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

COMPULSORY- 16 UNITS OPTIONAL-2 UNITS 
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l/11dYear 
Unit 5 . 

Unit 6 
UnitJ 
Unit 8 
Unit 9 
Unit 10 

3rd >'eur 

U11it 11 

t 1nit1 2 

Unit 13 
Unit J4 
Unll 15 
U11lt 16 

Distribution of Units 

Vector Calculus and Geometry 
Algebra-I 
Analysis-I 

Anrtlysis-ll ,.r 

Algcbm-11 .,/ 
Differential Equations-I 
Mechanics-I . 

Numcrit.:al Analysis & Computer Programming 
A1rnlysis-lll :1--
Probahllit.y & Mathematical Statistks 

Di! 1 ·1\· 111 i<1I Et1uations-II 
A lgd11·a-Ill 

Al11l'b11t-lV ,::, 

Mccht111 lcs-1 l 
A11uly"is-lV 
Ahtl lysls-V 

lJuHs 17 & f H (01JtiOH11l1;) 

(l) Nlil llbl.)t· 't'h~oty 
(Ii) 13flokm, Alrl~liii lS 

(HIJ lJ l-;l:l'l'lc "1hllllolt1Ltlh.:~ 
I 11•l 

(Iv) h1L~g1-t1l t1w1slb1·1us. l1um·lot St1l'll~~ &, 11lJIII ILl111·y 
Vdhlc ~hthl!!llls 



(v) 

(vi)
1 

2 
: . Computo1· M,1themadcs 

I l H l t t ~- • ' ' ' • ' • ' ' .... ·..-1,..: . 
t meHr Progn,mming & Game 1'heory 

Scht1mt of Exami~ation:s , •:,; · 
(I) Each . un\t, \\'Pl be Qf .SO ~ ar~ .,1111d will have tvib bouts 

exa1mnatt0n. · · 
(ii) Bach unit will be divided into 4 sections and the candidates will 

hnve to -.~nswer ·.only oi~-Qu~stion .from each section with a 
provisi.on·for internal choice in e~~h section. . ' . 

(ii!) Thr.ro will be examination at the cild of 1st Year, 2nd Year and 
3rdYear. · , :' ,, ' 

. I ; .. 
Teaching Schedule : 

(i) 3 petiods per week will be the teaching norm to cover ~ ch unit. 
. . . I , : : 

(ii) Adequate nurrtber of tutqrials YtiJll be provided as pet the 
University norms. Twd periods pbr week will be provided for 

(iii) 

practicals. · , ., . ·. , , 

"Subsidiary subjects and oth~t requirements of the languages will 
be the snmc as approved b.Y the University for the Honours 
subjects. · 

' 
(The other conditions will t'etnairt satne). j 

Unit 1. Vector Cnlculus and .Oeumetry 
,' ' 6 ' 

Section 1 
DifferetttiatioH and .partial tl iffern11tiulion c,f . · _ , 

Derivative of Sumi DtJl l't(}dttct W1d Cross'Fh,ducl c,l' l Ei Ve;tor fum;tlon. 
Dlvctge11ce sud Cuti. Wo v.ectors. Gi-ad.lent, 

Sectfrm 2 
. Systt}m ot tltcles, SU1ttd11t,d ettuautm~ afld . . . \ . . Blllt'B~ t1t1d Hypctbollt1 t)lt>l)ettios tl f :Pnt·t,boltl. 

St!r:ti11tt J 
tlot1 tmil cqUl:\Llott of s~cot1d. degree ltt •1 lWtJ vntJ .. t· lrt 1. l cotdtl, u , . uS, rue ng of H 

1~tJt!tl tJH 4 ll I . . 

Slih~,·~1 t.;tJHij i eylimfot·, n111~toi 1Hil1R tt11tl UH1Me11l 11hl11t'~.' 
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llnlt 2. Algebru-1 . ' \1 : 

Section I ' . Dc.,'Moivre's Theorem (both integral and rational index.). Stiimnat1on 
of. Series, Expression for Cos ,n8, Siri . n0_, in teqns of po:w~~s of, . Sin 9, 
Cose, . and Cos n0, Sin na, .. i~ terms ,of Cq~~n~ ~od Sine .of nu;iltiplc;i .Of ij, 
solution of e·1uations.using u·igonomet.rY,,. , • 

Seat.ion JI ~- . , .. . . . i , • 

Symmeu'ic, skew symmetric, Hermitian, Skew Hermitian matrices, 
Elementary operations on matrices. Inverse of a matrix, Linear _indep~nd~~ce 
of row and column matrices, Row tank, Column tank and Ran.le of matrix, 
equivalence of Column and Row Rank. Characteristic equation of L'l matrix', 
Ga~ley Hamilton .Theorem. , . . _ 

Section JJJ · · I . ' . . . .. . 

Applications of Matrices to a system of linear (ho.th .b9mogeneous 
and non-homogeneous) equations, Theorems on consistency of a system of 
linear equations: · · 

. . . .. . . t . . R~latioits betwe~t1 the roots and the coefficients of poiyn'omials. 
Symmettic functtbns of the roots· of an equation, transfotmation of 
equations. 

Section IV 

1 

f>~~m_utatlotis, Cycles, tJermucati011 ris ·n. product of disjoint cycles, 
ttanst,0s1bt.1n; even artd odd pennutation. · . • · 

. ' . . 
Number system, well ordering principle, Divisibility und bask 

propet'lies of congruence. 

tJnh ~' Anulysls-1 
,Yl!ctioH I 

~rhe refi t number systetTI as tt complete tJt.tlered field, Ntighbomh · mt' 
opt.m und closdd s1.~ts, Limit points ot r.:ets, Dolzano-Wciers111t.Ss Lheoren~ 

81 

ti 
Se4Uc11tes, cutt vctl~~ul se4ti~ttcc~. Cnttchv "eHUcl1'""""' 11. ·1 1 , . s b t ; l . J ' '1. \,\,.•..,, JV Iii Oll"ltht: 

Bct1uc11t~!l1 u scttuetttcs1 .Jll tt l supct lot l\ltrl 11 11\ll lltfel'iut of 8 f;il"'tlH~l1t·c. 

·t~et:UtJH I If 
lrtlll lllL· i'iC i h:q, col1 ,11.! t ~l' l1t:l' 111' l1t1·i11 l1 c serles, PWlillVt: l1;t11l !:lt?th.! 

I 1111ljJ1 ll l~11t1 lt•ql, r'llll t li r'~ 111 11 i no l lc.; I. 11' Alelilhetl '~ t ll till k ~L RtlHht,1: 



4 
test, Cauchy's integral test, alternating series, Leibnitz test. Absolute and 
conditional convergence. 
Section JV 

Succes.<iive Differentiation, Leibnitz Theorem, Partial differentiation, 
curvatua·e, asymptotes, singular points concavity. covexity, Points of 
inllexion tracing of curves in canesian and polai· coordinates. 

Note :- The emphasis of Celculus portion -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, bl implying 
boundedness, Intermediate Value Theorem, Inverse Function Theorem, 
Uniform continttity. 
Section II 

Differentiation, Algebra of derivatives, Differentiability and 
continuity; chain rule, Inverse /unttimi theorem, Darboui theorem Rolle's . . I 

theorem, Mean Value thtorems, Taylor's theorem. 
Section Ill 

'fayloris serln~s• Mod~tur\~1s serles, 13xpettsions or Sin ,c.
1 
Cos x, ex 

1 
log (~+x)~ (1 + x) , _AtJphtiltiottY or Mcun Value theorems to Mtlt1otu11c 
ftmt uons nnd inequnllues, Mrudttta Uhd Mlt1hna1 lt1detettfihune tcnms. 
Ser.tlon 11 : 

. lnt~gnttlu~ of lrrtlllt>ttul tut1cllotts1 tcductttltt tot-tttulu~, ltl!c:tiflt ntioii 
QundtuttllL'. Volumes iintl St1tf11tcs ut lbVttlUHcm111 · 
Unit 'I Alu~btat ti 
1ft!t:lit1Ji J 

I I d tUuf,s, sub1t41ups, Lttt1ttU1 g~'~ t hemdtn, Nt1r1tu.tl ~uburnu1rn tf I Ol ~nt gttJllljS, ei · , , 

Sulldll ti 

H , 11nlttttttttttph,Httt , htlttttn~hlij t11 , tfltijl u11d ~eco1,d i.htiul·t.1 111 u1· 
tttttu111m1jltl~ttt , ~ ttttuutUtiH ghJu~~, ~ttyt~y's ithtJ0~111. 
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Section Ill 
Automori,hisms, Counting principle, class equation, Cauchy's 

11,corem. 

Section /\I 
· Sylow's Theorems, ~irect producl of g~u~s, Fun~mental _theorem 
. · of finite rlbelian groups (Only statement with 1Uustralions), Survey of 
· groups upt.o order 8. 
Unit _6. · Dtfferential Equations ·1 

Nat~~c and origin of differential equations. 

1. First Order Differential Equations 
Linear equations. Hombgeneous and non-homogenous equations. 
Separable equutions. Exact equations. First Order higher degree 
equations solvable for.· x.y ;p: Applications to the cooling _law, 
population gmwlh and radioactive decay. · 

2. Second Order Diffenmial Equations · 
Stateme~t ·of ~istence and uniqueness of solution under given initial 
conditions. Algebmic properties of solutions. Wronskian; it,s · ·· 
propenies and appiica~ions. Linear homogeneous equations with •··i : • 

constant coefficients. · Linear ·rron-homogencous equation3. The 
method of variation of param~ters. 1he method of undetermined 
coefficients. Euler's equation. 

3. Power series solutions. Ordinary point;,_slngular points. The method 
of Frobcnit,s, Bessel's equation, Legendn!"s equation. · 

41. The mclhod or elimihation for two sitnuftahtotl! first ontet e<1muion&J 
Picnrd's-eJlistence thcorettt. Mafiah diftcrenual equatior1s. ,. . 

Uoit 7. MechanJcs-1 
I. CoJ}laner Poree .~y1tem., 

~ecossary and sufficlehl t:ondiUUtt for equilibrium of a i-tlk;le·.· .. ,· 
1 rlanglc tuw or tottes. l'()iygun law tJf rorce11, Lattd1~ lheurew~· . 
~mncht ur u fot\!e 11boot lt Utt~. Vatt-nott1!t 1~tn lbt cutkim·t-e• 
tt:1rca tiyslettts. Nec~y totidltJbfl ttit- 11 ~Y!lem ot t,ltrt.lcleM tt1 be lH •· 
~ttUif lbtlUln. 'i\ · 

EqUiJmll~nl turce systems, Couples all« their momettl81 ~quit1ttfl~hee.· 
t1f two cot~ple.1. Redutllott ut d gettetnl pla~ furce syjlettt l'auntf~l 
h,t<·c RY<1 l11111R. , 
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Work and Potential Energy. Principle of Virtual Work for a system 
of.particl~-: , . , . .' , t • :; • :i· • 

Infinitesimal displacement of a p~e lamina. Necessary an~ suffi~tent 
conditions for the equilibrium of 'a riiid body mov~ble p~allel to a 
fixed plane. _ . . 

II. Ce~tre . of ~: Gt.t\~ity·. FOtn;l\ll&~, ·'M,,efhods. of ~ymmetry and_ 
decornpositio~, ·Theorem of Pappus. · 
Friction : Laws of Static ~an.d. ~hteti~ Ftjf tion, , of 
equilibrium under forces including ll"!cti.on (excluding indetemun_ate 
cases). · · · · · 
Stable Equilibriutn. Bnergy te$t of stability {problems involving one 

. . variable Q.W:YJ~ . 1 • , • • ·: ; • • _ • 

Ill. General Poree Syst.enis. total furee; total ·moment relative tll a base 
p0int. total '.rnomint, uiider a change 'M base-point. Necessary and 
sufficient conditions fot a ~ystetn· to be-equipollent to zetb. Reduction 
of .force systems. To a force and couple to a ~nc4 InvarianlS of 
systtm. _ 

I • • •.· -

General displacements of a tigid l?<?d>'• Composition of i~(initesimal 
displacements •. 
Generalized co-o~: t>efinitit1n: ittfihitesitnat disphteetnents of a 

· syst~m ·111 lerin~ 1bf generfilltmt • co-btdihates; Gert'evoliied Forces,· 
Work done and_l>otentlltl Energy rn tettfis or gt;ttetnlized ctl ... otdinates; 
Principle of Viftt&41 Wotk f~t l\ rigid bod~. 

tv. Hydrostatlc~r Ptegsure ttt ti tmlnt;·~~!t\llbuu pre8~ure bfl a plane 
surface~ Ccntte of Pres1ute1 , _ .. 

unit 8. N-uttt~'ttc11l 1·~t11lyil8 iiftd Cumput~I' · Progrttttttttl11g. 
t. Ft1ttra11 77. Orguttl tatlo11 of dlgirnt ~utttf}tttefl Algt1rithtt1 · 11nd 

flowchart. cunsuuttsi Vatinbles, ,:yp~ d~elllfl\tlpn. Atithtpetle 
exp_ressloH. Assi"hme1u stntetttettt~, lttpuVOutrmt suu~1ttettt~. 
CtH11tdJ 8u\l@trt~nli lfi b1b6J\ if 1 ~ti lU Httds, Arti\Y~i Arllkt11~Uc 
sttllo111e~t fUhUHott., rutt6Ud8 ftttd ~ubroliUn~ §Ub~ro~h1111~. 

J I f, \ f r t • 

il, StilUtldtt uf &ilBebtetc u.ttd 1ta~s~~~et1 U1l E!f.1Ui1Ut1ijs1· tH~ecUatt 1116lht>rl : 
ltotutlu11 1ttelht1ds bMed utt tl tst tl~~ ~ttuttllt:01 1 §€!cEltttJUclht1~ nt-ltl 
N~wltJtt-lldt)h~b~ ttt~llmd, \tut~ tit t;ttt1\lt t~~l1c~ tlf ftcnttlvti ttmlhutl~, 
t1el'blu~ll1~tll ar t:1t)lt11tAN . ~rttKl'tUns r,t lh@im Hiflllit1dij1 

· • I ' I . 
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Ill. System of Ii~ algebraic equatioos. 

Direct methods. Gauss elimination (witboUt pivoting for programs); 
Gauss-Jordan elimination and error analysis. Iterative methods, 
oauss-Jacolfi and . Gauss-Seidel itetative · methods and their 
convergence. 'ne~elopment of FORTRAN programs for above 
methods. 

IV. Interpolation and Approximation. 
Lagrange and·Newton interpalation. Linear and higher order. Finite 
difference operators; Interpolating polynomials using finite 
differences, Hermite interpolation. Approximali~ by teast square 
method: Development of f'ORTRAN programs far the above theOry. 

Notes: 
I. Theory paper in the university ewnination will be of 2 hours 

duralion and will carry 40 marts. Apart from this, 10 marks are 
reserved for intetnal assessment based on the .practical work done 
dUrittg the year. 

n. For theory paper 3 periods and for practicals 2 periods per week per 
" sWdenl ate to be allottoo. . . 
Ill. tJse of scientific calculator by the students is allowed in ~ .Jheory 

examination.· '~· · 

Unit 9~ An1ly1ls lll 
Section I 

Definition and c~nmpt~s of tncrit SJJICel. Neighbourhoods, timit 
'10if1ts , open and closed !tell.-Sequences Ind conthiunus functlot19 on metric 
sl)a<:es, Uhlfohn continuity. 

Section JI 
Compactness, Cohrtectednes!. 

81Jclio1t Ill 
Ct1tt111tetet1c~s, Cl111ltlt'!I htterstcUon thootettt i t uttthk~tlott Pthtol11tij 

Cu11~tn1ct1 m1 of teul ttmttbffl H th.e comt1leUoh ur the ihcot11plcte ttteltl~ 
tl j1Uttj of ttHIUlllU!i, tetlt ttUtnbef!I H n totttjjlete otdered ft~td. 
,'J1tt1/t1J1 IV 
, fJ1H1t:fl t1Jiq f H~ttt tfl ~ i Schwan rtitd Yt1Urtg'!t t!teurctti4 tn1,1tldt' 
t111wll1111 U,~11h11tt, ttiytm lUetttettt . Mtt~ltttn dfd Mh11tuu, Lrt~tdUbU'~ • 
111,,1l1<J1 f ut 11trtft·ltttt1tlff~d ttmtu~tlt t-q, 
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Unit 10. Probabi,ity, a.n~ M~them~tijcal. St~ti~t.~~~ 
Sedion r <,_ • • • • ·, , .l' • '• 

. :_ ~~obal?ility,' .Classic~l, .. Rpl~~r~~ Co_ndfti~nal 
Probability and indeJ)eridence. Random Variables. D1strttiuti_~n Funct10n, 
Mathcl'l}atical e_xpectation and generating functions. · · · ' · 

Section Ii · ·· · 
Disc;ete Di~ttibuti9h: ~i_~oin1ai,. Poisson, Ge~ine~i~; Negative 

Bi~omial, Hype~~o~etrt~ -~<f,"Mµl~n.0!1)ial; -~~n~ln~d~~ --Dis~butio.n 
Um form, &~PQl,lenll;ill, ~amm,, -1\_eta, ~{_IOv~Y, -L.apla9e 

I 
a~o their 

interrelation. · 
1 

· • 

Section III 
. 'i\c., , 

Jojnt an~ c~di_tional di~ibtitj.Ofi; Cond!tiot1al . expee:tations, 
Corrclatiorqmd linear regressf()n for two vatjables. Joint tnQtnehf~enctating 
function and moments. Bivariate normal distributions. · · · · 
Section I\/ . 

__ Normal dis~i~ut~Ohs. Ch~racteristfo . funtti~n. Wc.~k fa~. of l~ge 
numbet$. Cen1ral_J1m1t Theorem for independent and idettticaJly. distributed 
rnr1dom Variables. · ' · . . · 

Unit 11. Dlfferehti1d Equations-II 
I. Pirst Order Partial Diffenntidl Equations, · ·· 1 

• 

. . .· D~fi~iUon of 1>artilt~. d.iffe~nti~l equatJc,ns. its order ahd de ree 
Classificabc,,i_ of PattidJ dlffert;H&JAl equatlOt11i . hU ll . . g , r1uasdtnear ohd nmUa. . 1 • • .• " nettt, settt1litumr 

Lineur parmll diffetehlittl equotfottN of thit i . . , 

soluthm ot ~tandatd fottttl1 ~OltlJtftlibll'! susll! . r rc,r, c~~rpil ll Methodi 
Jacubl's tttethom, . 1 m O t!l order etiuttttuns 

thUllilflcaUott ut st,lutfmH ut fl . . 
1ieu,11otrJcttJ 1HtertJ~ UlUl1H, Ht Uttler ~ijUlltiHhll Htttl their 

111 l~l!ttJHtl ~, l'artltll tJ/Jfe~Hllcil lttjlldltoH.t-/ ·: 
C htHs_l n~Ouu tJf seOOHd 6ffl@f @ijlUlli I . 

ltyj~fffflUc. ltt,tJu~UtlH tu l!bttbttWfti ftwm~. 6"~ Hltl elHpU~, jjUJ'dbtJlle tmtl 
f:ltUdltf ~llltt nHtt Ndllfftt bt th· · . UYIJfJt~tJlld ~ijUUtiffffi · HttttjferliJUtJ~, Suluuun u1· Llu~m· 
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Ill Second Order Partial Differential Equations-II 

Separation of Variables. :ro~uct Soh_11ions f?r L_~place's Equati_o~, 
Heilt Equiltion and Wave Equattort m canes1an, cyhndetical an~ spherical 

polar co-ordinates . 
.rv. Second and Higher Order Partial Differential,,ftquations. 

Linear partial differential equations with c,onstant co-efficients; 
Hontogeneous Hhear partial differential equations with variable ce-e~ficients. 

. Non-ih~,ear: partial. diffetenti~i equa.tions 0£ ,sec;ond order, Monge's 
method of solving equation;· of the fonn Rr + S_s ,-t , Tt, = V. 

Unit 12. Algebra .. Itl ' · 

Sec/ion 1 
Rings; Subrings

1 
Integral Domain, Field, characteristic, Ideals and Quotient 

Rings. 

Section fl 
Embedding of Rings·; -Prime and Maxitnal ldeals, The field of 

Quotients of Integral Domain, Principal Ideal Domain. , 
Sectiolt Ill i . ; j - .! _ • 

t •· ; 

. Euc~ldean Ring, Gnussian Ring of Integers, Polynohliat Rings over a 
•:tion~tl field, Polynomial Rings over Commutative Rings, 'Unique 
FacLor1zation Dcn1:1ains. 
Ser:tlo1t JV 

Extetis l011 FieltL PhHte. att Algebraic bx.tertsions Roots r 
poly1m111lnh t.~.flnlU011 nttd eurnvtes oh,pllting tleld, con~ltUt tlon ~, 
sm.1lghl edge uml u1trt111.1s·;. ) 

Unlt 13. Al}it1hnl [\I 

S,1r:tloli. I 
V cctul' SlJtu;c1 S ubspute, H11eutl y 1t1dotn~ttde11 uth bHsl~ dln1t~Jill l•"'t' , 

dlt·cet sums. ., v •· 

St•t:tlrm I I 
I .lttL•111· ·t·1·011 s f't1 thHHW11 1 t-lttttt (V I WJ Mtttl"I~ ur ., 111 , . 

1111wil 111111 11 111111 , l'l11u1~~ t1 l" brtsls, ttuttk a11tl Nullity ot Ht1tilU· u·misl:Ut·llldlll~~~
11 

, I 
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Section Ill 

. . ' 
Inner pro<luct space, Caµchy-Schwartz Inequality, Bessel's Inequality, 

Gmm Sc11imdt orthogonalization process, Dual spaces, Applications to 
system of linear equations, 

Section IV 

Eigcn value, Eigen vector, charactetjslio and minimal polyno~ial, 
Cayley Hamilton Theorem, Dlagonalisation of a linear transformatm~. 
lnvarittnt subspaces, direct su1f-deco111positioq, Invariant dfrect sum, 
Primary Decomposition Theol'.e"' . 
Unit 14. Mecltnnfcs-1{ 
I . KineirUUics 

Basic concepts of mech~oics, Position Vee!tOr, Veloc_ity, 
Acceleration, Velocity"and Acceleration of a particle alqng a curve. Radial 
and Transverse Components (Pl~ne curves); Tangential and Normal 
components {space curves) Angular Velocity and Angular Acceleration. 
Principles of linear n:iomenturn , angular momentum and · energy for a 
particle and• systein of particles, tise of cenroids, De1Alembert's principle. 
Conservation field and-potential energy. Principle of Conservation bf 
·Energy. 

II. Particle Dynamics f 
Rectilinear tnolion. Uniformly ncccJ~ratect n10Uon; resisted motion; 

Harn1mtk OscHhuor, Dantped and forced vibrtitions. Elastic springs and 
strings. Hooke's h1w, Projectile MtJU<>n. Under gravity nnd in resisted 
1t1etlilt1T11 

Ill. l'arlicle Dy1tnmic1t II 

CoH~ltuined plttllc:te ihbllUh, fn li huth~Ofta.tl olrtto lUtd Oh a 81t1Uuth 
Vcl'licttl cltcle, 

Ol·bl tal M0Uot11 Molitm of tt i,attlcle u11dar a c13t1lt11I furcc.h usi:, ur 
rec li,tot:ltl co-ohtlriute8 tmtl ~tful cu-uttlittltt~11, Newtcm111 htw ut g111vJtul1011 
u11ct 111tmet11ry orbit~ . .kl!~l~r•s litws ur 1tmUt1u duduced tmttt N0wtt111•~ lnw ur 
gn1vlt11t lt>II tt11d \lk~-V~tstt. 
JV. Ntgitl IJtJJJ tJynt11HJe.~ 

MtHH~tttM t1t tmntlu1 tlenttlUuH attd MUtmhttd resuf lij: Mu1mmtul 
ulll/ 1~11ltl1 t1r ~ttntll~l dHtl ~~tpe11dit:Uhtt tt1tm1, lttlnt!l~nl ux~ 
llllt llldl· tl~l~1·111ltut tltltt1 13ijUl-tt1tJttt~11Ull s~stettts. W.i~ld body IUutlou ht j . 
11. 11lj1Wltt!d~, Cti111~t1lllld l:1e11duht11i; cyUmlet itulfillQ tlt1MI lllttl lllt!llH~tl l1l@1 i, 
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Angular momentum and Kinetic Energy of a rigid body. Rotating 

about a Fixed Point and in a General Motion. Principles of linear 
momentum, angular momentum and energy for a rigid body. 

Unit 15.· 'Analysis IV 

Section I 
Riemapn Integral, Integrability of continuous and monotonic 

functions. The Fundamental theorem of Integral Calculus, Rie.mann-
Stieltjes Integral Definition and·examples only. 

Section II 
Improper integrals and their convergences, comparison test~. Abel's 

and Dirichlet's tests, Beta and Gamma functions and their properties. 

· Section Ill . 
Differentiation under integral sign-, .Jntegration . in R2, Green's 

theore,n. 

Section IV 
Integration in R3•Gauss and Stroke's theorems. 

Uni ts l6. Analysis V 
Section l 

Serles of arbi trury tenns, Abel's al1d Dirichlet's lcst1 cnnvfrgence, 
divergence nnd osclllntion, Rearrangement of serk s, Multlpllcatiun (lr '-Cries, 
Double series. 
St! c:ttoH Jl 

Sequences and series of functions, Pointwisc u1,d un il'nrm 
convcrg.c11ce. Wciesltass M test Uniform convergc11cc attd cur1tltmlty, 
dll'l'1.·t·e11llution ru1d lnlegn1tlott. Wclcrslrass A ppm~ itTlaLlon thcore111. 
Sf!i:tlmt Ill 

I 1nurlor se1'los1 Voutlcl' 01\1jitt1slott t1 t plcccwlsc 1tlot1Ult11tlt ru11dll 111s. 

S 1'r' ti r> II IV 
l '11 w1•1· R~rl t!s a11tl lhelt· t;dllver~~llccs , Aliso lute tilitl ll il 11 u1·1u 

r•1111 v1 11•1.• 11 r 1· ol n IH>Wcr RCtlc~. Use t1t IJtiWet sctles rot· th.! rll\llig ll1g1·itl1t1lll' , 
,,11 111111, tlil1d illll l lll~11ci1111lt1l' ldt fllhcllt1II C1 . 
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Section I 
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The Diophantine Equation ax + by = C, The Gold bac~ con)ecture. 
Special Divisibility ·rests, Linear congruences, Reduced Residue systems 
and complete Residue Systems. Fermat's Factorization Method, Fermat's 
Little Theorem, Wilso.n't Theorem. 
Section JI 

The functions 't and a, the Mobius Inversion Formula, The ~r~test 
Integer Function, Euler's Phi-Function, Euler's Theorem, Properties of the 
Phi .. fui1cLion, An application to cryptography. 
Section Ill 

. . 
The order of an integer modulo h, primitive toots of primes, 

composite Numbers having Pritnitive roots, TJte theory of it1dices, Euler's 
Criterion, The Legendre's Symbol and its Properties, ·Quadratic Reciprocity, 
Quadratic Congruences with <;omposite Moduli," · 
Section IV 

The search for Perfect Numbers; Mersehrte Primes, Fermat Numbers, 
Pythngoreun Triptes, Fermnt'.s JtLast Thoorem O; Smns of two squares, Sums . 
of more than two. squares. The Prime Number Theorem. 

the scope of tho Course is ittdicnted by the relevatit pottions of 
Chupters 2 tn 12 a~d nppendix of 11Ucmetttnty Nmnbet Theor}1' by 'bavid M. 
Butto111s Jt1dlun Editioh; Univcrsttt Book Sutl11 1~~0. · 
OtlH!l' h.cf1ur~1Htt!s : 

1. George E, A11drews 1Nm11b~t Theory' : W.B, Sauttdetson & Cd,, 
fJhllttdelphhil HH1dm1tatt Btit)k Agency be1hl UtttHA)1 

2. J. H Util~t i 'Nu111ber ~t'hest~' 1 OtlVijJ· & Bo~tt fhltjt•~efott(l~ VubHshcrs 
tlic. t 9134. 

3. ~v..r. LtWetIUe : 1'1"o~les 111 Nutttbe11 Th~t1ty1 1 Vc,L l Atldlsm1 W~sfoy. 
lfo11d l11y MessndmM~.tg, 19561 . 

4. 1. Nh L•11 & H.J. tuckt;1tlfut11 i 1A11 11tlttidt1tHluH 1.tj the ~14hou1·y of 
Nu111b1:1·<4 1 l Wlldy busteli1 LttL1 N~w t,elhi

1 
rn1G, 

(I I) UuulL1UII A1Ut!b~d8 . 

Nm:lti,Jt I t?c l'lttlHun ~1' U Jj11nluHy drd~ttl Sl~l, ClmJu~ tlntl LHUI Uti~j 
~~w,~~le_ij ttt Lillllt:cij, bmtllly, Mcel~ tt11cl Jtt ll1~ 1 Lt!ti~lh imtl 
~
1
uvu1·ll1y e trntlHitHlij, eu1ttt1l~111~n, ~, ~ubluH1t1t!~ 111111 I tHHtfllltjt•jjll l~IHN Ill LtllU~~~. ' I 
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t\:1orlul~r Lat~ic~s and Examples, Length and Covering 
( om.lhmns. Dtstnbutive Lattices, Complement in Distributive 
T .aukes, Complemented Distributive Lattices and examples. 

Definition of a Boolean Algebra, Ideals of a Boolean Algebra, 
Boolean function. Disjunctive Normal Fom1 Conjunctive 
Normal Form, Representation of a f ini.te _Boolean Algebra . 

Sw itching Circuits, Simplification of Circuits, Non-scrie~ 
paralle.t circuits,. Design examples using Boolean Algebras, 
Design of n-te.rminal circuits_. 

The scope of the Course is indicated by the relevant portions ()f : 

(1) Chapters 2, 3, 4 and 6 of 'Lattice Theory ' by Thomas 
Donnellan, Pergamon Press ( 1968) 

(2) .' Chapter:s 2 and 4 of 'Boolean Algebra and its Applicatio;,:~' ry 
J. Eldon \Vhitesi tt, Addison-\Vesley Publishing Compuny, 

· 1961. 
(3) § 9 .9 of 'modern Applied· Algebra' by Garret BirkhoH 11nd 

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

(4) § 12.10 of 'Elements of Discrete Mathematics' by C.L . Liu. 
McGraw-Hill lnteraational editions, 1986. 

(5) · § 4.5 of .Discrete Math~matical sttuctures with ApplicaLions to 
Computer Science by J.P. Tremble.y and R . ·r,..,ta!1 t1har, 
McGraw-Hill lnternatim1al Editions 1987. 

Otber References : 
1. Thomas C. Bartee : Digital Compu ter Fundamental3 

McGraw Hill International (6th edition) 1976. 
2. H. Graham Flegg : l\oolcan Algebras and its App\lcat.ions, 

illnckie, London (1964) 
3. o. drtttzcr : Lattice Theory: W.H. Freeman & Co. 1971. 

4. L. A. Skor11Jekov : Blemcnts uf LolUce Theory : Himlustatl 
Publishing Cumpnny { 1977). 

(III) lJ lsc1•(! le 1\thH htiuliltlt!i 
8m:tlrm J C1rnph,; uml Pll1t1dl' Orut1hs : auslc Lct·miudlt1g; y nttd 

ltitn:JdUditm, MtllUgtaJ1hs tunl glo~l1s. Puth r.1 am.I 
t; it cttlL".41 Shntlesl Pull! hf wclght\.!<l ghlljhs, rwletllltt Ptltl l'-l tlhd 
t' hctdl~1 1hHttlllot1llltl Pdllts dttd en-cults. tli L· lrtl\

1

l' ll illµ 
1ml~s111,1stm Prol,lct1t. JJlmtat Oh.ttJlls. 



14 
Section II Finite state Machines : an Inttoduction, Fmite state Machines 

and Models 91' :Physical sysaem~. Equivalent Machines, Finite 
State Machines as Language Recognizers, lnlroduction to 
Turing Machines and examples. .. 

Section Ill Block designs, Square Block designs, .Ha<Jamard 
configurations, Ettor correcting codes, Introduclioo .10 Discrele 
Numeric functions and generating funcdons. Manipulation ·of 
Numeric functions, Asymptotic behaviour of Numeric 
functions. 

Section w Generating Functions. Recmreace Relaliollt, Linear 
Recurrence idatiom wilh comaam co-efticieam. lk)mog¢DOOUS 
SolutioM-t Patticblar solntioOB, Total solutions, Soldtion by 

. die Melbocl of ~g Fimctio(ls. 

The scope of the S)'llabos is mdicaled by the relevant portions of : · 
(1) Chapters· 5, 6,-7, 8, 9 and 10 of the bOOk : Eletnehli of -

Discrete Mathematics by C.L. Liu, McGraw-Hill. 
lntanationll editions 1985_. 

(2) I 3.7 p. 83-87 of 'Modem ApJ>lied Algebra' by Garrett 
Birkhoff and 1bonm C. Battee, McGraw-Hitt Book Company. 
1910. 

(3) . Chapters 6 of'A Fmt Coune in Combinatorial Mathematics' -
by tin Anderson-Oxfont Applied Mathematics and Computing• 
Science Seriel 1974. 

Otlu!r lkfertia~s : 

t , A.T. Bertttlss : 'Data Structure : Theory and Practice' 
Acildemic PrM. N,w York. 1011. 

2. Reihl Dott1p1 : •a11ph Theoeyj an lntrotlootion Cour8e'-
8prbtpr Vfflq. Oradu fill In Malhenuulcs, No. 834 New 
Yotk t97cJ. 

3i Nnr1ln1h Deu : 10r1phi Ttumr~ with Api,lh:tttlo1111 tu 
~tttclneetln1 and Ctltufjuter 8ci1tnue1-Pte,ul~t Hult uf tndlu 
Pvt. Lttt ,, 19141 

4. ~tttttk t-llllfflty l 1tlfll~h 'thiOtY'-Adtli8tffl W~toy PubUAlllnt1 
t tt. 1~72, 

3, Jt1frn I!, Hupct1tl , l@fhny fl, Uth1um : 1tmtottuttlt111 tu 
AUWfttHlu thetny LittjllUlt,K ttttd ttttttt1Ul"tJoW- Nl\tt18l\ 
fJuhlluftlffM 1 ifou~t!. IP8~. 



15 
6. K.A. Ross & C.R.B. Wright : 'Discrete

8 
-Mathematic' : 

Prendce Hall, Englewood Cliffs, London 19 5. 
7. · Oystein Ore : 'Oraphs and their uses' : The Mathematical 

Association of America-I 963. 
(iv) lnte1ral Transrotm•• Fourier Serlel alld 

Boundary Value Problena1 
Section I Laplace Transform•• Definition. Tables of Laplace 

Transforms. Simple theorems of Laplace Transforms. 
Solutions of Ordinary Differential Equations with constant 
coefficients. Solutions of Difference Equations by Laplace 
tttlnsforms. 

Section JI 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 Ill -Temperature in a bar with different boundary conditions. Heat 

flow in two-dimensions. 
Section JV Fourier Integrals. Fourier transfotms. Application of Fourier 

integrals and transforms in heat flow problems. Mellin 
transfonn. Mellin Inversion theorem. 

References 
1. Operlttic;nal Methods in Applied Mathematics by H.S. 

Oaurslnw and J.C. Jaeger, DCJver l>ublicaUons, New York 
(1963), (Chapter I and Art, 138). 

t Fourier setieg nud Boundary Value Problems by R.V. 
Churthill and J .W, Broveh (McGraw Hill, Kogakusha1 tokyo,J 
1978 (Chttpter I (AIU l -H), Cluqt ll (Art 11-13 und 15-17{ / 
Chap. VI (ArtB S0•53; afid S~). Chb~, vu, (Arts 61-66 Bild' 
68-69), 

3, Melltods of theoretical Phy8ics by r .M. Morse n11d Hcnmm 
t-cshbuohi 19,2, Mt omw .. um nook cu,) (i>, 469-411 . for 
Meltlh irausfonn), 

(v) t otttl)Uter M,dh•tnalle8 
I . Mt1thetttdtlcdl UJgic 

SLuu;1t1ettl Ct1httccllves, AtMuttt~ttl!i , QUlifiUtittst t:JedUt ll Vli mid 
h1tlt1tH\le 1tt~Utbd~1 l>tedltoteCJ. bttslt §Wltchlt,~ hiht::Uot1s1 cdu11,rnill~ 
tum,lluU!I /\tt!ilytd~ uf lttgttiil cittUllst Postulotes ut booleat1 nlMttl111it 
fjt, Mo,·",m'A U1tdlt'ttt , UtmlUy Vttttt:1111~. Alftl•h1ulr sh11tJllt1t~uUtm1t, 
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Canonical forms and functions; · Minimization , of~ f un_ctions by 
Kamagh1s maps and Quincf Moloskey technique. . ·· ' 

2. Data Representation and Binary Atiihmatic · , • . · · . . . 
Conversion from decimal to binary, octal and hexadecimal systems 
and vice-versa: Fixed point ~ntatioii; Addition Subtraction by 
l's and 2's, complement' Multiplication and· division; Floating point 
represenui\ion, BCD, ASCll and-EBCDIC codes. 

3. Programming languaie 
I , -' 

.. 
PAS CAL, Consta,ats;--VVariables~ Expressions; · Assignment; 
Statements; Input/output constructions, Conuol statements~ Iterative 
stateuients; ~ys; . functions and Subr9utines SuJ?programs. 
Dev~Jopment of simple pro~ and their m,iplemeg~tion. 

· 4. OptimitatiDn 
Principles of Optimality and its applications to multistage decisiofl 

. problems. A1gorlthms and' development of 'Pacal Progtartts. -
Note5: (1) T~eory papet in the e~nation will cOn~st of 40 marks 

and shalt be ot 2 hour 'dbratiOrts irid 10 marts are allotted to 
' internal assessment baited upon tbe cottiputer practical work 

- ~,., . 

during the year. · 
• 

(2) For theory 3 periud!l IUid ft1t pr10tical 1 perlods per' weijk per 
!ltudent are allotted.- · · 

(vi) Linear Progr1u11mhH1 and (laame Theory 
Section I Uneat Progrftt1mit1tt Ptubtem, Oraiphltal nptJtOll~h for 

flUJ\thtl 11om1 Linear progrntns. C:cntv"x sel81 Supporting 
t1nd 8apm1ttng Hypeti,1ru1e~1 Dat•lc Sot~tlott; them·y or 
Strttp1~,t A1gorlthtn nttd Nlmt,IIX Method, 

, I 
Unettt Pfflgtiuttmltt~ b~ 0, M1dley, 
Chtptet l Att 1. 1-L &lhd QU~sU61\~ 6tl !ffig~ 22, 
Chupt~r '.l AtL 2,9-iitt. i.tr;, 2119-11;1 uttd Quesllt1tt~ t;t1 
~ttge 10, 
etutptct j Atli Jii-3.lt1 Qu~titms tm ~ttgij 1Us. 
Chlitt1t1~1 M-t~t!hHlijUij, fwu rlu.t~e Melhtnt rm iU·Ut·lclttl 
vu~Jttblt!~. httm1glste11cy W1tl ltedwuluuoy. 
tL ~tdrHuy. 
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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. S.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 
TransporUltion 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. 

I 

Chapter 9 page 194-218. 
Game t heory Problem. Two Person Zero-Sum Game 
Graphical Method for solving 2 xn and mx2 mauix game 
Dominance Principle. The solutioh of a Rectangular Grune. 
Theory of Games by McKinglsey. 

Chap. 1 Art. 1, 2, 3/ 4:,Questions on page 18. 
Chapter 2 Art. 1. Theorem 2.6 Oh page 36, 37, 38, 39, 40·, ·I 
41, 42. 43 Art . S ps.ge 50-58. 

Questions 011 pnge 56-5tt 

Other IJrJok.v fvr l'J<JtistdtatioH 
l . LUtcm· J?rog1tttnmh1g ,u,tl N~t work l>rtJb1~1r1s by Moktmu- S·. nu~ttrn , 

Juh11 Wlluy nod Sous, Secoud Btl. 1900. 
2. LI ttout l?rngnm1111 lug Methods ttud Aµpllt:E1lloW1 by ~L I. (hts~ 

lt1 ltH1 i1 tO u1ml Sludolll ~tllUou, Mttlt·aw~t1111 J{tj~l:tkmshd Utl., 'l 975. 
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