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UNIVERSITY OF DELHI 

B.A. & B.Sc. (Hons.) Mathematic ., .. 
\ \ 

SCHEME OF EXAMINATION ..., 

The Courses ar~ divided into three parts. Part I is to be 
covered in the first year; Part II in the second year anc1 Part Ill 
in the third year. The contents of the courses have been divided 

, into ten papers. Details of the syllabi for each paper are given in 
the following pages. 
Part I Examination- 1991 Duration Marks 

I-Algebra and Analytic Geometry 
( Hrs.) 

Paper 3 100 
Paper II-Calculus 3 100 

Part II Examinatio9- 1992 
Paper UI-Analysis I r 3 100 
Paper IV-Algebra I 3 100 -Paper V -Differential Equatlo 

Mechanics I 3 100 
Part l/1-Exammation-1993 

Paper VI-Analysis 11 "' 3 100 
Paper Vil-Algebra II 3 100 
Paper VIII-Differential Equations and 

Mechanics I I 3 100 
Paper IX & X-Any two of the following· 3+3 100+100 

\(I) Numbet if1eorv 

{11) Matha atical s 
(iii) Numeric r ath 
(iv) Lin r- Pro r fitl he ry of Om 

(1 attl The r~ i' r 1 l lit Th or 
t q th t 1 
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Paper II-Calculus 100 Marks 

[Revision Unit : The real uumber, system, Representation of 
real numbers as r,oinrs on the real Jine, the notion of distance and 
an interval on the real line. The concept of real functions and 
their graphs. Derivatives of polynomial and trigonometric functions 
and of their simple combinations. Primitives of functions and their 
calculation in sim1-Je cases. fnt~ation by substitution and by 
parts. Application'i to determination of areas under place curves 

\ 
in simple cases]. 

Ne~ghbourhood of a point on the real Iiue. Notion of limit 
. of a function, Algebra of Limits Continuity of a function at a point 
and on an interval, example of co~ninuous and discontinuous 
functions with geometrical illustrations, algebra of continuous 
functions, composition of continuous functions. 

Derivatives of a function at a puint and on an interval, geo-
metric:d interpretation of derivative, derh-ati\·e as a rate measure, 
~lgebra of derivable functions, compo,ite functions of derivable 
functions. Inverse functions and their dt-rivatives, derivative of 
Implicit functions, ancJ derivative;;of function defined parametrically. 
Derivatives -of logarithmic. exponentiaJ, and inverse trigonometric 
fwiction, Hyperbolic and Inverse hyperbolic functions and their 
derivatives. Derivaf1ves of higher orders and Leibnitz rule. 

Tangents and normals, sub-tatagents and subnormab, curva-
ture, radius of curvature, circle of curvature, involutes and evolutes 
and asymptmes of curves in cartcsian and j)('lar co-ordinates. 
Singular points and curve tracihg. Fwictions on R1 to R, partial 
differentiation, EUier's theorem oh homogettous functions. 

littegraUott by 
1tratioha1 fuhctiot11, 
formula<: 

partial fraf:tiotu. integration of tatibnnl nutl 
Prdperlics of definite ituegrau. Reduction 

E «luaUUtt t1f urerui atttl lengths ot ctitve! it1 the r,t u~1 cYnlua 
u it, ul Vul um~ nd itJtfJltf:j ur wilds ot tevt1lut'bn. 



Part II Examination 
Paper JII-Ana{Jisis I l 

00 
Marks 

Sequences of real numbers, conve~gent sequences, Cauchy 
sequences, algebras of convergent and Cauchy sequence. Cantor'~ --
construction of real , numbers (starting from rational numbers). 
Cauchy's general principle of convergence. Bounded sets of real 
numbers, suprema, tinfima, existence of suprema and infima ot 
bounded sets, tvfonotonic sequences, limit superior, limit iqferior 
of sequences. Infinite •:ieries a11d their convergence. Compariso:q. 
test, root test, ratio test,• Raabe's test, integral test, Leibnitz test and , 
Dirichlet's test for converc,ence of series. Absolute convergence and 0 I 

rearrangement of series. Cohvergence and absolute convergence 
of double series, sufficient conditj.ons for the validity of 

"EamHl = L~~m,n = t .Eam,n· 
. r mn ,nn nm 

I ' . 

Products of two absolutely convergent series. Cau.chy pr~duot of 
two series

1 
one of which is absolutely_ convergent. Real numbers 

and Decimal representations. 
1 

l 

Properties of continuous functions unifotm con.tir~uity J distonti-
•~lUOllS functions, types of discontintiity and discontinuty of1 mono• 
it tonic fu11ctio1a, Infinite -imits a11d Litnits at infln1ty1 ' 

Rollo's theorem, mean value theotetn1 Taylor's theorem with 
Lngrango's a.11d Cauchy's form of remainder, 'tayldr•~ and Mac• 

laurln's serie!I of elementary functions. lhdetermihate fornli , 

. Functions of two anti three variabld; thch- contwulty and 
diffe1·entln.Li1ity1 Vuung11 and Schwarz' to.ndltloit of eqmdlty of 
r.. at1d r,,1 • I 1tw1ici l fu11t: Lio It thedrt!.ttl. tl.~uren1 nu<l 
lt1Bxhna aru\ tnittltn :L tor ruuciluns or twa vnrltiililo•j Lilgt;l1U(,ft1

1
d 

ttti,llwtl of tmtlotcrruitictl 1t1upliplie111 

l)1tper lV--;jJ/N~b,t1 I wo Mnl'k~ 
Oruht-> Tlieoty : S~n,ijjrtJtipl; gt't.1UtJl, tltkl"nmt c~tm11urttwl1toll 

l~d,li ul ~fotlpM, t!ub11tiJ1ljii, LIIMrllllMt'i ·r11~tb1tl , l 1y,41~ Mllllfl•1 

t ou,u,I 1ulti~w111J~. Q.butler1t group§. l-l.d1ntrnit,rphhmt lit1d hurnot 
1,hlalu dtc'1Jt 1JIHR1 l'er111HlrtUun ijt·ofWI LtHi1 tfoyluiN tlu-t,,nu11 

L ~tf/1 bhll ntUJ pi Hh1lhtlt11i~ 111 ui J\ 11 , 
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,., 'I'l ho 0 tr,,r Mathematical Stati,tics as a subsidiary 
Jvole :·- 1ose w o~ • • 

subject will not be allowed to offer Mathematical Statis .. 
tics as an optional course. · 

Part [--Examination 
P~per I-Algebra and Analytic Geometry 

Algebra (2/5) 
System of complex numbers introduced as a system of ordered 

pairs of real numbers Representation of the line segment, straight 
line, circle and regions in the complex plane. De Moivre's Theorem 
Applic~ns to the determination of roots of complex numbers, 
expressions for sin n fJ and cos n (J in terms of sin fJ and cos (J & vice 
versa. Sums of simple finae series like I cos n9, l: sin ne etc. 

Algebra of Matrices. Raak • of a matrix and its invariance 
under elementary row and column transformations . Solutions of 
system:t of.linear equations with not more than four unknowns. 

Symmetric and Skew symmetric matrices. Hermitian and 
Skew-Hermitian matrices. 

r 

R elatio1 s between roots and coefficients of a polynomial equa .. ' 
tion, Evaluation of symmetric functiops of roots of cubic and biqua-
dratic cquationi,. 

Ana(ytia Geometry (3/ 5) 

Second aui.l hlgher u.egrt:.C equations I ep1csonting stru.ight Jines. 
DiscciOu of a pnir uf iutersectl.ug Uucs1 

Coadal circles , Pole auu I'olat' und 1 clatetl piopertics. 
Orthol§onAI drulcs, gqualiuug of paruboiu, elllp~c and h}'Pct uul lH 
1U1n<la!i.1 for 1111 , .Eltn1Cflt1y pH.!p rtics 01' t}1lll.i CHJ'VC~ l G'1filllJC uf 
t~orctlnern iutcl, Glas,Uloatlun ol Ourv~ tcp1csc1,tuu hy Ull oql.lll " 

uou ur U,e 1cc<>nd Oegree li1 two variable, . 

J\,udytic 1tutly ot nlauc1 htuight H11cs, sphere, ct.me ,rntl c) Butlt i 
srn,u1rua ffd tid.us tH ellipsoid ud elbthenlat )' lJIU))Cl tic!. 
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Riuglll & l•'irlds : Rli1g~, subriugs ideals, Qtlotient Ring~ 
lateg1•n.l <lom ,las. Di\.'isiori Rings tield. Subfields. Chatacteri-

• r ,. 1 •""" .. " .... 
.-~"' 1.i, 4 u~1u, 1.1.ua10.r.uv) f.u41s1t1 al!u JSornorp1usrn J. ueor<."n1s. 
I1uhoddii~g of a ring with?ut unity in J ring with unity. 

Linear Algebra : Vector Spates, subspaces, Base:i and 
dimension, linear transformations. Alg~bra of linear I transfohhation. 
Matrice.~ and linear transformatlon. Rank and nullity of a linear 
transforrrlation. 

Books Suggested.for Reference : / 
1. . ' Topic in Algebra by ,I.N. Her~tein. Blaisdell Publ.ishin, 

Co-3rd Edition, Vikas Publication 197 I. · 

I 2, 

g. 

4~ 
r 

Lift.ear. Algebra by K. Hoffnian and R. Kunze, Prentice 
1 Hall Inc, 196c ,,. 

Linear Algera by S. Lang Addiwn-Wesely Publitihi:og 
Co. 1968. • 
A First Courses in Abstract Algebra by J.B. Fraleigh. 
Addison, WQsley Publishing Co.-·1 968. 

' 
I 

Paper V-Differential Equad'ons ttnd Mechanics I 100 Mark! .... 
Mechanics l 

(tleview Unit : Scalar dnd voct6t product~ 
a Vcotot ·oh u directed One) . 

i projectioh of 

T.ti1,ld prot.luob, DHferc11tili tf ot1 ttutl intu~rution or n voc1or 
i'Uuctlou ori flU i11tetval Diffol'cutiatlou uf a µ16ducl of lWo Vettbd1 

Otudle11t, dlvcrgenoo ff Ho cw J t,f n Vector, ~fort1dnt1 of a. (looUlilll ,·l) 
Voctor1 111Juut It 1,oh•t ScJttJa .. Ult>Jno1tt tlf n, vcctoi' nhthtt u. Jircctct.1 
Him. 

litt11h,.: t)t,t~1•fJlJLI df Htuthfi11les Ua!lc lA\\I or 111crhm1le111 
IHI ct htf h•fl.1ttU11 ut rntu1 euul1 , Wul 1t t111t.l ~11er{,f~1 11.tudplt I ur 
Jltwai hiototJhUJ1t1, tLttlfulur 1ttomtml11tt1 dntli l!H@1gy Jbt n ptt1tldo 
tJuitt1m vMiml dultl uud po1,Jn da.J cue1 gf. l'l lddphJ ut· t-tHt~cr 
Vlttlud t,I uu I JJY thr li tJua·Hde, . .,. , 

lt '.l tlllw ti· fuUtlUH ! Utdlbiudy lcc~it;tfttbt1 hiUtlbH (lJmlu 
llu ,,,m qtfiJ !ynwHlj ltt!Alllutl U1UUdtt, J htHttlJIII Uautl tftH 
li lipl wul in utf vll,u1t1ou~ ~l1M1lt p1h;,~ luhl 1uh1• 
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Homogeneous linear differential equations. Systems of linear 
differential equations. 

Books Suggested for Reference: 
·-<'· Principles of Mechanics by Synge and Griffiths. 

2• A text book of Dynamics by F. Chorlton-Chapters 3-6 
for problems. 

3. Statics by A.S. Ra~ey-Chapters 3-~, 9, 11-12 for prob-
lems. 

Part III E~amina#on 

Paper VI-Anal,i~is II 
Definition and existence of Riemann integral of a bounded 

fW1ction, Darboux condition of integrability. Riemann integr!tbility 
of continu'Jus functions and monotonic functions. Riemann integral 
off unctions with finite number of discontinuities and of functions 
with discontinuity points having a finite number of limit points. 
Reimann integral as the limit of a sum. The Fundamental theorem 
of Integral calculus, Mean value theorems. Definition and examples 
of Riemann~Stie1tjes integral of bounded functions. ........, 

Sequences and series of functions a nd their pointWise conver-
gence. Uniform convergence of sequences and serieg of functions, 
Weierstrass M-tcst Uniforn1 oonvel'gence and continuity uniform 
ton'Vergen ce and integration, umforru convergcllce anti differentia-
tion, ·Weiers trass approximatJon theorem. 

Power series anti their co11vc1ge11ce. AbsoJute and uuiforn1 
convergence of a power kcrics. Defin1titms of expouentlnl, logarl-
tfu11tc, trigonometric fw1ctiatt§ by means c,f power rm.t iet nutf. doo uc-
tluu of their propertiC!. 

i utUJer fie,-Jee anti its codV rgencc. .Fotui r sm iea or fun t1ons 
of l,uund tf vutlatJt:Jh anti ollferel1tlable runttl.o11!!. 

i; lfUOff i ftdngrtilJ. 00Hvcrge11tc bf att lt11}1rtl1j 1 llit l t 
U lllJ, i j U l lH. Jjf lichl t1fl t st. IJet tt tH.t OttiiiliUi nmtHUiU1 1 h t1 
t i ll It t f I tlt1t ldij!, 1Jllt r ttti ttf UJi Uhtl t lhl I I i H 
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· Double and triple integrals, iterated integrals. change of 
order of Integration, Line, Surface and Volume Integrals. Green's, 
Gauss' and Stoke's Theorem. 

100 Marks 
I Paper VII Algebra II 

Group Theory : : Centre. Normalizer. conjugacy. Class 
Equation. Finite groups. Cauchy's and Sylow's Theorems. Automo-
rphisms. Inner Automorphisms. Direct product of two groups, 

Rings : lmbedding of an integral domain in a field. Field 
of Quotients. Polynomials ov&r commutative rings. Prime and 
maximal ideals in commutative rings. Euclidean domains i 1 • w ,p,:, 
idei domains, Unique factorisation domains. Eisenstein's mhfJlk.m 
of irreducibility. 

Linear Algebra : Dual spaces, transpose of a linear transform-
tion. Direct sum of subspaces. Characterstlc values, Characteristic 
vectors, Cayley-Hamllton Theorem. lnndr product space .• Gram-
Schmidt orthogohalization proccess. 

Books suggested for Referenae ; 

1. Topics in Algebra by I.N. Hersteiri. Blaisdell Publlstilng, 
Co.-3rd Edition. 

2. Linear Algebra by K. Hoffman dnd .R. K'unze, Pre11tloe 
Hall Ina. 1061. 

3. L111eur Algebra Uy S. Lnng, Addlson ,Woslay f>ublluhlng 
Co. 1968. 

4. A Fitst courses in Austttiot AlgeLHd by J.U, !=t11h1lgh 
Addison Wesles f>ubllshi11(1 tu, HJtlOi 

Poµor VIII Dlflot,t1tial cqustlul1B lifld Mod1lmlr:a (//) I Mtulo1 100 
Mov/11Jt1ics 

Ga11urnl luruo svsten, lutal to1ciJ ai,d tutttl 1t1mhutU rnlotlvn 
tu ll uo u tJul11t 1 otul h1utttlmt lfttc.UU I} bhat,ye uf Uf1'111 ~1ul11t 
NOi.mi.i nry amJ , sufficlij11t cOttt.tltlotie ru, a nvsn.111 to be ur1111, .. ,1tu11 
10 t lu, Mtmttml of a ouuplo, btHhjJbsltlutt uJ t.mUpltttt l\gLIUl'tlu1 

Uf u futcl' Y Um1 tu u lof-cll thid ti boUplti ti UtJl'llUII tt1 ft Wltllll!h 
11,vurhmts of o sYtJtatt, 
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, 1 and horizontal vibrations of a paticJe H k , law Vert1ca oo es · 
attached to an elastic string. 

. . 1 ne . Components of velocity and acceleration . Motton m apa · . . · 
. d' 1 d transverse; tangentil and normal. ProJcctile Cartesian, ra ica an . . . 

. . _ esisting medium. Constrained motion m a hori. motion in a non r . . 
. cl ical pendulum Constrained motion on a srnooth zontaJ cir e con . . · 

. 1 • 1 Simple pendulum, Motion of a particle under a cent-vert1ca c1rc e. . J. 
l r D'ffi rential·equcation of a central orbit In both reciprocal ra 1orce. 1 e , . . 
I d dal Coordinates ]\:ewton s law of grav1tahon and plane-po ar an pe ' 

tary orbits. Kepler's laws of motion deduced from Newton's law of 
gravitation and vice Verra, 

Coplaner force systems. Neces~ary and sufficient condition for 
equilibrium of a particle. Triangle law of forces, polygon law of 
forces and Lami's tJ,eorem. · 

Moment of a force about a line. Varignen's theorem ~or 
concurrent force systems. Necessary condition for a system of 
particles to be in equilibrium. 

Equipollent force system-definition. Couples, moment of 
couple, equipollence of two couples, Reduction of a gencr~l plane 
force system. ·Parallel force systems. Centre of gravity formulae. 
me of .)ymmetry and standard rdults (Statements only). Principle of 
virtua1 work of a system of particles . 

Motinrt of a system of particles ih plane. Motion of tho mas• 
celltre and motion relative to the mass ccutrc. Prh1dplea of linear 
momentum, angular momentum and cnci-gy for a system. ~rwu bOclY problem, 

lnflhhesimel displanrtu@ut of' a plane lnmlno., Nt:cu~u,ry anti 1 
ul!iclen t tontll tluus for eq utll br ium rigid budy 

I 
lnll v~ 1,le l'Rm lid 1

" a. llxed plane. P1dblellls un'uqtillll.11lt1m tnnlcr fol'llt'I ln..t111U1111 frlotiott (exdutHn l tl t, 
8 11 etermu1atti cii!cri). Stable <ntuUlln ltth1• 1!.1tu10Y 

ten ol ataliUlty (probtu1111 hivol\fl11g one variable unly). 
n(ffef,-tttittl lrtttnfia,u l 

llltAt btd" tlltrer,h1tlil ti1Jilallu111. brrn.111ll mllol 1lltlelt1IIHRI 'Ila lllu111 Wl!lt l:il11t1a111 iillll \it1tl11bl@ t:U@IIMeutN 



l•~ulr.r'~ theorem (without proof) on displacement of rigid body 
wiLh 

011
e point fixed, General displacement of a rigid body. lnfl• 

uitesimal displa.cement of a rigid l,ody about a point. Composition 
f infinitesimal displacements. Reduction to a screw displacement, 

0 ' 

Work do1te on (i) a particle (ii I a rigid body, in a given infi-
ni te.si ma I. di, p I ace men t. N ccessa ry and rnffici en t conditions for 
equilibrium of a rigid body (or a system with workless conStrains) 
by an application for the principle of virtual work. 

Motion of a bo'JY about a fixed point, Angular ·~clocity. · Re-
lation between ang11lar velocity and linear velocity of a point of the ... 
body. General motion of a body 

Accelerating frams, Rotating frames. Time of a · vector 
referred to rotating framr.s. Coriolis force and centrifugal force 
Frames with.constant angular velocity. ,. 

Moment of inrr1ia : Definitions and stanard results, rv.r omen· 
tal ellipsoid. Parallel axe., and perpendicular axe,; theorems. 
Principal axes of ineztia, Existence of principal axes of inertia. 
at a poin.t. Determination of principal axes of inertia Equimo· 
mental !i>ystems . 

. \ngul~r momentum and kinetic energy of a 1 igicl body rotn• 
ting nhout a fixed point Kinr-ttc en~, gy of n rigid body in a gene .. 
ral motion. 

J't !ncipfcs uf linear momentum Rt1gular momr.r111un ttud energy 
for a 1_trltl f:otiy rtl• Alombcrt 1s pthtcipa.l atid gt!nrt·ai cc1ualiotu1 
of mot101i of 11gitl uotl)' T\}nt i ut 11btJUt a Weed axl!J. Coiupolultl 
rrnntlulutn 

l tt11,ul c, 111,pulsi c !01 te.11. Im11ul!lvc hwtiUH in t pltta1e t I 1t1Uo 
';"'' I L (dhuuL tihhqub) 'I'Wu tllmesilltrnl pfolilu111\ 111 J ltJ;J Ludy 

yn nw uuU i flt1itit ~11 I imt,ul i; i\lc loft c 

l ft mtu a a ptJiUt Rdstiltaht t,t cssU~U Uh (i pin he BUI tit r 

l qtl it hi i 

J I J lil1 1 ttU l 4illill tt Hi ti 1-i hit 
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Optioti ( ii) 4\{ alhtmatical Statistics 
Probability : Classical Relative. and Axiomatic Conditional 

probability and independence. 

Random variables, Distribution functions. Mathematical 
expectation, generating functions and characteristic function . 

Discrete Distribution : Binomial, Poisson, Geometric, Negative 
Binomial, Hypergeometric and Multinomial. 

Continuous Distribution : Uniforms, Normal, Exponential, 
Gamma, Beta, Cauchy, Laplace and their interrelations. 

Joint and Conditional distributions, Conditional expectations. 
Correlation and linear regression for two variables. Joint moment 
generating function and moments Bivariate normal distribution. 

Cumulative-Distribution-Function, Moment-gen~rating-function 
and Transformation Techniques for finding the distributions of 
functions of random variables. Expecta tions of functions of random 
variables. 

Sampling distributions of mean a nd variance of a random simple 
from a normal population. Chi-square, F and Student's to dis trl bu-
tlon~. 

Weak law of la rge numbers. Central limit theorem for inde• 
f1011do11t a.ad J11dot1tically J is trlbuted random vnrintes. 

/Jooks Sugge.rt,-d i 
1. lt1Lrmluctlo 11 to tho ltt<--ory of Statistics by A.M, ~Ioou, 

11'.A. Clrnybill nml D.d. Boes. hfctii-uw-Hill I{ogakusha 
Lttl ., 1_ittl l~rtl tl,m, J97G (Chaptet·s f to Vl)1 

LI, An i1u1•mluctlo11 to Probrthtllty 'theoty littt1 l\fruhehlktlcb.l 
Bw tlHlt.:M by V.K, llohtagi, Wiley Ewitcrt1 LU:1., 1yU51 

a, l hlt1rn l11t:lluu to Mnthemntlcid Bta.tlstlts hy Jt1V. Hog~ n.u<l 
A/1'. Urnl!-f• McMlllatt 4th RHltiou, 1970. 

Ujllhm, f Iii) .Nliluli-lt:al AiJt1lhit11dlir:s : 
l htlHtflilltJtlult tjJ 1J/1/Jtt1,H111Htlb,1: 

1Jll1 I ulii!U tJJJtfl Hloi UHU1 tl1Ulr tftliitlh11ihltj1 L iltt lHifit,'lJ lUill 
Nt ,wu 11t1u11olu ,imt. Ut HHhu lttte1,1ul11UttU Hl\luHic lh•~•lluht 



1 '.l 

tioit, 1.~. t, i r,q11.ll'c approxi111ati11n, Kinds of Errors and their 
l'O Ill rol. 

'l.. Sn/llliort of atgebrair rtnd tranJcendental equation: 
Bi)lertiou method. Secant, Newton-Reph.son, Muller's and 

Chcby ... {Lev 1\f ethods. Rate of cnnvergehcc of iterative methods. 
Birge-Vita Method Bairstor's Method for real and complex roots . 
Gr:tlfe'8 Root Squaring Method. 

-~rstem ~/ linear equatiotzs : 
1 )irnct l\rlcthod-,-Grammer's rule, Gauss elimination, triangulari-

u I i!Jn. l11·r.1tive Methods-Gauss-Jacobi Gauss-Siedel, Successive 
oY,-rrela'\:atiun methods and their convergence. 

Eigenvalues & eigenvectors-G~rshgorin theorem, Jacobi 
method for symmetri<; matrices, Rutishaiser method for arbitrary 
matrices, Power method. 

4. Numaica! Dijferentintinn and Integration : 
Numerical Differcntiation-Methoi:ls based on interpolation, 

Methods based on finite dHTerences, Methods based on undetermined 
r; oelfi,ci~nts. Optl mum choice[ stop 1engtl1. E~trapolation methods. 

Numcrioal integra.tion-tri:tpotoitta.l Simpson's 1/3 arttl 3/B rules, 
Wcddlc's rtilo. d-nuss quaclralure formula, 

;,• So/utir11ii 11[ Ord11tary Difl~rr,,,flat Jlq1Jc1tirm.r 1 

r11ttt>tJUrt1oH lo Nttttlrrlt\dl fvlclliotls . 6oludon!3 l_lj( Differnncr. I 

g,pllttlom, l11i1hd ht1tl llnt111Jn1·y Value l't,,blu111M , Lt1,nclutr. 0011• 
dltlou, 1'1t;u 1d!i Method . gult:11 11; l\lethot1. JJ11ckv1t~rJ l~t1lt•r'11 
MnllltJIL Mlct .. J:lolnt Mt;ll\fn1 Tr.ylu, 1ij s~dcs M.othuu, RH\\ijb h 11tlli 

J\ll'llLotl. HtnlJlllty of single st ep t11etl1uJ1i , 
' 

(fltdtt~ I )IJhJl'l't1d6 Motl-iodi rot uvi•. 
,~fl)Ult I lt,l ll,Jtl Htt(~ I : 

I i 11th-LitlllaW.H1 to N llhlt:t ical 1'.thdyMl!I, K lt1 \t~IH~llll 
tJul,11 , Wlltty & M1111, l 

11tl1t>tlUc Liuu 11) NJlut~llcttl \lulVMlM U lt l1~t1,ht1 p 
t l\tllH~ m v,1Ht\•\ \ 
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General, singular and complete solutions of partial differential 
equations of the first order. Lagrange's method, Charpits's mclhod 
and Monge'• method for partial differentiaJ equations of the second 
order. Linear partial differential equations with constant 
coefficient!. · Homogeneous linear partial differential equation with 
varible coefficients. 

Books suggested for Refer~nce 

1. Principles of Mechanics by Synge and Griffith. 

2. A text book of Dynamics by F. Chorlton-Chapters 
7-8 for problems. 

3. Statics by A.S. Ramsey-Chapter 14 for problems. 

4. Hydrostatics by A.S. Ramsey. 

Paper IX and X.-Any two of the f ollowia1 : 

Optional ( i) .Number TheorJ' 

The Basic Representation theorem, Linear Dioph~ntine 
equations, Fundamental theorem of Arithmetic, Fermat's little 
theorem and Wilson 's theorem. 

Basic properties of co11grue11ccsj Residue itystcm, Euler18 
theorem ; Chinese Rcmnindct l\Iulti11Hcatlve nrldunntic 
fu11dlons , the fu11ctio11. (1t), µ (11) tJ (11) nnd thdr sln1ple p1oportics: 
M0Liu14 [11 Vcn1io11 fnrmuht , 1'1 l111lllvo touts 111odul011. 

g1,J111l'J1H1ty p1t1pc1 tic~ of "' (x), Lt·gl•udrt•111 H11111t1la Int' tl u, 
hlahc~t powt•t' o( ft. p,·11111• 1111J1tbcr tl Uil divltl~ lll i !illtll'lllt' II{ 11f thr 
pd nm u11111 !J,·1 tl1 et,i t tr1 1 I•, 11 I .-1 1u t•t ut ctitH l lb 1• ll w1d, llt I l' 1•t1 11 ld 1tu1 I ht• 
L1·nc11tlro ~y 111l,1,l 1 thu ~ 111l1_u1lill c llL•dvtutlty hiw •tml ll111q ,pl 1t-11 -
tlrJHil, 

r:ii mth 11 £' tWn 11111 1 rtJU1· Ml1tiatt-~i lrerttirilj, h1l~N!tli1·l•, d 1uphlritl 
n-1hu§ct1Hil IUH ul' }H111 lllrnis. l~Ult>r1M pllt lltl11tt , thtl11 eit1 1 

iJ,11,kJ /ilr t{/ot t llr.~ 

l1 g Ahtl, w8 1~11, f"'ufolJu, 'l1IU:tJlf 



$· Numcricul Methods for Scientific & Jain, Iyengar & Jain 
Engineering don1.putatinn. (Wiley-Eastern) 

4. A First Uourst: iu Numerical Analysii, Ralston & Rabinowitz 

(McGraw-Hill) 

5. Numerical Mathematical Analysis J. Scarborough 

6. Introduction to Numerical Analysis Hilderbrand 

Option (iv)--wLinear Programming and Theory of Games: 

Linear Progratnming: Convex sets antl their properitics. 
Theory of simplek method, Revised simplex algorithm. Degi=rieracy 
Duality theory, Sensitivity Analysi!{, Parametric linear programming, 
Tra.nsportatibn 'ahd Assignment problems. 

I • 

Theory 01 Game~ : Rectangular Garnes, Saddle Points, Mixed 
strategies, Fundamental Thenrcm for rect1gular games, Properties 
of optimal stralogics. RclatioHs or domiuance. Various !f)ethods 
for· solvhig rectangular games. Inler-rela,ion beiweon the theory 
of' ganios a1l<l li111!ar programming. 

llouh for N.~fi!rert£ e1 r 

i . G1 I ladlt•y 

'l MeKltfqcy 

Ofil/11tl ~l') f,rat11,, 'I /11 t/1 }' • 

l,ittcnt· Prog1 nt11t11ing 

Li neat Progrnmnung: f\!clht1ds 
Appl itatiqm, 

l1tl11jtlurtiou lu the Thttilj of 
I 11lftlC!l1 

P t11iul 01·t l1t1, l 'l11d,111 1 Luttitt ~i 1 xn111pltis ut 1 tttlit:c!t. I\lel'l~ 
111tl Jul11 &, lJ111dl1 \ j l1et1glh rtttt:l t't,Htit1g t:t111dltititt~ Atuhl~j 

11 i111ptt 11111118. Uut11plc1111•u1UI ftlit1 1t•latlv1•ly t•llti1phH11chtcd Latdtt'tt1 
lll1l1flllt I 1 1\1 n l1tl111 U11d t11-t11i f111Jtl11lu1 lt\lti! t'°'{, Lattit l-s ul gt·nU1i~ 
11,t 1111,tl /Ill t 

I II r I ll,1,11 t 1,111 Ir I I 
I 111 1 I 1,,1111111,1,11i111 ,11 
I I I 1/I I l I j / If ( 

11tttl11111111, el 11111 ,., 
t IJllll11J1lll Ill I Ill ti 

ltll• II ul I 
I 11111111 pit! m 



Books for R,ference : 

Thomas Dounellan 
Oxford, 1968. 
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Lattice Theory, Pergamon Preas, 

(Chapter 2 , 3, 4,; Chapter 2, sections fll, 22 a1'd 27 only) 

option (vi)--Probahility Theo~>' : 

Probability space5. Finite Probability space. Conditional 
Probability, Bay's theorem, Random variables. Mathematical 
Expectation a11d Moments. joint Distributions. Independent 
Random variables. Convergence of sequence of random variables 

' convergence, in distributions, converge11cc in probability, almost 
sure convergence, convergence in quadratic mean, Helley-Bary 
Theorem. Complex valued R,mdom variables. Characteristic 
function, Inveraion theorem. Continuity theorem. Distribution 
of X and S. 1': ,,Imogorov's . inequality . Wrak and strong law of 
Large :\umhers. 

Books for Reference : 

1. Modern Probability Theory arLd its applications : 
E. Parzon. ..-

~- An Introduction to Probability T{cory and its 
applications Vol. l •(3rd edition) . W , Feller. 

3· Probability . Elements of the Mathematics T heory 
E. R. Heathcote. 

Oplion (vii)- Compttter Motltii1t1tics. ! 

I . Mctthema /1,al Lhtir. : 
8tntenumtsa r::ouncctivc1 i argumcnta ; 4t1111ulfl~,·~; daductlVti 

Md huJuclivc tnelh1x.h; pretli1.:ute1, o~u a11tl d ose statrtrtcht!I , 

ii· l,'tJmbiMtwnol Logic : 

I 
1 

1ellt:! •wltrbln~ fut1ctlott1 • cotupudte 0.hctl()tt• i ,rnnly,~ ol 
,;~ ,.,, cltcf1il8. Po~tul11tr.i oi Hudletitt AlgcbrRJ J>~ MtllW'rA'• 
I ~j1"h' 1 1 )lfnhty Pthtd11lt i algebrnlv klt11pHflcUtim1-1 tt1lnhul~n 

f tJ j J~ K ilf llituufl'• llll1lJS nwt t.J.Hihb• M1,tlld1koy tut·liillt llh~ 



J)att1 Ri·pre.re11lal iort/ /)inary A ril I; mt'! ic : 
3· 

Conversion from decimal to binary octal h.,.x ... ...1cc·1111al 1 , , " uu 1111111 >ers 
and vice versa. Fixed point representation, ad<litiou, ~ubstraction 
by 1 'sand 2

1s complement) mul ti pli cat ion and division; Floatin 
point repreilentation: BCD, ASSII, ~ml EBCDIC codes . g 

4. Optimitatiorz : 

Principle of optimfaation and it! appli<;atiou to multistage 
problems. 

5. Problem solving on Cnmpu trr : 

Flow c.harts and a lgora t hms; design of I rngr am~; characters-
tics of a good proi~ram ; top-d own, Gcstom-up and structun-d pro-
gramming methodologies. 

6. Prr,grammi11g Langu(lgrs 

Basic and PASCAL . Constants, variable,;. expressions, asisg11-
mcnt statements, 1/o constr uc tions, Control and iterative statements 
arrays, sub .. programs and Jheir use i11 developing large programs. 

7. Dt velc1pmcnt of programJ for el,mcnlary problems and their impl,m,n-
tation. 

ti 

J 

Noit.t : t. Sec. 1-4 con!ltit ute _htilf of the paper as basic 
comp utc:r adcm:e alitl Soc. ~-7 constitute the othc1 
half as progratttmiug skill nhcl it9 ap_t>lications. 

1.1, 'fl,cory papur will cfinsi1.1t bf 8o mntb anu ,w 
lt1Btk!J flt~ propnsctl mr inlcrnul 11!19t''H11elll bnsctl 
Hpcm tho pa nctlcul wotk tlunu. 

:J. t 'm tlteory q peti6tls nntl fur 11t:autit'al wotk 1' 

1wr ltJi.h ate m ue a1ltntctl pct WeelL 

• 
Utirn1)uu.n H tituwnic [u1tl btgnrtiiatiflH 

1h1put , §-y111Nu Al-chitcttuh!, 

M, U hi !Ji H d \lg Ut l 

1\IJ. E. Slon11 (t1 dgut1") 

l\>1 M. ~! mo (Pltl) 

jj lHt.h uU 
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4. Finite Mathematics 

An Introduction to Digital Computer 
5· 

Design 

Flow Charting1 Programming software 6. 
Design & Computer Problem Solving 

?· Programming wiLh PASCAL 

8. Computer Prograrnmin.la{ in PASCAL 

g. PASCAL: Vseas Manual & Report 

10. Programming with BASIC 

1 1111 ,/ I J1 t 1 apl1t1 lrt t e.m, 

Schaum Sc , rics 
V. Raja_raman & T. 
Radhakn:sh,nan (PB.I) 
Gayor (W).Icy) 

-: \ 

Gottfried 
(McGraw Hill) 

Rajaramau (PHI) 

N. Wirth (Narosa Pub.) 
Gottfried 
(McGraw Hill .Book C.:o.) 
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