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Comp11ter ~tuLhcmatics 

. ' 
Linear Programming &'Grune Theory 

Scheme of E'xm. ans · , . 
(i) Each unit ~1ll be of 50 marks and will have LWb 

examination. hours 

(ii) Each unit will be divided into. 4 sections and the candidates " 
have_ ~o ·ans~er. only ~ ~uestion from each section with Ui 
prov1s1011 for internal ch01ce m each section. ~ 

(i_iI) There will be e;{amination al t~e end of 1st Year, 2nd Year and 
3rd Year. 

Teaching Schedule : 
• 

(i) 3 periods per wee.k will be the teaching norm Jo cover each unit 
. . ' 

(ii) Adequate number of tutorials will be provided as per the 
· University norms. l\\'O periods per week will be prb~ided for 
practicals. 

(iii) ; Subsidiary subj~f.and other requirements of the languages will 
be the same as approved .RY tiw University fof ~e Honours 
subjects. 

• 1 . 
~ • # 

(The other conditions will remain tl\e same). ----- ~ Uni µ Vector Calculus ~.nd Geometry l , 

Section 1 

Differentiation and pnttiat differentiation of a vectqr functio11 . 
Dcdvulivc of Sum, Dol Pmducl anu Cross 'Pro,luct of two vectors. GmdJenL, 
Divc:.rge11c..:G nnd Curl. 

• I 

Se ,:timt 2 

Sy~1rn11 of ch d o~, suu1dtu;d oqmtthms· urtd properties oi' Pataboln, 
nll lpi.ll' u11d I lyp('l rholu. , , 

S,•f'f;,nt t 

fl ~•w·ud eqrn.11 11111 nl 11111'1i t1d dog-t·cl' h1 ,twu .vurJublo~. Tutl•lltfl. nl' ti 

, , ,ulr . 

S; t 1/111, ,/ 

•:pl11•1t•, t 'u lH ', t 'yllll tl t I , hlllgull t l1t1tl~ Ulllt hHi~t,111 plulW~. 
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tlnlt V--Algebra-1 

Section I 

De'Moivre's Theorem (both integral and rational index). Summation 

of Series., Expression for Cos .. n8, Sin n8, in terms of powers of Sin a, 
Cos8, :and Cos n8,..Sin n0, _in term~ of.CQ~ine and Sine of.multiples of 8, 

solution of e·luations using ttjgQnorµ.et,y. · 

Section JI · · . . . . .... . i 

Symmetric, skew symmetric, Hermitian, Skew Hermitian matrices, 

Elementary operations on matrices. Inverse of a ma~, Linear _indepen~~~c~ 

of row and column matrices, Row rank, Column rank and Rank of matrix, 

equivalence of Column and Row Rank. Characteristic equation of a matrix, 

Cayley Hamilton Theorem. 

Section· III . . ' 

Applications of Matrices to a system of linear (ho.th homog~n~ous 

and non-homogeneous) equations, Theorems on consistency of a system of 

linear equations. 

Relations between the roots and the coefficients of polynomials. 

Symmetric functioris of- the roots of an equation, transformation of 

equations. 

Section IV .. 
1'>efmuta·tions, Cycles,' perttnttation as a propuct of disjoint cydes, 

trans,t,ositiot11 even and odd permutation. ' 
' . . 
Number system, well ordering principle; Divisibility and basic 

p1uper1ics of congruence. 

un~. Anllly~ls•I . 

Ser:twn I 

Tho t'CHI nwnbct system as u co111plcle ordctcd flold; Neighbourhoods, 

np~u nntl closl'U seti-:i. Li111lt poh1ts df sols, Bul1.m1u-Weietsu·,1s~ thec,re111 . 

,~tit.'thn1 JI 

Nm1ucm~<'.~. co1t'Vctgc11L seqtlctlcr.R; C1rnchy ~ettu~nces. Nlottntoul~· 

tj(• t1w·1w1~~ . '➔ tlbr-l l'lfllt~Ht:~s . Li11-Ht su~cHt1t· t111d ll1t1ll htft•rlut· t1f n Sl~ltueuuo. 

'11•1 tlnn Ill 

11,11 1111, ,, ,JI,,,; , t·111 1, 1•1i•t l1rt· ul l1illllll t' •1rHl1 q, \to1-1Hlv,, IL1llU ~L,1h:~ 

' ,,, ,, 1,· r11 '" ' i, 11~1. 1 ·11 111·11 \' i 10 11 11111 1 111 1 I ,, \ lt, 11tlw1t'~ unh, h1
~\. Uimh\'~ 
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test, Cauchy's integral test, alternating series, Leibnitz test. Absotu1.e and 
c~nditiomd convergen~-

Section JV 

Successive Differentiation, Leibnitz Theorem, Partial differentiat' 
· 1 · ts · . •on 1 curvature, asymptotes, sangu _ar pom concavity, covex1ty, Points ' 
. . nd I coord' . Of inflexion ttacing o~ curves. m caraesaan a po ar mates. 

Note :- The_ el)lphasis of Calculus ponion should be on Cllr'it 

tmcmd . 

Unit 4. Analysis-11 

Section I 

Limits, continuity, sequential continuity, algebra of continuous 
functions, continuity of composite functions, continuity on {a, b] implying 
boundedness, Intermediate Value Theorem, Inverse Function Theorem 

I 

Uniform continuity. 

Section II 

Differentiation, Algebra of derivatives, Differentiability and 
continuity. chain rule, Inverse function theorem, Darboux theorem, Rolle's 
theorem, Mean Value theorems, Taylor's theor,m. 

Section III 

Tayloes series, Mntlnurin's series, Expensions of Sin x, Cos x, ex ; 

Jog (l +x), (1 + x)111, Applictltlons of Mewl Value theorems to Monotunc 
functions und inequnlities1 Mnximn attd Minl tna, lndeterminate fom1s. 

Set:tlon ,, ,. 

✓ lntcgn1Uot1 of irrnLiot1ul h.1t1cll0Irn. rc<luctiuu formuluc, RcctlficDU011 
vOundrnl.tln', Volumes tutti St1rfucos of ttwoiutlon . 
.. 

lJ nU ~. AIHcbrn It 

8e,:llo11 I 

Cfroups, ~ubgtuups, Ltlynittg-t~•~ ►rheorettt. No1111111 I Muhi~1·,11q1 ~i. 
lllHlll~lll Ml·nu11s. 

l~c't!llml II 

I lt1111omut·t,lilu111 . fMtJ t1nn1;1tl~llh t1h•~l Ullll ~t'l1lHhl lhl1Ult1\\1 t~r 
Urnm1111oi 111tt~1,1 , Jl('t·1mHu1hm Mlt1t1ttR , r,,ytt,"'~ th~o11•m. 
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Sttt'io1t JI I 

Automorphisms. Counting principle. class equation, Cauchy's 
·lboorem. 

Section IV 

Sylo\Y's Theorems, Direct product of groups, Fundamental theorem 
· of finite abeJian groups (Only statement with illustrations), Survey of 
. groups upto order 8. · 

Unit 6. · DfrrerenfiaJ. ~Htions I 

Na~e and origin of differential equations. 

1. Firsl Order Differential Equations 

Line.ar equations. Homogeneous and non-bomogcnous equations. 
Separ-ctble equations. Exact equations. First Order higher degree 
equations solvable for · x,.y,p. Applications to the cooling _law. 
population growlh and radioactive decay. . · 

2-. Second Order Differential Equations .. 
. . . 

Statement of existence and uniqueness of s~lution und~ gi vcn initial 
~ conditions . . AJg_~c propenies of :solutio~s. ,Wronsh;an,' its · 

prope.rties pnd applications .. Linear homogeneous equations with· . : • .:.
constant coefficients.: ,Linear ·11on .. homogencous equations. The 
method of variation .of param~ters. The method of nndetermined 
coefficients. Euler's equaLion. . 

. . 

3-. Power series solutions, Onfinary poin■ •. singtlblr points. The method 
of Frobenii1s~ Bessel's equation. Legendre1

1 equation·. 
. , 

4. Thu method of t,liRli_nation tor two simullahCOUS rlht otder eqliationL 
Picartts existence -theMtm, Pffdfian differential equations. 

U11U ·1. MtellanJe.-.1 . ' 

J. Coplcmtr Po,ce SylhtlrtJ 
. . 

. Nece11sary IIJNt 1urr,clen1 aondidun for c(lllllibrium nr a parllc", .. J 

Trhtnglc haw ar fmw1. pulyac,n hlw of forces, Laml'I th~orem:, , ' 
Mttlflt!nt of u rme atxJut I Hno, V1t11non'11 Thetwm rur ot11e,~ 
ftff't!~ 8Jlt1DIN. Net98tiry eblMIIU6H-ftw I !i18Wffl 61 p1rUtlt8 ltJ bu hi 
ft]UUlbrf u,11~ \t 

~tfUlfltllllllU .lhttll 118lelfl11, tollplu 1111d lhelt IIIUll\thtM1 lill.Ul!!tillnJ.i 
ttt IWH l!tfflfd~. ttiiloolllffl uf II Al!hel'lll lfllht! I\Mlll Nyillltll, \'t\tt\lit '': 
fl,tt U Hf NfUlff H, 
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Work and Potential Energy. Principle of VinuaI Work to 
. r a system 

of paructes. 

InfiniteSimal displacemenl of a plane lamina. Nece~~n, and ffi . 
·1·b . f . "d bod --J su c1em 

conditions for the eqw t num o a ng1 y movable parallel to 

fu~p~ a 

II. Centre of ·: Gravity . . Formulae·, ~ethods of symmetry and 

decomposition, Theorem of Pappus. 

Friction : L~ws of Static .and. Kinetio ~ric.tio~, Problems of 

equilibrium under forces including friction (excluding indeterminate 

cases). 

Stable Equilibrium. Energy test of stability (problems involving one 

variable only). _. 

III. General Force Systems. Total force, total moment relative to a base 

point, total moment under a change of base point. Necessary and 

sufficient conditions fur a systeirr to' be eqtlipollent w zerp. Reduction 

of force systems. To a force and couple and to a wrench Invariants of 

system. 
. . . 

General displacements of a rigid body, Composition of infinitesimal 

displacements. 

Generalized co-ordin.ates: Definition: infittitesitnal displacements of a 

· system in terms· of generalized · co-orclinates, Genevolized Forces, 

Work done and Potential Energy in terms of generalized co-ordinates; 

Principle of Virtual Work for a rigid body. 

IV. Hydrostatks: Pt·essure nt a point: Resultertt pressure on a plane 

sw-fuce; ~entre of Ptcssure. 

U rti t H. Nume1·knl A nnlyhl~ dnd Con11u1ter Prugrsmtnlng. 

I. h,rtrnu 77. Otgnnizal1011 or digl u.tt 1compute1~ Algorithm und 

1 lowdutu. Cot1~tr111ts; V1u-h1blos, t~pe detlurotiott , ArH \u ,u,t\c 

r.:q·,t·c'~R it:m. As~lgntttent sttHe111~t•ts . lHfjUt/Output ~wtclHt'llt ~. 

c 1t,111h1t fHHlctnenls lf, bloek ff, ~ti llj unds. Ai'tUy~; AtJlhtUl' lh' 

.~1111 t•111 r 11t f11t1elfn11 . lltflt; titH1 011~ ~lthtol1liUt subproiv·uht~. 

II 'l ul11ll 111111f HlJ!t~luote uttd Ultnm:rde111ul NllltUhnl~ Hh~~'tll tH\ 11\l~l\\w\. 

11 ,•11111 , ,11 1t lt' ll11u f;I."' htt t.tt• tl ot1 11 0~1 tlt•~n't' t'llt lttt hm ~ ~h,ititll ll \Hd hl\\l HH•\ 

I Ir w1, "' l~ttph,u ,11 ll1 t .. tflt1tl 1 t~itl l' 111 l ' ltll "\'l' ljll' llt' t' t, I lldll lh•t\ \\\\'\hrnl"I 

, ,, .,. ,,,1,,11, 111 1111111,r t·t• " '✓ p1 11p,11 11,1 ~ 1,1111,,~t' mt,mht1~ 
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Ill. System of linear algebraic equations . .. 
Direct methods, Gauss elimination (without pivoting for programs); 

Gauss-Jordan elimination and error analysis. Iterative methods, 

Gauss-Jacobi and Gauss-Seidel iterative methods and their 

convergence. ·l>evelopment of FORTRAN programs for above 

methods. . . . . ' . ' ,)JI: . 
IV. lnterpoladOn and Approximation. 

Lagrange and Newton interpolation. Linear and higher order, Finite 

~i.fference operators: Interpolating polynomials using finite 

differences •. Hermite interpolalion. Approximation by least square 

method: Deveto1>ment of FORTRAN programs for the above theoty. 

Notes: 

; . 

I. Theory paper in the university examina~on will be of 2 hours 

duration and wilt carry 40 marks. Apart from this, 1 O marks are 

reserved for internal assessment based on the practical work done 

during the year. 

n. For theory paper 3 periods and for pra~ticals 2 periods per week per 

swdent are m be ntlt>tted . 
. , 

III. Use of scientific calculator by the !ttldenu ia allowed in the theory 

examination; · 

Unit P. Analy1ls tit 

S~ctlcJH i 

Definition and cxuh1plcs or m~rle 1paces, Neighbourhood~, Limit 

iX)lttb, t1pe11 and tld1td sets, ·Sequenceg Md t!tmtlnuous functions on metric 

st1E1tes, Utllrt1rt11 c(jntlnuJty, · 

l~e.r:lidli JI 

~ totnpact11c;8r1. Ctm11t?ctcdrtc&Y. 

L,er:tMH Ill 

Ct1t11f, l~l~He~Nt C11Htt1r'1 IHl!het;llmt thtltnettt, tJtl~1trttctltln VtlncltJlG, 

t:OflMU1Uultu11 or ~ul Hlllttb@r8 llN thf} ~tnt111letl,tt tlr the l11t,Ulttlllelt, 111t;trlt 

Pi!Hitm of r0Uu11ut~, •~uJ 11mttbet8 aN tt ct1ttt~l@Le t1tdered fltdd , 

i'lt11UltJJt JV 
fiUff~IIHHH J'tt,111 It~ w.f It, ~oliwur~ lltttl Vt.,Ullj1A lh~tJft!l1h 11u1,llt1lt, 

I If 11l1I 1~m lll l!(JNjJH t ~l4MY f t,t1N Uttjttnm-1. Mu~ lHUI 111tl MlltlHm, i ,l\~tl\l\"C'M 

nl~lllrnl 11t lllttlettttitt lflt!tf IHUIU~ll~t ~. 
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Unit 10. Probability and M~theinatical Statistics 

Section l 

_Probabili~~' Classic.al, Rel~tive and Axi9matic. Co .. 

Probability and independence. Random ·variables, Distributi ;diu~nai 

Mathematical expectation and generating functions. on uncuon, 

Section II 
' . 

Discrete Distrib~lion, Binomial, Pojsson, Geometric; Neg 1-

B . . I H . d M J • a ive 
1nom ia , ypergeometnc an _ u llnomial, Continuous Distnbuti 

Uniform, ExpQne.nJ}~l, Gamma, ·Bela, Cauc~y, Laplace and th~~ 

interrelation. 

Section Ill 
\ ~ . 

. 1 oint and . __ conditional distribution, Conditional expectations, 

Correlation ~nd_linear regression for two variables. Joint moment generating 

function and moments: Bivariate normal distributions, 

Section JV 

Normal distributions, Characteristic function. Weak law of large 

numbers. Cential limit Theorem for independent and identically- ·distributed 

randoth Variables. . 
- - - - - I 

- Onir11-:- - l) ifferential Equations-a 

I. First Order Partial Differential Equalions. 

Definition of partial differential equations; its order and degree 

Classification of Partial differential equations intl1 tifttUtf; ~emilinear 

quasilinear und nonlinear, 

Lincur partial differential equntiuns of first order. Charpil's Method, 

~olution of stondard forms, compatible system or first order eqUHtlons 

Jucobi's mcl,hod8. 

ClosRlficauo,, of snluUtln~ uf nut order eqmuton8 and thelt 

gco1notrical l11tcrptcUtlio11. 

I I. 8dc:rmtl Order JJdrllal D((fet-eHtidl Equatloru-1 

. ( ·1t,~~lfk nliol1 or secoHd ntder eqUdUOt1~ ihtu ollii,tlt, f1U1'1\bt1lhJ ""'' 

hypt'I hullt·, ftl'dt1d iu11 to rdt1tH1lctti tottt1s. 

• ◄,wr lt y l•tuhle111 atttl Nuthm tJf l'"1httt ttclet'IMIIC~. Suhlllun ul I lm•,u 
Jl yp11h1,l1, f:qttlflllltl 
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Ill Second Order Partial Differential Equations-I/ 

Sopurntion of Variables. Product Soluti<:>ns for Laplace's Equation, 

Heat Equation and Wave Equation in canesian, cylinderical and spherical 

polar co-ordinates. · · 

/\/. Second and Higher Order Partial Differential Equations. 

Linear partial differential equations with constant co-efficients; 

Homogeneous linear partial differen~al equations with variable co-efficients. 
. . 

Non-line.ar pru:tial differential equations of second order, Monge's 

method of solving equations of the form Rr + Ss + Tt = V. 

Unit 1.2. Algebra-Ill 

Section I 

Rings, Subrings, Integral Domain, Field, characteristic, Ideals and Quotient 

Rings. 

Section II 

Embedding of Rings, Prime and Maxim.al Ideals, The field of 

QuoLietits of Integral Domain, Principal Ideal Domain . 
... 

SecliOlt JI! .. , ~ /i ii 

Euclidean Ring, Gaussian Ring of Integers, Polynomial Rings over a 

t·ft tional field, Polynomial :Rings over Commutative Rings, Unique 

Fuclorization I.?omains. 

5ectton IV 

Extc trn ion Fletrl j Finite an Algebrrtk Extensions, Roots of 

poly110111 in 1--: l1d1nltlon ttnd examples or spli tlng field, construction by 

stmlght edge ultu L'.ntnpi,"i ·~ . 

UHU 13. Al~~hru JV 

S~(:tidn I 
t 

V~e tor spHtm, Subs~ilt!c, Hu~mf y l11dcpc11u~11 L:c; h0sls dl mc11slon1 

tllf·Ul'l !-! lllll~, 

8r1t 1tlrm I I 

1,1111,111· ft'dllAtut111,11.1u11 , I lu1tt cv , W) M,Hrl x or H lllrnfll' 

1u 111~l11111111111111
1 

d1H11Mu ur hUFi is, ltu11k uml Nulllly t.1f t11mm· 1t n11~1,11·H1Ulh\l\ . 

I I 
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Section Ill 

Jnncr product space, ~uc~y-Schwanz Inequality. Bessel's lnequali 

Gmm Schimdt orthogonahzatmn process. Dual spaces, AppJicati ty, 
. . . ons to 

system of hnear equations. 

Section. JV . 

Eigcn value, Eigen vect~r. ch~~ristic and minimal polynomial 

Cayley Hamilton Theorem, D1a~onabsauon of a linear transformati ' 

Invarinnt subspaces, -direct surir.-decomposition. Invariant direct s:;· 

Primary Decomposition Theore- . ' 

Unit 14. Mechanics-II 

I. Kinematics 

Basic concepts of mechanics. Position Vector, Velocity, 

Acceletation, Velocity -and Acceleration of a particle along a curve. Radial 

and Transverse Components (Plane curves); Tangential and Normal 

. components (space curves) Angurar Velocity and Angular Acceleration. 

Principles of linear mo~entum, angular momentum and energy for a · 

particle ~nd system of particles, use of cenroids, De'Alemberi's principle. 

Conservation field and potential energy, Principle of Conservation of 

Energy. 

fl. rarlicle Dynamics I 

Rectilinear motion. Uniformly nccclerated motion, resisted motion~ 

Harn,onic OsciUaitor, Damped -and forced vibrations. Elastic springs and 

strh1gs. Hooke's law;. Projectile Motion; Under gravity and in resisted 

tnetflum. · 

Ill. Particle Dynctmtcs II 

Co11~trui11cd pnruc.dc tfl6tloo, In n horlio11aal cln:fo and on a smooth 

vcrl icul dr·clc. 

Ot·bilUI M'.oUutt; MdUott of u pnrdclu under a co11tral force, use of 

rcclproct1I co•ordtnute~ nud pedul ctJ-t1tdhu1teN, Newlon'! law of gravitotton 

m1el 1,1u11euuy 01·blts . . K~plot'~ tuws or 1t1t1Ut1n deduced rmm Newtun's luw or 

g1·uvllutkm ttHd Vl.cc-V~tSU, 

I\ >, Ntgid /Judy Vynnmttl, 
Mt111lijf1t~ tJt Jt1ettht; l)t3 fit1JUtm tlHd slttttdttttl rettUltYl Mumol\lUI 

i- lllp,quhL tlleuhsttlA ur 11nhtllel thH?~ ttttd pdti;t,t1dtt,1~ur """8• l't·h1u11mt Uk~~ 

,,wt iliL·ll' dt tt11·m11mtltm, ~t1ut .. 111cHttct1hd MYNlt11t1si ltlMld butly muthm "' · 
Ii I,, y wlfltt! I~, ( ◄u ,,,, JUlllltl l~11dutum1 r yllttdet ltulllny tluwn nml ,m~Hn~ll 
l' lillll·, 
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Angular momentum_ and Kinetic ~nergy of a rigid body. Rotating 

about a Fixed Point and in a General Motion. Principles of linear 

momentum, angular momentum and energy fora rigid body. 
, 

Unit 15. Analysis IV 

Section I 

, Riemann Integral, Integrability or continuous and monotonic 

functions. The Fundamental theorem of Integral Calculus, Rie1na11n

Stieltjes.Inlegral Definition andexamples only. 

Section/I 

Improper integrals and their convergences, comparison tests, Abel's. 

and Dfrich1et1s tests, Beta and Gamma functions and their properties. · 

· Sect-ion 1/J. 

Differentiation ·under integra·l sign, Integration in R2, Green's 

theorem. · 

Section IV 

Integration iri R3,oauss and Strokeis theorems . 
. 

Units 16. Analysis V 

Section l 

· Serles of arbitrpry tennsf Abel's and DirichleL's test, convergence, 

dlvc1·gcnco nnd osciHaU011, Rcorrnngcment ot setles, MutUptication or si:rics, 

Double series. 
Se,:tir.>n II 

Soq·uente~ 1u1d sorle~ of funtticU1s1 l?tJinlwise and unlfo1·111 

convcril~l1tc1 WeleNlrnas M tosL Uniform cot1verMcuce mut continuity, 

dlffc1·ortllltllon 011d lttlcgrmlon. Wclclslrttss Apptt1~ linHllun Thcurcm. 

t,er:tJon J ll . 

l1ourlur ~etl~~, J:ftlurlel' cxi,nttslott df ):)lccljWlse ,,1ouutu11k n111ct Iott~. 

,\ie1mlr.nt IV 
11,H-VtJI• ~t,111~~ lUid thdr tit1ttvet·g~11eesi Ab~t1luk ,wtl ttu ll twtH 

t nu vt-1·M01Jcn of u pow~,l ~e,·k~N. Us~ ttr ~tiWl'I' NetlcR J\u· tl~I IHIUM IUMHthnHt'i 

fJx fJOW ·llll11J UHtl U•ffflHJllUUl~trlt1 nmclhntR. 



12 
Units 17 nnd 18 
Ntnnber Theory 

St1c1io1& I 

The Diophantine Equation ax + by == C, The Gold b . 
S . I o· . 'b'l' T L' - ach con, "'pccrn 1v1s1 11ty ests, 1near congruences, Reduced R . .. . .1ecture. 
and complete Residue Systems. Fermat's Factorization M e:due systems 
Ljttlc Theorem, Wilson'5 Theorem. . _e od, Fermat's 

Section 11 

The ftJnctions t and O', the Mobius Inversion Fonnula Th G 
I F . E 1 ' Ph' F . , e reatest ntegor unctton, u er s 1- uncuon, Euler's Theorem, Properties f 
Phi-Function, An application to cryptography. 

0 
lhe 

Section Ill 

The order of an integer modulo n, primitive roots of primes 
composite .Numbers having Pri1nitive roots, The theory of indices, Euler'~ 
Criterion , The Legendre's Symbol and its Propenies, Quadratic Reciprocity, 
Quadratic Congruences with composite Moduli. 

Ser: tion IV 

The search for Perfect Numbers, Mersenne Primes, Fermat Numbers, 
Pytl1agoreun Triples, Fennat's "Last Theorem". Sums of two squares, Sums 
or 1nore than two squares. The Prime Number Theorem. 

The scope of the Course is indicated by the relevant portions ot' 
Chnpters 2 to 12 and appendix of 'Elementary Nun1ber Theory' by 'David M. 
Burton's Indian Edition, Universal Book Stall, 1990. 

(Hhcr References : 

1. George E. Andrews : 'Nmnbcr Theory' 
1
: ~ .B .. S)aunderson & Co. , 

Phi lmleJphin; Hi 11dus1.an Book Agency De ht (India . 

2. J. r J unlcl' : 'Nuanbcr ._f11eort : Oliver & Boyd, lnterscience Publishers 

fli t'. 1964. 
\V .J . J ,0vcquc : 'topics in Nutnbot· t heory' ~ Vol. l Addison Wesley. 

1.tl'lldi11 g McH~r1chuR~tt~, 1950. , 
I. Nii ' ,, 1 ,'It I I.J . Zu ek~1111111t : 'An lntroductlon to tho 'l'hcory n I 
Nu11 ii ,, , 1 :' : Wiley J~UAlct11 LltL; N~w t,clhi, 1916· 
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• 

s,:ru·r1n JI Modular Lauic~s and Examples, Length and Covering 

Conditions, Distributive Lattices·, Complement in Djstributivc 

Lattices, Complem~nted Di~butive Lattic~s and examples. 

Section Ill 

Sectiim IV 

Definition of a BooI~ Algebra, Ideals of ~ ~lean Algebra, 

Boolean function. Disjunctive Npnnal Form Conjunctive 

· Normal Form, Repre_sentation of a Finite Boolean Algcbrn . 

Switching Circuits, Simplification of Circuits, Non-series 

paralle.l circuits, Design examples using Boolean Algebras, 

Design of n-terminaJ circuits. 

The scope of the Course is indicated by the relevant portions of · 

(1) Chapters 2, 3, 4 and 6 of 'Lattice Theory' by Thomas 

Donnellan, Pergamon Press (1968) 

(2) Chapter~ 2 and 4 of 'Boolean Algebra and its Applica tions' t1j 

~. Eldon Whitesitt, Addison-Wesley Publishing Cr.,mp:1n y. 

1961. 
. . 

(3) § 9.9 of 'modern Applied Algebra' by Garret Birkh,/!° and 

Thomas C. Bartee, McGraw Hill Book ·Company, 1970. 
i ,' . . . .. 

(4) § 12.10 of 'Elements of Discrete Mathematics' by C' .L. L. i1J, 

McGraw-Hill Inter,1alional edilion!3, 1986. . . 

(5) ~ 4.5 of Qisctcte MathematicaJ struct~res with Applications to 

Computer S~ience by J.P. Ttembley and R. Manohnr. 

McOraw--Hill International Editions 1987: 

Other References : 
J • 

1. Thofrtas C . .Osrtoe Digltnl Compute.t Fundmri cntal~ : 

·McGraw HlU Intcnu1Uonal (6th edition) ·J976. 

2. H. Graham Flegg : Boolr.t1n Atgebrlt~ tl11d lt11 Applications, 

a Jnclde, London O ~64) 

3. 0, G1·ntz~1· : LHtli~c 1'hl~oty : W.H. 1ire~mau & Co, 197 1. 

4. L. A. S.kt1rnjukov : JjJU1t1ct1la ur Lltllitu ThoOl'Y : Hl11t lm1 ln11 

PubJJ~hittg Comtnllly (1 ~11) , 

(H 11 tJl~Cl't!t~ Muth~11111 t~~~ 

,~nt:llnh I tltHJlh~ uttd t' ltttHU- dtttfilrn : llttsic lcr1111Uul u1tv ,mtl 

IIJU·rnlut!lltm. Mulugn,1,u~ dttd Wt, l~hl~t1 gH1tthN, lim11~ ~Hll 

t •tu ◄ 1,11 N, flhot·lr~I 1111111 111 wdgltlt1d tJHtflh ~. Hulr111111 l'1Hh1.1 Hl\i l 

t•Jn·11H~, f htrnlllHllbm I 1olh~ utttl , 11l t1llll t 'l'hl' ,, th1•IH 11 ~ 

411ft•iiftt•1 ~011 I,, nhlN11 Muruu th uph~. 
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Section Ill 

Section JV 
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Finite state Machines: an Introduction, Finite state Mach· 
and Models of Physical systems, Equivalent Machines p·'': 
State Machines ~s Language Recognizers, lntroduc'u0: 

Turing MachineS and examples. to 

Btock d~signs, Square_ Block designs, Hadamard 
contigurauons, Error correcting codes, Introduc~ to Discrete 
Numeric functio~s and generatin~ functions. Manipulation of 
Numeric funcuons, Asymptouc behaviour of Numeric 
functions. 

Generating Functions, Recurrence Relations, Linear 
Recwrence relations with constant co-efficients, Homogeneo~ 
Solutions, Particular solutions, Total solutions, Solution by 
the Method of Generating Functions. 

. . 

The scope of the syltabus is indicated by the relevant portions of : 

(1) Chapters-5, 6,- 7, 8, 9 and 10 of the book : Elements of · 
· Discrete Mathematics by C.L. Liu, McGraw-Hill. 
International editions 1985~ 

' Ii . 

(2) I 3.7 ·p. 83-87 of 'Modem Applied Algebra' by Garrett 
Birkhoff and Thomas C. Bartee, McGmw-Hill Book Company, 
1970. 

. 

(3) . Chnpters 6 of 'A Pint Coune in Combinatorial Mathematics' 
by Ian Anderson-Oxrurd Applied Mathematics and Computing
Science Serle1 1974. 

I 

Othtr Rcfertllct,r : 

1. A.T. D"rtztlss : 'DttU.t Strutture : Theory and Practice' 
AtndemJe Pre88. New York, 1971. 

2. DelJu hoUngo8 : 'Oraph fheory. an lntroductlon Course'--
Sf'rlt1ger Vcrb1g, Oruduatc "ll~t ln Mll\hetttatlc1, No, 8j, New 
Ynrk 19?~. 

\. N1111Nl11gh b@u : 'C1rnph8 tht1ury wJLh AprUcntlon~ tu 
H11~h1«l~rht~ tUtd Ct>tt1puter Sult1t1~e'- l'rc11Uto HnH of Jndln 
l'VI. Lid., 'll)1~, 

11, t1n111k I htt rttt'Y 1 1t1n1ph 1·11~uty'- Addlsnn Weslti~ l1t1llllMhhl~ 
f itt IW!1. 

1. I u Ii ii H, I h ,, ltll Ii It /It, fotM·y ,., , t 1111111111 : 
1
111 ll·t1\lllll~ 11111 ,~~ 

AUIIJftlll f U th~HI \t Ln11~n1tpti~ nutl t~mu1,ut1\\\l\l\ Nm-t 
l111h11 ~, l1l 1t,t 1I h1U~tt. IUHU 
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6. K.~. &ou .t C.R.8. Wright 1 'Discrete Mathemalic' : 

~IP IWJ, EnsJewood aurs, J.ofNloo l98,. 

7. Oysu,in Ore z 'C)raphs ~ 111w. uses' : The Madlemauical 

~iation « America-1963. 

·{jY) '"""'' Tt.1Rlf PJ'8St ' f ow,ter 5e,_. aN· · 
~ .,,._.,,. V1l1t flrobl,ms 

Section I L,apla~c Transform•. Definition, Tables. of Laplace 

Transforms. Simple Jheorems of Laplace Transforms. 

SolutiOQS Qf Ordi...,y DifJerenlial Equations with constant 

~ffici""ts. SohJUOQI of Diffen,nce ~Qllions by Laplace 

tranaforlJla. 
Section II Linear Roimdsy Value Problems. The equatioQ for~ vibrating 

string. '°""" Series. lnililtly 4isplaced vibrating string. 

Vihra~ng siring, inilial veloojJy prescribed. Transverse 

vilntitJg ,nem~. 

Section Ill Tempan1nm, in a -. with different boundary conditions. Heat 

flow in JwP-dimeJ1Sions. 

I 

Fo~ lqtegrals. fOIJrier transfonns. Application of Fourier 

\ntegrals -.id transform• m. ltoal flow problems. Mellin 

tlllnsf Pmt, MfQm 1nwmon ~-
Refcrsnccs 

I. OperationlJI M~Pd. in Appltfd Matflematics by H.S. 

ClaursJaw IJnd J.C. '•••• ·0ov« PQblicalions, New York 
(1963). (Ch,apter l 11«1 Nt. 131) . .. 

i. Fou~let sertoa •~ Boundary Value Probloms by R.V. 

~~Mff'hU, and J • W r IJOYCll (McOraw Nill. koaakusha. Tokyo, 

l 1171 (Chap,_ J (Art, 1 •8). ~p. It (Arl 11-13 und J 5-17). 

~':,.v' (Ana IO,SJ, 11114 SMI), Chip, VII. (Arts 61-66 ond 

l , :::t~:;i:1a~ llh~1l111 by P,l,f, Morae end Hennon 

MIIUn tninsro~). o raw HUI l ook to.) (p, 469-471 • fo1· 

(V) Outttputer M••••m•Ue• 
I, MdlhtlHdllMI Lo1ic 

IUtkf ltt~ffl CoHHdtlllYtii Ar . 
iHdUc,tfvn lhl!lhtttlN1 ftredlcaw '":""t~. Qmu1UFh.ttNt btntuutl v~ mut 

1
111 IIOlkfft#I I\HHly#IH llf l111l~1i'~lltl~:r ~~lllh111g rut111Ut111~, lltlllllltlNlt~ 

1t, Mt1111t1'~ UleHtettt fludllty t1r111:11,.,, .. •t~.,11te~dutl Noohum nlMt'''' ~11 
' "'' n IOoot) t1 Mlm1tllf1rnuon~. 
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Canonical forms and functions: Minimization of r unctions by 
K.amagh's maps and Quine-Moloslcey technique. 

2. Data Representation and Binary Arithmalic 

,. 

Conversion from decimal to binary, ~tal and hexadecimal systems 
and vice-versa; Fixed point representation; Addition Subtraction by 
t 's and 2's, complement' Multiplication and division; Floating point 
representation: BCD, ASCII and EBCDIC codes. · 

Programming Language 

PASCAL, ·constants; Variables; Expressions; Assignment; 
Statements; Input/output constructions, Control statements; Iterative 
state,nents; Arrays; Functions and Subroutines Subprograms. 
Development of simple programs and their implementation. 

4. Optimization 

Principles of Optimality and its applications to multistage decision 
problems~ Algorithms and development c:>f Pascal Programs. 

Notes -: (1) Theory paper in the examination will consist of 40 marks 
and shall be ot 2 hour _durations and 10 marks are allotted to 
internal assessment bued upon tile computer practical work 
during the yest. 

(2) For tbeory-3 periods and for ptactical 2 periods per week per 
student are allotted. 

( vi) Linear Programmlni attd Game Theory 

Se ,:tion I Linear Ptogrummh1g Problem, Graphical npi,ronch for 
solvit1g some Linear fUogrsm1. Convex sets. Supporting 
and Separating Hyperplanes. 13a8ic Solution, Theory of 
Simplex Algorithm and Slmplox Method. 

Lit1car Progra111mlHM by O, Hndley. 

Chaplot l Art LJ - 1.7 llttd QuegUons on page 22. 

Chapter 2 Att. 2.g- 2, 1 L 2.16, t t\l- 2,~1 ttttd Qucsuuus un 
tmgo 70. 

C1tu11tc1· 3 Art 3.l- 3.10 Questluus t»t1 ~n~c tot 
t ;ltuttte~' M-tt!chttlctue, 'J\vr, l1htibtJ ML'lhl1ll hn I\H\11\~h\\ 
v11f tohh,4. I Ht ·t ,u~l~lotto y nntl tt~dlttttlt.mt:1' I 
t I. I htll l1•y 
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Chapter 4. Art. 4.1, 4.2, 4.5, 4.6, 4.10, 4.11 Questions on 
page 144-146. 

Chapter 5 Art. 5.1, 5.2, 5.3, 5.8 Questions on page 170-
171. 

Dual Linear Program, Duality Theorems, Formulation of 
dual problems, Unbounded solution in the Primal 
Transportation and Assignment Problems. Algorithm for 
solving them . 

. G. Hadley. 

Chapter 8 Art. 8.1, 8.6 Questions on page '266-267. 

Chapter 9 Art 9.1, 9.10, 9.11, 9.12, Questions on page 
324-325. 

Operations Research by Maurice Saneni 

Chapter 8 page 183-192. 

Chapter 9 page 1~4-218. 

Section IV Game Theory Problem. Two Person Zero-Sum Game 
Graphical Method for solving 2 xn and mx2 matrix game 
Dominance Principle. The solution of a kectangular Game. 

Theory of Games by McKinglsey. 

Chap. 1 An. 1. 2, 3/4.:Questions on page 18. 

Chapter 2 Art. 1, Theorem 2,6 tm page ~6, 37, 38; 39, 40, 
4J, 42, 43 Art . 5 pofe so-,s. 
Questions on J)age S6-,8. 

dthe1· brJrJks for r!onsultatlon 

1. Llneut· Prugrummbtg und Net wurk Probletrts by Mokhtar s·i Bnznru, 
Juh11 Wlfo~ Utlll Sot1S, Set!tind 13d. 1990. 

2i Linear Pro~nut1111lttg Methods 1rnd A~plh!tttim1s by SJ.ans~ 
lt1tcH'Hl1llo1ud Stude11t Bdlllutt, M~dttlW-HHI Kt1~t1k:lt1sh11 Lld,j t 9'l t 
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