
] 

App. '8' 

B.A./B.Sc. (HONOURS) MATHEMATICS 
• 

COMPULSORY-16 UNITS OPTIONAL--2 UNITS 

ear 

Unit 1 

Unit 2 

Unit 3 

tJnit4 

·rnt1Year 

Unit 5 . 

Unit6 

tJni~:1 

. . 

Distribution of Units 

Analysis-I 

Analysis-II 

Algebra-II 

· Differential Equations-I 

Mechanics-I . 

. 

N 

Unit 8 Numerical Analysis & Computer Programming 

Unit9 Analysis-Ill 

Unit to Probability & Mathematical Statistics 

'rd Year 
Unit 11 
Unll 12 

Unit tj 
Unit 14 

Differential Equations-II 

Algebm-lll 

. Urtlt 1~ 

Algebra-IV 

Methanics-ll 

Anttty,ds-tV 

hllN 

Unlt l 6 At1ttlysls --V 
17 & J H (uptlu1u1hO 

(I) Nurubet1 th~t1tY 

(llJ 

(lll1 
fl V1 

Mtk1lettt1 Al~~bt11s 
Ul~etelc MrtthettU1Ucs 
fltll~~tUI ~-hm~llJtltl~, Ptmrlet· Sctl~~ & t-lrn,mhu·y 
Vllhtu l•ttJlilt-' 111~ 



(v) 

(vi) 

2 
Computer Mathematics 

Lineur Programming & Game Theory 

Scheme of E.xuminations 

(i) Each unit will be of 50 marks. and wiII have twh hours 

examination. 

(ii) Each unit will b~ divided into 4 s~ctions and the candidates will 

have to ·answer only one Quesuon from each se.ction with , 

provision for internal choice in each section. a 

(iii~ There will be examination at the end of 1st Year, 2nd Year and 

3rd Year. 

Teaching Schedule: 

(i) 3 period~ per week will be Lhc teaching nonn to cover each unit 
,I 

(ii) Adequate number of tutorials w_ill be provided as per the 

University norms. Two periods per week will be provided for 

practicals. 

(iii) Subsidiary subjects and other requirements of the languages will 

be the same as approved by the University -for the Honours 

subjects. .. 

(The other conditions will remain the same). 

Unit 1. Vect01· Calculus and Geotn~try 

Section 1 

Differentiation aa1d purtint differcntiatiott of a vector functicw 

Derivative of Sum, Dol Product Hnd CnlSS Product of two vecwrs. OrodJcm, 

Divergence and Cwt 

8(1Ctfrm 2 

System of cll'clos, Stru1thlt;d e(1Untio11~ a11d _prpperUcs of Purebt1Ja1 

Hlllp1~c ottd llyf1et·hulu. 

8rJ1•tfrm 1 

< ll•fl en,I cq11tt1lrn1 ttl' set.oil~ dcgt·CL~ 111 LWO Vill'hlblc~. Tt·nt!tu~· ur u 

('111111 . 

St1r Ihm 4 

!~JJll1 1ll1
• r '11 111, f ·v 11111h~1. IHtltWIH IIIINt ,uni IHllµt•III plill\l'~. 
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unit i. Al11ebrn-l 

Section I 

De'Moivre's Theorem (both integral and rational inde ) s • , • S · E · & C x . ummat1on ot ortes. · xpress1on tor os n8, Sin ne in terms of po · f s· 
C 

' e . . , wers O m 0' CosO, an~ .os n , Sin n8, m terms of Cosine and Sine of multi 1 f e 
l 

· of · . . p es o , so uuon e,1uauons usmg trigonometty. · 
Section II 

Symmetric, skew symmeLric, Hermitian, Skew Hermitian matrices. 
El_ementary operations o~ matrices. Jnvcrse of a matrix, Linear indefendence. ol row and column matnces, Row nmk, Column rank and Rank o · matrix, equivalence. of Column and Row Rank. Characteristic equation of a matrix, 
Cayley Hamilton Theorem. 

Section Ill 

Applications of Matrices to a syMem of linear (both homogeneous 
and non-homogeneous) e.quations, Theorems on consistency of a sys~m of 
linear e.quations1 

Relations between U1e roots and the coefficients of polynomials. Symmetric functions of the roots of an equation, transformation of 
equatjons. 

Sec:tion IV 
Permutations. Cycles. permutation as a product of disjoint cycle.s . 

trat1spositlun, even and odd permutation. 
Number ~ystem~ well ordering prittclple., Oivisibility und ba.qic 

propc.n.ir.~ of congruence .. 
Utth 3- A1u1lyflls r.J 

Section I 
The reul hUmber syMtetn es n cum11lctc fJtdei-ed netd, Netghbourhmxls. 

u~~h Lmd closed seUI. Limit pulnts t1t s~rn, Hol·umt, --Wel~ttdtruJS theorem. 
1 

SectirJH JI 
SctJUelH.l ~~, ctJl1Yt3t~~ttl se~llCl1C~S. C1tU~hy ~ettHel1c~St ~lou~l.ot\lc ,1,.~qut,ttcc~. Subs~ijUt,ht~~. L H111t su~~tltir l11nl l1ttt1l Hl ft!tltlr ot tt ~cl \Ubtlct . 

• ~edltHf Ill 
j If j I II Hu 4~ I h•4 1 l\HII Ill •1·~1•Htl· t1 I' I I I 1·1,1:! I~ t:;:t~~I !~,~:: t~t;l:~t'!. ~~/,~::: , littf j1ttf J~i,fl lt•~l, l 'Hlldl f 1

4 11111 111t11 ll141. ' ' l . 
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h , integral test, alternating series, Leibnitz Lest. Ab 1 
test, Cauc y s . so ute and 

conditional convergence. 

Section IV 
Successive Differentiation, Lei?nitz Theorem, Panial differenliati 

curvature, asymptotes, singular _pomts concavity' covexity, Points o~f 
inflexion tracing of curves in cartesian and polar coordinates. 

Note :- The emphasis of Calculus ponion should be on curve 

tracing. 

Unit 4. Analysis-II 

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 
' 

Uniform continuity. 

Section II .. 
Differentiation, Algebra of d~rivatives, Differentiability and 

continuity, chain rule, lnverst function theorem, Darboux theorem, Rolle's 

theorem, Mean Value theortms, Taylor's theorim. 

Section Ill 

Taylor's series,· Maclaurin's serieg. Bxpensions of Sin x, Cos x, ex, 

log (l+x), (1 + x)m, Applications of Mettn Value theorems to Monotone 

functions artd inequalities, Maxima and Minhtta. Indeterminate fonns. 

Section JV 

Integration of irrational functions. reduc,tioh r ormutae. Recdrtcation, 

Quedroturc, Volumes and Surfltces of rovolutlon. 

Uttlt S. Algebra ti 

Sectlvh t 

ClruupN, subgre1ups 1 Lttgnmie'N th~otett1 1 Nur11rnl subgroups, 

tltll11kmt M1'(1Ul)S. 

1~t1r:lldJI JI 

l ft1 t1Ht111w·pl1l~m, l~tn11urt1hls111 . PJt~l 1u1d ~cct1ttd fht,UtblH ur 

I t,11m1111wphl~11t , l1tt1111 1J1u11uu MHHtt
1

Js, cuyldy'M ·141tmncu1. 
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Sec,;011 Ill 

Automorphisms, Counting principle, class equation, Cauchy's 
11,eorurn. 

Stction'IV 

. _Sylow's. Theorem~, Direct product of groups, Fundamental theorem 
of f1ntte abehan groups (Only statement with illustrations), Survey of 
groups upto Jrder 8. 

Unit 6. DifferentiaJ Equations I 

Nature ·and origin of differential equation~. 

1. ·First Order Differential Equations 

Linear equations. Homogeneous and non-homogenous equations. 
Separable equations. Exact equations. First Order higher degree 
equations solvable for x,y .p. Applications to the cooling law, 
population growth and radioactive decay. 

2. Second Order Differential Equations 

Statement of existence and uniqueness of solution under given initial 
' . 

conditiorts. Algebraic properties of solutions. Wronskian, its 
properties and applications. Linear homogeneous equations with 
constant coefficients. Linear non-homogeneous equations. The 
method of variation of parameters. The method of undetermined 
toeffioients. Euler's equation, · 

3. Power series solutions. Otdinary points, singular points. The method 
of Frobe11ius. Dessers eqmttion. Legendre's equation. 

4. The melhod of elhnirutlion for two simultaneous first order equations. 
Pif:nrd'~ e1tl~ttsnce thcor~tn. Vtrttfhm tUffererttia1 equations. 

Unit 7, Me~h11nh.!s-l 

l . Coplan,,- P on:e Sy$leltU 

N~c:ossnry at1tl sufficieut do11ditJou ftlr equHibrtum or a perllcfo. 
t rhmgle htw t,f ro11ceN, putygtm 1ttw t,f foret's, Lumi's theot·e111. 
Mt1111tmt of tt futca ttbttut tt H11~. Vt1ti~11ut1 1s t h~ore111 ftu t U11t~t11·t'Out 

l~Jl'(;C ~y~leltiS , Ncce~~ltl'Y etmd1Ud11, ft1t lt sy~letti td· 1,atlfoJ~s lo b8 in 
t!lf U ,,, ,,,., 11111 , 

~tJUIIJU.lfottt llJJe~ ~y~ll01181 cuupJtjs uud tholt· ltltlll10Ul~, ,~llll l11Ulll'lll1

\j 

11/· lwu t:ti llff.ltJ~. /(~tfll t! Ut111 or u j ~ll~l'lll phHlt'. J\11-t!t':' ~y~t~tlt l1l\Hlllt1 I 

/01<:h ~VklHIIR. 
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Work and Potential Energy. Principle of Virtual Work f 
. or a system 

,. of _parucles. 

InfinitcS.imal displace1nent of a plane lamina. NerP_<:~~n, and , f . ·. 
')'b . f · · -----.u1 SU f1c1en1 

conditions for the equ1 I num o a ng1d body movable para11e1 to a• 

fixed plane. 

II. Centre or' Gravity. Fofrmp ulae, Methods of symmetry and 

decomposition, Theorem o appus. 

-Friction : Law·s of S~tic a~d K~n~tic Friction, Problems of 

equilibrium under forces including fncbon (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 for a system to be equipollent to zero. Reduction 

of force systems. To a force and couple and to a wrench In.variants of 

system. 

• 
k.:General displacements of a rigid body, Composition of infinitesimal 

displacements. 

Generalized co-ordin.ates; Definition; infinitesimal displacement~ of a 

syste1n in terms of generalized co-ordinates, Genevolized Forces, 

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

Principle of virtual Work for a rltid b~y. 

IV. Hydrostatics: Pressure ut n puint: Resultant pressure on a p\ane 

surface; Cchtte of Pr~ssure 

Utt it 8. Nutnerfeel Attnlygls nnd Ctimputer Progrnmmlng. 

l. Fonnw 77. Orgaulzudon of digital vomputer Algorithm and 

nowchm·t. Co11sttutts; Vt:trhtbJtjs, Typ0 declaration. Arlthmetl~ 

c,~ pr·csslntl; Ass igt1111tH1l stttletncnts. Ittput/Outpul statornenis. 

Ct1111 rol slaltH11et1ts H\ bloek U, gtJ to nttthL Arruys; Ari1hmrtk 1 

~,,,1 ui 11t•11t fu11cUut1. rt111t tlott n11d ~ub1·uull110 ~ubr,togtn111~. 

II \111I II I II II I ot 111 gclJrdJ t: 1111d ltUIISt:tdl.1H I It I elj_Uitlktlt s. tll ~rel lttll llll'I 111111
1 

r1 ,,1111Ju 11 rnc~1tuuf~ hn~od (HI ffr~t d~~t·ce ot1lltHlt1tl , ~L'etuH lt\L'lh\\ll "11~ 

f lt·•,vt, 111 l1npli~,,u 111 c•lht1tl , flttlr nf' ru11 vt•l·~t111ce ut' Hl•l'tlllvt' I\W\h\1tl 

t 11• 't·ln111t1 r«llf ol' 11, JftTt~J\N p111u1rn 11 ~ nl ti ll'~'' ,u~thot1~, 
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111. System of linear algebraic equations. 

Direct methods, ?a?ss ?limination (without pivoting for programs); 
Gauss-Jordan ehmmauon and error analysis. Iterative methods, 
Gauss-Jacobi and Gauss-Seidel iterative methods and their 
convergence. Development of FORTRAN programs for above 
methods. · .. , 

IV. Interpolation and Approximation. 

Lagrange and Newton interpolation. Linear and higher order, Finite 
difference operators; Interpolating polynomials using finite 
differences, Hermite interpolation. Approximation by least square 
method: Development of FOR1RAN programs for the above theory. 

Notes: 

I. Theory paper in the university examination will be of 2 hours 
duration .and · will carry 40 marks. Apart from this, 10 marks are 
reserved for internal assessment based on the practical work done · 
during the year. · 

II. For theory paper 3 periods and for practicals 2 periods per week per 
student are to be allotted. . . 

HI. Us~ of scientific calculator by the students is allowed in the theory 
examination. 

Unit 9. Analysis Ill 

Sectloli I 
Definitinn and ~xumi,tos ur meric spnces. Neighbourhoods, LimiL 

points. open ,md closed sets. Sequences und cottlit1uou~ functions on trtelrlc 
spaces, uhlf otm continuity. 

Stn:l'ion II 

Co111pncmess, Ct,ttnected11esN. 

l~ectton I II · 
1 C'n1111,tetc11eN~, c,u1ttn'8 lttt~rsectltm th~orem, t1H11trt1ttlon l11ind1,1fj , 

Cu11.~U1ll t!LltJl1 t1r tett l tlllll1bets ilS the cot11r,l~tlott tlt th l1 lttt!tJ111~1elc 111ctrlc 
~m1cu of nltloHUIY, ffl~l nt1111bera 11811 et1t11~l~lt; ttttl~red neltli 
.'lt1t.'l iHn JV 

l1flHUllt1Hij l'f'lHtl tf2 _, k, Stlt Wttti Ullll Yt,llllA1
~ Uumnmh hl\\11\l~H ' 

1·1111t ll lfll uu~HN:!1 111 1 1◄uy l ot'H llH.!t1t~IIL Mu~llll ll 111d ~IIHIHIH, I niu H\\l\t''~ \' 
11wHt1Jtf tJl 1111tfHftmt lf llLtd 11111lt1111t~~~, 
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d Mathematical Statistics 

Unit 10, Probability an 

St1ctio11 I . . . . 
. b b·1,·1y Classical, Relative and Axiomatic Cond1't• 

Pro a 1 , do . · 1onaJ 
bability and i~dependence. Ran . m Van~bles, Distribution Function 

Pro ·cu1 e,·pectation and generattng functions. ! 

~1uthemau ·' · . .· , 

Section fl 

Discrete Distribution, Binomial, Poi~son, Geometric, Negat· 
. d M I . . ive 

Binomial, Hypergeo~ctnc an u bnomiaJ, Continuous Distribution 

Uniform, Exponcnual, Gamma, Beta, Cauchy, _ Laplace and their 

jnttrrelation. 

Section· Ill 

Joint and <,'Onditiona1 distribution, Conditional expectations 

Correl:ition and linear re~~ion for two v~~bl~. Joint moment generalin~ 

function and moments. B1vanate normal distribuuons. 

Section IV 

Normal distiibutiohs. Characteristic function .. Weak law of large 

numbers. Ccntnd limit Theorem for independent and identically distributed 

random Variables. , ·-
Unit 11. Differentlul Equations-II 

!. First Order Partial Dflferemial Eq,wtions. 

Definition of partial ~ifferentiol equations. its order and degree 

Classification of Parth11 differential . equatlons into linear, semilinear 

quasilinear and n0t1Uttear. · 

Lineur purtial dlfrorenthd equouon1 of .nrst ordtr. Cherplt's Method, 

sbhtUon of Rtandard forms, oompadble Mystcm of first order cquutions 

Jncobi's methods. 

Clussiflc11Uut1 tlf Ntduthnts uf t1r8t urdar eqmuluns and tholr 

geomotrlcul lt1tetf)mhltit111. 

I I. 1~t!,,'rJ1td Ordef Pnnit1I .V/ffert!Hlltll Jtqoo11tJ11,-1 

ci1u~~ ll'lct1lltm of ~t!cuttd t1.tde1· equt1UtJt1N Into t,~Hpdv, f)llJf8fJdlhJ dtttt 

hyt,cthoHt•, Rl•duti"Ut1 ttJ t:dt1tJ11fctd fdtffl~w 

( 'mwlty i11ohle111 UHtl Nt1tftm ur t hMHlthnlNtlCN, ltJIUlfUII ut '·11
"ill' 

ff yf ~•f'1Ulh· fl tfWHIWt 
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(IJ Seco,ad Ordtr Partial Differential Equa1ions-ll 

S~p~ation of Variables. ~~uct Sol~tions for Laplace's Equ;tion, 
Hoot Equation and Wave Equauon 1n canesian, cylinderical and spherical 
polar co-ordinates. 

I\I. Second and Higher Order Partial Differeniial Equations. 

Linear partial differential equations with constant co-efficients; 
Homogeneous I incar partial differential equations with variable co-efficients. 

Non-linear partial di,fferential equations of seconct order, Monge's 
mctJ1od of solving equations of the form Rr + Ss + Tt. = V. 

Unit J 2. Algebra-Ill 

Section I · 

Rings, Subrings, Integral Domain, Field, characteristic, ldeals and Quotient 
Rings. 

Section .fl 

Em bedding of Rings, . Prime and M~ximal Ideals, The field of 
Quotie~ts of Integral Domain~ Prlncipat ldenl Domain. 

Se,flioll /II 

Euclidenn Ring, Gaussian R1ng of Integers. Polynomial Rings over n 
t·ntiono.l field, Polynomial Rings over Commutative Rings, Unique 
Ftl~tdrlt ntloh Domains. 

Seutimt I \! 

Extension Pleht , F'lnite nn Atgebtnic Extensions, Root~ of 
pulynon tlH ,~ l1~flnit.lot1 i,nd ~xum~los or ·~plltirtg fietd j construe lion by 
~U1tlght etlg" and nm1pY~~. 

Urtlt I J. Al~~hl'll IV 

1q,,,:1Lrm I 

Vtjc tur ~~1me1.\ Sub~vuc~, Unom·ly ltttfo~~t\dL!t1 cL'i ht'~I~ dltncu~lt1111 
dll N:I ~llltl~. 

~t1l 1f bJll J.I 
J 11u•111 t u111 ~1t11·11utt1uu~ I h1111 cv. W J Mul\·l~ t1 l' n \\Ht'''' 

1u1111jh1 ~~ 1111 ll tJU , r•l1m1"11 t1I' tni~i~.1~11uk umt N11llll y ul llH t4t\l \\1\\\~hn\\rn\\u\\. 
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Section I JI 
. Innc.~r product space, ~uc~y-Schwartz Inequality, Bessel's htequality, 

Grum Schimdt orlhogonahzauon process, Dual spaces, Applications to 

system of Jint•-m equations. 

Section IF 

Eigcn vaJ1:1e, Eigen vect~r, ch~cl~ristic and _minimal polynomial, 
Caylcy Hamilton Theo~em, D1agona1Jsauon_ ~f a hneai: transformation. 
Invm i3nt subspaces, direct su~ -decompostbon, Invariant direct sum 
Prirmlry Decomposition Theore- ' 

Unit 14. l\1echanics-11 

J. Kincnuitics 

· Dasie concepts of mechanics, Position Vector, Velocity, 
i\cce-leration, Velocity and Acceleration of a particle along a curve. Radial 
and- Transverse Components (Plane curves); Tangential and Normal 
components (space curves) Angular Velocity and Angular Acceleration. 
PrfocipJcs of linear momentum, angular momentum and enc.rgy for a 
partjck. aml system of particles; use of cenroids, De' Alembert's principle. 
Conservation field and potential energy. Principle of Conservation of 

Energy. 

I/, · · Particl,, Dynamics I 

Rectilinear motion. Uniformly acccleraLcd motion, resisted motion; 
Hnrn1onic Oscillator, Damped and forced vibrations. Elastic springs and 
strings. Hooke's luw, Projectile Motion. Under gravity and in resisted 

inetfiutn. 

Ill; Pdrtir:lt1 DyNJmltll\; IJ 

Construinod r,artlole tnotinn. In ll hnrlinntal circle and on at smooth 
vctt lct\1 circl~. 

Orbl tUI Motion; Motton Hf tt pnrtlclo under o oontrul force, usu of 

rccipmcuJ co-ortHt1Elteg and pedul tRJilortUHuleY, Newlunis lnw ot grnvil11do11 
mnl 11lmtctut1y tubltN. Kept~e~ 1ltw~ t1f motlt1h deduoed from Nowlot1 's haw or 
gnwluulm, ntttl vko-vetsu, 

I \JI Ntnlri lJtJtly lJyHrlHfid,~ 

~ltilllt.mts u1· l11e1·thh IJ~l'lt1lllt1H lthd ~UlhdUtd te~llll~i Ml11\\C\\1U\ 

t'Hlp~nltl, tht!tu'l~ltt~ or ~&1tttll l31 tut~s 1U1d l~rt,etttUuulut l\k~~. ,,,.\nc\\~l\, l\~!~ 

111111 lhL·lt tlt•let·lilltt~Uon, l~ttllf -mutu~nutl ~yMtem~. ttl~ld body mulll\\\ '" 
1 

1' _ l1h· wht•l·I~, 11uwoumu1 l\t11thtlt11u: t4yllntl~l· 1t,1llln~ t\ttwn tmtl hu•\\\\\'\\ 
I 1111 111· 
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Angular mom"ntum and Kinetic Energy of 8 · • d . 

aabout a Fixed . Point and in a Genera.I Motion. ::!citx;!Y· ~o~tmg 

momentuan, angular momentwn and energy for 8 rigid body. P 
8 01 

hncar 

Unit J 5. Analysis IV 

Section I 

Riemann Integral, Intt~grability of continuous and mo t • 
· · Th d no on1c 
tuncttons. e Fun amental theorem of Integral Calculus Riem _ 

Stieltjes. Im.egn1I Definition and examples only. ' ann 

Section II 

Improper integrals and their convergences, comparison Leste;, Abel's 

and Dirichlef s tests, Beta and Gamma functions and their properties. 

Section III 

Differentiation under · integral sign, Integration in R2, Green's 

theorem. 

Section !V 

lntcgration in R3•Gauss and Stroke1s theorems. 

Uritts l 6. Anah·si's V ., 

Scctivn I 
SeJ·ics ot arbitrary terms, Abel's and Dirichlet .. s test, convergence., 

divergence and oscillation, Re.arrangement of series, Multiplication of series, 

Double series. 

Sectic!n II 
Sequences and serJes of fuhctions, Pointwise- nnd tmifortn 

convcrgcHte. W1,iestrass M tc~t. Uhiform tonvtrg0hce and cont inuity, 

tHffct·o11 Uutioh at1d lnteMfntlon, Weierstrass Approxhtu.tllon Thtcuem. 

Secttnn Ill 
ttuutier 8erl'-1i. Fvurler exi,att~iott tlf piecewise rnonotonlc r un1;Un11s. 

I Sr'tlirJtl JV 
Pt,wer M"tte~ llttd thelt cuttvergetttei.. Ab~ututc, 1u1tl u11 ltur1u 

dltlvbr/~Cl1C~ <it It ~tJW~ 8trie~. UN~ of j,tjWer ~tk;M fot dent1lh~ lONl'll htHl t1 

,~x11t.111eH1 h1l muJ u·l~t1t1Htnncttic runt1Ut1t1s. ' 



Unit~ 17 nnd 18 

Number Theory 

Sec:lio,i I 

12 

The Diophantine Equation ax.+ by= C, The Goldbach conjt>.cture. 

S·pccial Divisibility Tests, Linear congruences, Reduced Residue systems 

and complete Residue Systems. Fermat's Factorization Method, Fermat's 

Lillie Theorem, Wilson'& Theorem. 

Section II 

The functions t and O', the Mobius Inversion Formula, The Grcate.)l 

InLcgcr Function, Euler's Phi-Function, Euler's Theorem, Properties of the 

Phi-Function, An application ro cryptography. 

Section Ill 

The order of an integer modulo n, primitive roots of primes, 

composite Numbers having Primith_1e roots, The theory of indfoes, Euler's 

Criterion, The Legendre's Symbol and its Properties, Quadratic Reciprocity, 

·Quadratic Congh1enccs with composite Moduli. 

Section Ill 

The search fot· Perfect Numbers. Mcrscnne Primes, Fermat Numbers, 

· Pytlutgotcm1 Triples; Pctmaes "Last Theorem". Sums of two squares, Sums 

· of more 1.hm1 two squares. The Prime Number Theorem. 

. The scope or the Course is indicated by the relevant portions of 

Chnt,Lers 1 10 12 and appendix. of 'Elementary Number Theory' by 'David M. 

Burto111s Iudfan Edition; Univorsat tlook Stall, 1990. 

Olhe,· IU!f'~rcnces : 

1. 

2. 

l 

OL•.orgc Jt At1drewt1 : 1Nt11ttber t heory' : W.B. Saunderson & Co.
1 

Ph I lt1tlelr,hlli: HJndusum Bc,tlk A~rlcy 1'olhi (lndiu), I 

J. Jluntcw: 1Nurnhet f hctlt,Y' : Oliver & 9oyda tttterscience Publlshc1~ 

Int . 1964. 

\V ..I . LcVd411e : '1"oplt~ ht Number f heuty' : Vol. 1 Acldbm11 Wesle-y 

1~end l11g M~ssndm~8ets, 1~56, / 

J. Nl,1e 11 & H.J. ZUtk~flftlltt I 'Att lhlffldU~tltm tt, th~ i hotity o 

1'/u111bt>1·~' : \VJlc~ fju~litt1 l,ltf ,, New tJcJhl, I 918j 

(IIJ IJ 1wl~H11 AIU@bt'us 

s1jl.'ltrm I I 1t•t·1111tl t1 11 u/· u t•d1·Lh11Jy nnfont Stjl, r~ludtt~ tlltd L~uhw4 

,~, 11111 i,lt•~ tit', i11Hlt·~~ - u1rnllty, lvtt1t-i t~ uucl Joht~, Lt,11,uth u111 

t ·11 \' '., I 11 ~ t ◄ t111 d I UtHt~ , r➔ o11 111 l ~ ttt MH l~, ~ ut1 I lit I h·ti~ , ,1111 

If I ///If 1/IIUI plf l1~/J1 4 l11 I Jllllt•l't 



13 ·, · 

..... ,.,,,,,,m II Modular Lauic~s ~nd Examples, Length d . 
~1 .. C i , o· 'b , La . an Covering 

ond uons, 1Sb'1 uuve tllces, Complement• 0 
. . . .. . 

. C I ted o· 'b . an IStribuuve 
Lutuces, omp emen tslri uuve Lattices and .. 

· examples. 

Seclir>n JJJ Definition of a _B00Ie3:11 _Alge~ra, Ideals of a Boolean Al eb 
Boolean function. DlSJUDClJvc Nonnal Form C . g :ra, 

· R • • . · ~ OnJunclJve 
Nonnal Form, epresentauon of a Fmue Boolean Al b 

· · ge ra. 

Section JV S\vilching ·circuits, Simplification of Circuits, Non-s . 
1 

. . 0 
. 1 

. enes 
paralle c1rcmts, . es•~ ~xamp es usmg Boolean Algebras, 
Design of n-te.rmmal c1rcu1ts. · . 

n 1c scope of the Course is indicated by the relevant portions of : 

(1) Chapters -2, 3, 4 and 6 of 'Lattice Theory• by Thomas 
Donnellan, Perg~mon Press ( 1968) 

{~) Chapters 2 and 4 of 'Boolean Algebra and its Applications' bv 
. J. Eldon Whitesitt, Addison-Wesley Publishing Company, 

1961. 

(3) § 9.9 of 'modern Applied Algebra' by Garret Birkhoff and 
Th~mas C. Bartee, McGraw Hill Book Company, _1970. 

. • ' . - I • • 

(4) § '12.10 of 1Elemcn·ts of. Discrete Mat~ematics' by C.L. Liu" 
McGraw-Hill Intcr,1ational editions, 1986. 

. . 
. 

. . (5) § 4.S.of Discrete Mathematical 8trUcture.'l with Applications to 

Computer Science by J ,P. -Trembley and R. f\.1an<)har~ 

McOmw-Hill International Editions 1987. 
' 

Other .Reret·t!nces : 
. ' 

1. rhomns Ci Bartee : Digital Computer Pundamentals : 
McGraw Hilt fntor111tional (6th edition) 1976. 

21 H, Orah1tn Plegg : Uootoon Alg~bru and lts Applications. 

BJncJde, Lt>ndoo (1.964) • , . 

3. 0. Orutzcr t Lllttice fhe.ory : W.H1 ttrecman & Co. 1971 . 

4. L. A, Sktltnjttkov : t;lotttehts ur LnLtlGe Theory : HluJustan 
Publhthlhg Cu1tti,1111y (1911) , 

{HI) Vl~Cl'th~ MtttlttUtUtlieN 

,,11t1iit1H I cJrt1t1h~ OHd Plumu drttph~ t Hli~fu t~tttdtu,tuuy dtltl 

ltJltotluct1 t1u. Mulli1tu11hN dHd \li~J1htatt · ·gtnt1hN1 l'ulh~ nu~ 
tjlwuJtij, Slltftlij~t 1inlh 111 W()ljhl~tJ jttUJIIM, }juletlllll 11,,u,~ 1mtl 
t lftm lt~, Humlllt1Ulttt1 f1ttllts ""ti Ch-0 11ll~. thtl ttt,vt~llln" 
~Hf ttutmtHoH l11·ot1f~m. ~ltumt tJrn11h~, 
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Finite state Machines : an Introdpction, Finite state Machi 
'cal Eq · al n~is 

and Models of Phys1 systems, -UJV. ent Machines, Finite 

State Machi~ as Language Recognizers, Introduction to 

Turing Machines and examples. 

Block designs, Squ_are. Block designs, Hadamard 
configurations, Error correcting codes, Introduction to Discrete 
Numeric functions and generating functions. Manipulation of 1 

Numeric functions, Asymptotic behaviour of Numeric 

functions. '" 

Section JV Generating Functions, Recurrence Relations, Linear 
Recwrence relations with constant co-efficients, Homogeneous 
Solutions, Particular solutions, Total solutions, Solution by 

the Method of Generating Functions. . 

The scope of the syllabus 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. 

Internatio~al editions 1985_ . 
• 

(2) I 3.7 p. 83-87 of 'Modem Applied Algebra' · by Garren 

Suthoff and Thomas C. Bartee. McGmW-Hill Book Company, 
1970. . 

(3) Chapters 6 of-'A First Course in Combinatorial Mathematics' 

by Ian Anderson-Oxford Applied Mathematics and CompUting­

Science Serie• 1974. 

OtlaerRcferencts : 

1. A,T, Bertztiss : 'Dttta Structure : Theory and Practice' 

Acad~tnio' ~N. New York, 1011. 

2. Bella Bc,Uain& : '0mph Th~ory, an lntmduction Course'­
Si,rtnge1· Vertag. Orndmut.1 Tt,st ltt Mathematicg, No, ff 3, New 

York 1979. 

3. Nt1rslttgh Oen : 'drttphs Thecny wllh AppHcntJous _to 

J511MJnt!erJ11g nttd Cumput@r SdeHce'- P"'11llc,e Hntt of ludfo 
jjvL. Ltd 11 1 ~14i 

"-· l7t'mtk H1ttnuy ; 'dtu~11 t het1tY'- Adttlsu11 W~sley fjubll~tt,,,~ 
t o. ·1 g1z. 

, . J,,1111 ft I fupuntrt t~ Jathn·y b. Ulll111111 : 'htltt1tlll~Ul1ll It~ 

Artl rn 11r1ht 1ftlrnulji' J JlflJUlll~a·~ mut t'rnnt11111\l ltrn' Nin H~U 
l111'1f 14f 1l11t11 t 1t111~i-, f onu. 
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6. K.A. Ross & C.R.B. Wright : 'Discrct 
Prentice Hall, Englewood Cliffs, London 19~5. Mathematic' : 

7. Oystein Ore : 'Graphs and their uses' : Th 
Association of America-1963. e Mathematical 

(iv) Integral Transforms, Fourier Series and 
Boundary Value Problems 

Section I 

Section II 

Section Ill 

Laplace Transforms, Definition, Tables of L 
Transforms. Simple theorems of Laplace Tra afplace 

'-. f O d' o·t~ . ns Orms 
Soluuons o r mary 1 ,erent1al Equations with c · 

. S I . f n·« onstant 
coefficients. o uuons o 1uerence Equations by Laplace 

tnmsfonns. 

Li~ear Boun~ Va_lue ~b~ems. 1:f1e equation for a vibrating 

s~ing .. Foun~r Se~~s: Inabally .displaced vibrating string. 
V'1brat1ng stnng, 1n1ual velocity prescribed. Transverse 

vibrating membrane. -"' 

Temperature in a bar with different boundary conditions. Heat 
flow in two-dimensions. 

Section IV Fourier Integrals. Fourier transforms. Application of Fourier 

integrals and transforms in heat flow problems. Mellin 

transformt Mellin Inversion theorem. 

RdfcrtltCl!S 

l. Operntional Methods in Applied Mathematics by H.S. 

Onurstuw and J.C. Jaeger, Dover Publications, New York 

(1963). (Chapter I and Art. 138). 

2. Pourier series and Boundltry Value Problems by R.V. 

Church Ht and J ,W. Drovc11 (McOmw Hill, Kognkusha, Tokyo, 

191S (Chapter I (Arts 1aa8) 1 Chap1 lt (Art 11-13 and 15-17). 

Chttp. VJ (Arts 50-53. und S61168). Chup, VU. (Art8 61 -66 nnd 

68·69). 

3 i M"\hods of f ht;oretloal PhysleN by P ,M, Morse nnd Hennon 
Pt,shbt1th, t g,21 Mc drttw --Hlll t\tlt1k Co,) (p. 469-4 71 , for 

Mellln t.1·1msft1lffl)1 

(V) (;Ofll J1llhU' fvltlth@uu1tle8 

I· Mtt1lt,mdlforll /J()Nlt: 

8U(l@ltH!tll l!otrnc~UYe81 At~ltlilt,Hl~, QLU1t111tlct·N1 JjmlUt tlvt, t\lltl 

WlfUt,lf vij meU1utf~; fJJ--i,tlJ t,ttl eM, llu~lt ~wltchl11µ l\lttt! Ut11rn. titH\lltl'~"~ 
lllllt!l ltmw, Amtly~ln tJI' Jttyleul i~ ll't!llltNI fjo~mlute~ ot HoolN\I\ "'"l''1111H 

fJc Mu,nttu'~ ll ll 1Ult1ltl , (:Ulnllty l11·lm·t1,t(\ /\ l~l~luo·lt· ~lll\\\lllh-t\lll\11~. 
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Canonical forms and functions: Minimization of functions b 
Kamagh's maps and Quine-Moloskey rechnique. Y 

2. Data Reprtsenta1ion and Binary Arilhmatic 

Conversion from _deci~ to binary' OC!81 and ~~adecimal systems 
and vice-versa; Fixed JJ?mt r~':5"~talion; A~uon Subtraction by i 

l's and 2's, complement Muluphcauon and division; Floating point , 
) representation, BCD, ASCil and EBCDIC codes. 

3. Programming Language 

PASCAL, Constants; Variabl~s; Expressions; Assignment; 
Statements; · Inpul/outp,ut construcbons, Control statements; Iterative , 
statements; 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 pf P~ Programs. 

Notes: (1) Theory paper in the examination will consist of 40 marks 
· and shall be of 2 hour durations and 10 marks are allotted to 

internal assessment based upon die computer practical work 
during the year. 

(2) For theory 3 periods and for ptaetical 2 periods -~r week per 
student are allotted. 

(vi) Linear ProgrammlnR and Game Theory 

Ser.lion I Linottt Programming Problem. Graphical approach r or 
solving some Linear program1. Convex sets. Supporting 
a11d Separating Hyperptnnes. D1udc Solution. Theory of 
Simplex Algor.hhm Md Simple>t Method, 

L.tnour Pr<1g'fJU11tt1lng by o. Hadley. 

ChspttW 1 Att 1.1--L7 l1Hd Qu"8UtJtt8 un page 22, 

Clttt11ter 1 ArL 2~9-2,l i , 2ij16. ~.t~- '.l/21 dHtl Qut~~ 11t1u~ 011 

l'~IMO 701 

t 'lm111 t•1· ·1 At'I. :1 ► 1~ l 10 QuesuouN t1tt ~u~u ·1u,, 
I 'I llll·Hr•ij' M 'I 't•ef II I lij Ur., 'I' Wtl Pltd~I! M11tlt11t I (\II lll'lll ll'llll 
vm,Jttl ,It ''t. I 11c1 ,114l~f t•rn • y ttt u I ltt•t h mt hll lt·Y · 

t I. I lw 111• v 
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Clllplel' ~-~ ,.1, ,.2, 4.5, 4.6. 4.10. 4.11 ~ 
pllO 1~146. ons on 

,.......-.., 5 Art. -SJ, S.2, 5.3, 5.8 Questiona 
"'....,-- - on page 170-
111. 

Dual Linear PJopam, Duality ~. F~alaticn 
dual problems. Un~nded solution in the Prim: 
Transportation and Assignment Probiema. Algorithm for -

,olvinl them. 

G. Hadley. 

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

ciaaprer 9 ~ 9.1, 9.10, 9.11, 9.12, Questions on page 

324-325. 

Operations ReseEh by Maurice Saneni 

Chaplet 8 page 183-192. 

Chaptej-9 pegc 194-218. 

Game Theory Problem. Two Person Zero-Sum Game 
Graphical Method for solving 2 xn and mx2 matrix game · 

DominanCe Principle. The solution of a Rectangular Game. 

Theory of Games by McKinglsey. 

Chap. 1 Art. 1, 2, 3/4.-Questions on page 18. 

Chapti, 2 Art. t. Theorem 2.6 on pqe ~6. 37, 38, 39, 40, 
41. 42, 43 All. S page 50-58. 

Questions on PIii 56-58. 

Othtr books for consultation 

11 Linear Programmln1 and Net wort Ptt>blems by Mokhtar s. Bazara, 
Joht1 WIiey lhd Sons, Second Bd, 1990. 

2. Linear Progratnmlni Methods and AppUcations by S,I.Oass 
fntematlonat StUdent Sdltluh, MeClraw .. J.llll Kuaaldu~ha Ltd •• 1973. 
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