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FAPER - I (Pmper Code-0808)
ANALISIS

EEAL, ANAT.YETE

NIT-T

Beries of acrhiotrary teme. Oomergeoe, divergenee and Jecillation. Aeel's and
Dhmdnler's begr. Miltiphossim of s=nes. [nible ssres,

Fartial deiverim ad diffemtiski lity of resl-wmheed Sno-iae of two verdshles,. Sdwars
ad Yorg's theorem. Inmplicit fimction theoram.

Imerper irfegEls ad their oowergence, (onparism tests. Abel's ad Dividilet's
tests. Frillas 's intagpsl. Inbagsl as a fiection of & peereter. Oriindty, descivebs Tity
ard intepalality of an inbepsl of a Sk of a paaEseter.

COMPLEX ANALYETE
HIT-IOT Comlex mmicers as ordered pailrs. Geometric repeesentation of Complex mmbera.

. ——
Ortinidty and differertisbility of Ooplec Bmctions. Aalytic functios. Cachy-
Fiamm sgquatione. Hsomomic funmctions.

Flametary fimctions. Mepping by elaentary fimctions.

Corformal maprangs.

METRIC SPACES
IHIT-IW [efinition =l oaplss of metric saces. Heighborhoods, Limot points, Infertior

points, Open ard closed sets, Tloans and intericer. Boudary points, Sdb-spece of
a metric space. Couchy sequences, (oopletemess, Canbor's intersection theorsm.
mitraction principle, Jostnation of D=l mobors az the ooplotion of the
inoplete retric sece of mtioels. Feal nabers as a camplete anderad  field.
Lense subssts. Bairve Category theorem. Ssparable, secowd coumtabls amd fivst
comtanle speoes. Oootimswe fimctios. Bdenmion theorem. Uniform ombimsty,
Isometry and bomeomorphism. Bouivalent metrics. Compactness, Sequentizl
ompactress. Totally bomded spaces. Findite intersection mroperty. Oontimois
furctions and oompact sets, Cormmectedness, Components, Contimsms fimctioe and
comected asta,

EEFERENRCEE :

(L T

T.M. Eoostol, Masthamatical Anslyeis, Marres Publishing House, New Delhi, 1985,

R.R. Goldberg, Real Pralysis, (bford & IHH publishing (b., New Delbi, 1970.

5. lang, Undermaduate Inalysis, Springer-Verlag, Mew Yoo, 1263,

[. Sommmmdsram and B, Chowdhary, A First (harse in Methemtical Analysi=, Narmsa

Duhlishing House, New Delhi, 1997,

LA

Shanti Rarayan, A Coanse of Mathamtical Ralyens, 5. Chand & Go. New Delhi.



& P.K. Jain ard E.K. Faushik, Pn irtroduction to Real Pralyeis, 5. Chard & Go., New Delhd,
2000.

7 R.v. Chorhill & J.W. Bosn, (hmplex Variahles and Applicstions, 54" Blition, Moraw-
Hill, Mewdcrk, 1990,

m

Merdd. Ablowitz & ALE.Foas, ‘omplex Variables : Inbroduction and Aoplicstions,

Captridoe Umversity Press, South Asian Edition, 1996,

FEBY®

THIT-IT

THIT-1TT

ONIT-V

Enanti Marsyan, Theory of Finctions of s Oomplex Varisble, 5. Chand & o, New Delhi.
E.t. Copam, Metric Spaces, Cambridge Tndversity Press, 1968.

P.E. Jain and K. Blwad, Metric Spacss, Naroea Publishing Hosse, Hew Delhi, 1966,
G.F. Simmore, Troductin bo Topology ard Modern Pnalyeie, MoGraw-Hill, 1963,

BET - II (Paper Code-0899)

ABEBTRACT ALGEBRA
Grop-Auntanorphisms, 1mmer sutomorphism. Automorpiiem groups and thelr oompu-
tatioe, Conugecy relation, Fommliser, Coriing principle s the class equation of
a Fimte gmop. Oafer for Bmp of prime-ader, Feliam=ing of a oo & its umverssl
perperty. Sylow's theorame, Sylow =ubmmop, Sorochore theorsm for findte Abelian
grorE.
Ring theory-Ring horomephiam. Tdsals and (Quotient Rings. Field of Quotierts of an
Integal Domain, Baclidean Rings, Polwomial Rings, Polynorisls over the Fatigal
fatorization domin. R umge fackoeisstion domedn implise a0 i B I, 22 ... ]
Modules, Submodules, Quotient modules, Homomorphism and Isomcrphism theorams.
subepares, Linear span. Linesr deperdence, independence and thedr besic properties.
the mmber of slemente of a basis set. Dimension. BExdstence of ooplamentary
sdbepace of a sibepace of a fimite ddmensionsl wechor spece. imansim of =ame of
gubepaces. (Quotient space and its dimension.
ad mahoal isonephiom. Afjoint of a linesr tbersfemstion. Eigemalues and
sigEmecoors of a linesr transfometion. Diagoalisation. Amihilster of & subepace.
Bilinesn, Quadratic ard Bermitian forme.
Imer Droduct Spaces-Counchy-Edmarz inequality. Crthogoel wectors. Orihogonsl
Complaments. (rthonone]l este and beses. Bessel's inequality for findte dimensional

REFERENCEE
2 N. Jacdhemn, Fasic Algebra, Vole. I & IT. W.H. Freamn, 1080 {also published by Hindustan
Dublishing Compary) .

[

Enantil Marayan, A Texdt Book of Modern BAbstract Algebea, 5.0hand & Co. New Delhi.

4  E.B. Datta, Mebrix and Linesy Rlgebss, Preice HalL of Indis Peb. Lid., New Oelkd, 2000,
5 DB Bwuttacherym, S.E. Jain and S.R Mageal, Basic dbetyact Alggiea (277 Ehtion)
Carbridoe Tioversity Dress, Imdian Bdition, 1997,



F K EFfeen ard B Bree, Tinear Algeiea, 2™ RBbon, Drentios B3l Boglauned CT4iFFR, Naw
Jersey, 1971.

1 £.K Jain, A. GQmewsrdera & P.B. Bhettacherya, Basic Linear Rlgebra with MRTIABR. Fey
College Publishing (Springer-Verlag) 2001.

B L. Bmeresan, lonear Foeies, A Geometric Approech, Premtice-Hall of Indha, 2000,

4  Viwek Sshal and Vikas Bist, Algebrs, Noroea Publishing Hoise, 10997,

10. I.5. Iither ard I.B.5.Pammi, Rlgehra, Vol. T-Gmpe, ol II-Fige. Nere Pubilisnng Hoose
Mol I-199G, Wol. TT-1999)

11. D.5. Malik, J.H. Mordeaon, snd MK, Ben, Fudamentals of Abetract Algebwa, MolGraw-

HIT-T

THIT-IT

BAPER - IIT - (OPTICMAL)

(I} PRINCIPLES OF COMPUTER SCIHENCE (Papar Code-0500)
Iata Bbwage - Storape of ts. Main Memory. Mass Etomge. Coding Imformebion of
Mroeage. The Hinery Systam. Shoeing intenets, Storing frscrions, OmImcstlo SOTEE.
Dets Mexipulation - The Cantrsl Processing Unit. The Stored-Program Oonoept.
Progranme Beoution, Other chitechoes. Arithretic/Togic Instructions. Tompuber-
Poripharzl Dommemacation.
Cparating Sywtam and Metworks - The Bolicionof Operating System. Opersting
Evatam Amhitechnme. Ooordinating the Machine's Actiwvibies. Handling Oompebition
Arong Process. Networks. Metworiks Protoool.
Eoftware Egireering - The Softwere Enginesring Discipline. The Software Life Gyole.
Modularity. Develmrent Tools and Technigues. Doomentation. Software Oenership
KMgocithow = The Oaergd ol o Algoriilor, Abporiilen Fepoesesdel icns. Plegow il
Misoosry. ITherative Sbuchres. Reoomive Strchoes. Bfficiency and Tooecimess.
(Blgrrithne to be Implamented in O )
Programming Ianquages - Historics]l Perspective. Taditioel Dropswonn Cooses,
Program Thdts. Leanquage Inplamertation. Parallel Computing. Declarstive Tompabing.
Flls Bnrture - S=eqerial Files. I=c Files, Ioewed Hiles. Hsshed Files! [he Hole
of The Cperating Syatam.
Ietalheee Sborhiwrs - Geeral Issues. The [ayersd Approsch to [Ietabass
Inplamartation. The Felatioal Model . Dbject Orianted Detshass . Meotsindng Databess
Inremity. E-R models.
Briifirn]l FoEllbigere - Some Philceqpidcal Issues. Imege BEnalysis. Fessoming,
Therry of Computation - Tiaming Machines. Computable fimctions. B Moo computable
Fmnction. Jompladny and its Messwes. Pooblem Classification.

REFERENCES 1
1 J. den Brogshesr, Copuater Science @ An Overview, Bddition -Weslay.
2  GCtarley B. Lippman, Joeee Lojoie, 7 Pomer (3md Biition), AddienWesley.



BREER - III - (DPFTIORAL)
(ITI} DISCRETE MATHEMATICS (Paper Cobde-0901)

HIT-I Setp and Popoeitione - Codirelity. Methemerics]l Infwtion, Pronciple of Tclusnm
ary esclusnon.

Computaba 12ty and Pormel Lengqusges - Codered Sete. Lenqueges . Porase Scrochirs
Crammars. Tvpes of Zrammars and _anquacges. Permmuibations. Combinations amd
Disoete Prcaki 110y,

HIT-IT Belstiow awl Foedbiome - Binsry Belabions, Eqowvalance Felations and Paotbitoons,
ad Ciroubs. Shortest Tebhe. Rilerian FBethe and Cirmmdis. Teellng Saleamsn
Problan. Flarmer SrEphs.

TREEC

INIT-IIT Finmte Sate Mdnnes - Bquivalent Machones. Findbte State Mechines as Languace
Fecogumers. falysis of Alomithme - Time Oopledty. Omplesdcoy of Foblams.
Cdecrete Nmeric Amccios 3wl Gensrsring Amcrions .

THTT-TV Renmranrs Belatima and Bearaee Klgeeithm - Tonear Bearenes Belatims with
Coetart Ceefficients. Hoogeeos Solubioms. Pearticula Schibion, Tot=l Schision
Eclution by tle Fethod of Cererating Arctios. Brief wview of Grogps ard Fngs.

THRIT-V Bodoem Apdecss — Loilics ol Algdeaic Slomtares, Dielily, Disleilas Sw il
Complement=d Iattices. Boolesn Iatbices and Boolean Blgelras. Boolesn Fmoctions
adl BEpressioe. Prepositiom]l Celodlus. Design and Implementation of Ddgital

EEFERENCEE .

C.L. Lou, Elamets of [Deoste Methamtics, (Seood Bdition), MoG=w HD,
Imtemetiona] Etion, Ooppubsr Sciemce Seriss, 1985,

BAPER - 111 - (DPTTONAL)
(III) APPLICATICN OF MATHEMATICS IN FINANCE AND INSURANCE
{faper Code-0902)
Aplistion of Metheostios ic Piosnos o
IHIT-I PFinancial Maegaent - 50 cveriew. Mabwrs and Soope of Financial Maregement.
Goals of Finencial Memagament and mein decisions of firencial menagenent.
Dhifferaye beteean rigk, spemilation and gErbling.
valuediscrete case az well as oorinous oompording case. Ammntiss ard its kdnds.
HIMTIT  Mesnirg of rebtom. Bebon as Inmbermal RBate of Febaom (FR) . Mirericl Methods liks
l=wton FapheonMethod to mlonlate IRE, Measyement of retoms whsr wmoertsinty
mitabion. Moomng of ook, Rffoone bowomn 2oe and snoertoanky. Trpoo of o,
Mesmmament of risc. Ciloulation of seooity =d Fortfiolio Fosk and Fetinm-Mardowits
Model. Sharpe 2 Single Index Bode]l Eyvetamatic Risk gl eystasetic Rigk.
LN Taylor ser-es and Bond Vahsruon, Caeloaistam of Irsation and Uomeeaty of bmos
Firemria] Teriwaties - Bi-rra el Suare amd Mpeices. £3717 & Ad (pbione 7517
ard Put Parity Themsam Pricirg of conbingent claime though 2ahitrage and Pridtyace
Theoremn.



MIT-IV

Insursnce Andamertals - Inenrance defined. Meanrng of loss. (hanoes of loes, peril,
hezand, and proornate cauwse In TerEncee. Coets and baefite of Insummee to the
socisty ad braches of inerance-life inew=nce and veariorE types of omeral
irananre. nershles loes apoereefestine of & loes that is ides] S ingnance. Lifs
Insurancs Mathams-ics - Donstruction of Moectal-by Tables. Competation of Pramuom
of Life Inao=anoe for a fwed dostion and for the wiole life,
Detemmonsiaon of cledime for Germom] Insosnos - Using Poisson Dhstmibabion snd
Hegative Finomal Distrihition-the Bolys Case.

Determination of the ammt of Claime in General Inmrance - Compond Aggregate
claim model and its pooperties, and claime of minmpence. Caloulation of a compound
claim density fimction. Freaosive and agooomete fomilas fo P

REFERENCEE :

1 BAswsth Demodaran, Oomporate Finance - Theory and Practice, Jolm Wilsy & Sons Inc.

2 Jdm C Hill, Optioe, Bioes, sd ther Derivatiws, Pretice-Hall of Indian Privete

i ESheldm M. Foss, B Inbroducton to Mathematical Fimence, Cambridos Uhiversity Press.

4  Mark E. Dorfwen, Inbroduction to Fisk Menagement and Insoance, Prentios Hell, Englwood

S C.D. Dedcin, T. Pentiksonen snd M. Pesonen, Dractical Risk Theoryfor Actusries, Chepmen
& Hell.

PBAPER - TOIT - (OPTIONRL)

Theory oomponant will heve mocdmen marcks 30.

(IV) PROGRAMMING IN C AND NUMERICAL ANALYSIE (Thary & Practicl)

[HIT-I

({Papar Coda-0003)
Programmer's model of a2 compuater. Algorithme. Flow Charrts. Deta Types. Aritimetic
fmettng.

[HIT-IT

Soiution of Eqstions : Bissctim, Secarr, Regula Falsi, Newton's Method, Roots of
Poiymamiala : Interpolatim @ Lagrange arnd Hermite Interpolstion, Divided Differmnoes
Differance Sohames, Inberpolation Famadlassing [Hiferanes,. Narerca] Differariation.
Mmerical Cuadrebme 0 Newoon-Octe's Formulas. Gauss (uadrators Formilas,
Chalnrehenr' s Formlao.

Linesr BEguations ; Direct Methods for Solving. Svstamg of Linesr Byuations (Gmss
Eliminarim, L0 Decomposition, Chelesloy Jeoompesition) , Therst:ve Methods (Jaohd,
Goamesedne]l, Felmation Methods) .

The Algetmaic Eigamalue problem @ Jaoohi 's Method, Givens' Method, Homsseholder's
Mechod, Power Method, (R Method, lanszos' Method.

Crdingry Offsrenrial Bpetions ; Bulsy Method, Single-gstep Methcds, Rnge-Fnta's
Mechod, Multi-step Methods, Milne-Simpeon Method, Methods Based o Mumericsl



Integracion, Methods Fased on Hamericsl Differentistion, Bomdsry Value Problams,
Eigammlne Problems.

Epopreomstion 0 Mffersnt Typee of PAppreometion, Least Squesre Bolynomal
Aprodiration, Polyromial Bpprosdmetion using Orthoomal Polynomials, Appreedmetion
with Trigomoaerric Rmctions, Bpoential Rmctions, Chefmcher Dolynomials,

Ude-¥ Moote Carlo Methods Random mmber generstion, ooopuentizl generators, scatistical

tests of pesudo-random mmbers.

Random +wariate generation, imeres tranform method, ocompogition method,
acceptancerejection method, gemeration of esponertial , normal variates, bomomial and
More Carlo imtegration, hit ar miss Modbe Carlo integpetion, Moote Carlo irdecpation

EEFERENCES

L
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pa
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L

By Mullishe Heobert T Cooper, Spdrit of O @ 3n Inbrodoctionto Modeam Programming,
Jaioo Publicghers, Bobay.

BE.W. Fermighan and D.M. Ritchis. The C Programming Langquege 27d Bdition, (AMSI
festhres] Pramtbioe Hell, 1089,

Peter A Dormel and Pulip E. Margelis, C @ A Softwere Engineering Bporoedh, Naoces
Publishing Houss, 1993,

Ecbert C. Hatehisonand Steven B. Just, Programmng using C Language, McoCraw Hill,
198H.

Les Hancook and Morris HEoeger, The C Primer, MoGrew Hill, 19808,

V. Rajaramn, Pogrammrg in O, Prentioe Hall of Imha, 1994,

Byron &. Gottiried, Theory and Problems of Programmmng wnth C, tata Mooaw-Hill
Dbl ighivg O, Led:, 1998,

[ Ty IS . T RF, TN PRV 3 R — WomAE . mT__W___ WD
C.E. I‘I.LI.!:I’.'Q Imbrodoction bo Beeriaal AEUVELE, (SSImL H.I.LI_I.I_I.J..I SALLLE - Ty, 1573,

James B. Scarborough, Mumerical Mathematical Pnasyeis, Onford and TEublishing Co.
Melvin J. Maron, Baerics] Aralyeis B Practice] PApproach, Maamillsn publishing b, , Imc.
Mew York, 1982.

M.E. Jain, 'S.R.E. lyenger, R.E. Jain, Mmerical Methods Problams and Sclhutions, HNew
Ao Imbemmcicoal (B Lbd., 1996,

M.E Jain, E.R.E Iyagar, R.E. Jain, Hmericae]l Methods for Sdetsafic and Enginesring
Jomaration, Mew BAge Intevwnational (B) Led., 1999,

E.Y. Rubistedn, Similatim amd the Mmbte Carlo Methode, Jobm Wiley, 1981,

D.J. Yakwite Computatione! Probability amd Simdlarion, A so-Wesley, 1977

PAPER — III - (OCTIONAL)
(IV) PRACTICAL
PROGRAMMING IN € AND HUMERICAL ANALYSIS

LIST OF PREACTTCAL TO BE OONDUCTED.. .

L
2

Write a program in C© to find ook the largest nober of tloee integer nobers.
Woite 2 poogram in C bo acospt momthly salsoy from the we=r, find and displsy income



Machly Salary Income Tax

000 or more 40% of monthly ealary
TRI0 or more 30% of monchly salary
T o less 208 of moothly salary

E Wiite 3 proman 10 C tet resds & year and determine whether 1- 18 38 lesp yesr o not.

¥Wite a progam in C to caladlate and ot the firgt noteme of fiboeom seclas 1sing Jooang

ctatoront.

Write a program in C thet reads in a mober and single digit. & detevmires whether the

fr= nnber ortairs the digit o oot

¥Write a progam in C to oopuetes the roots of 3 quadretic squetion using mee statament.

Write & program 1n U bo bind oub the iSmeet mmber of tor nmbers using hosction,

Weite a progpan 1 C &0 find the am of all the dagits of a given nunber waing reorsEion.

Wiite 3 popan 10 C oo @mloidate the feoioial of & given muber using EonEIo.

Wite a program in C to caloulste and print the mitiplication of given 2 matrices.

Write a progmEm in C to check thet whether gihven soring palindmme or ot

Wite a C fimtin seriesmm ) to @laid=e the am of s=ries

1:441/20 ¥341/031 Xi-.....s 1H X®

W-ta a propAm n U B0 Aatermine the qrade of 311 shdate n e olass isirg Bnvrhme

Were struchure having fol lowing merters - name, age, 1oll, = 1, =ubZ, =ubd, subd and

o=l

14, Write s progam in C o oopy ane string to snother using pointers.  (WEthost using standsed
lilweny Dapdivae).

15. Write a program in C to store the d=ma of fiwe sthudents permenarly in a data file wing
file heandlins.

s
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PAPER - II1 - (OPTTONAL)
(V) MATHEMATICAL MODELLING (Papar Oode-0904)

ET-I Sattingup firsr-oder differerial egations - QElitative aohitim setdtbing. Diffeare
ard i ffrretial aprtion grrwth mrksTa

HIT-IT CSinglespeciss population nodels. Popolstion growth-An age stuctore model. The
gread of Tedrolopos]l Imovation.

INT-IOD Higher-order linsr models- A model for the detection of disbebtes. Ombet modes.
TrolCiv malely - Car-GdTesiiey ool Bgeilite jvm cgess® olisd v iTad jsnes.

IHIT-I¥ Mmnlinear populabion qrowth models. Prey-Predatosr models. Epidamic growth modela.
Models from politica]l science - Proportiogna]l  ramesadstion-ogmilstive  wobing,

DHIT-V Aplicetions in Ecological and Boimomental subject amas- Thben waste waber
mansg=rent planring.

EEFERENCEE «

1 Differential egustion models, Eis. Martin Bram, C.5. Oolaman, DLA. Drew.

2 Folitical and Related Models, Steven. J. Bams, W.F. Iumms, PLD. Stafoic (BEds.)

i Disoete ard System models, W.F. Locas, FLE. Boberts, EM. Theall.

4 life Science Models, H.M. Roberts & M. Thompsaon.

Al “mivmes publiched ago modules in applied Mathamtico, Speinger-Vearlag, 1083,

5 Methamticsl Modsllimg by J.H. ¥apor, Hew Age Intemstional, New Delhd.




