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(v) Computer Mathematics 

. (vi) Linear Programming & Game Theory 

Scheme of Examinations 

(i) Each unit will be of 50 marks and will have two hours 
examination. 

(ii) Each unit will be divided intQ 4 sections and the candidates will 
have to ·answer only one Quesdon from each section with a 
provision for internal choice in each section. 

(ill) There will be examination at the end of 1st Year, 2nd Year and 
3rd Year. 

Teaching Schedule: 

(i) 3 periods per ~eek will be the teaching norm to cover each unit. 

(ii) Adequate number of tutorials will 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. Vector Caltuhls and Geometry 

Section 1 

Dlfferentlntion Etnd partial diffete11tH1tion of a vectt)r futtction. 
DetiVbtive of Sutn, Dot Product Wld Cross Prt1tluct of twCl vectms. Orad.ie11t, 

JJiverge11ce and CutL 

Seclton 2 

System or cln:1Jes1 Stet1dtttd ijijUlltitlna ttttd ptop~tll~s t.1£ l'w·abolt:11 
13illlpse attd Hyfj1:Wbola. 

S(Jcttrm 3 

d~11~rul ~lJUntlott 11t s~cuttd da~tee lh two vtn1ubl~s. Tmdtl~ ur 11 

co11lc, 

S,1r-tirJl'I d 
~pltt!l't-', t:tme1 ty ll11cl~h lttll~~tt l lllt~s tlJ1tl IUtt~elll l lhlU~~. 



( lnit 2. Al11ebra-l 

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

of Series, Expression for Cos n0, Sin n0, in terms of powers of Sin 0, 

Cose, and Cos n8, Sin n8, in terms of Cosine and Sine of multiples of 8, 

• solution of equations usi~g trigonometry. 

Section II 

Symmetric, skew symmeti:ic, Hermitian, Skew Hermitian. matrices, 

Elementary operations on matrices. Inverse of a matrix, Linear independence 

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 (both homogeneous 

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

linear equations. 

Relations between the roots and the. coeffidertts of polynomials. 

Sytrt mettic functions of the roots of an equation, transformation of 

equations. 
1 1 

Section IV 
' 

P~rmutntions, Cycles, permutation as .a product of disjoint cycles, 

trm1sposhibn, even nnd odd permutation. 

Number system, weH ordering prittcip1e, Divisibility and basic 

properties of congnn.mce. 
I 

U1tlt: 3. AnnlyHls .. J 

Sec:tiott l 

The rctlJ 110111ber systc111 fts a cm1111tele ordered fie1d, Ncighhnurhooll~, 

npc~ll HIid clcmcd NetN, LimlL ~oiHW df litW, , 13 t:1 lz£U10 .. WeJt!tslra~g thrutolll , 

Nt 1rtlrm II 

ffoquo11t!es, t!till Vt}tgclll ~tjtJUl!1tcc1,, Cauchy ~equet1bes1 ·Mu11utulllt 

1.ft•lfll~llt'UFI , N11 l1~1· t1LH!llct% Lllllll ~LIJi cl'l 111· ll11 I l11111l l11l'~l'itJ1· tt t u RCljllbllt'l'. 

Nfl1•tlm1 1 / I 

1111111111 ~11lt·'~. t 1111 v111j1t•11t•~, 111 1111 111IIL1 Rl' l ll'l4 , Pw~ll lvt1 11~1n1 ~l·th,1o1 

, 1111,1 1111 /q1111 1, 111. t ·,11 11 ll r' '~ 11 111 11 11 11 lt0 ~1. I,, ,\ h•111 l1l' t 11~ hll lu hl~I. 1tm\hL1'~ 
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test, Cauchy's integral test, alternating series, Leibnitz test. Absolute and 
conditional convergence. 

Section IV 

successive Differentiation, Leibnitz Theorem, Partial differentiation, 
curvature, asymptotes, singular points concavity, covexity, Points of 
inflexion tracing of curves in cartesian and polar coordinates. 

Note :- The emphasis of Calculus portion should be on curve 
tracing. 

Unit 4. Analysis-II 

Section I 

Limits, continuity, sequential continuity; algebra of continu~us 
functions, continuity of composite functions, continuity on [a, b] implying 
boundedness, Intermediate Value Theorem; Inverse Function Theorem, 
Uniform continuity. 

Section II 

Differentiation, Algebra of derivatives, Differentiability and 
continuity, chain rule, Inverse function theorem, Darhou.t theorem, Rolle's 
theorem, Mean Value theorems, Taylor's theorl!m. 

Section Ill 

Taylor's series, Maclautin's series, Bxpettsions of Sin X.; Cos x, ex , 
log (l+x), (1 + x)m, Appticatiot1s of MeWl Value theorems to Monotone 
runctlons and inequalities, Maxima and Mit1J1na, tndetermlmue fotitis. 
Sec: tion IV 

1 ntegratlon of irtatiottal funcllons, teductloh fotmulae1 tlectificatlon1 
Quadntlttte, Volu1t1e~ and Surfaces of ttWdlUU011. 

Unit ~. AIMebrn 11 

Ser. lion I 

tlrnui111 , 1tub~ruu~s. Lu~tut1~e1s t het1t~ttt . Ntjtttrnl subgwups, 
q111 1Ue11t ~tt1Ups. 

1~l' r: tl rlH JI 

Ht11 t11m1 utvt11 ,i111 , tAtJ tttotr,hl sttt , Flt~t tt tlll sectHHI theme 111, ut 
i 1111111 ,1111 ,,,,,111~11, I J; l'!tl'ttllhtll t:1H ~ttlllJi81 tttyl~Y'S t li~Utelt l. 
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Srrtian Ill 

Automorphisms, CounLing principle, class equation , Cauchy's 

Theorem. 

Section IV 

Sylow's Theorems, Direct product of groups, Fundamental theorem 

of finite abelian groups (Only statement with illustrations), Survey of 

groups upto order 8. 

Unit 6. Differential Equations I 

Nature and origin of differential equations. 

1. First Order Differential Equations 

Linear equations. Homogeneous and non-homogenous equations. 

Separable equations. E~act equations. First Order higber · 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 solulion under given initial 

conditions. Algebraic properties of solutions. Wron skian , its 

properties and applications. Linear homogeneous equations with 

constant ooefflcients. Lli1ear non-homogeneous equations. The 
' 

method of vat'iation of parameters, The tnethod of undetermined 

coeffi cients. Euler's equation. 

3. Powet scl'lcs soJutiomL OrdJt1t1ry pol11 ts, si11gula.t i:10i11ts. i hc method 

or J1tobcmi11s, Bessel's cquHUon, Lcgcmfrc's equaU011, 

,1. Tile lll !.! U1 od or c1i l11 illEtlhJ II foi- two si111ulWllCOllS first otd~r t!4UHllOIIS. 

l1 1t:u1·d'N e.1t l1-1 lc11co t.hco1·0111. PffuUa11 dilTctulltiltl equations. 

ll1tl i 7. IVlec•hu11 h'R-I 

I. trJ/Jlrlllr'I' / i' ,ifi ,1 S\l,l ft'ffl,~ 

hll'(;l'r~~1 11 y 111111 1-111 Uldl'l ll L'trnt.11Uutt iut· tJ t:1U l! lbr1u111 tJ I u 1m1tk lL1
• 

·1, ln11 g l1• lnw ul I t11 tt•~. pul yg ull htw t1f t'blTes , LlU1ll 1s lllcmc11 1. 

M111111•111111 II l111 rt1 HlitH II ii ll 11t·. Vw·1g11u 11 1
~ tlibdlcHi ful' l 'llllellll t' lll 

1,,11' 1q"i lt• fllt4. I lc·1·11/l4fll y rUIH III lt1 11 l'llf· ll system uf jjl-\Hldti~ lll lil, Ill 

( 11111111,, 111111 

11,11lli,11I I, 111 lllll't• •i, •1 1t •11t-l t 'rn1p lL1~ ~111tl Utell' IIIUlllelllN, li.tj11lpulh)llt·t• 

1, I I •111, ,, ,q,1, •J l11• d1 u 11 11111 1! ii Jtt1 11t •111I phttlr l1111·ii ~~•.~h•I II . l1111 11 llt•I 

l1111, 'h!-J II 111, 
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Work and Potential Energy. Principle of Virtual Work for a system 
of particles. 

Infinitesimal displflcement of a plane lamina. Necessary and sufficient 
conditions for the equilibrium of a rigid body movable parallel t-o a 
fixed plane. 

II. Centre of Gravity. Formulae, Methods of symmetry and 
decomposition, Theorem of Pappus. 

Friction : Laws of Static and Kinetic Friction, P.roblems of 
equilibrium under forces including friction (excluding,indeterminate 
cases). 

Stable Equilibrium•. Energy test of stability (problems involving one 
variable only). 

Ill. General Force Systems. Total force, 'total moment relative to a pase 
point, total moment' undet 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 Invariants of 
system. 

General displacements of a rigid body, Composition of infinitesimal 
displacements, 

Generalized co-ordinates: Definition: ififinit~imM displacements of a 
system in tettrts of generalized 00&0rdinatos. Oet1evoli~ed Felrces, 
Work done and Potential Energy in terms of genetallzed co-ordintttes; 
Principle of VirbJal Work for a rlgid bOOy, 

IV. 1-tyctrostatit si Pressure et a t)()ittti Resultartt l)te~sure on a 11tat1e 
surface; Centre of Pressun;. 

Uhlt 8. Num~rtcaJ Atuily1lit uHd. Cumput@r Pro1rauntttltt1t, 

1. Forttan 17. Otganlztttion df digital computer Atgorithttt a11d 
ftowchart. Constnt1 ts; Vttrlnhtes1 type dettatat1on 1 Arllh1t1etlc 
express ion , Assl8Hltti! t1 l sttttements, tt1~ut/OUL~ut sUHements. 
Contrnl sttttetnetttfi lf, bltmk If, ttfl ld nttd~. Atruys1 Arlthtttellc ' 
;qlnten1ett t futtt,tlott , ru11~tlutt uttd suhtt1uth1~ ~ubi;tt11tftlltt~. 

JI . St1tuOt1t1 ur ttlgebtditl uttd tttitt~t!~etiUtl eijUlilitH1S1 tilsetlltlf1 lttethddi 
ltatttlh111 t11~lhod~ bIDU!d ott litsl d~~f~ ~qutttitlf11 ~etlUll 11itilhtni tlHtl 
NewttJ1t-ltt1~h8t1H lti~tlmtL ltttte dt tottv~tgettt~ of H~f'ttllve tttelht1tlij1 

tJ~Vt;ltmtmmt tjf tttJlttitAN tJH:1~htlHS t,t lhM~ lt1elHtnl~, 
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lll. Sy$tOlll of lii10ttr ulgobralc equations. 

Direct methods, Gauss elimination (without pivoting for programs); 

Gauss-Jordan elimination and error analysis. Iterative methods, 

Onuss~Jacobi and Gauss-Seidel iterative methods and their 

co1tvergence. Development of FORTRAN programs for above 

methods. · 

tV. Interpolation and Approximation, 

Lagrange and New.tcm interpolation. Linear and higher order, Finite 

difference operators; Interpolating polynomials using finite 

differences, ijerrnite interpolation. Approximation by least square 

method: Deve1optnent of FORTRAN programs for the above theory. 

Notes : 

I. Theory paper irt 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. · 

n. For theory paper 3 periods and for practicals 2 periods per week per 

student are to be a11otted. 

Ill. Use. of scienti(ic cakulntor by the students is al1owed in the theory 

examl11ation. 

UtHt 9. Attalysts III 

8r1cttoH I 

DefirtHUm at1d exlttttpl~s of tnerJc spao~s. Neighbuur~t>odsi Limit 

pol11 ts, oi,011 a11d tiiused seiB, Seque11ces and cunt1num1s ftt11ctions cm 111~tt1c 

8Jll:lu~s, lU1lfot1t1 co11 UttuHy. 

Ser.tlrm I I 

cu1t1Jjllch1es~, Cu1111cotodttMS, 

8r1t:llrm 111' 
e u11111lel~l1~s~ , CUHltit'~ 1t1let~~t:UUt1 tli~t:'1-eltt, eu11U1mHlm1 ·t1l'J t1t, l!JI~. 

l 1w1~1i'!IULlt111 ur roul 1111111bet~ tts Urn t.1tm1µteOt1H t,J' th!;} l11eu111vtel~ H11;;tJ'lc 

~IWGU ur 1·t1llouulR1 l'oti l 11rn11 b~1~ M El t;1:1 tt1pfele utd~tt!U 11~1cl, 

/l, 11•/lrll l I ti 
lllf/ lt•lllftl~ 1'11,111 lfA ► lt1 StliWMtt Hild Yuu 11g'~ lli~l1t·eht- l11t t1lh.: II 

/ llllt; /11111 1/11•1111•111 , 'htyl111 1
1-1 tltl't1J't.Wl. MttxJltHl :i11t l fvl11 1IJ1111 , Ltlltl'Hllpb

1
M 

1t1Hl,rn l 11/ ,1111 li--1i•1 11111u•tl 11ml11i,llc1R. 
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llnit 10. Probability and Mathematical Statistics 

Section l 

Probability. Classical, Relative and Axiomatic. Conditi~nal 

Probability and independence. Random Variables, Distribution Functton, 

Mathematical expectation and generating functions. 

Section fl 

Discrete Distribution, Binomial, Poisson, Geometric, Negative 

Binomial, Hypergeotnetric and Multinomial, Continuous Distributio_n 

Uniform, Exponential, Gamma, Beta; Cauchy ~ Laplace and theu 

interrelation. 
-

Section III 

· Joint and conditional distribution, Conditional expectations, 

Correlation and 1inear regression for two variables. Joint moment generating 

function and moments. Bivariate normal distributions. 
\ 

Section· IV 

Normal distributions, Characteristic function . Weak law of large 

numbers. Central limit Theorem for independent and identicatly distributed 

random Variables. 

Unit 11. Ditferendal Equntlons- 11 

I. /i'irst Order Partial D/Jfenmtial Equations. 

Deflnition of tmtthtl differential equntions, its cJrder and degi-ee 

ClEtSs iflcation of PatliaJ diffetet1liat equut1otts into Httear. se111l1it1eat· 
q uusl1 h1bar unld hc.mJinear, ' 

LiMen1· J:)atll ttl dltfetcntittt eqmttiotts or first otder. e1mrpu1s Method 
suluU011 of sttt11du1·d rw-11-1~, cot11 t1tttiblo systc1tt or f'lt-st (Wd~1· cttttutlo1·1~ 
JucobJ1

~ methods; 

CIUMifl tlHlou di' ~u1uuu11s t1f rJt~t t1l'clet ettUMlltl llS lU1d lltolt· 
/!t.!t 111 iulJ'lcu I lH lt}l'!Wol11tlu11 , 

I I. 8t1r.•rmd Ordt!I' rartltU lJfffelt!Jttirll ltquatlrJHs-l 

t ,1,,~~H ktl ll tHI of H~tRHld onJ~t· ct:tllHUol1~ Hll.tl eJllpllt , pt\ntliulh; t1 11tl 
llY,J{•I lmlltJ, l~t·dllt l IOlt ln ttlf-llHll t:Ul tutitlN. 

II 
'

t ',,1 11d1y 1•1n'1lt11111111tl Nt1llou ut t1hut·m'IMl~llt·~ ~ulllllull \t i" 111,1 11, . y/1l'i ,u /(. 1u11111111111. • • ' ,'t 
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Ill Seconcl Order Partial Differential Equations-II 

S0pt~'lttion of Variables. Product Solutions for Lapl~ce's Equation, 
Heat Equallon and Wave Equation in cartesian, cylinderical and spherical 
µ0lar co-ordinates. 

1 V. Second and Higher Order Partial Differential Equations. 

Linear partial differential equations with constant co-efficients; 
Homogeneous linear partial differential equations \.\'.ith variable co-efficients. 

I 

Non-linear partial differential equations of second order, Monge's 
method of solving equations of the form Rr + Ss + Tt = V. 

Unit 12. Algebra-JU 

Section l 

Rings, Subrings, Inte~al Domain, Field, characteristic, Ideals and Quotient 
Rings, 

Section II 

Embedding of Rings, Prime and Maximal Ideals, The field of 
Quotients of Integral Domain~ Principal Ideal Domain. 

Section 1/J 

Euclidean Ring, Gaussian Ring of Integers, Polynomial Rings over a 
rntiohnl field, Polynomial Rings over Commutative Rirtgs, Unique 
Factotizatiot1 Dotnttirts , 

Section IV 
ExtensJott Fle1d , Finite ah Algebraic th.tensions, Roots of 

polynuiniaJs1 bef111H1011 a11d e11.ntt1ples of split111g fleld. cohslruction by 
8Lll1lghl cd~e amt compltSs, 

Uult 13. AIMehl'll IV 

1~r1:tld1t l 
v tjc ll,t' SIJllcU, Sub~ut!~, Httmttiy l11clepet1dettt!e, bllsls dlttto11slu11 , 

dllt~d /;l lllllN, 

N,11•l/,m JI 
Ll fltit ll· TtU1tsitJ t·1tHtthJt1 , Hum (V , WJ Mttll'lx ur l1 llll tt u1· 

I II I llllllui. ut b•O•ls itnttk Ettttl Nulllly ot Hueltt thitt~t\Jt"tiu1tlu11 . 
1111/ lil lflfllfl tJ l1 1' ~ v ti., I 
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Section Ill 

Inner product space, Cauchy-Schwartz Inequality, Bessel's Inequality, 

Gram Schimdt orthogonalization process, Dual spaces, Applications to 

system of linear equations. · · 

Section IV 

Eigen value, Eigen vector, characteristic and minimal polynomial, 

Cayley Hamilton Theorem, Diagonalisation of a linear transformation. 

Invariant subspaces, direct sum decompositio~ Invariant direct sum, 

Primacy Decomposition Theorem. 

Unit 14. Mechanics-D 

I. Kinematics 

Basic concepts of mechanics, Position Ve-etor, Velocity, 

Acceleration, Velocity and Acceleration of a particle along a cutve. Radial 

and Transverse Components {PlaQ_e curves); Tangential and Normal 

components (space curves) Angular Velocity and Angular Acceleration. 

Principles of linear momentum, angular momentum and energy for a 

particle and system of particles, use of <!enroids, De1Alemberts principle. 

Conservation field and potential energy. l>rinciple of Conservation of 

Energy. 

II. Particle Dynami.cs I 

Rectilinear motion. Unifonnly uccelerated motit>n; resisted motioni 
Harmonic Oscillator, Damped and forced vibrations. Elastic springs and 

strings. Hooke's law, Projec:tile Motion. Under gravity and ill resisted 
meclium. · 

Ill. Particle Dynamics II 

Cotistraitled particfo tnution. 111 a horitontili ,Hrole and oft tt ijrttOoth 

vcttical drcte. 

Orbital MoUorti Motion or ti part:Jcle under n ~c11 trn1 fotte use of 
reciptocal co-ordhuues and pedld co-otdittetes, Newtottis 1aw e1f gra'vmtt-iott 
nnd plat1elllry orbits, kepler1s htws of mtJtitln dtduoetl tro111 Ne\\1fcm1s ittw ot 
gttiVl l1ttlot1 Attd \tic~-\'etU. 

I V. #lgld lltJdy lJy1tnHtlt.t 

Mt1.~e11~ bf l t1~tUn1 tJefltthltlH stttl sutttdatd tesultst MumoHltll 
elllpHUIU! I h~t11tht8 ut fttitittlet li~es uttd f1eijjettdit!Uhtt llx~, Pthit!lf}tti tbt~~ 

twtl 11,~,, dtjhUtt1lt1itt1tm, Bttul-hitntiehlal '8y~~ttts. tttgltl Body 1ttttllt:H1 Hl ~

JJ. tilywlle~I~, t ttttlt,oUtttl ficmdututt11 cyUnd~t ftt1Ulttg tluwtt Uhtl ftlt:IIIH'tl 
Ph1110. 



Ang.~tlat rnomentum and Kin:~ 
nl\lmt a Foted Point and · tic ~nergy of a rigid body. Rotating 

t ne 1t ·n 10 a General M · m ll - 1 u 1, angular moment . ot1on. Principles of linear -
um and energy for a . . 

Unit 15. Analysis IV ngid_ qody. 

Section I 

.·Riemann Integral, lrtte - abili . . . 
functions. The Fundamental tf __ ty of contmuous and monotomc 
Stieltjes Integral Definition and eore~ of Integral, Calculus, Riemann

examples only. 
Section Il 

Improper integrals and th . _ _ _ _ · 
and Dirichlet's tests; Beta and 

O 
err conve~~inees, comparison tests, Abel's 

amnta functions and their properties 
Section, Ill · 

Differentiation ttnde i t · . 1 i . . . . 
theorem. r n egra s gn, Integtat1on m R2, Green's 

Section IV 

. Integratio11 in R3•Gnuss and Stroke's theorems. 

Urtits 16. Analysis V 
Section I 
• 

1 

Sei-ies of arbitrary tertrts, Abers and Dirichlet's test, converge11ee, 
cltvergertce and oscillation, kearrar1gement of series, Multiplication of series, 

Double seri~s. 
S'er:tton 11 

S~qm~l1{j~S and series of fut1 ti tltlttS1 PtlltttWlse ttnd unlfotth 

cuttvet•f!~hce. ·wett:;~U:tts~ M test. Ut1lft1rm tl t1ttv~r~emJe uutl t brttittulty, 

tlllTet~t1Lit1th1t1 w-td it1t~gtrttldt1, WljJet•stta~s A11p.tuxl1tutHott 'theoteltl. 

Sr-Jdimi It/ I 

ttoot lur ~el'ii,M
1 

t:toudct aApa11~1011 of pledewlso t11 t1llt1ldltk tlrnollmls. 

l\'rJr; tidH JV 
Pu W!JI' ~~J'l ~~ l-ll1tl Hwfr lldtl vetg~th.les, Ab~t>lutt, alld u11ltut111 

L!UII VC l'l~~lll!l~ t1 1' ll vuwut ~cd~S, Us~ t1 l' ~UW~i' sei-l~s fut• tfortllll1g 1ugl'h11t11 lt, 

t4xjit ll ll' ll llltl ll lltl ltl~11u11LH t1eU'lt fllttt lltJII~. 



l lnits l7 and 18 

Nnmller Thcol'y 

Section l 

12 

The Diophantine Equation ax+ by= C, The Goldbach conjecture. 
Special Divisibility Tests, Linear congruences, Reduced Residue systems 
and complete Residue Systems. Fertnat's Factorization Method, Fermat's 
Little Theorem, Wilson's Theorem. 
Section If 

The functions 't and a, the Mobius Inversion Formula, The Greatest 
Integer Function, Euler's Phi-Function, Euler's Theorem, Properties of the 
Phi-Function, An application to cryptography. 

Section Ill 

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

Section n1 
The search for Perfect Numbers, Mersenne Primes; Fermat Numbers, 

Pythagorean Triples, Fermat's "Last Theorem". Sums of two squares, Sums 
of more than two squares. the Prime Number theorem. 

The scope of the Course is i11dicated by the televant portions of 
Chapters 2 to 12 attd ttppendbt of 1Eletnehtary Numbet Theoi-yl by 'David M. 
Burton's Indfa11 Edition, UttJ\l()rsat l3ook Sta11, 1990. 

0111~1· Rcf'crenceR : 

l. Gcot·gn E. A11dtews : 1Nu111be1· them'y' : WJ3, Sttu11de1·st:ni & Co.I 
Philudel11hla1 HJt1dusu111 Btmk Agellt;y JJelhl (tttdla). 

2. J. 1-1 t111Ler : iN lll11 l1tW 111em-y1 
: OH V~t & 11t1Ytl. t11tetselettce Puh1l$h~1·s 

lt1c. 1 ~r,4. 

3. W.J, Lt,v~quo : 1·ro~Jt~ 111 Number 'fli~tJti ! Vot. 1 Atldl~tm W~Rloyj 
ltc,1dlHg M~Rsdchus~etM, 195(1. 

4. 1. Nlvt1 11 & l-t,J. zuck~tttwtt : 'An 11H1t1clut liu11 1t1 Utr iJ•ll~r,1,y u1· 
Nu111b~r141

: Wll~y f!lt~l~ltl LltL, N~w t>~lhl , 1~1tJ. 

( lJJ II IIU ltitlft A IUtihl1UN 

1~/~r'/lrJfl I 11~1·1111U1J11 ti t ti l'HHlally tHtleHt Sel1 t1 11 tlllls Ulid blUk l1~, 
li 1< 111 11pl t•~ 111' Lu lll t!t:!~1 limtlll.y, M~bls t1 11d foli rn , Lt! t1MIII urnl 
t 'll \111 /·lllM t11nldll1t111H, t u11111h!lt1 li lll ~, ~11hl1111h•t~/;l1 111111 

f 11111111111111 1111 '4111~ 111 I .1tlll tir.~ 
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Mod~ l~r Lat~ic~s ~nd Examples, Length and Covering 

Cond1t1011s, D1str1butive Lattices C 1 . n· "b tt· 
. , . ..J , omp ement m 1stn a ve 

Lattices, Complemented Distributive Lattices and examples. 

Definition of a Boolean Algebra, Ideals of a Boolean Algebra, 

Iloolean function. Disjunctive Normal Form Conjunctive 

Nor)nal Fortn, Representation of a Finite Boolean_ Algebra. 

Section IV Switching Circuits, Simplification of Circuits, Non-series 

parallel circuits, Design examples using Boolean Algebras, 

Design of n-terminal 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) Chapters 2 and 4 of 'Boolean Algebra and its Applications' by 

J. Eldon Whitesitt, Addison-Wesley Publishing Company, 

1961 . 

(3) § 9 .9 of 'modern Applied Algebra' by Garret Birkhoff and 

Thomas C. Bartee, McGraw Hill Book Company, 1970. 

(4) § 12. l O of 'Elements of Discrete Mathematics' by C.L. Liu, 

McGraw-Hill Inter.iational editions, 1986. 

(5) § 4.5 of Discrete Mathematical structures with Applications to 

' Computer Science by J.P. Trembley artd R. Manohar, 

McGtaw-Hill lntcrna.tionnl EdJtions 1987. 

Otlte1· Ref~r·cri ces : 

1. l 'ho1nus C. Bat tee : DigHnl Com~uler Fu11da1 nentals : 

Mt;OJ·uw HHJ Jt1toJ1 1at.io1101 (6th ed1l1011) 1976. 

2. l L rJl'uh ~llll F1cgg : .13oolcntl Algebrns 011d Hs AptjliCHlions1 

JJhtcklc,, Lu11do11 ( I ~f,4) 

( L d tlllZl' I': Lultlce Tltcll ty : W.H. Ptctlt1lill & Co. t~n I . 
1. . 

ti . L. /\. SkwHJllkov : Hlcti11011Ls ur Lulllco t h~oty : Hl11L11is lu11 

l111hH~lllllg c'Ul ll jHlf1Y {19 1 ,. 

, 111, ,11~t•1·tt f~ 1vttt fl H111111 m·s 

I 1 11 J l' I llt nl tHltt,h~ • thtslt i~1·111111 ulliM Y ll tld 

S,,, l/1 111 I t I 11 p l1 4 ,,'' It "·l11tl1 l1t1·1t j1lls rlHtl \.~elMlllcll gi£1µl1 ~. ljt1ll1~ ll l1t l 

111 l tt 1t 11 t I II 1. JV /":I • I I n I I II I 1 1 II~ 1 I 
f '11 1111 1,1, ~l11Hll'NI h 1ll t Ill \W l1:dtkt ,At~tljJ tls,ll ;ll ~·,~Ill~ 11 1\ ~,1111',11 
t ;ll t 111 1,, . I J1111tl l11111 l1111 l'11f ltq lll\ { I t I ~. l " ' }I 

,ml, ,1111 •11:1111 1•111!,l,,111 1'1111011111111 111 
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Section !I Finite state Machines : an Introduction, Finite state Machines 
and Models of Physical systems, Equivalent Machines, Finite 
State Machines as Language Recognizers, In troduction to 
Turing Machines and examples. 

Section III Block designs, Square Block designs, Hadam~rd 
configurations, Error correclif1g codes, Introduction to Discrete 
Numeric functions and generating functions. Manipulation of 
Numeric functions, Asymptotic behaviour of Numeric 
functions. 

Section IV Generating Functions, Recurrence Relations, Linear 
Recurrence relations with constant co-efficients, Homogeneous 
Sol'utions, Particular solutions, Total solutions. Solution by 
the Method of Generating Functions. 

The scope of the syllabus is indicated by th.e relevant portions of : 

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

. 
(2) § 3._7 p. 83-87 of 'Modem Applied Algebra' by Garrett 

Birkhoff and Thomas C. Bartee, McOraW-Hill Book Company; 
1970. 

(3) Chapters 6 of 1A Fifst CcHtrse in Combinatorial Mathematics' 
by Iah Anderson-Oxford Applietl Mathematics ahti Computing
Science Seties 1974. 

Otlter Reference8 : 

L A.T. Bettt tiss : 1bata Structure : t heory a11cl Practice1 

Acade1nic Pt~s. New Ye1rk1 1~71. 

2. B6lla llt>Htigtts : 1d raph f heotyi rut ltttrbductlort Coursc1
-

Sprlt1ge1· Vetlag, dtaduate Test it1 Malhetrtallcij1 No. 83 1 New 
York 197~. 

l Nn1·s lngh Ded : tln1,:;hs 1'h~ory Willi A11i:,Htttl lt:H1s tu 
E11g 111aeth1g tU1tl Cu111pul~t Seiet10~'- Pte11llt~ Hall t1f t11cllt1 
t1vt. LltL , 1974. 

4. ~~nutk . Hu1·1·ru·y : 10t~ph 'thet1tY'- Adtllst1t1 Wesley PuLlrnllluM 
to. IV12. • 

'i. JIJIIU JL Huuetttrl I\ Jetfbtl' 1J. Ullt1tnll : 'JtH1·11tlut llUII lli 
A 1Ht1l11ijllf t lrnury LottMtlllMeli u11tl t t111111utul 1t1111 NHWllll 
tJ11 l1llul1111u 1 I hllf~~. I tJ~V . 
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6. K.A. Ross & C.R.B. Wright : 'Discrete Mathematic' : 
Prentice Hall , Englewood Cliffs, London 1985. 

7. Oystein Ore : 1Graphs and their uses' : The Mathematical 
Association of America- 1963. 

integral Transforms, 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 constant 
coefficients. Solutions of Difference Equations by Laplace 
transforms. 

Section II Linear Boundary Value Problems. The equation for a vibrating 
string. Fourier Series. Initially displaced vibrating string. 
Vibrating string, initial velocity prescribed. Transverse 
vibrating membrane. 

Section III 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 
transform, Mellin Inversion theorem. 

References 

1. Operational Methods in Applied Mathematics by H.S. 

Gaurslaw and J.C. Jaeger, Dover Publications, New York 
(1963). (Chapter I and Art, 138). 

2. Fourier series and Boundary Value Problems by R.V. 
Churchill and J.W. Brovcn (McGraw Hi ll, Kogakusha, Tokyo, 
1978 (Chapter I (Arts 1-8) , Chap. 11 (Art 11-13 and 15-17). 
Chap. VJ (Arts 50-5~, nnd 56-68), Chap. VIL (Arts 61 -66 and 
CiR-69) . 

3. Methods of Theoretical Physics by P.M. Morse nncl Hennon 
Pcshhnch, 1952, Mc Otaw-ll ill Bunk Co.) (p. 46Q-IJ 71, for 
Mcllht Tro11 11fnt1t1), 

(v ) { '0 1111111f H Mnfh 4> tn»f k~ 

I Af r1 1f1 ,,111r11ir r1 I l ,oRir 

~ lll li ! lllf~ll i f 'tHIIH~clives, Atgt111i e1tls, QUEtttlltletSj l)elfllr tl vr nntl 

l11dt lt' ll vr ttl t' tho,li~i t'tedlta l.es, Raslr ~wltt11111~ fl111 c t1 1111 ~, t·o 111110R lll" 

l11 m·lln11 ci ; /\ 11nly~1~ 1tf lnglr fll r lt t· llll 'l i 1'11s111ht1es ol" Huulrmt nlptihm: 
I If• M111 ~l111

1

R lll t'tll ettt , 1,, 11,llty t'rl11d11lr, Alf_ar hfll'l l' Rl1111111nr 11t111t1", 
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Canonical forms and functions; Minimization of functions by 

Kmm1gh's maps and Quine-Moloskey technique. ' 

2. Data Representation and Binary Arithmatic 

Conversion from decimal to binary, octal and hexadecimal systems 

and vice-versa; Fixed point representation; Addition Subtraction by 

l 's and 2's, complement' Multiplication and division; Floating point 

representation, BCD, ASCII and EBCDIC codes. 

3. Programming Language 

PASCAL, Constants; Variables; Expressions; Assignment; 

Statements; · Input/output constructions, Control statements; Iterative 

statements; Arrays; Functions and Subroutines Subprograms. 

Development of simple programs atrd their implementation. 

4 . Optimization 

Principles of Optimality and its applications to multistage decision 

problems. Algorithms and development of Pascal Programs. 

Notes : (l) 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 the computer practical work 
during the year. 

(2) For theory 3 periods and for practical 2 periods per week per 
student are allotted. 

(vi) Linear Prog.ramming end Game Theory 

Section I Linear Programming Problem. Graphical approach for 

solving some Linear progrums. Convex sets. Supporting 
und Sepanlllng Hypetplanes. BasJc Solt1Uo11 ; Theory or 
Simplex Algorithm 011d Sltnplex Method , 

Sr,:111111 II 

Llnenr Pmgr11111111l11g by O. Hadley. 

ChalJl,el· 1 IHL 1.1- 1. 7 dt1tl Qliesllo11s nn pilgl' 21. 

Chuplct· 2 Ai-1 . 2.9 -2, IC 2.lfi , 2.19-·2.11 u1111 <J 11eR fi11t1 R 011 

f1Ugt1 70, 

Clu1111.e1· 1 AH. l 1- l lO Qu~~tlu11s 1111 t11tgP HJ; 

f''1111·11cR
1 

M."t'ed 1111t111~i 1"wt1 i11111~e M~1hud hit· fll'll lkhil 
Vf:ll"IUble~. Jllt UIIRIRlt Ht y E111tl ~l➔tlU11tlut1cy . 

l I. H1ttlley. 
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Chapter 4. Art. 4.1, 4.2, 4.5, 4.6. 4.10, 4.11 Qu . 
. estions 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 Formulat· 
. d . ' 10n of 

dual problems, Unboun ed solution in the p . 
. . nmal 

Transportauon and Assignment Problems. Algorithm fot 

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 194-218. 

Section IV Game Theory Problem. Two Person Zero-Sum Grune 

Graphical Method for solving 2 xn and mx2 matrix grune 

Dominance Principle. The soluti6Jn of a Rectangular Grune. 
' I 

Theory of Games by. Me!Kinglsey. 

Chap. 1 Art. 1, 2, 3,~uestions on page 18. 

Chaptef 2 Art. 1, Theorem 2.6 on page 36, 37, 38, 39, 40, 

41, 42, 43 Art . 5 page 50-58. 

Questions on page 56-58, 

Other /Jook.r for co11Sultation 

Llt1ear Progntni1r1l11g anct Net work Pt0ble1ns by Mokhtar S·. Baiara, 

10h11 Wiley and Sonlf. Secoud Erl, 1990 

2 Ll 11ear Prn~u1111111lt1A M~thods 1;111tl Ar,~HmHlo11~ hy S.1.0n~~ 

l11te11 111tln t1 HI ~tt11le111 '1tllllo11 , Mtdrnw-Hill Kt1l-(ttk l11slln LLd., 19n 
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