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B.A./B.Sc. (HONOURS) MATHEMATICS 

COMPULSORY- 16 UNITS OPTIONAl.r-2 UNJTS 

Distribution of Units 

1st Year 

\ 

' 

Unit J Vector Calculus and Geometry 

Unit 2 Algebra-I 

Unit 3 Analysis-I 

' Unit 4 Analysis-IT 

_. ) Ind Year 

Unit 5 . 

Unit 6 

Unit .7 

Unit 8 

Unit 9 

Unit 10 

3rd Year 
tJnit 11 

Unfl 12 

Unit 13 

AJgebra-11 

Differential Equations-I 

Mechartics-1 

Numerical Analysis & Cmr ~uter Programming 

Analysis-Ill 

Probability &, Mathematical Statistics 

Differential Equations-II 

Algebra-Ill 

AJgcbta-IV 
1J11it 14 MechehicS-11 

Urtfl 15 Ahelysls-IV 

Uttll 16 A11alysls-V 

lJ11lt8 11 ti 18 (upt101rnl8) 

(J) NUltl~t th~tJl·y 
(U) Buoletllt AJg~btill! 

(Ill) . IJl~ttel~ MttUl~llldlltS 

(lv) 1Hl~J!tlll ttttttsltihttss PoUHer Sett~ & l:itiut1dnt·~ 

Vdluc f'ttjlihm1s 



2 

(v) Compuler Mathematics 

(vi) Linear Programming & Grune Theory 

Scheme of Examinations 

(i) Each. un~t will be of 50 marks and will have two holll\ I 
exammauon. 

(ii) Each unit will be divided into 4 sections and the candidates Will 

have to answer only one Question from each section With 8 
provision for internal choice in each section. 

(ill) There will be examination at the end of Isl Year, 2nd Year and 

3rd Year. 

Teaching Schedu/,- · 

(i) 3 periods per week will be the teaching nonn to cover each uniL 

(ii) Adequate number of rutorials will be provided as per th,/ 

University nonns. Two periods per week will be provided r~ 
practicals. 

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

be the same as approved by the Uhiverslty for the Honours 

subjects. 

(The other conditions will remain the same). 

Unit 1. Vector CiJculus and Geometry 

Section 1 

Differentiation and partJaJ diffetc11tlatlt111 of a vector fu 11ct1011 . 

Derivttt1ve or Su,n, Dot Product and Cro89 l'rorlut l of two vectors. OrAdlc11, 

Divergence end Cuti. 

Sr.ctirJn 2 
I 

Sy~tcm tJf' etrde8, surndard etjUEitl0tH1 und 111or,e1·t1 0R of l'nr~holn, 

1J lfl11sc nntl 1 f yperbolu. 

Sr1vtirJ1i 3 

dort~ttd ~lfUrt llur1 ti f ~~ttJtlt l clt!~tcc, 111 two vntlr1hlc'1L 'l't'AtHIIS ur 1 

t:tllllt: , 

,~l't1llrlll 4 

.~f1J1t11l•, f 'Wlt- 1 t 'ylllHh1l I HIIIW1llf llm•q n111 I lrHl~~lll pl11tu •li . 
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Unit 2. Algebra-1 

\ ection I 

De'Moivre's Theorem (both integral and rational index). Summation 
of Series, Expression for Cos n9, Sin n8, in terms of powers of Sin 8, 
Cose, and Cos n8, Sin n9, in terms of Cosine a.,d Sine of multiples of 8, 
solution of equations using trigonometry. 

Section II 

Symmetric, skew symmetric, 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 Theoren:i. 

Section Ill 

Applications of Matrices to a system of linear (both homogeneous 
tind non-homogeneous) equations. Theorems on consistency of a system of 
linear equations. 

Relations between the roots and the coefficients of polynomials. 
Symmetric functions of the roots of an equation, transformation of 
equations. · 

Section IV 

Petmutations, Cycles, pennuwtion as a product of disjoint cycles, 
tntr1s1x,siU011, eveh and odd pE!ttnl..lt.eUon. 

Number system, well ordering principle, Divisibility and basic 
properties of congruence. 

Unit 3. AUnlysls-1 

~ection I 

TIie reul 1111111her qyRtc·111 HS II cllf11ple1e ordeted rteld, Nelghbou1 hooos, 
ui,c11 1111d dosetl ~elq, L1111l1 µultlL'! or 'lelci , Bdlta110-Wele~lmcic; lheure111. 

Sdr ll rJtl It 

'foq11r 11c1•~. n111 vr1 ~cttl 'l~!IIIPtl t:l''<. I '111tc lty i!c~U~tltt::9. Mt1IHH01tk 
8ttjllct1crq1 f1 11lnClH1t 11c11~, Lltllll ~1111r1h1t ,, .. 11111111111 1l-tlt1t of o lll:!t1tlellt·c . 

SrctnJ/1 It/ 

ltlllttl le ..,, 111 •·. Ltl il vd ~t·lln• ul l1dl1t ll t• r;t-li t"l. PU111l tvc tel 111 qt, ll ts 
t ·1,11111url "l t1 tt leiil, , llt tt lt \ •~ 11th 1,1111 It·• I. 11• \ ll' lltl1ctl'4 l11tl11 lt·~I. lt1hlh•'4 



resi,. Qlodlys ~ ~ ai~ series,. Le.tonitz. test. Absolute aJld. 

a.nm•i1P.1e a::u:n~ 

ScaionJ\I 
~"-e Ditf~:tioo L~ ~ Partial ~tiatioai_ 

.....,.nm,~ ~ pmnlS cooca~- cove.XJ.ty. Points or 
cu:,wwre.. ~ ~- - nn1_. d . 

inf]eUm ua:m8 of~ c ~ wd ~ COOIP~ 

No« ·- The ~ of Cahulos portion should be on Cllr\-c 

oa ins 

U ai1 4. A.uJ,rsis-Il 

Stt:luM I 
Jjmiis.. (.UUimrity. ~ I cooti»mty. aigema of contin8016 

funaioos.. a.wuiNN~ of :i: =1~ fuoctOIS, coomnrity OD [ ~ b] impl)ing 

~-~~' "" .> ,-a1ue 11:eofrm_, Inverse Function Theorean_, 

Uniform courm::ty. 

S«tionll 

Diffu~rdio.no r.. . AlKdlra !J/_doivalives, Differentiability Cl.lid 

CIJ8JUUlily. clla:i.n nt.k. ,~ ftmaioR ihmrDns Darbo,a tNorem, RollL's 

tJr6Jrat. Mum Vahle dttwr611.l. Taylor's dteoron.. 

Seai<»Jm 

Taylors series. -'fa:Jauio"s series, Expensions of Sin x,, Cos x,. e1 , 

Jog {l+xJ, ( I + x)Cl> Appticnims of Mean Value them:ms to M~ 

fimctioos and ~ Max iota and M"mima, Iodetc minate forms. 

S~lion IV 

~ of imtimal fwuioo.5, redb:lion formulae, Reaifica1io1 

Quadra.rure,. Volumes and r ~ of Je\-Vlution. ' 

--- --
Unit S; Mfdt:ra U 

Section/ 

. Groups~ su~. l..ai7311ge's TheoJCID, Norm-·• 
qootimt l'Ulipi.. .... subgroup~ 

~ctianll 

Homomo,plf J - · 
Hnmomo,Jif ~ , somorptu.sm. Fitst 0d second theorem, or 

i,n-,~ UWJoo gr:tJl:Jps, Cayfey's Theorem. 
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Section I/I 

Automorphisms, Counting principle, class equation, Cauchy's 
Theorem. 

Sec1ion IV 

Sylow's Theor~ms, 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 EqUlllions 
-

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 radioacti:ve decay. 

2. -Second Order Differential Equations 

Statement of existence and uniqueness of solution under given initial 

conditions. Algebraic properties of solutions. Wronskian, its 

properties and applications. Linear homogeneous cq~ations with 

constant coefficients. Linear J)_on-homogeneous equations. The 

method of variation of parameters. The method of undetermined 

coefficients. Euler's equation. 

3. . Power series solution~. Ordinary points, singular points. The method 

of Frobernus. Bessel's equation. Legendre's equation. 

4. The mclhod of elimination for two simultan~ous first order equations. 

Piconl's existence theorem. Pffu.fion differential cqua~ons. 

Uni t 7. Meclianics-1 · 

• I. Cop[aner Fo~ce Syste.m .. 'i 

Necessary and sufficiont condjtion for equilibrium of a particle. 

triangle tnw of ftll'ces, polygon htw of forces, Lami's theorem. 

Moment of u f utce nbuut H tine. Vatigt1cm1s t heorem for c:unt~tnrcnt 
force sysletHs. NecC!ssary condiUoh ror u system of f}Utlicles lo bo hl 

elJUIIJbdum. 

Hq t1lp,1fl t't ll fhll'c systen1s. ruuplrs nt1cl their Htt1rno11ts·. Equ111ull L'Ht lt 
111 1w1 1 n,11pl11q, Ht'1l11r tlr111 ul n }!ChC'n,t pln11c ft,~ ~y ~lrlH. i1uH\llt~\ 

l fltl 'I' ttWd! lttt~. 

7 
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Work and Potential Energy. Principle of Virtual Work for a system 

of particles. · 

Infinitesimal displa~ment of a plane lamina. Necessary and sufficient 

conditions for the equilibrium of a rigid bodv movable parallel to a 

fixed plane. 

n. Centre of Gravity. Formulae, Methods of symmetry and 

decomposition, Theorem of Papp us. 

Friction : Laws of Static and Kinetic Friction, Problems of 

equilibrium under forces including f;riction (excluding indeterminate 

cases). 

Stable Equilibrium. Energy test of stability (problems involving one 

val'iaBl~ 1
only). . 

. 

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

pc>int, 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 Invariants of 

system. 

General displacements of a rigid body, Composition of infinitesimal 

cUsplacements. 

Generalized co-ordi~s: Definition; infinitesimal displacements of a 

system in tems of generalized co-ordinates, Genevolized Forces, 

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

Principle of Virtual Work for a rigid body. 
' . 

IV. Hydrostatics; Pressure at a point; Resultant' pressure on a plane 

surface; Cent.re of Pressure. 

UuU 8. Nume1·kaJ Anul,fsis at1d Cotnputer Programming. 

1. l•ortrnu 77. Organitation df digital computer Algorithm and . . 

flowcluu·t. Co11stet1ts i Variubtcs, Type det!leraUon; ArithmeUc 

c,~pressio11, AssignmetH statements. tupm/Out1Jut statements. 

Control st1Heme,1Ls if~ biuck if, go lo ands. Attays: Arhhmettc 

Nlf1Lel11e'1l fu11cllo111 fLHl l:!Uon aft~ subtout111e SUb_ljtdgttUTls. 

II .•111111t1tm or t1 lgobtaic aud trEt11stcdeut.rt1 cqmttkms. BJ1'e~Hot1 tn~tht1d1 

I 1,~rn11u11 111etl1ods bu!ied ou fH-st degree equaliou, SettttU ltunltt1LI alttl 

/ ✓11wtrn1 l~•1J>l1~w1 ttil~tl10t1, 1ltuc ,,r t tirtve1·~e11c(.t or llehttlv~ m~thlnl~, 

11,w1•Jup1t1t•11l ul· t 1( Hf J·U t\l✓ 111 o~HHfis ol tlt~~e t1i t- lht1tl~. 
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HI. System of linear algebraic equations. 

Direct methods, ?a?ss ~imination (without pivoting for programs); 
Gauss-Jordan ehmmatmn 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: Deve\opment of FORTRAN 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 pet week per 
student are to be allotted. 

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

Unit 9. Analysis III 

Section 1 
Definition and exflmples of meric spncas, Neighbourhoods, Limit 

points, open and closed sets, Sequences and continuous, functions on metric 
spaces, uniform co~tlnuity. · 

•sectioH 11 

Com pactttess, Com 1qc tedness. 

Section 111 
, Ct11tlJJlete11ess , Ca11tol'1s ittt~rsectl(:)t1 theute1t1, t!ot1U'ACtiot1 t'rlnt, lple, 
CttH8UttciJnn of 1·eitl urn11bet's a~ th~ 0uttlplet1dtt ur th~ it1dot1111let0 1-noltit 
sf1Ht!U ur t·HUunul~, teal tm1r1bett1 "~ n eot11r,lete tl111e1·cd ft"kt. 

8m·tlrJ1t IV 
11um·llw1~ 1·tom tt1 • it ~dHVA_f·1. Hlitl ~·11m1~

1
~ th~utcl.1h .\i~,,i\\u~\

tt1t1t'l h,H f1 w,,u~111 , •1·Jt~dw·1~ lh t1t Ht' ll1. , Mnxlmn ,11tt Mlnh,u\, \.l\~H\U~~~ 
lt1Hlttuf nl' fffll1

h!h~lhlfllf'" multlt,IIM~ 



8 

, tJnit . 10. Probability and Mathematica) ·statistics 

Section I 
Probability, Classical, Relative and Axiomatic. Co'nditional 

Probability and independence. Random Variables, Distribution Function: 
Mathematical expectation an~ generating fJDctions. · 

Section/I 

Discrete Distribution, Binomial, Poisson, Geometric, Negative 
Binomial, Hypergeometric and Multinomial_!. ·continuous Distribution 
Uniform, Exponential, ·Gamma; Beta, C~uchy, Laplace and their 
inttrrelation. 

-' Section Iii 

· Joint and conditional distribution, Conditional expectations, 
, Correlation and linear regression for two variables. Joint moment generating 

function and moments. Bi,•ariate normal distributions. 

Section IV 

Normal distributions, ·Characteristic function. Weak law of large 
numbers. Central limit Theorem for independent and identically ~stributed 
random Variables. 

Uni& 11. Differential Equatiobs-11 

I. Pirst Order Partial Differential Equations. 
' 

_ Definition of partial differential equations, its order and ·degree 
ClassificEttion of Partial differential equations into linear, semilinear 
quasilinear and nonH~. 

Linear partial differential equations of first otder. Charplt's Method, 
solution of sLandard forms, co1np1ttible systelt\ of first order equations • 
JacobJ's methods1 ,,.. 

ClnssiffcaUoo of solutio11~ of fir•st order equations and thelr 
geornelrical i111.erpteUttlon. 

JI. Second OrdtJr Parlldl !J,fferential MqUdttoliJ-1 

r~l~tsN1fkaUor1 ot set!tltld utdet ettuntio11s il1to elliptic. ~ni-ttbollc llnt! 
IJyJ1c~d,0Jl t:, Het1UdUtJt1 lo c1111m1lcal fbt1l1S. 

t:n1tt1 f1 y f •toljlettt nHtl Nt11to11 ur t'hnhwtetislh1
~ . ~t1httitm ur Ll.\\~t\\ 

l'l y111•1l111llt · J~111mtlrn1. 
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Ill Second_ Order Partial Differential Equations-[/ 

Separation of Variables. Product Solutions for Laplace's Equation, 

. Heat E9uation and Wave Equation in cartesian. cylinderical and spherical 

1>9lllr co-ordinates. 
IV. Second and Higher Order Partial Differential Equations. 

Linear partial differential equations with constant co-efficients; 
Homogeneous linear partial differential equatiom with variable co-efficients. 

Non-linear panial differential equations or" second order. Monge's . 

meth~ of solving equations of the form Rr + Ss + Tt ·= V. 

Unit 12. Algebra-Ill ' 

Section J 

Rings. S ubrings. IJ)tegral Domain, Field. characteristic,. Ideals and Quotien\ 
Rings. · · 

Section II 

Embedding of Rings. Prime ~d Maximal. Ideals, The field of 

Quotients of Integral Domain, Principal Ideal Domain . 

. Section III 

Euclidean Ring, Gaussian Ring of Inte&ers, Polynomial Rings ~ver a 
rational field, Polynomial Rings over Commutative Rings, Unique 

Factorization Domains. 

Section IV 

Extension Field, Finitt, art Algebraic Extensions, Roots or 
polynomials, Definition and e~amrJles of ·spliting field, const.ruction by 

straight edge artd compass. · 

Unit tj • . Alyebra IV 

S~vttoH I 
Vector ~pa~e, Substntt!ew HneaHy lt1tfot)e11derte0, basl~ dimemtlon,· 

ditect 8UttUJ. 

1Ylit:tlrJII II 
Llueiu ~1'rto1nt,,rmetluu, Html {V • W) , Mtttl'ht t1£ tt Utt,~r 

fHtu11l,1HH,tf·tw1. t!lnotie or h~~IH. lUtttk rttttl Ntdl lty ttt' llncttl' httn-&lu1uu,Htm. 
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Section Ill 

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

Oram Schimdt orthogonalizaLion process, Dual spaces, Applications to 

system of linear equations. 

Section IV 

Eigen value, Eigen vector, characteristic and minimal polynomial, 

Cayley Hamilton Theorem, 
0

Diagonalisation of a linear transformation. 

Invadant subspaces, -direct sum decomposition, Invariant direct sum, 

Priitlaty Decomposition Theorem. 

Unit 14. Mechanics-II 

/. Kinematics 

Basic concepts of mechanics, Position Vector, Velocity. 

Acceleration, 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. 

Principles of linear momentum, angular momentum and energy for a 

particle and system of particles,. use of cenroids, Dc'Alembert's principle. 

Conservation field and potential energy. Principle of Conservation of 

Energy. · 

II. Particle Dvnamjcs I ., 

Rectilinear motion. Uniformly nccolerated motion~ resisted motion; 

Harmonic OscilJator, Damped and forced vibrations. Elastic springs and 

strjngs. Hooke's law, Projectile Motion. Under gravity and in resisted 

medium. 

Ill. Particle Dynamics II 

Consu·ained particle mULioti . In u horlzotttal circle nttd on a stttOt>th 

vcrUcal drcJe. 

OrbJLal Mutkm: Mollo11 nf n particle Ut\dcr a cohtral force, use of 

rct.:iJJrocaJ co~otdlmtlcs e11td pedul ~U•ordinales, Nowtott's low uf grnvilnllon 
wit! pltuietu1·y nrbH.~. Ke~Jt}r1a h,ws of I11tJUon dctluecd ftoI11 Nl~Wton's tnw uf 

t:tt1v llfllltn1 ru1rt vkc.vcnitt 

I V Ui)!ld IJ rJdJ lJynrUHir.s 

/lvl1 ,11 1r1ll~ or hl tRl ht , 1Jcl'lt1ili l1H flHtl stu11duhl 1-enul1 ~. ~tl\H\\ l' l\h\\ 

tJ II IJ1 11u11L ·1·101111,11114 1,r fttUH ll lJ.11t~l's a11tl tfli t-p~rn llt llhu 1\:n•s, \1l·IUHth\\ n:o~~ 
m,d 111, If d1•IH111lt1H lhJ1J , 1tq1J1 11 111111~•1\IH I r.1y~tr111~ l~l~ltl ht11 \v l\\l\HU\\ I\\ ' 

I 1 l 11\10.1 l1t•i•I~, , 'rnu111111111 l t•r1 111l11l11111! t iylHllh't ltulllt1U tluw1111\H\ \u,• \I\ \\'\\ 
H ,1111 
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Ang~lar mo~entum ~d Kinetic f;nergy of a rigid body. Rotating about a Fixed Pomt and m a General Motion~ Principles of linear momentum, angular momentum and energy for a rigid body. 

Unit 15. Analysis IV 
Section I 

Riemann Integral, Integrability of continuous and monotonic fu~ct~ons . The Fundamental theorem of Integral Calculus, RiemannSueltJes Integral Definition and examples only. 
Section II 

Improper integrals and their convergc!nces, comparison tests, Abel's and Dirichlet's tests, Beta and Garn~ functions and their properties. 
Section III 

Differentiation under integral sign, Integration in R2, Green's theorem ... 

Section IV 

Integration in R3•Gauss and Stroke's theorems. 
Units 16. Analysis V . 
Section I 

Series of arbitrary terms, Abel's and Dirichlet's test, convergence, divergence and oscillation, Rearrangement of seties, Multiplication of series, Double series. 
Section II 

Sequences and series o[ functions, Ptlirttwlse and uniform convergence. Weiestrass M test. Uniform convergence and continuity, dlff,~1.·cnuatlon and lntegntUdn. Weicrstrttss Approximation theorem. 
Sectlo11 Ill 

FourJcr §eries, 1:touricl' expattslot\ of piecewise mot1otonic functlons, 
Sec: tiott IV 

1:1uwc1· seri ~s atttl thelt eonv~tgehc~s, AbstllUlb lUtd uulforh\ ~on vc
1rgc' I1cr, ur a IJdW~t· sci-ies. Use ur 1mwet setie~ fot· d~tltHt1~ ll,~t\thnt\t\ e,q ll lll l' i III Hl lllltl IHl_}; lttH\htllclric ful1cUUlt~. 



Units. 17 and 18 

Number Theory 

12 

S,ction I · 
The Diophantine Equation ax+ by~ C, The Gol~ bac~ conjecture. 

Special Divisibility Tests, Linear congruences, ~ed~ced Residue syste~s 

and complete Residue Systems. Ferm,rs Factonzation Method, Fermat s 

Little Theorem, Wilson~ Theorem. 

Section II 
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 indices, Euler's 

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

Quadratic Congruences with composite Moduli. 

Section W 
The search fi;>r: Perfect Numbers, Mersenne Primes, Fermat Numbers, 

Pythagoreun Tripi~, Feffll!lt's "Last Theorem" .. Sums of two squares, Sums 

of more than two squares. The Prime Nutnbe.r Theorem. 

The scope of th'e Course-is in4icated by the relevant portions of 

Chnptets 2 to 12 and appendix of 'Elemehtary Number Theory' by 'David M. 

Burton's Indian Edition, ·Univ~ BOQk Stall, 1990. 
- ..... 

Other References : 

1. George E. Andrews : ~umber Theory' : W.B. Saunderson & Co .• 

PhilndeJphia: Hindustan Bagi Agency Delhi (tndia). 

2. J. Hunter: 'Number Theotyi: Oliver & Boydi Interscience PUblishers 

Inc. 1964. 

3. W.J. Leveque : 'Topics in Number Theory': Vol. 1 Addh1on Wesley, 

Rending Mes8athu~sets. 19,~. 

4. l. Niven & f-1 .J. Zuckerm1n 1 'An lntrtlduction to the t heory or 
Nu111bors' : WHey J3astl'tt1 Ltd,. New t,~thl; t 91f5. 

(HJ Uoolcoh AIMt!br11s 

,~er.Urm I IJotlhlllcm bf a t1tfrUtt11y Otdetd S~t. Chttltt~ tthtl l ;l\ltkt\~~ 

I :xtt111 r,les of Lttttkes, oualhy, Meets rtud JfJl Hs, L~n~ th ""ti 
< tJ vN·I IIM CtJt1dtll tH18, c dtU t ,toltt t,H lA, s uh hnltc~~, t,1\ll 

I I, JI w 11111 u-1111 ,~ 1 tt ii Ii I Lntt tee.cc 
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Secn·o,c II Modul~ Lattices and Examples, Length and Covering 

Conditions, Distributive Lattices, Complement in Distributive 
Lattices; Complemented Distributive Lattices and examples. 

Section Ill Definition of a Boolean Algebra. Ideals of a Boolean~ 
Boolean function. Disjunctive Normal Form Conjunctive 
Normal Form, 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-te,minal circuits . 

. The scope of the Course is indicated by the relevant~ 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. E~don Whitesitt, Addison-Wesley Publishing Company, 
1961. . . 

(3). § 9.9 of 'modern Applied Algebra' by Garret B~ and 
Thomas C. Bartee, McGraw Hill Book Company; 1970. 

(4) § 12.10 of 'Elements of Discrete Mathematics' by C.L. Lia, 
McGraw-Hill Inter.1ational editions, 1986. 

(5) § 4.5 of Discrete Mathematical structures with Applications to . 
Computer Science by J~P. Trembley and R. ~ohar, 
MtOiaw-Hill International Editions i9&7. 

' 

Other References : 
1. Thomas c. Bartee ; bighll Computer PUndaanentals : 

McGraw Hill International (6th edition) 1976. 
2. H. Graham Flegg ~ Boolean Alpbfu 1114 lla Applications, 

Blnckie, London (1964) 
3. o. Oratier: Lattice Theory: W1H, PrMman & Co. 1971. ·. 
4. L. A, Skotnjakuv : ~len1enl8 of Lattice ThM>tY : Hlnduatan 

PubHshihM Cmnpdny (1977). 
(J II) t:Jl~ct•r,tl! M1th1m1tlc1 
~~r.ttt1n t I 

drtt)Jh~ tt11d Phutar t1ra11hs t n111c· tttmlntiloay and h1ltt;dUcUUh , Mult1gttt(Jh8 .ud weltthl~ lfi~i, l'll\hs t1nd 
( ;ltuUH~. Stltlt'l~sl Path 111 wut1hted Ktttl1hfh Bul~~li\tt ~lh~ 1rtd ( •Jt clllt~, .thtt11llltj t1hU1 l'rtlJtN llt\d ClteUltR. l lu, lrl\Vij"'"• 
ijUf r~~pet~tJH f,H1bll!tr1, f'bulttt dtttphs. 
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Section II Finite state Machines : an IntrvJuction, Finite state Machines 

and Models of Physical systems, Equivalent Machines, Finite 

State Machines as Language Rec~gnizers, Introduction to 

Twing Machines and examples. 

Section III Block designs, Square Block designs, Hadamard 

configurations, Error correcting codes, Introduction to Discrete 

Numeric functions and gen.erating functions. Manipulation of 

Numeric functions, Asymptotic behaviour of Numeric 

functions. 

Section IV Generating Functions, Recurrence Relations, Linear 

Recurrence 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 : 

(I) 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 'Modern App.lied Algebra' by Garrett 

Birkhoff and Thomas C. Bartee, Mc'Gmw-Hi11 Book Company, 

1970. 

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

by Ian Anderson-Oxford Applied Mathematics and Computing

Science Series 1974. 

Other References : 

J. A.T. Bert t tiss : 'Data Structure : i heory and Prac.tice' 

AcadclTi ic Press, New Yotk1 1~71. 

2. Hcllu Hul lHgus : 
1GH1ph Theory, mi lt1troductlon Cuutt,C1

-

Sptlnge1 Vc1 lag, Clnttl11 ntu Tcs l 111 Muthclnatks, No. 83i New 

Y1Jtk I 1J79. 

N11 i,., l11 gll Uet, · 1n1·uplt i;; 'J' l1 eu1 y whit AIJ1Jl lc11 Ut11t.4 lo 

l .11 gi11t~c, 111g u11rl l ·umJ1lllc1 ~Lh:.! l lt~
1 jJtc11 tl cc I lull t1r 11,dlu 

I ) \' I . Ltd . l Y ~1 :I . 

r/ I 1n11k ll1tl l'fll ) . tr 11:q1l1 'l'l 1t11,1 y /\ tldi ~Ull Wt•!~ h\v P1 il 1ll ~l1111 u 

r ·11 /iro 
l1il111 I·. ll 1q 11 1:il l ,~ l1•l/ 1•1\' I I I )111 11 1111 I 'lll litll lll111111 1 I\ \ 

, , 11 111111 •1111 I /1, 1 11 I ·1ll !' ' lt l11, 11111 1 t t1 111 1111l t1ll tHI 'hl\t l'. :I 

I I I I I ' I 
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6. K.A. Ross & C.R.B. Wright : 'Discrete. Mathematic' : 

Prendce Hall, Englewood Cliffs, London 1985: 

7. Oystein _or~ : 'Graphs m:id their uses' : The· Mathematical 
Associatton of America-1963. 

(iv) Integral Transforms, Fourier · Series and . c 

~oundary Value Problems 

Section I Laplace Transforms~ DeOnition, Tables ~f Laplace 
Transforms. Simple ~eorems of Lapbace Transforms. 
Solutions of Ordinary Differential Equations with constant 
c~efficients. Solutions of Difference Equati~ns ·by Laplace 
transfonns. . . . , 

Section II Linear Boundary Value Problems. The equation for a vib,ti.ng · · 
string. Fourier Series. Initially displaced vibratin5 string. 
Vibrati.ng string, initial velocity prescribed. T1' ~n~ "erse 
vibrating membrane. 

Section III Temperature in a bar with diffetent boundary condi, ,om , ;\~at , · 
• flow in two-dimensions. · ' ,, ..... 

Se~fi(>ft ll/'¢i · -:j<Jurier Integrals. Fourier transfonns. Application of Fouri~r 
~ .. ~: ~- ,.~ t~iteg_rals and f:!'a~sforn:is in ~eat flow prob,lems. Melhn 

jiimsfonn. Mellin Inversion theorem. 
-w. 

References 
1. Operational ~ethod11 in Applied Mathematics by H.S. 

Gautslaw and J.C. Jaeger. Dover Publicatibns, New York 
(1963). (Chapter l nnd An; 138). 

\ 

2. Fourier series and 'Boundary Value Problems by R.V, 
ChurchHt lhd J,W. Brc,ven (McOraw Hill, Kogaku8htt, Tokyo, 
1g1s (t hapt~r t (Arts t-8), Chap, n (Art 11 -- 13 111d 15-17); 
Chap. VI (Arts 50-53i {tft~ 56-68). Chap, Vlt (Arts 61 .. 66 and 
68-69)~ 

:3. M~thod~ uf Theu~tlcttl PhyslcN by J?.M. Mcne 1nd Herman 
Poshbach. 1. 9,2 1 M~ Ornw~Hlll J3uok Co,) {p. 469 .. 411, for 
Mt\lHtt trtttt~ror111), 

(vJ Cutu1,utl!1· Muthl! tnlltl ~11 

I . MdthrHHtUfot1/ i rJgtc 
~ uw~111 1311t c;u1111ecUvt:bs, At·~Ulttett ls , ~Utllnltl~tst tletlll t! llv~ tttttl 
l11t l1 1t ll vt~ HUdltt,tl ij \ t1n~dlt ijl~~. Utt!}h.: ~WlldtlllM h111.ulh-JllM1 t!Ul\\ltttMll@ 
/ IIIH·lltlllNl /\w1ly~l~ or IUMldttl ~ltt 11lt ~1 l1t1Hlllltllt1~ ut !htMltnm n,'"\ih\11\ 
1,,~ l\4ffl uuu'~ 11u,w 1~111 , 111u1lll v lJl'lm1 ll1I~, Al"tlhUt·lt! MhH\\lllit nHon", 
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Canonical forms and functions; Minimization · o·f f uncti b 
Kamagh's maps and Quine-Moloskey technique. ons ~ 

2. Data Representation and Binary Arithmatic 

Conversion from decimal to binary, ·octa1 ·. and hexadecimal systems 
and vice-versa; Fixed point representation; ·Aiidition Subtraction by 
l's and 2's, complement' Multipli~tion and division; Floating point 
representation, BCD, ASCD and EBCDIC codes. 

3. Programming Language 

4. 

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

Op timization 

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 dhrations and 10 marks are allotted to 
inte,nal assessment based upon the computer practical work 
during the year. 

(2) For theory 3 periods and fot ptaotical 2 periods per week per 
student are allotted. 

(vi) Li near Programming and Game Theory 

Ser:cion I Linear Programming Problem. Graphical approach for 
., solving some Linear ptogramsi Convex sets. Supporting 

nnd Sepatatittg Hy·p~tphtttts •. Utudc SotuUt>n. Theoty of 
Simplex AJgorithm and Simplex Method. 

Ljnear Ptogt~h1ltting by 0 . Hadley. 

Chapter 1 Art 1.1- 1.7 nt1d QuesU011s 011 pngL~ 22. 
' 

c lutplet 2 A.-L 2,g-1.11 I 2il6, 2il 9- 2.2 l ll11d Que~, Int\~ l111 
page 70. 

Chat1tet 3 Art. 3.1- l lO QUeslitjHg dl1 pngo 105. 

Cluu·ttes' M~t~chHlttue, 1.;WtJ f:tht;t~~ ·M~thtil\ Int· tWl\lh1 h\\ 
vittlrtMtJ~. t11co11sls1cttcy mut ~c·tiU1ttl1U1l!y . 

t I. I JmUt,y. 
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Section IV 
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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. 
I 

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. 

Operat,ions Research by Maurice Saneni 
Chapter 8 page 183-192. 

Chaptet 9 page 194 .. 218. 
Game Theory Problem. Two Person Zero.-Sum Game Graphical Method for solving 2 xn and mx2 matrix game Dominance Principle. The solutien of a Rectangular Grune. 

'I Theory of Games by _McKinglsey. 
Chap. 1 Art. 1, 2, 3."~uestionli on page 18. 
Chapter 2 Art. 1, f heorcn1 2.6 oh f)age 36, 37, 38, 39, 40, 41, 42, 43 Art , 5 puge 50-58. 
Quc~Liutts uu page ~6~~8. 

Orh,r bovk., for r.,;n.,,;ult, lfiori 
f , t,lttcnr Vtcu\rnll 11 11 lull, uml Net \Vtltl I'• nf1le111s, by Mnkhttlr S. \1111.1m1, Johll \Vlt11 · flltd SrniN, ~cruud n,1 149\l. 

LI mmr lj ruw :11 , 11 n I llf! Mr thod~ and At1~llclllll"' ' t, Y !1 . 
1 /1''~' 2' ltllt•I 

111
111imo1 .'h 11111,111 HtllUlltl, Mt:rh nw-HIII Kuguklitqh11 I Iii.. I 11 ~. 
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