
Structure of B.Sl:. Matheinatical Sciences

S xpape6 ofMathematics are compulsory on e jn each semester

Sx papers each from tlvo ol the followjng ihree disciplines: Siailsii6 Operational

Research, Computer Science

Two concurcnt paPersiomthe dEcjpline notchose' in (b)above

Four Credit couFes I lV as olfered in B Sc (H) l''4aihematLcs'

Sem€ster- |

3 ,

cs I, siats I,

gcEg€!eL!

I, cole.9l?qll

q

stats ll, oR]l, conc. CS-ll

Semester lll

oRlll, cs lll & clej!!:l

cs-Il, stats-lrr & credit-l

statslll, oR-lrl & cfedj!!



OR lV, Csrv & Credil !l

CS lV, stats-lv & Credit-ll

Slats lV, OR-IV A Cfeddll

Semester- V

oR - Operational Research

cS - Computerscience

stars - slatistics

Paper  -  18,  19,20 oR-V,cSVSCredi t - l l l

CS-V, Siaiev &CrediHll

stais V, oR-V &credir.lll

Papet - 22, 23,24 OR Vl, CS-VI& Crediflv

cs-vt, stars-vt & c€dit-lv

siats Vl, oR Vl&credit-Lv
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FOR THE
BASED SYLLABUS FOR PAPERS
COURSE "B.Sc. MATHEMATICALsctENcEs"

SEMESTDR I

PMCTICALI

SEMESTDRII:
PAFER STP.2O2:

FRACTICAL II

SDMESTERIII;
PAPER STP.3I)3:

SEMDSTTRIVi

PNACTICAL IV

SDMDSTOR V:
PAIER STP.5O5

PRACTICALV

SOMESTERVI:
PAPER STP 606:

PRACTICALVI

l 15

50

50

25

25

25

25

25

75

25

T\yo Papers ol Statistics (Concurront)
f0r ' th0sc $Iu } : r ! ! noi chosen Statistics rs pxrr oft'hc Fros! r;:l:ll!i

SamplcSurveys  and Dss isnof  J
Drpo.imenls 

4

375

375

450

I15

450

t15

450

SEMESTIIR III

PAPER STC.3OI

SEMIIS'TI'R IV-

ql

llasic SlatGtics xid ftobablLitY 75
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For each theort paper th€re shall be5l@tuEpoiiods inclldilsonc pe n, fo.sludcnl-
prcsenbtonvsroup interacr@ns. Besides, thele will bc rutoriat \r,' (N pe' lne
Universitt suidelines) relarins lo 6os tbcory paFes As are nor r,vfrd undei

Invi€wofthedepd and wide rmeing covemge of Ftsdi@h basedonr.. I'J.darr,irtr
desirel thaL I sinines of2 periods clch per wek be edf.rced forLabor:r..y \vork based
on PEoticals I,ll,II, N, V and VL

Therewill6eon€ batoh of l5 srudenE torpraorioat ctoss.

The co.duct sd daluanon in repecr ofthe Exominarion relatrnC L, rhd Ph.ricd
Paperc woold be 6 p€r the Ecneml Cuidelines hiddown by lne Univc6,L,

In Esprct of P.acLials I, U, ,IV,Vand Vt, q.ryins s0 marks
allocaled to rhe olas recoid and l0 meks to lb€ oEI rcsl.

The.t5% mar(slor Inrernol A$ssnenl wrll bedhk:buted intbe

(b)

(c)

Assignmenb (at lcast onc): l0%

classTests/PlojeclPisse.lationi 5%



)

SEMESTERT

l ' jAI'lER: STP-101

lDf 4I@cotrRs-nS!_IBEAp]ryS!

rnd by diasmms, ifequcncy dklribulions ao. djsqelo atul cotrdiuous dala, graphicatreprescilalion ofa

Lgram, pincipte of teast-squac aM fi(ins ofpolynoiniah and expo(enrial cuNes. corehli; and rcgre$ion: Ka p;a$on coerficircgre$ron: (a fearson coe|icrent ol
::Tl1ll:il,1."j of iesressr.n, spmhm s rhk correr,iion _"rn.i""r, .,rtipr" -a p",ri"i

DcscriDtitesbtkrics rnd lr0brLitiry

a'd inrnlc sp:.c evenr I sebm of evenlr, Definirion oi
and ax onanc appoechcs loprobabjtilyj merirs and denerih

corelrrions( for 3 veiales only)
Random exDcriment, srnrrte loinr

independcnt evenls. Day6 rheorenand ft

SUCGI'STtrD ROADINCS,

lrc given). Theordms on probabitiLy, co.dirionat Plobabiliry,

5 .

2.

3.

Pndicll i (usins Ms trxcet)j Rased on psper sTp,l0l

SI'MISTERII

Disc.elc irrd coolintrous mMotri vanabrca ,  pDr . l t ,  pd  a  .Dd c .d  a ,

iX"il* J;i"j;lll, 
Marhcmaricar sra,istics wirh Appriarions. 7Lh Edn. Gd rmpr6s,on),

illLurrrions olmndoD !r.iablcs hd
l\,lonerls and cutrn Lxnr\. Dr.rrr,,:

{s prcpe.trcs, c\pecLaLion otilndor. vrf0btc i rd ils p.opertrcs.

crrdzcref stic ltracrioD T.aDsio,mxrion

l '.
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dhkibutionsr marsinaland condilional dhtribu ons: independcroe ofvariacs (onlv g'

Point (or degenerare), Binomi3l, Poison, C@meL'rc' Neg^tive Binomial l '

No'msl I r.lom, t \potnr'ol, B-a ald Canra di.libu' on
Sd"nm'  r ;  app l rcdDn o  Chebv. \c \1  :F 'qua i rv  w l l \  "nd  

(L r

ft@rem( cLT) for i. i.d. i;iacs, and its applrcalions De Moile.e s Laplacc Theoem

SUGGESTED READTNGS;

I coon, A.M. Cupts,M K and Dassupb B. (2003): An outline o|sLdlistical'l '

Edn wond PEss, Kolkah
2. Cupta, S,C and Kapoor, vK (2007): Fundamentas of Marhcmntical sta!

lRcornr!), Sultan Chond and Sons
3. ioes, R v., CEig, AT andMckean,JW (2005)i Intdduction to Msthemal '

Edn., Pedson Educabon
4- Mood, A,M. GBybill, FA snd Bos, D C. (200?) lnkoduction to lLre TheoD

Edn, {Reprint). Tata Mccrs{ Hill Pub Co Lld

Sons

6. Ross, S. M (200?): lntroduc(ion to Probabilitv Modeh 9'" Edn lDdiM R(

Practicrl II: Dased o! paper STP_202.

SI'MESTER lrl

PA!En: STt-303

corsisrencv of data, condriLons ol onsistencr, irrdcpendence and

assooiation ofatLnbutes, metsu rc of associa tion an ngencv
, Definitions of i sample, parameter and sl'r{rc' somprns

0_
: Nulland tllc.nativs I

Ordcr stsrislics: Dishibtrrion ofrLhodefsulistic smtllcst and !argesr o'derrrx!sLcs

)
I



S JGGIiS'f ]ID RI]ADINGS'
,  . : - .  r \4 . . '  11( .  i rd  D6c0pL1,  B .  i i r l i r  r ! !OuL i ; ,Jo ls ta t  r r " l i  - . , i , - , "1  : i , j l

!!,,. ,,!.,! ircss, Kolkalt.

2. Guprr, s.c. and KxpooL, V.K. (2007): FuMarncnlals oa M,lhemarl..l Stalktics, LL Edr'
(Reprint), Sultan chand ond Sons.

L Hoge, Rv. and Tanis, EA. (1933)r Pobxbility !nd sLltklical inference,:1" Edn MacmiLl'n

SLftisli.s,2" EJi rool,s anil i.! (I'>) Lld

(2001) An lntroducrion lo Probability snd Satists.

Prlctical lU: Bascd oD PapcrSTl l0:1.

SEMESII'RIV

5.

Mukhofadhyay, P. (2000I Mrd,chdticrl

IAPER: STP-401

: Timc Sc.ics
illustrrions , additive and mulliplicrLive
nucturtions. lndcr nunben-cril&ii tor a
Construcridn of irdcx nunbeN ol D.ices
linitarions of index nunbe6

An.lysis @onomic timc scries, difierent componcnG,
modcls, dccrnrinilion of trcnd, analysis or scasomL
good itrdex number. Diflerenr ryPes of index runrbc6.

and qurnrihcs Cost .f livine index number. Ures and

Starhrical OuaLil! coplrcl lmporronoe oi natisticrl melhads in indu$ri3l resedch and
pncticc, determination of LoLcmnm lirniL\ seneml rheory of conml chans, pfocc$ lnd frodrct
conrfol, cxuscs ofvariation in qurLi(y, contol limirs, nDDriry dl out ofcodtroL criteria, dha'ls ln.

a t t r ib !Gsp-ch !d ,nDchar l ,cchdnrch . . l s lo rv t iab lcs , { ,Rx t rds_cher ts ,D l inc iD lesa f rccepLat rce
sxmpling,Foblcm oalotacccplxncc, Drcduccfs srrd con5umer's rhkr, singlesrmPLing irNpcclion nLrn
ard its Oc and ASN tunctions, concepls ofAQl,,IJPD, AOQI-, ATI tutrcliotrsiDodse dnd Rotrrie

: Sourccr dl defrognphrc ddtd-ccnsus, rcgislcr, ad roc lrvevs, hospiLaL
.ccords, dcmoeFphic prcnLes of I'rdixn Cen.uq qucslionni;s, cro6 in dEse dala ard (Lreir

adjustmc.t. M@suEment otModxl'ty - cDR, sDR (w r.t. ass xnd scx), IMR, sLindrdizcd {:d ' rrlc,
complerc litc table, i{s mair teMLtu. xtrd uscs. Mcmfrcnrent of tc.liLity and ieProducli.r CBR,
Ceoe.xL,  ge{pe.ifi c and dtl fs{ility rxtcs, Cltlt, NRt(

SI]GCBST!D RDAD'NCS:

Crdr ron  l :L .  nnd Co\den D l  (19691 i l . ,  : .1 ( i . : r  i  s r i sL ic r , i ' r . ) r . : l i - l  n l l
Codn A N4.. CfpG lq K, Dxs!trpr R (20051: li! idrn rrr ol Sti stils, vol

Cdptq  S .C  and  ( rpoo r ,  \ ' . k .  (200S) :  I L , r . L r . . i L r  i  o l r \ a f  i . l  SL l i ! i * . ' 1  L ,  i ' .

KendxL l ,  M .G.  r f d  sL rmn ,  r \  (  1 )77 )  Lhe  Advx i ccd  l heoL)  i n  S (a t i i . s ,  vo .  ! l l ,
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6.

MonLgomery, D C. (1996): lnhlduction Lo Sralistioal Qdalitv Contol, I L ,,r] L'' lrnsi
Ne{ York.
Mukhopadhyay, P. (1999):Applied Sktslics. Booksand Allied (P) Lrd l

Prccticnl lV (using StalisticaLSoftwa.e Packas6): Bsed on PaperSTl"i04

SEMESTER V

PAPER: STr-505

conskLencv, unbissedness, efficRncy, sdr.ienty
Roo ineq;a l : l  ($dcmed onb)  Mehoo\  o l  e . :Tdon mar imrmr iudr l 'oo  i  q ' rP '  I

mininu; ar;nc. trdemnt oi Rao-Bhok{ell thcorem and Lehmain_Sohelfe rb! :r lr'itriic' f

maxinun likelihood eslimatoN (illu$dlion) lntcBal esnmation: conndcn( lrr.:lxls lor j

psEmele6 of nomal distribution, confidcnce inredaLs lor differen.c of me( r'i lof rrlio 't

sisnificance dd power ol a test MP tesl dnd @sion N€vnan-Peason lemi r'li r)$t oni;,

ondomncs, Median t6t and Wilsxon Mann- Whitney rcsL( defivarion noLreqltrd ' sive strcs u

SUCCESTDD RtrADINCS:

Cdelli,C. and Berger,R.L. (2002) SraListicaL lnfcrence, secotrd Eln ThonLson Duxburv
Dudeqicz, E.J.,and Mhha, sN. (1988)i Modcd Mothcm icalSlatistios,Jolln\tilev&sors

Cibbons, r- D rnd chakahorry, S, (2003): Non paomeftic StolisliMl lnfuLenoe '1Li Edilior,

C""",,^.,U C,ip", U.r. -O O"sgupta, B (2005):AnOu(lineofsralislislTLrcorv Vol ll'l'i

Edn Warld Press, Kolkata
6ipt", i.E.-"'a ?lp""i, v.r. @oo7), Fundamentals or MaLlrenaric'l strristics' I I h Edr'
aReorino, Sultan chmd and Sons
iois, iv and Tanis, EA. (l9ss): Problbiliry tnd statistical rnacrence l" Edn lMxcmilhtr

3.

5 .

7. Kendall,M.G and Stua.l,A.( .o - ! :  Ihc  cd . r reJ  l \ cor )  o lSur { r ' c { ,vo  l l  Ma r  t r

(2009): An lntroduction lo lobalilitv and slaListics'

il
I

Prscr ic i l v .  Based.o  PAper  STPr05.



. " - - , "  e .n  ! ts  and Des icn  o lDxPe. i r ! - : : '

'id SRSWOR cstmatof

rlonant Publiatioos'

Arx l \ '  .  o r  va i ia r '  dd  'o \m ' t r c :  Aoahs i .  ' r

-oNor'tun. vr' docJ i' o.e urv an'l No_tJJ .lsnl 'd dtr
ladrnce and dovarianco (vilh onc

{rlh equ.l runrber ofobscdst otrs p3r

Dcsier of DxperinenL.r PrinciPlq ol

randomized, Randomized block and Lrnn squme

:ar dodel - cslimation tesling and poblcrns of

prediclior. PLccision ofr :lnation' intednl esLimation lariancc csrnaion

SUGCESTED READINGS:

,. *TI I'.ff:5:I:'i;.-., 
"dgupta 

B (2005), An outrine of shLkiicar rrreorv voL rr' I'd

Edn. worLd Press, Kolkah.
.l 6"olt, i.l. ""Jr"o.*, 

v K (2oo8)iFundancntah oiApPli€d srathris 4r'rdn'' (RepilnL)'

S!ltanChand and sons

York 
ig c c (2006): Iorroduotnrn Io l'incol RegFsron

h ' !1 " ' lL f r  s r  f f l i i "  l1 ' r i r l l r ' I  L ! ' '

roLY r r ' ' '  r \ i  r l )  r ' r : r r  
" r - r :  

r r "_

StrNcys\virh ApplidarioN lowa ShLc lJnlve'sitv Prcs5 loNx' LISA

Pr !d i .xM h  s l l !  C  lN$ r !c  ̂ nd  Sr rLkL l r '  S ' l l r "x r '  Packxges) :  bdscd on  PapetS lP 606 '



not closer Sratistics as

Bssic Slrt'di6.nd Probabitiry

of Stat is| , ,  i  (Concuncri t )
(for those who havc

SEMESTER TII

PAPERT STC-l0L

art of thc

,  
Cd . rds  o  r  

"b r i . ' . , l  op l l a ,  on  a ld  s ,  ro .<  t ro .  a  fop l t , , , o  q rp , . . ,
d4 " .  r . oT ind .  o r t l i na ,nd  r i n !  e r i 6  dd  a ,  d . . re rc  and  ro rnuous  ddx  f  r , q  r r !

^  
Veacu is  o ' l oGr ion  a rd  c i \ pe .  , o , ,  To r !  - ,  nea .dF .

0nd  raconar  momcn ls ,5heppard  s .o i i ec r i nn ,cumut6nLs .

lfandom variablesr Discrere
expechtion of randon variable and

SUGGESTDD READINGS:

l

5 .

L Freund.J E (2009)i MarhemricatSradsticswithAppticanons,T,h Edn. (:ti hnprosion), feaLson
Educalion

C-upla, S.c znd K4oor, V.K (2007): Fundanrenlals of Msthemrlicat Srarisrics, L, Edn.
(RepriDt), sultsn Chand !Dd Sons.
Ho"s^R. ! . .  CT is ,  ̂  d .d  v  e  1  J .w . ' .005 , :  t |  roo  h  io r .oM. . temdr . . , . . , i , . , c ,  u ' .

Roh.tgi, V. K.and Salch, A K. Md. E (2OOr): An lnkoduclion ro rirobdbitityaDd Srati$ics,
2"d Edn. (Reprinr).John wiloy and Sons.
Por ,sV  r200 / .  ruooL .  o i .  ro  p -ooa  r , i r J  Moae ) ,  a  t .o1 ,hor ,Rpn- i ; r .  \ . .d r  , t , .

j,

and mdinuous rundom variaLrtes, p.nf, r.d.t rnd cd.L:,
trs popenLes. momenr senerarins funcrion I rd characrerisril



,/

BLvariato DaLd Scatrer dia8ram, P. nciple of least squarcs ond frnine ol polvnomial ,nd
erponential cu esi Conelation and regre$ion: Kfll PeaEotr coeft.ient of conelarion, liDes of
regresr.ni Stcrm.nis runk coEelalion coelficient, mulripLc aid prnial conelatioA (lor I va.iaLes

'JorlltrsToR rv

dJ p,rpen, srcto:

L f'Eund J.D (2009): Mathehaticrl Sratisrics wiLh Applications, 7"' Edn {3'" lhprcsion),

Coon A.M.,CuptaM.K. andDACdrra, B. (2oos): hndamcnL. s.fskrisrics, vot.I,3riEdtr

coodA.M. ,Gur ra ,MK. ln t jDsBupta ,B. (2005) iFundamcnraLsofs to rhr ics ,v ! l . I l ,3 ! '
lidr. Wo d Pres. Kolk d.
GupE, s C. rnd K,poor, V.K. (2007)r Frndamenrdls.l Nrdlu rical Staristics, I l'" Edn.,
(l{ep.int, Strlran Chand md Sons
Hoss, R.V., Craig, A.T. and Mckcm, J W. (2001 Introdfclion to Mxthcmatjcal Stat stics, 6'"
Edn , Pesrson Educarion.
Mood, A.N,l. Cnhill, F.A and Boes, D.C. (2007): hlroducLion lo lLrc th6ry ofSLarhtics,3'
[dn. (Rcprirt), Tdrd Mocraw HillPub. Co. Lld.
I{o$, S.M. (200?)i lntroduction 1o lllobabiliry Modok,9Lr Edr., lndiai Re!.irt, AcrdcLnic

Lirnir rheoEms: Ma.kov s inequalily, chebysfu!\ inequliry, lvcak and n.onE laws of krsc
.umbers, cdntral limir theorcnr (Lindebcrs-Lc!y).

OrdeLSraListicsr Dhtibution ofr lh o erstsLktlc,sn.Llest00dlargosrordersL0riiics.

Sxmpling Dnribution: concept ol nndom srmpLe, pdmnreter and sLatis(ic, snmpliLrg
distribulion ofa st.rislic, srandard cfllE ofsamplc mean and srnfh proporrion, sadpline distfibulion
o_s"n .n lc  n  m '  :nd ,arp  c  var ia rce  lo ra  bd  r l  nuru  J . ,  n .

lllpoth6Ls Tcsing: Simrle, composite, nullatrd altemalirc hypoLheses,level ofsisnific,nce,
rwo typcs ofcru6. CriLicrlregion and porver of tesr, large samplc Lcn. Tesls ofsignificance bared on
chi-squaE, rend Ir slatislics.

SUCCESTBD READTNGS:

?.

5 .

6 .



Course Siructure For O[eration!t Resesrch

D.or. rrvra rnemaricat Scieoce,

t.

3.

5,

6.

Line! r ProgramDing

trvdrorr and M,.kcring MannsehcDr

M.th€hnric.t lng.!DEiag

Qucu€itrg lDd R€tiabil y Ttcory

Ncrwork Araty,is atrd Thorr of Sequencjrg

3

3

3

3

3

3

100

r00

100

100

r00

50

Nole : lsh paler wilt havc fou lecrure Fdiods,

P---.. 1



Litrc,r Programmitrs

Sugg6redRerditrgs:

2. Inventory Sysrens and Ma rkering Ma Drsemcnr

Marketing Management:

2. Zipkinr FoMd,lionsof tnvenroryMxragc,rcnr, tvk CrxwHrll Inc.tl]ol)

\P-*----J



rdhft Moo.lhy: Makcine Modets, l,,rnri.e

rcl-An t!k.ducrion, p,cnlice 
ltaJt, slh

'l' Ali-r oerr''""' '"r'

Quctren's Tncory:

I



f

r.r.i1i, s nllilLe@cq @rective odintenece dd age

L . Coopq: Inhoducrion lo Q@ueing Theory, 2nd Edn,o[ North Ho0bd,

Probabilily in Sysiems Eneineering ! N.

6

N€hvork Aratysh rnd Theory ofS€quercing

2.

L
.: rwoik Flow-TlEory, AlsorirhD
t9
I CL,!r i. t.;.,ai.r r ;i,:ud

t*-- -",-!J



(1,)

Busn6s |}orc.iring Ly/ Forms, sixlr

rundamenlals 
of Apptied Shlistics,

f ...---"---J



I

l. Opehtiord Relqrc! _ I

2. operariolar Rsqrc; -[

Nore : E&h psper wil lllv€ fou leoluE pertods

For Ope.atiorat Rese{rch

.',"," ".: ff ;S:::"J#8J j:Hff1*"""."",,,

3

3

t00

100

\j?,^--^----^_-_r



Operat'ronll Rescorcl - I

and Exrr€mo pointj.tn&duclion

5 Zipkin: louDdarionsof tnvertdq, Managenenr, Mc Grawllilt [L,2000
6. Domld Watesr Invenrory Cohhol,Iohn Wiley,200:r

\).^*.-',*!



upsraliout R6.fich - II

trsn8 puE &d mixod
eger  p ,og ,an . r  :n !  iu ,Jp
rc '  I  re t le \o . l ,a ,

Sngg.srod Re.dn,g.:

.A. I.roduction. lrenricc rjal, Brh EdiLion,

,i e0etrcine Theory, lrd Edilion, Joth

08.

(h,id! ro t,EtT/CpM,2rd Ed,rio,r, ptx.

\p_---_.-_^J



ComputerScience Papers for

APPLICATION COTIRSE
PROGRAM COURSES and
cqtuRRENT COURSES

DEIARTMENT OF CQMJ{ rIIN \^!r
r iac I lLTV OF t \ ta l1 l t  l r i .1 rL  1 , , ,

UNI!'ERSITY OF DJiI,F]I
DELTII - IIi)DOT

20r0



Sl.ucture

I
100

Apptrcalio0Pop..

CSAT IOI
CSALJOI I

4+l

- ronputcr Apphcnions l_ab

e^ for Copcur€nl

l:I!!!.or ?a cri for Concu.i.nr

S:$;Sj istcmAdministat ion



I i r ra (nkr r r r  Rccomnt rnr tc , i

. , , . ,  - ,  ,  " "6  ru  r roFqon  \ y je rn3  s t rou ld

Sorhvtr.c. Open Sourcc sohwarcs

rivc ab se$ior shotrtd hr
for a grouP of(ore rhan 20

ShIr Rcqui.cmcit ror c!ch

Ladtmta4 a erdnzt o|a.
{ii
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