ IJhctew l\1nd1etttndcs 
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. 
Unit 20 Integral Tramforms, Fourier Series & Boundan 

Value Problems 
Unit 21 
Unit 22 

Computer Mathematics 
Un• Pftll'a..., & a.e thcer, 

Sci,m,, qf Exa,ninatiorts 
(i) Each unit will be of 50 marks and will h_ave two hours 

-examination. 
(ii) Each unit will be divided into 4 sections and the candi-

dates will have to answer only one Question from each 
section with a provision for internal choice in each 
section. 

(iii) There will be examination at the end of ht Year~ 2nd 
Year and 3rd Year 

Teaching &h,dulc : · • 
(i) 3 periods per week will be 

each imit. 

the teaching norm to cover 

(ii) Adequate number of tutorials will be provided as per the 
University norms. Two pcrio~s per week wiH be provided 
for practicals. 

(iii) Subsidiary subjects and other requirements of the 
languages will be the same ns apJ:h·ovrd by the University 
for the HonOUNI 11Uojcct111, 
('fhe other Conditionci will rrma111 the Same), .. 

~nit.I , Veetor Caleulu1 and Geometry 
t l 

.!! tclio11 I 
Diffcn•utinti1.111 oml partin l differcutiatiu11 of 11 , 1tl'101 li111oti1111 . 

Derivn ti vc nf Sum, lJuf Pwduct n11U (11·0911 Prutl.uct ol' l\-\'U \t'd1 11 s. 

Hra1llc1t l, IJi vt ~entc twLl l't11 ). 

\ecft,1/f. M 
fh ll.'1111 1tchdts, St rn tfo1 ,I c11uutibt1s 1i11t! pw1,t-111c~ 111 l'nt 1h11I 1, 

I Hit• , u11t1 )J yt1ct buln. 

tm1111,1 LJ 

t fout: 1 iii lt1li11lltu1 l1f ~l> ·onU lh:kt ct ill 1 \\'u , •11 I 1IJIH1 I t 1\1 ht~ 
CI ,t t 1111l1 
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s,rt,'011 i 

Sphere, Uone, Cylinder, tangent lines and tangent planes. 

Unit 2. Algebra-I 
S«rtio,i f 

Dc'Mo{vrc's Theorem (both integral and rational index). 
Summation 0£ Series, Expression for Cos nB, sin nB in tcra of 
powers of sin fJ, Cos (J and cos n{J 1 sin nil in terms of Cosine and 
8in:e of multiples of Q, solution of equations using trignometty. 

Sectiott /1 

Symmetric, skew symmetric. Hermitian, Skew Hermitian 
matrkcs. Elementary operations on matrices. Inverse of a matrix 
Linear independence of row an<l column matrices, Row rartk, 
Oolupm rauk nnc.l Rank of a matrix, equivalence of Column and 
Row Rank'. 1harncteristic equation of a matrix, Cayley Hamilton 
Theorem. 

S,ction Ill 
, \pplicutions of Matrices lo a system of linear (both bomogen-

t~ous uud 11011-hornogem:ous) c·qu~tio~tlj 'J'hcona1,1:, on consistency of 
n sys10111 or Hw~f•r ,·riuadons . 

Relation1:1 bet wct111 the rouls u11tl the coefllcicnts of poly110• 
111lnls. Sy1n1111•t rk fmmlio1111 ol' the mots of' hn tqu»tion, tram-
lbr111atlot1 or ,·qua 1io11s, 

Stcl.i,111 Iii 
Pt•11uulnlio111, llyclu1, pe.:1111utuliu11 ns " pioduct ol' cli~juint 

cycle~! 11·arn1p1Jslllm1, 1•v1•11 u 11d udJ p1•1111ulutio11, 

N11\'il111 11yN1t•111, w.,IJ 111dt1tl11g ptiuripte, Divi!IJbility crnd httsh 
pl UJll I deft ,,r l'dlli-\1 U1 1ltl'I ' 

Unit O A,111 .. l 
N,ul'1m J 

'l lw tt•ul 1111,11l11 ,. llyNU 111 ua tl t•U111pih~ utdetctl filltl, Nt•igltlJiJttt 
l1uutl~, up, 11 ntill IU~t ti sUtsi I l11ti l pulJH.!! uf Bets, tiulttHHJ \Vci1:>Ull tl!!I 
ll11tlH 111 
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$,clion II 
nvergent sequences, Cauchy !lcqucnc1,11 1 A Sequences, co . . . cl . . . •vilJtiti 

. S beequenccs L1m1t superior an lin11t infer· · tome 1equenccs, u ' 10, of 
a sequence, 

S1clion Ill 
Infinite !!cries convergenoe of infinite 8erie11, Positive terrn s . 

; ' cries 
Comparison test, Cauchy'11 nth root test, D A~embert~'s ratio te$t, 
Reabe's test, Cauchy's integral test, alternating sencs, Leibnitz 
test. Absolute and conditionial convergence. 

Section IV 
Successive Differentiatio11, Leibnitz Theorem, Partial differen. 

tiation, curvature, asymptotes, singular points concavity, covexity
1 Points of inflexion, tracing of curves in cartesian and polar coordi. 

nates. 

Not, :..,_ The emphasia of Calculas portion should be on curve 
u·acing. 

:lunlt 4. Analy1ds-ll 
Section I 

.-\ ( Limits, continuity~~equential continuity, algebra of continuou~ 
functl~us, continuity or composite functions, continuity on [a

1 
bj 

implyi~g bout1dcclnc~s, lntcr111cd ia le V;1 Ju<' Thc\)rcm, I nvcrsc 
Functiuu Thco1·c111, Unlfoi·n, contiuttily, 

$,ction II 

IJllrcrr11tintlu11, Algelwu ur dcl'ivt1tlves1 U!Jlt•1c11th1hllit y und 
cbtttlrnlityi cltr1l11 1·ulc, luve, ~c fu111·thJ11 thl'01'r111, IJ11thoux thco1·r11l 
Holll' '~ lllt'ut-c111 1 Mi!u 11 Vtthte tlu·u1·{11t11ci, ' l'nylu1•'g tht1utt•tt1 , 

S,cti::d_l l 
'l'nyh,1 1

1i ~t' t h·M, M11, 111 t1tf 11 1~ !lt•ll, A, Kl!. 111•u~lom 111 ~111 11 , < louc, 
c1

, to,. ( I I n.), ( I I x) 111
, Appllrn tl u1111 ul' !\11•1111 V•d111 tlt1'1111•111~ 1,, 

M111111l,1m1 J1t111•tlnu t 11,u l hh•ljtthllth·!li l\111~h 1111 uni ~ll11111111 , l11tlrtrt 
1t1lurtttt H111118 , 

St,tltll II 

f lllh!tllll, It l1I l1tt1tl1>t1:tl t1111l:llu11 ~, 1Mlt1dl1111 l11111111l 1t 11 1lti tl 
111 rtt It 111. t,..!.tl• trlw Htn•, \ ttllt 1 ,tr~ u lnl ~ltt lit 1 , tJt , t vul1111, 111 
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Unit 5. Algebra II 
S1&1ioti J 
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Groups, subgroups, Lagrange's Theorem, . Normal subgroups, 
quotient groups. ... 

Stclion II 
Homomorphism, Isomorphism, First and second theorem of 

Homomorphism, Per~utation groups, Cayley's Theorem. 

S1c1i,n Ill 
Automorphisms, Counting principle, class equation, Cauchts 

Theorem. 

S,,tion IV 
Sylow's Theorems, Direct product of groups, Fundamental 

theorem of finite abelian groups (Only statement with illulitrations), 
Survey of groups upto order 8. 

Unit 6. Differential I 
Natur~ and origin of differential equations. 

1, First Ord,r Dijferentia{ Equations 
Linear equations. Homogeneous and non-homogenous equa-
tions. Separable equations. Exact equations, First Orde1· 
highct· degree c·quations solvable for X; y, p. Applications to 
the cooling law, population growth and radioactive decay, 

2. S,cond Ord,r Di§,r,nti,,l ltquil tfom 
Stntcmcnl of' existence and uniqueness of solution under given 
ittlLlul couui lions Algebmic ptopert1es of ~ulutions. w, 011-

sklnu, it! propcrlics ut1tJ applitatiol1!h Linc~t· homogeneous 
C<fllll tlnu.s with cummnt cocfilth·uts. Lim·nr uuu .. humogcuous 
('ljJUtllu118, TltP 11mll10Ll ul' vnrialion or ,uun11wU.~1Sr 

1
rlm 

111el hutl 111 u11ut!nt1h11 1 l bJ1lflkh 1itlH, Lult1 1l! NJtilil luu, 
1\ l'owu H1 t lt•b solutlml!j1 U1t.lit•ai·~ tminu1, !lhtMtthH t,ulntt 

1
1'ht-

uwd,utl of' l1WLl~11IUt1. l.lessHls etjt!lllio.h J .. cMrmlte1li t-c1u111tu,,. 
tltt 111t'lliud ul t li11ihidtlou H.h t\Vu !li111ult1,uruhs Jhsl otilri 
UJlhlliuH , Jilt111lP!1 (•xlsl, he~ tht•Utcm. }JHltll hi tlltlb1•11thl 
I t1U1IIIU11 



f, 

Ulilt 7 t M1all .. h>• I 
1. Vu;lcttw Furr:« SJ,tltttll, 

Nacea,tu-\1 l\ud NUfllcicm~ condition Jor cquHil>riuw of u pnHh.le, 
I ,. t6 ' I ., 

Trlnugk lnw of fbrt'UI, poJyguu luw OJ 1orccM, ~,um If lhcmtmi, 
Mmnr'ht uJ' a rorr.o ubout n line, VE1rlgnor1•1 ffJ1corcm fot con. 
curreul fbt'l'C ayl!lou111. NeccHMctry, condition for a 11y11tcm of 
p1trticlel!! to be 111 ~qttlllbriuttl, 
I~qulpulk11t force sy!ltttns, douples ,rnd their 111otnent11, Equi~ 

· pollence of two co~ples, ltetluction of tt gerteral v..tane force 
eysteirt, Parallel force ~ysteuts, 
Work and Potential Enetgy. Principle of Virtual Work for a 
system of particles. 
Infinitesin1al displacement of a p1ane larni11a. Nec~ssary and 
suffident conditions rdr th~ equiHbr1um of a rigid body mov-
able parallel to a :ftxed plane. · 

II. dentre of Gravity, Formulae, M~thods of symmetry and de-
. c1mpositiott, Theorem ol' P1tppu~. 

Friction ,i Laws of St1:tHc and ~h1eUo Friction1 Problen1, of 
equ1!ibdu111 unuct Conies lt101u<l,tns J.riotlon · (e,tcluding indeter• 

mi.m1tc c:a.ses) , 
datet1ary, 
Slubfo l~qttt1fhrlu111. Bttcrgy ~est uf 11tabHtty (proule1n11 hwolv• 
1,tij om; !l/rtdttulc cm1y), 

J'Jl. dr.ueNd Jfm•t:e SysHH1:1~. 1.1uhil (b11tl5~ lt,tf1 I 1t1uint!11t l'l"lfl I I vr- 10 

rt lJhlu fJol11it1 ttibd lntJtHh iO 1t11tU 1i1' El chstttgc uf l1a!lf' poiHL 
Nrmt,N8ttl'f •t11d ~urt16lt-tti rtJtldHlnuS llH l1 Myat1.hu lo . be uqulpol• 
lrtiu lu zt11•u, R.1!tlt11rdnt1 ul' Jbtmi 11yMi:t:ti1s. ~n, a fi1t1•1• r1111 l 
uUUJJlt, ttud to ,1 w1·m1d1 l1i VH Hu1111M•tll' ~y,1,1111. 
<l t;tlc111 I liihph11•1i1Jmf\lw uf n 1·lkltl 1Jut1y, Utmq•uMlloli 111 111 
lltlh1~Nl o11!1 dl8plil ut· 11luHLH, 
(lditiiidl~t•,I 'fl tttd!Httt~M, lJdhlllh111 1 111H1tlh1aHwtl 1ll~pl:11 r 
HlblH~ tlht ~v!ltt!ttl Ill fiJal u I ri · 1 . I · I ,. · · nr Ir, tl Ml:Jtt(:IPttl ~l'tl tifJ t11tll1Ml 1 (lrW' 
tlu l~t~t IrtJll•t:t1j WtH·k Juut: iuul lfhtt:tlll~I rnm11uy ' 11, · :,11 Il l~ 111 

{i~11l~ndlt1t, I t'U .. t,Hlihrlli•~j JjHHdtllr• tWVhlutd \Vodt. u,1 •1 tlgl, I 
'"" t • . ' 
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JV, J lydro11lntic11 ; Pressure al a ·point ; Resultant pressure on a 
plnne KUrfacc; Oen tre of Pr~sure. 

Umt, 8. Numerical Analy1I• and Compat• PNpaaumng. 
J. Jtortrun 77. Organization of di_gital computer Algorithm and 

flowchu.rt. C1onstants ; Variables, Trpe declaration,. Arith-
metic i:,xprr.11sion, Assignment statements. Input/Output atatc• 
mentH. ( Jonl rol 11tatments if, block if, go to ands. Arrays ; 
Arithmetic: Ntatemenl fhnction, function and subroutine sub-

progrA.ms, 

IT. Solution of algebraic and transccdental equations. Bisection 
rnr.thod ; Iteration methods basr.d on first degree equation, 
Secant method and Ncwton-Raphson method, Rate of con-
vergence of iterative methods. Devc. opment of FORTRAN 
programs of the11r. mr.tho<ls. 

JJT. Sy11tct11 ol' lit1cm· algchraic cqua lion!f. 
J)lr~cl 111cthorls. GausH dimiuation (without pivoting for 
progrnms) ; Un11Hs-:Jwdun 1•1imi11aliun and 1•rror analysis. 
f1,-.rntivr: mr.thods, ('Jm111s-Jncohi 11ncl Gnuss•Seidcl iterative 
,11,,flu,d, ri11d lhr.ir r.ouvf"t gr-!m'1. ,Dr!v,·lopmcnt of Ji'ORTRAN 
ptol-(tllltH, liu almv1 trlf'lhuds 

IV. J 11tt.:1•pulndot1 1t11d Appwximut 1011, 

lmgrnug, uud Ncw/011 f111c, polnti 1'llJ, Ll11ett1 nnd liiglw1 ordc1 , 
M11lt, Ll111,, en, o ,,1101 ntu• I luk1 pulnti11g puly110111i11ls using 
1111111 dill,, cllt:.cB, 1 It, wflc l11fcq,ulntlou, ApJn uxi111utlo11 Uy 
l1 •1t'l l i,q11r111 111cLlmJ , Dev, lo1m1cul uf l•OHtl RAN ptrigtnnHI 

h11 111, 11buY tl1cruy, 

NfllJ I 
J ~, l,uu Y JJ lj•ct i11 thr uulvet Jty Ul 1wJ11nwm wlll b, or lm111 ft 

d,o ,1d,t11 ,1uil wlll ir111 y lo ,1,ud II Apn,, I• u,11 tlils, I 1) 111nl h 
n1, •t:~t1 V1d h11 ltt111111I d8l!8~11U.:!HL httJidl 0111hr prttcdt:tl 

,,, k ,Iott! d1J1 lug tltt y, ru 

II Io, l]lf ul y 111:tlt1tllf 111d ll11 1 i u1 tit U1 ' p 1l it.I!! p 1 

jl Ill JlL II 1,, I,, r1th11t ,I 



B 

III. 
Use of scientific calculator by the students is allowed in the 

theory examination. 

Unit, 9. . III 
s,c,ion J 

Definition and examples of metric spaces. 
Limit poi1.1ts, open and closed sets, Sequences 
functions on metric spaces, Uniform continuity. 

Section II 
Compactness, Conn~ctedness. 

Neighbourhoods ' and continuous 

Section Ill 
Co1npleteness, Cantor's intersection theorem, contraction 

Principle, Construction of real numl,ers as the completion of the 
incomplete metric space of rationals, real numbers as a complete 

ordered field . 

Section IV Functions from R 11-+R, Schwarz and Young's theorem, Implicit 
function theorem, Taylor's theorem, Maxima and Minima, Lag• 
range's method of undetermined multipliers. 

Unit JO. Probability a~d Mathematical Statistics 

,Sution I Probablli ty ClassiCal, Relative and AJCiomatic, Conditional 
probability nnd independence, R a ndon1 Variable,, Dlotributlon 

... unction, Mad1cmaticaJ expcctatio11 anti gencrnlirtg function!!, 

StctitJn II D l.,i,relc I )l,t ri bu tiot, IJl11otn lnl, l'ols•on, Ocomet 1·ic, N tgn I Ive 
Ill 1101111 nl, II y pcrgco m,• lrk o ntl Jl.1 ulllno 111 lul, do II ti u u,•tt• DI, u· l htttl<"

1 

U11ihmn, l'.<p•mcnl lu l, 1fo111111n, ll~ln. I 'um•hy. Lapl11cc ••
11

1 11toh· 

I tt tnt rclnt Iott. 

iil't tl,Jlt TIJ jultil 11wl cu11,1!!1011al tllittll.lul lull, l lortd II toudl e•l""''" 
1 
I•""' 

t lt/11 l!lU I !Utt ,utli / It tcrt, , fijl l,Slll ou IU 1· two vn 1'111 li I~•. Jt • It 
11 

"'"" 
11

'

111 

/11 /11"•1!1/tl!' /uw 111111 wnl 111u11JtritB, Ill\ rt tiltH· 11111 111111 , 11• 11 II""' I, •
11

• 



Sttlitll /J 

Normal distributions, Characteristic function. Weak law of 
large numbers. Central limit Theorem for independent and 
identically distributed random Variablc-s. 

Unlt- all : DUFerential Equatlens-11 
J. First Ordtr Partial Di.ffertntial Equations. 

Definition of partial differential equations, its order and 
degree Cl!issification of partial differential equations into linear, 
ilemilinear quasilinear and nonlinear. 

Linear parti<'l differential equations of first order. Charpit's 
Method, solution of standard forms, compatible system of first order 
equations J aocbi's methods. 

Classification of solutions of first order equations and their 
geometrical interpretation. 

JI. Second Order Pqrtial /Jif_fert11ti11l Equations-] 
Classification of second order equations into elliptic. parabolic 

and hyperbolic, Reduction to canonical forms. 
Cauchy Problem and Notiort of Characteristics. Solution of 

Linear Hyperbolic Equation. 

Ill. S1can f Order Partial Dijf,rn,tial Equt1tio11.s-I l 
Scpat•a tion or Variable!, Product Solutions for Luplace's 

Equatio11., Ucul Equntion anti ,vnve BqmHlon in cartesinn, 
q'limlcrknl rtnd 8phel'ical pola1· co~oraimHtll. 

JV, Suottrl nnrl 1/iglm Oulu l'mtial Dljjermtiaf lrqut1lion.1, 
Lh1rnr punlal tlill~, cntiaJ cquutioH!I with cott!ltnnt to~cffideuuq 

1Iomogcutuu11 llm.!ll t pei'llu1 i.Hfl~rn111ial cttmHio11, with vm inblc 
cu enit.lems. 

NoH .. 1f11cu, pt•t tiuJ tllf luc11tiol ct111nti1J1l!i nf sccuml IJrUl'J. 
Md1iget11 tw•tliwl of'itulvlt1M" eqmttlut1, lJI ll1" !t11111 th 1-S!! I 1h V. 

lhtU It flntlnn -111 
t u,,,, j 

I 1,q, 111lu lttii11, r ,111• Jtttl 1Ju1rtah1. 1ridd I dimnttc1 lslil·1 lth.!111 
wl t J11,,Ut 111 It lu 



JO 

$flHIII 11 ' P,-. aaa Maximal Idcalg, The ficlu 
B~ng oi l.i&Jp,-: ft.incipal I&al Domain. 1Jf 

~of•~ . 

,t,etion Ill .._lliilf • lntegers, Polynomial It 
Euclidean Rinq, Ga~ •,J 1\inp over Commutative Ri~tlgs 
a rational. &eld, Po . gs, 

ovtr . • on Dollll1'1•· Unique Fac.tor11ati . 

~,, E . 
,..,.,.., .. r,. • d ' F' 't and Algebraic xtens1ons, Roots f Ext n,ion FU'! , iru e o 

.e ~- 'ti ad ePtttples of splitting field, construction ~mials, ~ 1 on. 
w,i•aigbt edp •• compass. 

v.-;1s :A ..... IV 
S,monl . . 

Vector space, Subapace, linearly ~ndepenclencc, basis dimension, 
direct sums. 

S#liM II 
un• T,artlfor:ana~ Hom (V, W) Mn1ttix o~ a linear transfor-
mation; ·change of basis, Rank and Nullit~ of linear transformation. 

$,cliln Ill 
lablr prgc;had JtJ¥M;e1 O.uthy .. Schwarti Inequa1ity, .Bessel's 
1-...lhy, Gram llhimdt urtbt>gOAfllitatiun process1 Dua I ~paces, 
Appllc:aatlt1n., to system of Haw e(ttjation,11 
s,,,;,,. IV 

E,llti valltt, tlpA Vt!iOtlt, uharactor!Atio A.nd 1uiuh11al polyuo 11 tlnl, 
cr..rley HatttUton 'thtfuttft11 IJJ11go.niiJJ1atltt11 or U 1f 11N11' I 1'1111~,;,ruJll• 

:~n1 lttvarlant IUbspdces, t:Btett 8Uhi tleeu111p0Nlt .lo11 111v11rl11111 

cett •um, l'tlttiiity t>@ct1t11pt,1ltlu11 Thtol·e111 . ' 

Utdt 14 t M1eh111la~ -i tl 
Ii k'IHIHtdll~ 

hatNlc euttct!pt~ ul' h 
At?bWlt!t'IHtma V~ltith r~t! attltt )'d~ftluu Ve1•l t1I , \ i-111111, ' 
kttt.Hal ntuJ t~ tuv~~;~l Atttd@raHt111 ul' u p1\t llt It' rtl 1111µ ' l "' ' rl 

Utt1~t;tt~Hl~ (liJ H. 11~ l'III \lt•Ml I I !II~ ,111 I 
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and Normnl t:omp_nnents (l>pace curves) Angular Velocity .and 
Angulnr Arcclcra hon. Prindples of linear moment 1 um, angu ar 
momentum and energy for a particle and system of particles use 
of centroids, Dc'Alembe1·t's principle. Conservation field and poten-
tial energy. Principle of Conservation of Energy. 

II. Particle D_wiamic.r I 

Rectilinear motion , . Uniformly accelerated motion, resisted 
motion ; Harmonic Oscilator. Damped and forced vibrations. 
Elastic springs and strings. Hooke's law. Projectile Motion. Under 
gravity and in resisted medium. 

III. Particle Dy11c1mics 11 

Constrained particle motion. In a horizontal circle and on a 
smooth vertical circle. 

Orbital Motion ; :ivrotion of a particle under a central fore~, 
use of reciprocal co-ordinates and padel co~ordinates, Newton's law 
of gravitation and planetary orbits. Kepler's laws of motion deduced 
from Newton~s law of gravitation a nd vice-versa. 

IV , Uigid Bod;' DJ111 amics 

Moments of l uc,·t ia. Ddinitiou and stundnrcl l'csul t.s ; 
Momenta.I dlipsuld, T lworcms nr pu1·t1 l1cl axes and perpendicular 
axes, Prittdpnl 11xr!I and their dt• lcrn1inntion, Equi .. momcntn l ~ystcmll, 
Rigid uody motim, in C'.!- D1 .Flywlwcls. On111pt:1unrl J>CJ1chdu1n ; Cyliu .. 
de1· Rolling duw11 nttd Tn dhwd P1nm.!. 

Anglll tt r lll UlllCltl lllll and Kinetic Bucrgy nl' ll dgitl lmuy. 
Rolatltig buuul h Fixtd PoiJ1 t r11uJ i11 11 Um1ct•td ~lulim1 . Prh1ciples 
tJI Hn~nt 1tlUIUt lll1t1 11, 1ll1g11ln1 1110111dllt11ll nrnl 1•1tfag) lul ll d!.\ltl 
bud~. 

Utth 10 1 Atudyl!!lla 1 \I' 
' ~1:1(1111 1 

j, It 1,1 Hui I 1ltt1Jl ulJ 1utt•gutl,i1H) ul cu11timtuus uml w1~11utt,uit 
luu 111, ,11 I In I uuJ1u11eutnl 1hl.' t11 P111 ,11 lttll•A1 nl Lnlu,h,~. 
If ftl tftl ,Ilt ltlt flill ~IHI IJtll11hll1h nml t· 11tllpluu11ly. 
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s,ction JI 
Improper integrals and their convergences, com?arison teats~ 

Abel's and Dirichlet's tests, Beta and Gamma functions and their 

properties, 

S111ior. lll 
Differentiation under integral sign, Integration in R

2
, Green's 

theorem. 

Section IV 
Integration in R8, Gauss and Stroke's theorems. 

Units 16 : Analysis V 

Section 1 
Series of arbitrary terms, Abel's and Dirichlet's test, conver-

gence, divergence ·and oscillation, Rearrangement of series, 
Multiplication of $cries, Double series. 

Section II 
Sequeuces and series of functions, Pomtwise and uniform 

convergence. Weiestrass M test, Uniform convetgence and conti-
nuity, differeutiation and integratto11, Weierstras~ Approximation 

Theorem, 

Section III 
11ouritr series, :Ftjttrter expansion of piccewiae monotonic 

H..mctiUWJ. 

S,elitm J1· 
lfuwer scrld amJ thelt co11vc1·geucc~, Absolute ulld 11ulfu1 111 

rrnivc, gctk~ ul1 ii pbWe1 8tl'1t!!1 Use bf' puwet H~tlcs lhl' ilrll11ii1i.t 
loM.-ll lHnir·. l11tt,ot1e1ttint it

1ttd t dgottti 111flrle flJ 11H-luu!4. 

8Mtlull I 
Uult-11 i Nu1n1Jer 1t li@61o/ 

•tll1e 1JlttfJliadtlitt1 JtqtiAlloh ux I- hy r . tlll' 1ri 11 11 l•1 

Im Hint 11 ltt•oh:111 bl At1Lhtt1ti11t- . ·1 lw Blll~11 ,11 1r,,i1 111 

1 :•111c<, l It,, l!ttlll !Jue 1, ul Hj,•cl , 11 1, , llpl •1-1td I II Ii i i I ti Ii 1 1 

11 I Uttut cuhnHHtkl1 N, Jrt·Mlilll 1k 11,11 ltHI t 111 '
11 

&.hti,i I itHttnl' Ltlilt I li1u111111 1 Wll••Hi'~ l l1 t11lt ,1, 



S11lion 11 ,• 

S,clion III: 

Stetion IV: 

Tlll' l'unctious a and 't, The l\1obius Inversion Formul 
'L'l a, 

H' Greatest Integer Function, Euler's Phi-Function, 
Euler's Theorem, Properties of the Phi-function An 
application to Cryptography, the order of an in,teger 
modulo n, Primitive roots of primes, composite 
Numbers having Primitive roots, The Theory of indices. 

Euler's Criterion, The Legendre's Symbol and its 
Properties, Quadratic Reciprocity, Quadratic cong-
ruences with comµosite Moduli, The search for Perfect 
numbers, Mersenne Primes, Fermat Numbers, Pytha-
gorean Triples, Fermat's "Last Theorem". 

ii 
Sums of two squares, Sums of more than two squares, 
The Fibonacci sq~ence, Identities involving Fibonacci 
Numbers, Finite continued Fractions, Infinite continued 
Fractions, Pell's equation,· The Prime Number 
Theorem. 

The scope of the Course is indicated by the relevant portions 
of Chapters 2 to 13 of 'El~mentary Number Theory' by 'Davis 
M, Burton', Indinn l~dition, Universal Book Stall, 1990. 

Ot/1;1' Referencer : 
t. George R Andrew!-\: 'Nun1berTheory': W.B. Saunders Co., 

Phiiucldphfo, Hl71. 
Hindustan Publishing dorpomtlon (India), Delhi; 1984. 

3, 

I. 

V I Utlll J 

J. (]llntc1·; 'N11111hr"1' Thrrn y' I Olivet & Boyd, Tntcrsciencc 
1'Ltbl11dlC'r I 1H', Hlb4. 
WiJ , Lcvctptt· 1 1Tupics iu NunilJcr ;l'lwury' : Vol._ J 
Adctlan 11 .. Wc11l< ) , Publishing ( ompu111 , ltic. Rcudmg 
Mu!i111m·l111s1111l!I; UHA. 190h. 
J, NIVPII & U.S. iuckcr11111n t 1Att (utrntlttclitm to thr 
f 1li1 i(JI y ul' N 1tt11IJl'I '. Wilt' l~U1' ll:1 ti IJld ., Nt.:w Udltl l uYu. 

Uult tall : Uuolm1.u Algeth•tts 
lJt fliillluu tJI a J11ullally 01Uc1d Scl; < 111•tim hull LultltPfl; 
1'i t111qJlc!! uf I.JtHlll'l•s1 Otwlltv• .Ml!t•ls ttlll l Juht!:1 Li-11gth 
,111tl l 111\11 tlhg UtmLllli"us, Coi11ph Jll' 111~, Bul,llith ce, 
, ,111 I lu,111 ,, 1,lil 11,~ In I LI 111< l'll 
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S,C,ion 11 : Modular Lattices and Examples, Length and Co . . . . . vermg 
conditions D1str1but1ve Lai:t1ces, Complement in n· t . t . u~ 
butive Lattices, ·Corrtplem'Cn~ed Distributive Lattices and 

eJtarnples. 

S;ction I I I : Dyfinition of· a Boolean Algebra, Ideals of a Boolean 
Algebra, Boolean function. Disjunctive Normal Form, 
Oortjunctive Normal Form, Representation ?fa Finite 

Boo1ean Algebra. · 

Sdil)n IV:. Sw.itchh1g Circuits, Simplification of Oircttits, Non-
series parallel circuits, Design examples using Boolean 
Algebras, Design of n-terminal circuits. 

of· ' 

The scope of the Course is indicated by the relevant portions 

(1) Chapters 2; 3, 4 and .. 6 of ~Lattice Theory' by Thomas 
Donnellan, Pergamon Press ( l 968) 

(2) Chapters 2 and 4 of cBoolean Algebra and its Applications' 
by J. Eldon Whitesitt, Addison .. Wesley Publishing Com-

panyi 1961. 
(3) §9,9 of 'modern Applied Algebra; by Gatret Bit'khoff and 

Thoma!J d. Bartee, McGraw Hill Book Company, 1970. 

(4') §12.10 or 'Elcmctits of Diaoi·ete ~Ia thematics; by (1.L, Liu, 
Mc01'Uw-11Ul Jnlctnational ecHtlous 1986, 

(D) §1t.S of Di~cretc Mntlrnmatkul E1trt1cturca with Applicatio11s 
lu tlomputt>t· SdoncJ by J,P. Trembley tt,ul ll. Mnnoltm\ 
M,~nntw-11111 ltttt111urtH011ul Jtdlflon!f hm?. 

·Otlior Rerereuoe• 1 

I. 

!JI 

TlmttHIH l 1~ llrt1·tee I 1JlglU11 tltHitpllh'"l' lt'1111d 111111•111 ,d11 
: 

M,•drHW Hill lHlt4tttE1tltHw 1 (0th etlhtuu) t111n. 
II ()11tluw1 11lr~~ ! u,,ult>ah Algeb1·n~ ,uttl I 1~ Appll1•11tlt 111~ 

Uhwld1• I 1JtllltJt1 (H-11:N) 
iji Lt tlntt~, ~· : Lntllr-r 1f'ht·m\ : \N.11. Ft·ePhllltt & l 1

11 , 11171. 
L Ii/'. Ai•th njrll ov : 1•,h 111t t1lR ol' t :tllf,•f' 'l'iu 111 } 1 1111111 11 ~1,111 

Pt II 1IM11t1~ f I, 11ttplttl ) ( I q, 1). 
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lUa(fJ:U I Dherete•Mathem.idiea 

S,clion I : Graphs and Planar Graphs : Basic termi1..ology and 
introduction. Multigraphs and weighted gr;iphs, Paths 
arid Circuits, Shortest Path in weighted graphs, Eulerian 
Paths and Circuits, Hamiltonian Paths and Circuits, 
The travelling salesperson Problem. Planar Graphs. 

Section II : Finite state Machines : an Introduclion, Finite state 
Machines and Models of Physical systems, Equivalent 
Machines, Finite state Machines as Language Reco-
gnizers, Introduction to Turing Machines and examples. 

S,clirmdll :.;JBlock 1designs, Square Block designs, Hadamard con-
.figurations, Error correcting codes, Introduction to 
, ;Di'screte Numeric functions and generatiag functions. 
1\1:anipulation of Numeric . £unctions, As} mpotic, 
behaviour of Numeric functions. 

S1ction JV : Generating Functions, Recurrence Relations, Linear 
Recurrence relations with constant co-efficients, Homo-
geneous Solutions, Particular- Solutions, Total solutions, 
Solution by the Method of Uenerating Functions. · 

of: 
'Fhe soope of the syllabus is indicated by the. relevant portions 

(I) 1 rlhnpters 5,6,7.8,!) and 1IU of tlie bobk : Elements of 
Disct~te Mathcinntks by d,L. Liu, Ivie-Graw-Hill. 
r tttet'nnticmttl edi1 iuns 1985 

(2) §9.7 pj LJl.J.u1 uf '~1ot1cu1 Applied Algebra' by Gnr1ctt 
11irkhull uml ~nm111 l!I a. llut tee, f\:tcGrnw.alllll Book 
C:utttpu11y, 1 q70, 

(U) Cl11q,1t•1t1 Out 'A idi~t t \1111~1• iu Uoh1IJh1·1tul'lL1I t\lt1llie111t1 1o 
ties• uy lutt Awll!1Hou-thdbn.t Applied t.liHhl'11111tlt•!I uwl 
1t11tl Ou1,1pmli,g Htfotn.:c ~etles 191Ll. 

Ulh~, lit}eitlti,;U . 

I A 11. lltlliillisM I JJhtu Slrhlitule : l'h, lH) rim\ Puu·lltt•' 
At ult 111lt 111 Nt w Vt,l le, 1 Y1 I. 
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Bella BoUagas: 'Graph TbtotY, a~ lntroductlo~1 Course'-.. 
2· S . Verlag Graduate Test 1n Mathematics, No 83 pr1nger , ,· , 

New York 1979. · 
111.1 : h Deo : 'Graphs Theory with Applications t 3. .1~arsmg . , p o 
Engineering and Computer Science - rentice 1-I~U 
of India Pvt. Ltcl • I 9t4-. , 

4
. Frank Harrary·: 'Graph Theory' -Addison-Wesley 

Publishing Co. 1972. 

5. Jolm E. Hopcraft & Jeffery D, Ullman : 'Introduction to 
. Arltomata Theory Languages and Computation'-Narosa 
Pbblishing House, 1989. 

6. K.A. Ross & 1c C.R.B. Wright : ·Discrete Mathematic' ·; 
Prentice HaU, Englewood Cliffs, London 1985. 

7. Oystein bre ; 'Graphs and thier tiSes' : The Mathematical 
Association of America-1963. 

Unit-19 lnte1ral Tran•forms, Fourier Series and 
Boundary Value Problems ' 

Section I : Laplace Transforms. · Definition. Tables of Laplace 
Transforms. Simple theorems of Laplace Transforms. 

• Solutions of Ordinary Differential Equations with 
comtant.coefficients. Solutions of Difference Equations 
by Laplace transforms. 

Section JI 1 Linear Boundary Vnlue Pl'obleh1~. The cqualiou for 
a vibrating strlttg. l!'mu·l~r Ser lcs, lnitially displ;:icctl 
vibrating ~trh1gi Vibrathtg ktrlug Juidal \t<'locit\' 

I ' • pr~sct1 betl1 frnUsVetec vibrtttfug n101r11J1•11 tte. 
Secl2oll 111 t ~1,1ct11pe1•aflt1•c lti n bn,· With tllfll!tcut l,uuutl nt·)' 1•u1Hli• 

hbm. Heat IloW iu tWtj,-clltucusltittM, 
S,elloH 1 I' i l~iittdet luwg1'als. Ftiud~t• H·t111~fbt•t11ij. AppH,•rH 11111 111 

t,uul'I~, Jut~grnlg ttmJ !hth!i tb1·111g 111 heni Hu\\' pn tld, 111• 

~le_lHu , i'nt1sf 1H tu, l\:lt.!Hlu lhven1tuu lJ1N,h111 t. 

ll,Jetth,, , 
\ 'IIPtrilltJt!u I M1 I litu Ii I 11 \j!JJlll'll ~III IIJM 11 11 I h•i I 1\ 11 

t
:,~~ltJ~HWUtlll J.ll.Jtt:Wt, IJ11V111 P1d,ll, 1u1h,,1 ,. , l~t 1\I ,1111 

J (tlllttj,ll l I 11 111! At I 1 Ill\ 
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2. Fourier series and Boundary Value Problems by R.V. 
Churchill and J. W. Broven (l{c Graw Hill, Kogakusha, 
Tokyo, 1978 (Chapter I (Arts. l-8), Chap. Il (Art. 11-13 
and 15-17). Chap. VI (Arts. 50-53, and 56-58). Chap. 
VII. (Arts. 61-66 and 68-69). 

3. Methods of Theoretical Ph}-sics by P.M. Morse and 
Herman Feshbach, 1952, ~fc Graw-Hill Book Co.) 
(p. 469-471. for Mellin Transform.). 

Unit 18 : Computer Mathematics 

l. ...Vatlsmuuical LDgic 
Statement Connectives, Arguments, Quantifiers; Deductive and 
inductive methods; Predicata. Basic switching functions: 
composite functions; .l\nalysi.s of logical circuits; Postulates of 
Boolean algebra; De Morgan's theorem: Duality Principle, 
Algebric implifications: Canonical forms and functions; 
l\,finimi7,ation of functiofil hr Karnagh!s maps and Quine-
Moloskey technique. 

2. Data R,p,esmtation and Binary Arillunalic 
Conversion from decimal w binary. octal and hexadecimal 
svstems and \-"'1.ce-ve:rsa: Fixed point representation; Addition , 
Subtraction by l 11 and 2·s, complement: l\.{ultiplication and 
division: Floating JX>int reprae.nuition! BCD. ASCII and 
EBCDIC code;,. 

3. Prggramming Lan.1"".i,t 
PASCAL, Const.ant.3: Van bles. Expremom; Awgnment; 
Statements; Input/output con...~ctions. Control tatci:nent£: 
I terative statements: Arr ys, Fun llotu aw SubrouWif!!; 
Subprogtams De~clopment o 1mple programs and their 
implcmenta tiou 

4 Optinutalton 
P of Optimaht} nd its apph borts to rnului:t g 
tfo bt ms Algorithms nd d elopm nl of 11 t 
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in tbO! exaJDir1ati01>4 will ,consist. f 
(0 ThcOl"Y p~per · · dfUf · 

0 
40 No•~ manka· and shall~ be. a£2-. hour atm,n and ,10 rnarks 

n...,. .. _..J to int.ernaf ~sment' baS6cL upon th 
are· a,Wjf~ · • e .,,,...-.c:tioalJWOrkuillJliD&;u.1e year.. . . 
colilPJJ""• "r---- -

h 3 periodfj, and-f01\rpractical. 2' periods 
(2) For t eory . Per 

week per student ai:e allotted. 

· · -l- and Game Theory 
Umt'"20 l L1aear Ptop-aaauuul 
S,etion 

1 
: Linear Programming Problem. Graphical approach 

for solzing some Linear prog,ams. Con~ex.,se~s... &up-. 
porting and Separating Hyperplanes. Basic Solutia~ 
Theory of Simplex Algorithm and Simplex-·Method. 

lidoatt Programming by"1:"Httdleyi-
CHaptcr 1 Art. L l -1. 7'and-Qt.rettions ·on page -22: 
Cltapter 2 Art.2.9-2.11; 2.16, 2:19=-2:21 and Questions 
on page 10: 
Chapter 3.Art. 3,l,r-3.10 Q1;1.estions on pag~ 105. 

Section JI : Chames' M-Technique, Tw-o PlnuicJ• ~1:ethod for arti-
ficial, variables. Inconsistency and Redundancy. 
G. Hadley. . . . 

Chapter 4. Aft. 4,1, 4,2, 4.5; 4.6•~. 10, 4.11 Questions 
on page 144-146. 
Chap_.te( 5 Att, 5.J, 5.2, 5.3, 5.8 · Qµegtions .on page 
170-171. 

Stdion I II ; Dual Line p h • • ar rogram; uuahty Tlieorenu, Formulfl tion 
of dual prohlemtt Unbounded solution in the r~•imftl 
;ffiMfjt)rt.litih lfitl A!!igfimtut Ptobfom8. Algorit111 
1kt saMttg--thenn 
d. Hndl@y, 
OhttJ}tet 8 Art. b.i, IJ.ti Quc~liohs 011 pngr 2~U-207, 
Ohapler y Att 9 1 t H pttgr a~4 .. a1w. . ' 3 ,J, lv. !l 1 L tl. 12 Qlll'itiioll'I pll 

O_r,ci atiom R..cseai:ch by , J. 1 Li tJli lVJJltll te ohHtfUi 
itfdet lJ ~jag, t o~ .. f g2 · 

t IIU!t1H I 9 11 l~! I A4 y Ht~ 
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.... TY: Game :11eory Problem. Two Person Zao-Sum Game 
Graphical Method for solving 2 xn. and Did matria 
game Dominance Principle. The solulion ot a 
Rectangular Game. 

Theory of Games b), Mc.K.inglsey. 
Chap. l Art. I:, 2: 3: 4 ~on mi page 18. 

Chapter 2 ArL l, Thcoran 2.6 OJJ 36. 37
7 
3' 39, 

40, 41,§l, 43 Art. 5 page 50-58.. 
Qµestu1.s OD page 56, 58.. 

Ollw Ws for ctnr.ndta:tion 

I. Linear Programming and Net work Problems by Mokhtar S. 
Bazara, John Wdey and Som: Second Ed. 1990. 

2. Linear Programming Methods and Applicatiom by S.L Gaa 
International Student .Editio~ McGraw-Hill Kogakimha, Ltd. 
1975. 
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