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INSJ'RUCTIONS

I. First flu. pap'" I to IV are """'PIliSO!)',paper V and VI are oplicnal papcn. For
piper> V and VI >t\lmls mlY "'"',,,e either V(Al ~r V(B) and VI{A) or VI(B)
respectively.

2, Students mllCl """'plelo III die pnClical, in each of the SIlisftClion ef thlu,"oh," «JlIcemed,

3, Stud,rn; mllS! prodw:e at the limo of the pr-.ti •••!"""",inOli"" tho laborara'y
j"",",,11110lli wilh """'pl ••i"" eet\ilicaa ~ by the heed or[he Department.-( Total dlUlli"" of prl<:lical ••••••.••• """11be of S hours mr each practical
paper, Thero <ball be !WI>Sedl'OlIIIn the practical e>.amllllli<ln.DLIII.!i"-let ""ell
!IOCI'im""an be of 2 h""", and 30 minutes with tho &II>of me hour lIelWMlr.m
seeri"",.

5. For theory papen' _hultion use ef noo-l"'OIl"ammabie electronic poclet
""lcullllOCi, oJlowed.

6. For n:JUl•• ~l ..,..jon, and pradiaol examination, uae or priVlll! calculator
i, nal ~, For regular jnCliaol "",ion, and practiaol ""aminalim, ooIlese
will prnvide model 12-diSit Dm_ programmable calculalars hlvins II rho moo
lWOmemOl1<S.

"';7.' Paper VI..,d practical Paper m arO tIesed on compuler•. Th..,.efure tho con.
must hRve",,11"'lII1pped"""'pul« Laboratory,

8, "III praetlaol Paper 1ll oeparlle Projeet may be ••• ill"ed Ie IndlYldual0lUdtn1or I
greup of studenla I600P ef 01mllS! /i~ itudeDls). Each <lUdelltor a &fCIUPof
students llIould write the ProjeCIrepert 011pr~ wmk and ""bini! I ClIpyef
Project repert II!the Department beI'orethe practietl examinfrtion.

( III order to acquaintlho iIlUdmtswilli application. statililiea! lIICIIhodi!:I .anouo
fiold>JUdlu induotrl•• , agrl<:ulnnl _or, Govemmllltlrlslltut •• ew. I!udy tonr
f<r T.Y.B.se (StatisriCli)mlY be IUT8IIlIed.

10. For each the<lr)'paper oonDtm leild>•• ""ould iIlTilllseand """duct lWt>tutodal,
•• d!W<l..minor periods.

,
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PAPER.' •PROBABILIIT THEORY AND PROBABILITY DlSI'RIBlYTIONS

I. PROBABILITY SPACE (I0L. 10M)

1.1 Rovisioo of"", .Igebr&, Finite •••i••••. Finite in!••._lon •• Coonlable ..,IOIU.
C<NJl18bJeint......,.;"", CompicmOllISUld lhelr Inlerffimlon, (st.temmu
only). Power Kl.

1.2 Defu\I,l••• of the "./illld A of •• bset of O. simple ilt\JllJ'llliveexempl•••
Propmi •• oflhe a-field,
(1)'h"d 0 •A .')
(il)CI"""", llIl<h fulit<oin_ioni,

1.3 Definlticm "r meaanblcl opce, Dcfln~I<IIlof p..abilily m~ simple
ill_I", c:xampleoof probobilily m•••••.• buecI on finite '1*". Definition
of prol>abilll)'.p'",e. Definition "r Ul ••••••1. probobility of ••• e\lCfl~simple
ilIustrati•• exMTIpleoon p«isbilily opaoe, Cor>5lnICl;mof probebili'y ~
for iimple llat1.otiCiIexporitll"'~ Defuliti"" of """'"""'" of on ••••• 1.
Properti•• of the pr<>bebililym•••••. e, p(.) :_
(i) P (<!>)-(J ~ilFinile oddilivily
(Iii) 1/ Ac:B~P(A):<;P(8) (M 0:<;P(A}:<; I

(v) P(A') ~ 1- P(A) ("i) PtA u B) _ P(A}+ P(8)- P(A"'" BJ

(vii) P(UA,) :<; Ep(A,),.' ,.,
J ,4 Examples ond Problem•.

%. RANDOM VARlABLE (JOL,IOM)

2.1 Definiti••• of Bcnl field (11)•• tile SIllIUoR•••ficld comaininJ lbe clllOllof
011imotvlIb orllle ,•• II •••• Definition of the Il<n:I >eI.Exmnpleo of Borel
<do. Defin.iliOll"clbe KIVU" im.., X-' (S) of I <uboetS of lbe ra.ll~" )
tlIICb funcliorlX from Col10R ."d ib properties.

(i) X~(US,I.UX~(S,).wh••.•S, ••eouhoetofR
\.,., I ...,

(II) If S, arld S, •• di.joint lb", X-'(S,) arldX-'(S,)'" dl'l'"'U.
Definition of I'Indom van.ble (' .•. ) in t«m, of lbe in•••.•• imq< of
~I te(. lUoolmI", c:xampl••.

•



:P Deftnili", of PJ'obolrilitydiSlribuli"" Pz (x) of a "",dam variable. Simpl.
OXImplos.Proof ofth. foalb.l P, (x) l$ • probolri!itym•••••.• on (R, ll).

2.3 Definili<n oflb. diltl'ibuti"., fun<ti"., (H,) F(.) of a r.V. ODdOlIteml!lllof
1j il. properties. SWem"'l of lb. theorem "F<I"e""')' flrnaion F <1"110(0,1)

•••tid}1ng the prop<rties ofth. d,f. th••.• exist. r.V. with lhe gi'''' F on ill
d.f.", Problem. in,01'.0''8 lb. vorificelion of Th. rroperti •• of a d,f.,
definition of point of di'al'llinllity, proof of the lheorem "The set of poinT
of discmlinuiti •• of a D.F, i, at most COW!lIlbI.".DefioiTi"" of. di"""e
..,d CQlIlinuouotwe r,v,, in I••.•••Suf d.f.

2.4 Deflnillm of. r,v. wilh • diotributiOll'j'IlImetrio .bwt zero ..,d its simp!.
PJ'<JlIOI'l ieo,

2,5 Ex,,",pleo and rrabl •••••.

CHEBYCHEV'S INEQUALIlY AND WJ.AK LAW OJ' LARGE
NUMBERS _. (4L.4M)

(4L,4M)

(IOL,8M)

3.1.lllebyotu,v'. lhCOftltl:If g(X) ioa nm- negali"" funaion of a r.V.X and if
£(g(X}j <: '" and ifk~O lhen

P{g(X);ak)':; E~;X)}

3,2 Chebyohev', inequality for dioo:ete It oontinuouodis1ribution in the filrm" _

PIIX-~I~k"')':;kl, and,
PII X - ~I<: k",) ~ I -::I" wh••.• ~ ~ E(X) <mdq' ~Y(X) ,

: 3.3 Concept of OOIl\lOl'&"""in probability,
J.4 Stat•••••••1and prnnf ofWLLN baoed 011Chebycllev'. thO<l"tltI
3.5 E"""'pl •• ond problem,.

4. CENTRAL LIMIT THEOREM

4.! SlIlomenTand proof ofth. call11l!limiTth•••.••••fur i.i.d r.V." b!wl on mg{
4,2 EumpJ."ndrrablems.

\) Nr.GA TIVE BINOMIAL DlSTlUBunON (NBD)

S.l P,m.f:

P(x,.X)~[X+:-I}'q' x~O,l,t .....• O<:p<:l,q-J_p.

Notati<lllX - N.9II;p), nl. ,



(&L, 8M)

S,2 Probobilily Omeraling fuoClioll (PGF). MGr. CGF. FMGr. fll'Sl fu'"
ma:nonl$ and cumuJanu, factorial matlonlS, n:<:UITon.. relation fur I
probobiliti •••

~.JAdditivopropoll'ly.
SA ND di9tl"buli~ ••• waitin! lime dimibl,rdoo.
S.~NB(k, p) •• the distribution 0( sum of k jj,d Geommic r.V.L wilh COIIIIIIOll-,.
~.6 NBdislributim obIalocd &om Poissoo distribution with pmma diSlribulcd....-
S.7 PoiDon oppr""imotiOllIONB distribution.
S.! E""",ples and p'obkIn •.

6. MUL TINOMJAL DISIlUIIUTION

6.1 Jomt p.m.f
~p~p,"'''p;oP(X, •.••• X, _ x, •.."X, .",J ,-.~~~_~_
x,lx,I ... x,1

)(12L. 10M)

1.I.l,,, ..k.
x,+x,+ +.•••••••
p,+p,+ +p,~1
!J<p,"1.I-l.1, ...•

o otbcn'i""
Notatim (%',X",,,)(,1' -MJ)(n .P,.P ~ ... p';

1f,1 JolmMgt' o(X,X".,,)(, •
6.~ u.. of 6.2 10 obtain m..".. vorimoeo, cO\'lrioncts. tnt&I """,eloTion

cocfficlenlo. mulliple and portill ~l&li"" lXIeffiol""lJ fur kmJ, uniVBriale
marginol disttlbu!lom,

6.4 Variane» COVII'Iu", mo1rix,Rank of VoriIn", -C0>'Irimc:e matrix ""d iii
lnlerp"ctltim,

6,S RarJ life .;1ua1i«T •.
6.6 Examplco ""d p'obIem•.

7. ORDER STATISTICS

7.1 Order _iOll"" for • rl!ldom 'ompleJhxn • """tin"""" di..,.;butiOll.4efutilion.
Illd dililrlbutiOll 0( the i'" ordo: lUIioti", X",(dislribu!lon funOllon •• d
ptobobi~ly dcruiTy1iln00ioo),Jolnt dilllributiOll0( (X,.,. X",) .

7.2 Dlllribution of the Il1IIIIoot••••• ilIliitios X"I' dillrlbulion of l.&rp" mIer
slIli"i"" X,.). dililribu!lnn0( the IImple m<diotl, diolribuliOll0( the .mpl.
ronlle X,., - X"' di"",'bu!ion of X",ond X,., for ,.,ifbrm IlI(\ exponenl:ill
dlwIbution •. •



7,3 ,Exarnpl.,,"d probl<IIIs,

II. LOG-NORMAL DISTRIBUTION (~L,~M)

j(x) =

Notltion: X - UI (a, 1', II)
1.2 NallR of Ill. probability curve.
1.3 MMlmu (r.1lI mMl"'~ about x_a). first foor mMlmu, II. and r,

coefficienu, quartil ••.
8.4 Rolalion with N(p., II) distribution.
8.S Examplos ""d pr<>bl"",••

9. WEIBtlLL DISTRIBUTION (41., 4M)

"

9.1 p.d,f,

It(QJ''-1 ""P 1-«- ')') :y'; x """, -"" " r " "".a,p > 0[(xl_au a

o "tho •.••••••,
: NbtatiOll :X - W(r ,a,P;

9.1 Distribution func:tillll, quartilca,
9.2 r'"MMlentaOOutx~ r ,m_ 4l'ld".,;ance.
9.3 Relation with e:<p<JIlcntialdiSlribuliM.
9.4 El<lImpl•• ond probh,m,.

10. CAUCHYDlSTRIIIUTION (IL,8M)

Notali •••: X ~ 0::", ~) ,



10.2NOlUrOof plOOsbility<Ilt\ .•,
10.3Distribution fwldion. quanHe., non••• i.tdlce of moment.,
lOAAdditi••• propony for two indopondonlCaud'ly ••••.ialel (Slalomont mly),

Statement of diJlrlbulion of the SIIIIplemllltl. I'
W.SRclAlionsllipwith uniform and Studd!t, 'I' diJlrlbution.
10.6 E""",pl ••••• d ,.-oblOlll!.

II.LAPLACE DISIlUBUI'ION (DOUBLE EXPONEI'oTIAL DISTRIBUI'ION)
(6L,6M)

H.I P.d.f

f(~) ~(4""1'[- "Ix- ,,1];_00 <x< 00,_00 <iJ < "',1>0
o ",;".-..u.

NolB.um:X _ L(p, A)
11,2NalIlre ofJltobablHlJI0lII'W.
II.J Distribution fundion, quanlles,
11.4MGF. COt". moment and cumulanu, JIb JI. ,. ,.
Il.S l.ap1a<o dlstribulim •• the distribution of tho dilJeral"" of two

oxponential vorialoawith moan e.
11,0 E•••• pl•• and problems.

i,i,d

11. "tRUNCATED DlSTRIBUI'IONS (10L. 10M)

12.1Tnrno:ateddi>lrlbulion •• CCII'IdiliOl\&Idistribution, truneationlO the right,
lcflllld aI boIh !ideo.

12.2 Binomial distt!buliOllBrn. p) loft trunCilcd IIXmO
(val•• """ nol ob>cmIble), iii p.m,/; mClIl, _ion"",

12.3 Poi...,. di•••.ibution P(A,J, loll 1nJI>eatod at X~O (valuo =0 not
oboervoble), its p.m.~ Ill"', .orlan"".

12.4NcnnaI dislribution.N(p, II) trunaled
(iJ to tho loft of X."
(ii) tolberiQhtofX-b
(iii) to lhe lcfl of X - <lond to the riiht ofX-b. itop,d.f and m..... )

12.SEumpl •• and problem •.

13. BIVAJUATE NORMAL D1STRIBU110N (BVN)

13.1 P.d.fofBVN Dimibwion

•

(12L, 12M)
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-"'< '.y<"'.-'" <P •.P, <<<'''','', ~o.-1< p<1

o ",h<rwl••

NOWIOll: IXl? - BN(p"JJ,,<t,' ,<ti ,p)
Margln.1 ""d condirional diilrilMim" idmrifieatiOll of paramckn,
._iOll ot'y on Xand X OIlY, independmoollIIli~1Si, MOF
and moments

13.2 eaud1y distribution•• llIedhtriblllion(TfZ-XIVwho«
(x'l? - BN(O,o,<T,',<T: ,p)

13.3 Examples and prnbJenn.

IlookJ RoeomlllOlldecl

ahal S, R: Modem Probabilill' Th.o,yO" Ed,). 1999.
Mood A.M. Grl)l>ilI F, a.... D,C.: lnlroduetiOll to theory ofSuti'ilitl (III Edn.)
Me; - Grow Hill Seri •• , 1974.
HOWl R. V, •••d ORi8 A.T.: lnrrooucti<m to Mllhanalical Statistic< (5. Edn.)
Low price 0<1.,"-",,, Educatioo Asia.,2002,
S.C, GupI&ilIldY.K. Kapoor: FIlMallurUals ofM8Ihomatica1 StatiSli•• Sultan
ChondODd Sons,SI Doryapnj NewDelhi 2
V.K. Rchotagi: An InlrodUCl;M to Probobility Thoory Olld M8Ih..".tlcal
Stali"'i"" Wiley Ea"cm Ud, N_ Delhi. 2000,

PAPER II

STATISTICAL INFERENCE

I. POINTESTIMATlON (20L, 20M)

1.1 em""", of randool sampre from • distribution. NotiOll of. Plnmeter.
!'lrornetef. I'vamcra- opate, gcncroJ probl"", of l"'IimaliOll,
T)peS of ..rimalion: Point estimalim and inlfmlJ ",,!motion,
Poinl estimlllilln, • Delin~i<:!l of .mmotor, diotineti<lllbetw«n t5tim.alor and
ostimllle, iI1ustl'llliv~uampln,
DeflnltiOfl er Unblued ~im.t.".. bilMd estirnal"", posidve and nogJlirt
biases. JlIl111l'1tiy~•• ampl•• (Th ••• """"Id include unbWed and blued
eMim41e••• flJr the SIIlIe por!lIIlefCn)

•



Proof>of tho rcsLl1tliI'fIlllI"<lina""bil>eol OSIim1l«:
(a) Two diolinOlwbiued •••im•••••• 1I:6) lIiv•• i", 10inlinilOlymOllY

Unbiased eotJmal••.• off(8),
(b) 1fT is "" •••biased estimator ofll. tha1 f[D i••" •••biooed OIlimoJ.. of
(0) ptovidod 1(.) Ii lIn_ fill,,:tionofT.

Di!ll:UOOi""of tho followinll ,aults:.
(0) If T i. lin •••biased •••.imlllOrof O. 111••• I(T) need nOl bo on unblaoed

mimlllOr of I(ll) ilIllSlflli •••aamploo.
(b) SImple otIndlrd deviltim il a biaIed eelimllllr of popIllatim SIlIIIdatd

<levi.tlm

•

l.Z E.ampl"ulld Problalli.
1.3 Relative EfficiOll.Y: .,

Relativ•• ffici"'CY of unbiued edim"or 1; with respect to n<Kb••
unbiased "limo'''' T" •••• of IIlOIlIsquaJ1'""or to detin. ,oJ"i •• eflicioncy
.fbiued ..mmll<n,
Noli"" of Wlif"""ly minim"", vviImc>o ..,bined ed!mot<r (tJMVUF.),
uniqurn_ ofUMVUE wb•••~ ~ ""iltS, E.amplcs •••d probIoms,

1.4ClXl<lC9land definiti"" ofRlflkl •••cy, omeme:Il ofNcynl""" fi.clrrizIti<m
th_ (prooffor m-OPC ""ly),

Proof>oflh. followina pr<¥rtiOll of tufficiallllltW:l",:
L If 1is suJlioierrt for (um is also .u!ioient for/($ provided flo "".
to OIl' IDdmto funolim .

ii If lis 5Ufftcientfor 8lhoo Taloo tuffi.il!l'Jl far/($
EJwlIpks ""d p:obI•••••.

•

(8l.-,8M) )

l.~. De6nitim of lil<l!lihood••• fundi"" ofme ponlIII_ for • rondom samJlle'
ft<m (i) <li=ete, Iii) """tinuoos diRrilutim, Dotinitim fi •••••.'. infornlatim
function, AmOUlXof intbnnorim fCIll1IdinllponlIIIeIel'"""lIinod in • SlaMi.
r •• d. rulliciI!I'Jl<la1loli.T.

1.6 Examples and pI'Obl•••••.

2. CRAMER - KAO INEQAULI'JY

2.1 _lilt orulproof ofCrom ••.•Rao inco,lII!ity.
Delinili<l:lofmlnbm-m _iInoo bound IIIbIuod min1lllx (MVBUE) .f/($
ProofSof tho fillluwinll ,..,ltI
i. IfMVBtJE oxislJ for ~ Thon MVlItJE exi•• tOo-f/($, provldod[i, lin_

•••••••ii. lfi, MVBtJE fir 81b••• Tis aJf\cian1 Till'II
2.2 Ewnpla! one!problant, ••



J. r.&mODSOFESTIMATION (16L. 16M)

3.1 M<!lho<lofmaxlmum likelihood, dtrivallon of maximum likelihood estimlltors
(m,l.e.) far pal"omec••.• of only <IaI1darddiSlrlbllllons: binomial, nOl'lllat.
exponential (caM of two unknown poramala'l OIIlyfor nmne! dlSlribulioo)
Invariana: IRl'"'IY of m.I.•. , r.lMion betw=I m.1.e.and .uflloient.lWlme..

3,2 (a) m.1.a of""imrm dimibullon OI'I!!"(IX l, b) , (II 1(.<I, 9 ),
(Ill m,l.a, ofin Ilx. 9)- exp [. (x_9) IX" 9,

_. (" 3.3
,

Method of mament>: Derivation of mOllli2ll •• limll!lX'I far ol!ndard
distributions: binamlal, Poisson. ncnnal, o:<pmential and uniftJn:n, i1hmrati•••
of siNalI""" where m.I.•. and m<ment estim•••••.• ar. dlSlinct end th.ir
"""'penson using mean "'fIIllI"arne.

H Example>..,d """'10m'.

4. ASYMI'OTIC BEllA VIOUR OF AN ESTIMATOR (6L,6M)

"

•
"

4.1. Con,islenoy: Ikfinjlion ofcon,istent ostim.alor.proof of tho following Ill",""","
(a) Blued emmator I, con.iilcnl ifil> bl•• and \'lO"iJlllcoboth t•••d 10 .oro a, lila

,"",pl. ,1",Unds to infinity,
(b) If TCon,imrll ntimlll<lr of 811lmJm i,01""conoidaIC estimalor off(~.

Jl'll"lded f l.conlinlJClU>fun<:lionofT.
4,2 Example> and problem,.

5. PARAMETRIC TESTS (l6L,16M)

"e
5, I (oj Swilllical hypOlhOllI!,problem oftesdng ofhypothOllII. Doftnltion and

II1U>lnUion.of (I) simpl. h)pClllesl!, (il) <XJnlpoei'"h)p<llhO>i•. (iJi) Two
t)p •• of cmn in tmlng ofh)pOlh •••b (Iv) llZOlloftw<>type:!of ClTOI'I.
r •••l fun<:tlon~). probablli,tie in~Ol!liOll oflCS! function, relation
betweon teMfunOllonand <>ili•• l region.
Problem of """"Ollinillh. ,ize> of two 1);lO' of Mars.

(0) Definition and lIiUllrat;"". of (j) 10\Ie!of ,ignlfioanoo (il) obsawd love) of
signlfi••••"'" (p w.lue) (iii) power functillfl of lbe tool (Iv) .ize of toSl (vl
poweroftest_

5,2 Definiti"" of mOIl!powetI\Il (MP) and ",,!formly m•• t powetful ( UMP )
tests of ,i.., a, Ilatoment ofNaymlll'I'aat!M'o(NP) lemma for lbe
oon'ttuoll"" ofMO$l powerful, ••• oonll!nlO1imofunlformly moor powerful
(UMP) tool fur one ddl'd .ltemaTl•.•••

S.J Exampl•• and problem•.

u



Ii. lNTERVALESl1MATION (I0L, 10M)

(18[., 16M)

6.1 NOli"" of inren,u ...m..tiCD, dofinitioIl oJ COlllidmoo inlCt'4l, COlllid<oi'"_ ..
6.2 Rdili"" b«w-. _fldcn<:e ." ••.",,1 and leMing of bypoth •• i•• dofinitioo of

piV<Xalq••• ~ty II>ditlllIIl ill otulning _fidoslce Interval m:l bound>.
6.3 hll<nal GIIlimoti""for 1II. following "••••,"

(i ) Mean (P) of n<nDIl di.ailkrtim (whal " known ..,d II omn""", )
(ii)Variance (0-' ) of normol dlotrilkrtlm (wh~ I'known and I' unknown)
(iii) Diflinn« oflW<lm"",. #J - #, (a) for a ",",pl. from bivariate nmnal

populallm ( b ) for 1Iaml'1•• furm two Indopondillltnormol poptl1oll""•.
(Iv) Moan of ClCjlOnentialclislributi",,_
(v) """"Ialim ptop<rtiCII (l'} Illd difference of two JIOPnlali"" proportiOM

(P, - P,) in ""'" of two In<1cperul.nlw-g•••••• pl••.
(vi) populatlon quanil •• willig<rdor ototisIics.

6,4 Exlmpleo and probl"", •.

7. NON PARAMETRlCTI'.STS

7.1 Manilla ofmllnol and JlmIinal daIa.
Mr8nIng "f """-pnmelric lI'obl"" •• Dbtin<lion bolIo-. parameuic and "01>-
paramlllric mcdlodo. Conc:qlt of dislriblllioo 1l'eo 5I8Iistic, ..tvantageo and
di...t;lllllgeti of nm p&raIlICtri.metboda.
~.of
(i,) ~ t•• for "". """ two oampl•• problom
(ii.) Wilcox"" ,igned rank HOiI for pair«! <lbscMIiono.
(jiL) MaIln.Whilney U-_ for lWOirldcpondoollll1l.pl••.
(iv,) Run tal b ""doom ••• of 8i_ oIlsemItiOll!.
(v.) Mood leII for 1"OSlinjjwriability oftw<>-'a!ions.
(vi,) KnJobl. WoUi51eot rno-k ••• pl•• problem
(IIli.)KolmOllotllV- Smim<w_ for omlpletcly .op«;lfiodwIivarille diwllkrtioo

( <lilly one Mrllplo p-oIJJom )

7,2 Examploo IUd p-obIoIm.

•

)

(IOl, 8M)

B.I Sc>qllOlllialtcIIt proood..... b oimpl. null l1ypoth•• Ls aaainal limp].
oIunwIve bypdll •• is and if> ClOIlIpori•••• wllb fIxod IlllltJlIe .iu 1CSI
proe<dure. Deflnitim of Wold'. ""I'-"""i<1 P""!-biHty ntio tllIl (SPRT) of
IIrtn&dI «(1, ~).

u



•

Il,i lItusntion fir $!IlIIdard dislribulim,: Ilem<llIm, Poi""". normal !lid
expon•••ti.1 di!ltribution. lll"Phical and tabular proc.dufC! for ClIrTyingaut
theles!.,

8,2 E1lJ!Ilpl•• and problem.
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PAJ'ER.I11

INDUSTRIAL STATISTICS

1. STATISTICALPROCESSCONTROL(SPC) {40L,40MJ
1.1 ImroduOli",,:

M....,;"g and P'lo'pose ofSPC: Quality of !'roduC!, om! of Pr~ Control.
Slalislj~ ProccooCOl1trol,m. line I'ro<cosConlrol method. (Control Chort')
and .ff line Proceg Conlrol melhods (Sampling Schorn. and 1'1""0)•• lot
C(JfIlrc) melhods.

1.2 Seven Process CCIltroI (PC) Tool. of SPC
(i.) Ch<ek shoe! (Ii) Cau•• ""d EIf""1 Diagram (CFD) (iii) Pa""o Di"8fllll
(i) HiSlosnm (v) Comrol <:han.(vi) S_ diagram. (vii) DesiiJl' of

Experjmenl (DOE).
1,3 Control Chllf!o,o,..,oe Cau••• and ••• i!PUblc Co"" of variation. Slati"iCllI

t.i>I, of """trol chut •• exact probobilily limil" .-Slgma limit luoriflClulan
far lb. _ of J-llamo Iimilll far """"al dlslributi<:xllind ulin/l Chebychwi
inequalily flYnm normal dlslribulion., Criteria for de!CC1ingIocl<of Control
SilWdiOll5:

"



t. A poi:llllllUide III. <:mIroilimilS,
Ii. Nm ••• dom parnrn ofvviltlOlI oflhe lbUowing typo,

<al ~ or more points above or btlow oentnllin •.
(Ill Pre=loe of C)'cle(I' linelr uendo.

N<lIe:MathOJllllicoljustifloation """ (ii) ;. nor elq>OCtCd,
U•• "f contrnl dH.1' whm (i) sllndllrd. given (ii) """,dllrd. ale nor given.

1.4 Conlrol dllII10for cotIlinllOll>,..Iabl ••
Deci.;on. ~ to QCIfItrolcJmrto:

(i) Qln;"" oflllevlriable
(ii) &01, of •••bgroupo.
(HI)Siu oflUbgrwps
(Iv) f""lllCl\C)' ofsutJir<M.ll'"(Paiodiclly).

R OWl ond X dian:
Purposo of R ond X <:harI.CIII1W\IllIi<Ilof R ch&n wh", Ibe

Proceso !ilaJIdud *,,1"';<Il (a) I. not given. Caltrol limits, drawinK of
emlr.l CharI. YIOllini sampl. ""'110 wille>, revision of """tml limit> if
nec:ellU}'. eKiIIIIto of., f(l' future "",,, CooSltUeli"" of X <:harIwh", lb.
proc:esl averqe (a) is DOlgl_: Cmlrol limits based "" 0, ~wing of
omuol chart. Plolliog ""1'1. m••••• revi.ion of conlrollimilS of X chan, if.~
NOle: To llncl reviIod C«IlrOlllmlts of ""Y COlIIJQIclIrrt dol<lOlb. WlIpl.
points 1Ibov. lJCL ..,d poinlSbelow LeL. In cue of X and R chorts first of
.11,revisions of conlrollimits of R I. 10 be cnmplOled and Iben by uainll tho
o_i""" for which R dlart !Il""", the ):«lCOSS is """"" control, the
omtmillmits for X charts should be doterminod. RrnsiOll of corHrollimilS
of X chan be """tin""" wilhow reviainlllbe value ofR or a.

1.5 Control <:h1l"1Sfor Altribul•• :
Declo.im, pr"l**ll'Y 10emlrol charta:

(i) Siuof~,
(ii) freqttmC)' ofsulJwoups (I'criodleity).

p-dIort, np-dl.-t, c-<:Iwt and u-dJm1
1.6 X <han. MR dlart.
1.7 CUSUM dIlI't.
\.8 Capability StLIdl•• ,

SpecI&.lioo LimiU, nann! 101"''''''''' lim/it """ meir oomparlsons,
doci,h •• hued on m_ oompari"""" oatimaI. of p<nleIll ~Iv. of
catehinK shift on • .....,., e'41u11ti<f'lof JlfOl-bllily of calchinll !111ftof m.
tIra IIIIIJIle or on dI. aubooq••••1 umples .t\er Ihoollirift (wh.., process
IlMdItd doviaIl"" II futed), Shift in Ih. [lI'IICOUfraeti"" defe<:tive
EVlllllli"" ofpcoblblUty (eoina normtl app-mdrnIIlionooly of ,*""lna me

••

I

•

)



"to mlft 01\the fito' wnple or on the 5Ub8equenl..",pl", aft•• lbo oblfl. Process
OIpIIbilityIIldi<:a C, ,C". Gage ClPlblUIy indk:es.

2.1 !nD"OOuctlon,
Concept of """'plmg iJavoctiOllplan. """'porOOn betw= lOO"Ain<pcction
Illld SIUlIpling with IlICIirn:atloo lingle and dwbl •••••• pling plm •.
Explllnlllion of th. 1tIm" I'roduca', ,10k, C""!IUlIl•••• riol<, Aa:cplabl.
quality Le•• 1 (AQL) Lot TolOl'lIIccFredioo Defective (UFD), A_age
OIlIJlling quality (AOQ)' Avenge Outgoing Quality Limit (AOQL),
AYefllll"SImple !'lumber (ASN), Avertge Tond Inspocllon (ATIl. Opo:n.tiIlg
ohllllcteri5lic (DC) CUM AOQ curve.
NIlI<l:• DillinCl;"" bc>twcmtyp&-AOC Curve IIld typc-B DC curv<:i.nOl.-22 S!nlli. SomplingriM:
EVIII"",,,,,,of probability of ."""PlaJIc. ""ing
(i.) HWWIlC"'''otr1c(Ii) Binomial (iii) 1'oi$$OOIIlld(Iv) Normal distribution,.
Deri\'ll.tlor> of AOQ .md ATl. Graphical deta'minatlm of AOQL.
de!errnin$;(r'l of. $inl\e $Illllpiingpltllli by 101quality IIld a=age quality
epproaclles (numerical problem. Me nOi ~). D=riptiOtl of Dodge
and Rtrning ttbl •• ("",,,<ricol~ • ..-eTl<lloxpoc:llld}

2.3 Double Sompling PIon
E""I...-lon of pr<JlJabillty .ceeptBllee udrIll Poi,,,,,,, approxlm1lli0ll
derIvation of ASN and An (With """'plet. inopertion of _d ••mple).
DerivatiDII of lbe awoximato form"l. of AQQ. Dewipllon of Dodge
Roming Tlbles, cornp"""" of oinglc ••••.pUng pIM Odddroble """'piing
pion, n"","l, rcdlll:edOddUllluSlcd ;,..poeti"".

2.4 E"""'ple..,d problem•.

,
'. .
,

2, ,"CClWTANCf. SAMPLING FORATI'RlBUTES (2SL,2SM)

I

JlELlABILITV11IEORY (2SI.,2SM)
3.1 Binary System" Bloclcdiogram' It •• prcsenl8!ion. Dofinitl~n ~fbi"ory

Coli.....,. 'l"!""" of """,pooent, I••• thon five.
(i) Sed •• (il) P1roll~l(iii) k-/lOJl-of.n,Oond
Mlnlmol <:tillpadI struclIR rOlPieSCl<taliOll~f 0}Sfml.

3.2 Rcllllbjlity of Birwy S)'!lem•.
RcJilbility of obove .)'SIems h(P}. wIIel1OOIJIpoo"'''' arc independent and
idenlicolly dl.lributcd with """,mm probolHlilyp~foperoMIl .
'S' Sh.pedIl ••• property of hlP} without proof and workout CX!IlIpl•• to
.how that using """'ponSlt' of low valu•• of rcliobillri•• I.c. unreli.ble
compmcnl!, 5)SlomJwilli hlihll' re1llbililies <:anbe CQIl~
Nole: Do not inll"Olluceconcepl of As!oclotim of t1lIIdom,"ri"lll ••.



3,3 Aaln&pr<>perti••.
DefinI1J..,sohawd •.•."', huard fuocti(II ond ,urvival funaim.
Conccpl of distribull"". with Incr_ina ond d= ••• ina faU"", 1lll.
(JPRlDFR),
Di.otribul;(II' with Inaouina and decrouing fililuro ralO ".or'-:.
(IFRAJDFRA),
lIJusuall""" E"P""C1tial, Oammo, Woibull diJJtr:ibution.,

4. INDIAN STANDARDS (IS) AND lNT1!.RNA TIONAL STANDARDS (ISO)
(l4L, IUM)

lntnxluction 10[S ocrl•• ."d ISO 9000, 2000 s •• l•• with ~ 10!",OCSS
conltol otnd lIaliitJooI techniques (Hi'1OI)', Orpnizalion SlnIClUrOIIId
diff•••• l clawos), rol. oriWi.lcol mothodo.

Boob ILorommt1Ulod

I. Dun"", A.J : Quolily Omtrol & lzHhmrial Stolial••• D,S. T""'I"JI'l'val. Sonl 8<
Co. pvt, lid. Bomboy.

2. Orant E,L. and Loovonl'l<ll'lh : SIalI.lcol Quality C""trol Mc-Gnw Hill,
KOjlaI<usIuI,.l.Id,N"", DeW.

l. !l&rJowR.E. ""d Prod"", Frri : SIlItisti<alTheory of Reliability 8<life Ttslirli.
HO;IRindlorlllld winston Ioc. ~ York.

4, SInhI S.K. , RdilIbility IIId _ina ( Secutd Editim ) Wiley Easlan Publl"'-~
1\....- Deihl.

3, MOIItpn<ry: Sl.OIisticolQuality COIl!tol.JohIl Wile)' & Sor>o10<:.N....- Yo<k.(3"
U) 1996.

6, Hlndbool<ofSQC, B..-au oflndian StandordL
7, ISO 9000-2000 SlOIldar<la.2000
8, Trivedi R. S: Probobillty end SIalisIic; with RellobilttylDd c..rtpUl« SCion••

ApplkotiOll, Pmni •• -ifill of Indloo PI'!. Lt.. Now Do!hII994
9. Ro"l SM.: Probobility Mod.l. (S. Ed), Acodomlo PruI,

PAPER IV

SAMPLING MEmODS AND DESIGN OF EXPERIMENTS

•

)

)

I. SAMPLESURVEYS (WL,8M)

1.J C""copt of diOlinaul"'-abJ. oJ...,mtll)' WIll., •••••pllna WItt., .-nPlinll
•••• ••



•
L2 ObjOCl;"cof. ""'ple s~.

t L3 Dosignillg ~,,"",iOlllUlir•• charaetcriotico <If800<1Queslionn.o.ire.
1.4 PlAnning, OI<eaIlion ond onaJ)'ii. oCo Sl\IIlpJe","oy. Practical ••.obI••••, in

planning, ""1I<Ul1",,ond analyoi. of. SIIllpJ. SUIWy.
1,5 Samplillg ond O<Xl-samPling=ars with llIustt'tli"" ••
J.6 Study of some <urveyo i1lu'll'IItingl!le.l»ve idol •.

1, DETERMINATION OF SAMPLE SIZE

2.1 Dererminalionof oample size ror gi_
m Margin of mar and COlIfiden""ooeflkient
(Ii) Coeffi.iCflt oharilltion and eonllde1lo;eooeflioiem.

2.2 E"""'pl •• ",d probi<'ms.

3. SYSTEMATIC SAMPLINC

(61,~M)

(71,6M)

3.1 Roallif" silullH"" ""'ere O)'Sl""'atiosampling b appropriate. Tedmique of
drlwinB. """'plo .,.;"g 'Y'tematio umpling.

3,2 Estimation of population 01•••• and population lotaI, standJutI..,."... of theseestimat=
3.3 DlsIingu!5il1ns berween stratification and oystem'li. sampling, betw••••

SRSWOR!l1d .<)'StaIlMi. """'piing thrOUgh l'eB.Illli: ,!tuall"" •.
3.4 EJUlmpiea and probl.." ••

4 • 4. CLUSTER SAMPLING

4.1 R511 lire "lUIIIi"". ""'~ dum.- I8mpJina is lIJlllI'Opriate.Toc:lmique of
drawmg. sample using dtlSl ••. """piing motllod.

4.2 E,(imolion of"",,"!.r; ••• 01""" and p<lJlulotion_I (with equal.lust ••.,),
"",,,lard CIT••.• ofrb •••• eslimal,",

4.3 Di5l1nguishing between Walifieat:iOll •• d eluslering through real 11ft
,iluation'.(:'IUQlerical ~pl~ ••.• not eKpeeted)

r.
I,
i<'" 5. DESIGN OF EXPERIMENTs

(7L,7Mj

(6L,~M)

,
'I

,

S.l InlrodUClionl<>basic term. ofOaiS" of E>cpcrim!!llt>,Experim ••.1Blllnl~
Treailllmts,la;wt ef IU\OlqlCI'im"'l,

5.~ Ila.k principles efOaiS" of EJcperin,cnts. Randcmimtillll, Rcpiic:otJenIU\d
Local COI'llrcl.

5.3 ClIoi"" of'ize ""d shape ef a plot for uniformity trI.I •.
5,4 Th. cmpiricnl fOrmula fur lh~ \'lUi"""" per unit ••.•••<>fplot•.

"



6. STANDARDDESIGNSOFEXPERIMENTS (21L.20M)
6,1 Cmnplotdy RandomizGd DeBiWl (CRD).

Preporalion of Ana~. of Vorlance (ANOVA) lib! •••talilla of oquality of
lr<IUmonl effects, leltinl eq.wily of twO """"mild _ •••t m••••• o:ritico.l
dur ••.eooos, ,.

6.2 Randomized Blocl< Dalp (RHD).
Prcp8ralioo of ANOVAlibI., lCIlini of equality of traIlmenl .flicU and
block efTeo:ts, 1elIl",g far equality of IWO opa:ifio Irealm"'l m •••••••• illeal
dlff.r ••":•••.

6.3 La,in Sqlllll"ODellI!" (LSD): Definition, model:
X,,, ~ p+a," fJ," r." 6", I K 1,2"...•••;

1_ 1,2"...,"': (I,j,k).,s
1.[,2•....,••

Aisunlpli<m IIId inlq<Glion, E!IlluWicn ofptlWllll ••.•• ElqlOCled •• Iue of
mean ••••• of oquar •••• compczlCllU ofVlrilllce, )

HypoIh •• is lbr the modd;
/1,,:":1 -a; •...• aA'
H",:p,"p,~ ...• P.
H",:r, Kr, ••...••Y.
IlId Its intorp"cutiOll. .IuIrlfical1,., of we of F4eSl far Boo. HOi ond
H" ,(indcpllldoon<loof Chl-.q_ i, to bo ._IId). Pn!puatioo of
ANOV A tabl. tnd F-test far HOI.H ••••• d H••. Taltlni lbr eqll&lily elf two
specified trellmonts cfIOct4, \I!lOof oritieal diff<ntlce, _ing for eq •• lily of
two.owoffccts,two<dumndfeW and_I .from.

6.4 ldaltificalloo of_llir. lituollm wh...., Ill" above de<li'" or<:llXful, • t
6,S Applicotlon'olprinclpl•••ofDeoignof~ent.inCRD. RBDondLSD.
6.6 Simple Ill8ebnlc •• d ll\lllleriCIJ PfIlblom •.

7. EmClINCYO' ADESIGN (7L.1M)

7.1 Coru:cpIlIId dolinllian of efficia>"l" of. design.
1.2 CGmporiom of offici••,,:i •• btI_ eRn •• d UD.
7,3 Compltiton ohflici •••eioobel_ LSD IlId RHO, LSD •• d CRn. )
7.4 Simplenumcrical problem •.

I. MlllSlNGPLOTTECHNIQUE (6L,6MI

B.I SilUlllol\. wac m;.q; plot toe:IulIquIl. IIPlll1c:abl••
1.2 ElIlimltinn of ",iMinI p10l!1by IIllnlmlzini __ NIlI of",_ In RBO •• d

LSD with •••• or two obo<natiOll' ••••• In, .

•



<><,
1 ','-

S.3 [)orinli"" of exact treatmenlS sum ",. "luareo. PRP&'mg llIa'Y"" or ..,-,.,,=
• labl. HIdv,y;llng report,
8.4 lteMive prooodure in _ of ml•• inBobaon'atiOll!.
8.S I-toll fur """'perini illY two _ •••t ofI'ocl•.

)I,'
9. twO WAY CLASSIFICATION WI11I '" (IIPI) OBSERVATIONS PER

CEtL (J1ll,10M)

9.1 Layout, Model, dCl'iVlli", ofl_ oquaroostimllOrSofplllllllleuts.
9.2 PiIIiliOllina of lolaI •••• oh"uares IlId dearees offr<>Odom(di),

oxpectorion. of rnWl 5II1IIofoquares.
9.3 Slal<menl oflh.. dimibution. of dlfferenli"m oh"" ••.••• P'oporing

ANOVA and wrili:lg report (Iedmlcal and non-teclmi""I), <letinhlon. of
_on! <OOIr8st•• !-lost for _enl """_.

1/1. ANALYSIS OF COYARlANCE (WITH ONE CONCOMMIT ANT
VARIABLE) (SL,RM)

10.\ SiluSllon. M1••.• anall"l. of oo,,,,lBnoe b applicable, Model, for <OVUWtco
in CRD, RHO ond LSD,

10.2 Prepuing ano!yob ofCo •••.lBnoelabl•. Tosl fof IJ: 0, ~ fc:a'_<OIl
!NIl\of .quara., O!Iimllliorlof Pllrlllleterll,(OnIy8IIltments.)

11. BALANCED INCOMPLETE BLOCK DESIGN (B,I.B.D.) (6L,6M)

,
•

"

11.1 Definition ond lrimple•• Ialion, be\WeeIIpararl'Ieter.l,
(i) hk~rY
(Ii) l(v-I)~t{.l:-I)
(iii) n.
(iv) b;J:v+r-.i:
(v) r~l

11.2 Modol OSlimalionof panmetJ:r. (doriwliori. "",nO! Cllpcdod)
11.3 Anall"'l, ofwrionoe table (intra-block IlIIIJ"oi.only) for lOSIing.ignift""",,"

of_ent ofl'eo\$."d block effects.
1\.4 Tats for """,perina two _ent e1JecIs,

11. FACTORIAL EXPE1UMENT'S (lIlL.WM)

12.1Gen••• 1desc:riptiOXlof fiIoIorialexperimsm, 2' ,2' fIIt'1<lrialexp:riments
IIJ1WIgO<IIn RHD.

12,2Def!1litil'ls ofmoin e!fo<:tsIlId inttncti",. in 2' ,2' l'Jot..-ia1exporimmta

••



12,3 Prep •.••ti'" of ANOV A tabl. by Vare. prOC«lure, leo! for moin effecrS Md
inta"ooti""•• cstim.;on of main off_ and inunetiOll .ff<cu,

12.40""",,1 ideo of COIlfolmding in fwaoriaJ oxperimcnto, kJlaJ confollndini-
anoly.I, of varian", libl •• tOOlingmain efI'oao ond irner&ction. (COIlfuulidinB
ally one inllnaion~

J2.5Partil( conro.u,dinj (COIlfounding only OIl. i'"a'lClkl1 per roplicale),
ANOY A to!>c, testing of main elf""" •• d imcnwtion.

12,OC""slruClilll of loyotlts in total cmfuwlding lIld partial confounding fur
2',1'facta-ioJ~Is.

••••• R«om ••• adod
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1ndi1Il Socjely of AgricuItlnJ Sl4liJli<:a, N••••Delhi publl",!!;"",,-
.1. Murty M, N., Sampling M<thod;, lndiaJ, SQ!i.<ti",,1 [nSlilute, c.JcutllI, l'¥17.
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II. Gupta S,c. IlId ~ V, K.: Fundemcnta1. of Applied Stolisries, S, t11l111dSon', Now DoThi

PAPER_Y (OPTIONAL PAPER)

PAPER.Y(A):OPERATIONS RESEARCH ANDAPPLIED
STATISTICS

1. UNL\R PROGRAMMINGPROBLEMS (20L,20M)

1.1 SWcmQlt of til. I•••• PfOiRlIImino; problems. Simple """"pie. IIld
formlllllllWl <Jf pmbI"",.,

"

•

,



~.2 Ddiniti"" of 0 A Stack ,..noble Ii) SW'J'lus vsrlable iii) U"""tric!<d
variable (iv) Deci,ion wriobl •.

1.3 DetlnitiOll ofi). ""lutlOJl il) feasible ",rut;on iii). basic feasible ..,IUll""
<;:., (l>f. •. clogencratellld om -<!egen<rllle oolullon) Iv} Optimal vj basic and nOlI

basi. variables vi) Gbje«i"" function vii) Con_in" viii) "m_ nogotivity
Conditi"",.

1,4 Soluti ••• , of LP,P. by i) gr!Jtlical method: SoIUli"" ,pate l>'Ilquc IIld """-
unique ",iuti"",. ObtlIining 011 optimum solution Ii) Simp!,", mottlod: inilial
b,f." I, reodily 'Vlil.~ obl.lnlnl! th. initial """Ie feasible solution.
Criltrioo fur <fo,;iding lIotIeth••. otIc.lnod ooIulim is optimal, method of
improving" solution (alIanatiVl oohllion). Deg",ome ""loti ••.•.
Simpl ••. method (initial b,f.'. II nol r«ldily available)

l.S lnlrodtlction to artificial vali.blo. Illg M. method (or penally Methad)
modified obJeclivI function. Modification ""d appli;allm, of .impl,",
mcdlad. L.P,P. witII arlflici.1 variable.

1.6 Exan>pl~ and pt<>blem,.

,

1 TIfEORY OF DUALITY

2.1 Writing I dual "fprimal problem,
2.2 Saluti,", of L.P,P. by "'ina it> dual
2.) Con'o'U'Oionof primo I to dualllld DuuI tn lrimal
2.4 Procfof dual'of duol primal.
2.5 Exampleslllld problems.

3 C.P.M. AND Nl!.TWORKlNG ANALYSIS

(SL,eM)

(12l,10M)

! c..• •

I

I

3.1 Defin!t1M i) E••••• Of node ii) Adivity iii) ailicaJ "",i.it)' Iv) ProjCCl
function v) ~ •••. and 1IlCC:e!ll0l" activity vi) !'red." ••••••. and ==or
"''',Il. vii } Jll'OP<rli•• ofn<twork viii) IlUItlbcoins by fulkCl'Mlll' rule,

3,2 CrItIcal path meth<>d"",,_ioo. ond praportios of. nerw«k.
3.3 Definitl ••• i} IltIrliestoWt tim. ii) EarIiut fill;••• time ill) l,uetl tim. iv)

LalC$l 50;'" time V) Critieol polh
3.4 F1oa~ lOlllI 0011, lndq>cndeol float inlorference float, their sii'lifiCIIIC<.
3,S PERT, Definition of PERl, l) Pcosimillti" rime ii} Oplimilltic time iii) Most

likely time iv) Forwerd Puo C.1culwoo v) BocIrnvd ""', cal<:ul8tion ,;i)
Sl."" vi!) Critical PIth viii) l'robabllit)' ofmceting ••••.edulcd date.

3.6 C.lculrte expected time, S.D. of JI«IiCCldu1atio:m.
3.7 Dist!ngui'" beIwl:en PERT ond C.P.M.
3.B Eumpl •• lIIld pullem<,

"



••• lNDEX NliMBEIl

•

(l~L.l4M)

4.1. ~inilllJ\d LIlilityof lnde<n\lIllbor
4.2. Limillnan. Gflndn ownber
4.~. Woigbted on<!lIDwelgbud Index 1IllDIber.
4.4. seledian ofbas<. Shiftini ofbtio 'l'licini ddlOling I'lII'd!a!;ing power,
4,~, Fix<d and I'hf.in buo: index nllltlber.
4.6. Types of ind<:lI.number Lupeyre' •• pouch,,' •• Fisher. Kolly, Walsh,

Mriall-E<faewanh' •• D<:rbiih, Bwaly, Vol"" ;"dex number, whoIesole
price 1ndex1lWllbe<. lndlIllriol producllndell number.

4.7. TOIlina fur A<\eqIlaOyof aU index nlDllbcr ""iDiI tim. revcrs&llesI, ""i
fOClorreY<nallO$,Circu1srleOl, I

4,H, Can_im of oamumcr prioc indo", *Pi to bo followed in
oon!lttU<;lioa.Problem. in con.tn.lClioo, family.budgd molhod aggrepl"
"""""dll •• ,, mellJod.

4.9. ElWIll'lesandI"OOlem._

5. TIME SERIES (ISL,14M)

S.l. lnlroducliOllmeaning and ••• fulnts>.
D, Coropollonls: Seoul••. 1Jald, .....,.,.1 VlriallQlU. Cyclical varilltim ••

~ ...,rnno:m.
S,3, Additive !lid multiplicative rnodl!l•.
5.4 Mcuurcmc:u of •••• cnal variltiOflJmOlh.odof !Iim?l"••••.lie, ••rio to

trend method. Ratio to movjnll •••• ~ melhod.
5,S, EJwnpl •• llldprobl ••••.

6. DEMOGkAPHY (ISl,.lSM)

6, I Vital Slatiotios, •••••• "' •••••. emenl of population,
6.2 Meuur •• oflll<llQlity: crud. deaIh rate, specifio do-Ih raleo (11£'wi ••• ..,..

wi•• ). SW1lIIrdlzed lleollll TIItCl1(booed '"' .~lpOcijlc d •••th rJIOO) dir«!
and indir«:t medlod ctJQlparall\'ll SlIIdy of 1lI_ m_ infiln\mcnlity
mo.

6.3 M_ offenilily. Crude binh rile, ope<iflc ""e (li< and _). tOllI
fortility~ <;<m~v< ilI.dyofth ••• m••••.• ,

6.4 R.eprodllCllon •.••• : G.R.R.. N,R.R.. comperioon ond inttrprewion,
6.5 Simplonlllllfl'ical problem •.

)

7. unTABLES

7.1 Inuodu<1jcn IIld m•••••ing.
7.2 Con_k1n, F1IneI!on' "'~ thoir inllm:lIlion. Complete lift talll. )

"

(HL.8M)



**-,
7,] E"""","'i"" oflif<.
7.4 Nom..-i<:al•.•.."ploo •• d problem•.

8. IU:PLACEMENTMODI:LS

SEQUENCING
(8L,8M)

8.1 lnlrOduetioo
8.2 Repl•••••••eoI of lnoom. Iblll detcrimlleS wilb time wilen

(.) V.l.e of mooey remlin. SIllIe during the period (fly time •• a di=e!e
variabl. and """tlnlllKlOvariable).

(b) Value OfmOllO)lchang •• with .,,,,,"larll rate during the period.
8.3 Examples and pr'Ilblem •..,

'I.', ,
'9.1 Slalom•••t of ~ ""'Iuenem, problem of two machines and n-job.~ three

mlct.in •• and n_job<( rtldu.ibl. 10 2 machine. and n_jobs )
9.2 C.loulotion of 10111 .Iapsed lime, idle time of. machine, oimpl. nlm.,; •• l

problem •.
9.3 Examples •• d problem •.

BOOKS RECOMMENDED

i~0 ••• E , Lin...- ProgrDmming m<:tItod """ App\iClltion' ; N"""" publi.mng
bouse,NewDelhl

2. Tab., R.A" Operation. Raeoreb An l:Jlroduetion. fiftlt edition l'n:Ii •• hoIl of
, .Jodi., New DeIlIi.
3: Goon, A.M., Gupta, M.K. and ~ B.' ~dIun •••lal. of Swisti ••. VoI2,

1986,
4' ,GlIJIl8 S.C, ""d Kupoor V. Il: F.ro.meotub at Applied Slutisti ••. S. Chand

'S""s, New Delhi.
5. Mukhopudh •• ~, p. , Applied St.tistios, Now Central Book Agency Pvt. Ltd,

Caloulla. 1999,

(~APER-V(B): ELEMENTS OF STOCHASTIC PROCESSES

I. Coodlllell.1 •••• blIbllhy .IId CQIIlIitlamll EIpoetoIloa "'til JIl'IbIem:l
(1!L, 12M)

2. lah'odllCtiml;Slrltb•••••Pr<l<eun (lSL.I2M)
• Intrnducllun to Stoclwlic PI" •• , Cloaoi1katioo of Sloclwtl. Prooe9•••

....."dlnglo _ space ""d time domlirl.
• MlIIl~examples ofSloenasti. Pro"",,es.



•
!

(40L.4~

• Finite ""d <:ountabl• .we spaoc Mark"" chain> (Definition. and exampl •• ).
• Cllapml1l-KOlmogorlW equali"" •• ClIl""lili<:rl of n-&IqlInll,lIim probability

and ilS limit
• Stali",,"'Y diOlriOOti,., of Morl<"v .haino.
• CI•• ,lficotion of mt•••Period of til. _eo TraIl,IOIl\ ""d rocurrcnl Mark<)v

clIaln and related resulls.
• Random_Ik
• Gambl""lTum problem and it•• ppliwims.
• AppliClllions of Markov ohain •.
• Mony problem •.

(141..l~M)

• GolIOll_WlIWln lnnching procc5ll.
• Pgf, mOllll•• d vvi •••"" ofb •.•n<hing process,
• Pr•••• bility of ultimate <:><Imotion.Diwi1>ulioo of population siZe
• Appli<:lli"" •.
• I'roblmu. ,

(2~L.20M) -
• Dolln;ti"" and oxllllpl ••.
• ~k"" Pur<: jWllPO l'roCCSlO>,
• Pol•• "" 1""""""" (Definition •• pr"l""'li" ."d ""pIiCllim.).
• ~y problems.

BOOKS RECOMMENDED

1. MedOl J.: Slochulic Prooo ••••• wiloy _ ltd, Now DeihL
2, Hool • PCII'\,S100e : lntrodllcd(ll to SlochOSlic I'ro<;ea"", ,Hou&heon Mifflin.
3, Ross S.M.: i'rolJo.bilily Model. (5" Edo).Academic Pr<Sll.l99.l

PAPER-VI (OPTIONAL PAPER)

PAPER. VI (A): PROGRAMMING IN VISUAL BASIC
(VERSION 61S EXPECTED)

1.r.II"Od ••• lloIIlGC""'paltr (101., 10M)
LI P&rI. of. <aIlpul<l": - inputlOUlpul unit, IIlOI'aF "';1, lrilhmotic IfId 1"';0 Unit.

)



'Control lIIIi~<cntnJ p:toCeSSinglIIIlt, block dialll'= <>fcomputer,
1.2 MeBninll <>f data llIId information. Introducli,., to m<l!lods nf data

codifiallion ""ell os BCD symm, EBCDIC S}'!IClllandASCII I)'Sl<l:D,
U M$/ling of -"OOg 'yotem, need and fun"li",. or openlling ~""', typeo of

"""",ting oysIorn'. <:hanot:tJ:rbaood end graphical buod
InlrOduc:li", to environment of Win",,",,-9B operaling 'YIl«n, Methods to
oreat••• nfli' fuleIer, open an existing folder. delete BIIexisting fuldcr, ""P}' one
folder 10 aMIller 1ll1••••., ""l'Y and move ""0 ••. more fil•• fram au: fnld•• 10
another fuld••., del••• ""e ••. more fil•• from Rfuldcr.

(SL,4M)
('. 2.1 Elemenlo of o'jed oriented l'f<.llp:3mD1ing"'ell as ob.iccl,"I.w. propmi •• of

, •••• objceto, tndhods ""d IM!I'llS.
Prindpl •• of objecl ••.ientod programming: _ En"""",!lItim, PoIJoIllOf"Jl/li5llland
In!lerilall"".

3.VlJlIll BIll< Eavlmn"'ent
(IOL. !OM)

(lOL,28M)

\

3,1 Meaning offl'l!iOCl, form. """trol ""d 1l",<luIe
Inln>ductioll to project file, form module, .Insi module iIId IIlandord code
module. 1ntr<du<:!ilXl10 maln vi.unl mi. windc>w, foml window, project_
explom window. properti •• window. form la)'tllll window. code window,
tlXllbo", loolbor, Steps to load and \lIlload viouallmic ooIhoarc. open nnd""ve a

; projecl,-,'p""llIId ",ve R fOl1ll,odd. new form to existing ti:nn modul •• load R
, particull!" furm li"nma ti:nn module.
3.2 Standord """11011

Step. 10 •• Iec:ta <all1ol, pi•••••a _lrOl on R furm, d••• kcl a OOIItro~m"", •
"""tr"l resize n emlr"l, oopy • """If"l &om one pl.COlto BIIod1•• pl."" on •
form. S1IIdyoffrequenlly used \>lfItro.bsuclI •• 1IlbeJ,let""", eommltld burial,
died< box, option rott ••••• fum:>e,""",bobon. F'"'I"altly used propcrtieo of
these oonrrnl. suclI •• nilllle, oapliCll, value, texI el<:. Prlnting nf proje<:l
documenlS,

(~ElollleJlU ofvla•••1BI.I/:Prtllr_1q

4.1 Dotalypn : lnleger, Long. Single, Oooblo, Bool..", Byte, Cum:ol<:y,Siring,
0iIe, Vllrilnt.

4.2 M.."lnll of ;~@••, variabl.. con'lonl, RuICll for "",Iil"inll a nllllle to
variable BIIdccmtnnt,
T)'pC! of constenl: lilcral, <IlrJlodcmfllon!, htrrinsic COManI, Declanltim of
"O'''lont and _iabl •. types of dccl_ioo of variable: implicit nnd explicit
decl••.•tioo,

"
,
I
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OpIion e>tpUcit_ml, Scope IUldli1l!timeor. vari.ble, \ocol. moduloind-Declaration oflocal, modwe and 810b0\love! variable.
4,3 Opomln in Vi"",l Bask

MOIIIini of opor&tor,typo> of ~or" orithrnl!l.iC,te!.llicrtal ..,d logical
opentorL Or<l« ofprecedal •• ofth ••• opcnl<r'_

U An-a)'S
Meutioa of lITay. Types of IITIY' stili. Olnd d)inamlc IITI.YS.

DeolaratiOflof IITI.Y,
4.~ COfIdiriOfl"nd.declo,or.. ""I

M••••.ing of oooditiort. conditiOflI!IUldlIloonditiortl! lnndting. U.. .-'
II>doynIi;>.oflhe following _etll$;-

(I) GOTO
(iI) IF- TI-IEN-..END IF (attli1c line and muklline )
(iii) IF••.THEN._ELSE_END IF
(lvl IF_THEN_._ELSEIF ••._END IF
(v) SELECT CASE-.-_END SELECT
NCllinj of IF slat<rnontli.

4.6 ltepcIitiOflofslatemcnt.
Mcaninj ofloop. Types of loop: unO\lllditionaland """dnilllll1l00p1 'I'M u••
."d ')'Illa>;<>flllefollowing .w•••.•onl" •
(i) fOR-STEP-NEXT
(ii) FOR EACH--.NEXT
(iii) DO WHILE_LOOP
(;v) DO UNTlL.--LOOP
(v} EXIT 00. EXIT FOR

4.7 I'roccdura
MlIIIlmi of ~. Types of procedure: Sub I""""""""e ""d function
pr""""""e, T)pc:oof Sub proc:edllte:Gcn••.•lllld Event
Prooedura, DiJtinction botwcm .ub pn.;eduro and filnOlion pt'<lC*Iun:,
Cn:otlon and .,.. of sub prooedurt: •••d function 1""""""",", Moth•••• to pass J
""I•••• to proc<ldure>."d funelion.,

(al,8M)

~.I u •• and .ynrax ofllle followini function. :-
ASS(), INTO. RND(), SQR(), LOOO. SlN(). COS(), TANo. ATNo.
EXP{l, FlXo. R1GHT().LEFTo. MID(). LEN().INSTR(), SPACEO,
STR(). STRREVEJl.SE().VAL(), LCASE(). UCASEO. ASCn
CHR(). STRINOO, PMTO, RATEO. FVO, PVO,NPVO, DATE(),
NOWo. CDATEQ, DATEPARTn DATEDIFFO, MONTH(),
MONTHNAME(), DAyo. TAB(), INI'U11lOX(), MSOBOX()

"



(;,,,
• .' Ii"

s:'.! u •• and oynwr. of tho following buill-in Illelhods ond OIIonlO:
PRINT. CLICK, LOAD. GOTFOCUS, LOSTFOCUS

6 t, AccwobIII d.t>oJ>a. t1lto

6.1 M"",ing of dalBlme, /lold, record, tablo, koy /lold.
1M of Accoss SIIftw1rrofor Croolion oflOblo, odditi"" ef daIo.in 0
lable, Illcdi/lCOlim ef dolll in • ~ ""10Ii",, of dato fr<>m0 table,
sorting of dolll.

6.2 Use efdo!a """trnllO O<JIIIIect10. IObleof datobue. -
Stdd:yef ADDNEW, UPDATE, DELHTE,MOVl!NEXT,
MDVl!PREVlOUS Illelh•••••,
Simple proaram' 10",nrc dId:ain a rablo.read data lim! a tablo,

7, I Ilui •• 1<lllenlSofa workshoet suoh as cel~ cell ilddrll$:!<,lYPesofdala,
~~

7,2 U•• of data_I 10~andread data from aworkshcoct
7.3 Simplo programSIO """" IfId rmove dab. frtrn • worbhcct.

(BL,aM)

(SL,4M)

(SL,BM)

, ,,

B,l Graphici conllell ,- f(lflll •• d Picllnbox, Coordinate .yst••••, lCI.Ie
pr<;lpl'l1i",and methods :. ScalcLoJl, ScaleTep, ScaleRiaftl,
ScaleWidth, ScaleHc;ght, Sealo, SaIl"", Salley Ill<lhodl. Graph;cs
medlocls :- Print. LIne, Circle, PJl!t.

9. n. ilIIo\rilIfI pI'GCI'••••••••• 0IpI!ded to be dloc..-d In Iht don (20L,20M)

(I) Te find !he "'ORoftrlangle when lengths of its sides .,upceificd,
{2} Te dot«mino wheIhc!r• iii""" num.ber is prime or n<ll.
(3) To dtI<l1II!ncwhelher • gival num.b!r Is 0V0Ilor odd.
(4) To find lIle IIUlIIef digiti of gi""" naturl.1nlmlbe:r.
(5) To find the odditim ofl'/lO giYCtllllatric:el.
(6) To find the product eflWl) gi•••• n>atrices.
(7) Te find lholl""'P'*' ofJi_ Illll!li>;,
(a} To find thCmaxlmum.lIltnhnlllll and IboIrloeatl"", in givt:n Jl!tof_ •...
(9) To find "'" ""We nfdefintie irlteP by uJlnll SimPIOll'13/8 rule.
{to} To lind the oolutian ofon "'luMi<:mby Newlon Raph_ melhcd.
(ll) To find the value of. rombln#iOll by using ••.•••.defin<l! fmction lOr

"'"'W.
"



•

(12)To determine wbelhor • &i""" nallll'al "Ilfll"" is porfecl "I •••..•ornOl. -I
(lJ) To •••.•••g•• given lei "fnumben in uo."dlng OlIddes<:co:Idingardor,

by usinll bubble oort method.
(14) To find !he preoall watb of. gi""" .."eo of "'Iusl pI)'Ilenlli.
(15) T<> find lb. fill..,•.•.• hio of. gi""" INri•• of equal paY"'e.u.,
(16) To fiIld the Vlllu. oh po:>:'taltilefur gi"",, set of IlUttlbon.
(17) To COOlpal'ethe ""o"'u r=ived by limple IIIlI """'powId intorem 00

gi\'Cl\ prirJeipol fur epecified tim ••• d me ofinurllSl.
(18) To draw hi.towam ond pill diqralll for givon daIa.
(19) To draw normal o:urvefor opo::ifiod....m... of m•••• omdIItIndud deviatim,
(20) To store ""d r•••.ieve Ill. data fiom. dal.abu. labia. ..•••.•
(2l) To lind !he I1IIlloffollowiIlgseri•• uplOfirstn la1Ds: iF.F

(al 31!- SIll +7114-9117'" •._.....
(b) 1/3'" 1.2/3.5+ 12.3 I 3.5.7 .•.... "." ••,.
(e) 1+~'12!+.'IJI •• '141+
(d) ./2'" h'12' .•.Jx' 12' +" ...."
(e) >:_.'/31+.'151_.'171+,

(22) To find the mean devialimlb<Jut moon for • given omofl'lw data.

BOOKS IlECOMMt:NDED

1. Or"ll P. and S8njlya H., SAMS Teo<;hY~f Vi••••1Suic 6 in 24 J!our>..
Tochmcdia 1998.

2, MilbP8U&fl.,Anllll: Pl'ognming in Vi-.llluio 6.0 (Updale Ed).
3, John smiley; lAInl in /'r<liIraIllVillU8lBuic-E..."plcs,2002

PAPER-VI (B)t PROGRAMMING IN VISUAL FOXPRO

(Venio.' iI npeded)

l.l Pam of I computer, - inpulloutput mi~ !il<lrIllemil. lrilhmceic •• d 1000c.
Uni~ OIlIIlrOllIIIit,=n1 proceWng unit, block diaJnun of """,,puler.
1.2 Meow"'a of dam •• d ~funnltion, lntr<dlotion 10 mOlhods of doll

codifie:atioo ",,,:Il•• BCD -'Y!itmI,EBCDIC S)'SleIl1ond ASCII ')'lItem
1.3 0peraIln1l S)'1l!ID

Mem~B of optnling O)!IlIlll\,"oed"'d fW<tion, of "" ••.&tina 'ystem,
lypCI of <>per.wa oys!<m:.cl:I_ ~ •••d il'lPhicol buod lntroclUClion10
•• vironm..,' ofW""""",""98 op<rlli,,& oystem_Med10ds to or_I new foJcIer.
opon OIl""iltinlll'oldcr, clel&.., ro!ilinl fold«, copy one folder 10 ..,~er
foldel',=..d move:one ••. more m•• IIom one folder 10""~.,. folder, del.1t
one ••. more til ••• !I'OIll1 foldel'.



~. Workl.., -..ilh Projed Mlnapr (6L,4M)

2.1 Me8llinll ofprojecl, Oponinll ond el""ing project monogeT, odd 0 file to 0
t Projeet, Modify ond delete 0 !lIe in 0 projecl,
, 2,1 W••.kingwithodlctml ••
2.2 M"""ing of databo••• lObi., field, primory key field, ""adiMte key field,

'"''''2.] Cmlle 0 new d111••booe, Opm OIlexlstillg dol8bose, Modi/)' • dar.base. Delete
OIlexlilling database.

2,4 The followillg commllJld>ore expected to be 'lUdied:-
CREATE DATABASE, OPEN DTA8ASE, DELETE DATA8ASE, CLOSE
DATABASE.

-"'.\ ,
,

DiscII"I"" ""llIe followi~g dalatypco
Ch••.•••••., illtog••., nlllll"rk. dale, datotime, ammcy, logical,

- (2L,2M)

•

(6L,4M)

•

•

4.1 M_ing oflable, field, prim~ key field, CllDdido!"kay lle!d. .-<1.
4.2 RclAllon.>hipbelwccn lobi"", - OlIe-to-one,OOe-to-IIIOIIY,manr-to-OII", OWl)"

tM!lOlly.
4.3 Distin<:tim bcIwo:cndatabase table OIIdli"ectabl",
4,4 Types of field>: • ch••.•etO!, integ••.•numeric, dale, dMetime, logiool, mO!lllo•• d g",,"',,1.
4,5 C!OIl!imof. n•••.labl., Opominll" Iabl., Modification in Sl.r'U<tureof. table,

Delotim of a lObi., Clooing "lable, Copying l';rul;Iure ora 18ble_
4,6 The following oornm•••d> .,.e "><p«:l«! to be ,tudicd :_

CREATE, CREATE TA8LE, MODIFY STRUC1URE, ALTER TA8LE
USE, REMOVE TA8LE, CLOSE TA8LES, DELETE FILE, COPY
STRUCTURE.

~: , S Worldna wilh RecGrda ora Table

5.1 Additi"" of fllCOI"dsto " table, Editing of rllOOrd., Y"teWingof r-.rds,
<kldi"" of records, Copyina r••••. ds from ""elable to 0Il<lIh••. tob/e.

5.2 Th" following comm•••doare expoctod to be otudied:
APPENO, APPEND FROM, APPEND BLANK, INSERT-SQL, UPDATE_
SQL, SELECT-SQL, BROWSE, DELETE.SQL, PACK, RECALL, ZAP.

"



(6L,6M)'

6.1 SMina of.......,n, MlIIlIing ofil>dcx IfId index file, T)pa ofindel< file ,.
el"",,,,,tII)' inde3<file •• d """'pound indo>.file (OlrU<:tlnl•••d non- .r
,,In'''lura!), Cteo.tlon""d Opening of 11'\inde>.file.

6.2 Th. followtna 1lOIlIlllIII<h•••• npected 10be orudied ,.
INDEX. REINDEX. SET INDEX. DELETE TAO.

7. Sa",~'''IelRHonII

7.1 U•• ofLOCA TE on.dSEEK <:<mIIUIIdsto -a. deoiruI record.
8. EIo_to olP""IftJIUIlIaI

(2WM)

(20L,20M)

8.1 Mean"'a of <or",n•••<I,I)'nlax, keyword, litcrll, <:aUaI1, memory \'llial:I1•.
Cl'OIIlionof m_ory •••.ilbl •• Types of mem,,"y •••.iIbI•• Scope of m_ory
VIriIbl.:. kol, pr;¥8IC,public.

U MlIIlIing{lpcl'lloo, T)pa of opntortl :-erilhmllie openIGn, relalional
operatm, kJaigll opmtors, ~ opentors. otring (lpa'al••.•,

8,l Condition ond <lccisi.., makinll' Mcollinll of """dilion. unoondition.al IIlId
oonditionell:nndlilli. The uae and I)'I>tlJ<oftb. fall,....lng oom!lWldll:-

" OOTO. 00 TOP, 00 BOTTOM
• IF__ ELSE-ENDIF
• DO CASE-ENDCASE

8.4 Repcl:ition of commando: Meoning of loop. UIlcondiliOllllII'Id oondilionn]
loop. The •••• ond oynlI>cofllle following comlllOlld1l,

• FOR.. _.ENDFOR
• FOR EACIi--ENDFOR
• 00 WHlU! -_.- ENDDO
• SCAN---ENDSCAN
• EXIT. """8.3 l'roo:cIdureI •• d •••. -.defined l\ln<:li"",

Mcanina ofl"'ocedure ond IIJI!I"defined fimctim. OtItion of IlJI'OCCl'iueIII<!
on •••• dofined l'unetioo, II1IIof procedure II'Id ••••. defir>odfunctim in I
pt"lP"""'. Med>odo of puoi<Ia wJuer, to )llIImeterl. D;.1nc:tion bIIwco:n
proc:edure•• d fimc:tion.Th. fallowins """,maJIlO Illl e>:J""ied to be ltIldied :_

• •



,

PROCEDURE-_ ••• ENDPROC, f1JNCTION-._ ••ENDFUNC,
SimJlfe munples on procodure •• d fundi"" ••

8.6 Prognan flies: Creation or a new prOgnlllllll", Modilialtion in ""istiDg PfOll'\UIl
til •• Eue:ution ,,1'0 program, erc.tion of eJ<OWIIbl.51•.
Th. followlnK""",,,, •• d, are exp«1ed 10 be studi~: MODIFY COMMAND.
00 OlIdBUILD,

9. Ballt-lafbDdlOllll (7L,7M)
Th. use and syntax ofth. followina funoti"""
Nummo funaimo: ADS( ), INT( ~ CEILING{ ). FLOOR( J, MOO( ), Exp( ),

r"JO()'LOGIG(),PI(),SIN().COS(),TAN(J,ATAN(),. _ ~
I •••,UR(), .
String nn,eti""o: LEN(). VAL(), STR(), RJGHT( }, LEn'(), SUBSTR( ),
UPPER( j, LOWER(). ALLTRIM( ), ASq ), CfiR( ), REPLICA'1'£( ).

Ihte ond time funcli"",: DATE( ), DMY( ), DTOC( ), CTOD( ), DAV( ),
MONTH(). YEAR{), CMONTH(). TIME( J, HOUR( ), MlNUTE( ),
SEq ).

~ Mi..,.n""oeu. function" EMPTY( ), RECNO( ), RAND( ), FVo. PV( 1, ALEN(
, ), ASCAN(), ASORT{ ). INLIST{), EOF( ), FOUND( ).

10. Mlsl!d1•••eo•••c..mlll8lldr (7L,7M),. ~
Ill" fullowins mi>eellar1""", eommanch...., el<pOClOdto be >ludied:
,Ay. GET, READ,?, 'fI, SET TALK, SET DATE. SET CENTURY, SET Fll.TER,
;BT )(ELATION, CLEAR, CLEAR TO, CLEAR ALL, STORE, DIMENSION, DO,
WrURN, QUIT, CALCULATE.

(6L,6M)

,.(- Ji<rn•••u of object oriented I""<I8J8lIIIlllni wc:II •• object, c1••• , Propmieo; of
objocts, methods and even"',
Principl •• of obje« ori""led programming: I'n"'psulotlm, Pol)mmpllism IIld
lnhorillmcc.

1.2 Fonn •• nd Centro!!
MOlIIling of ram and oontrol, prOOO<lureto !<!locI, deaelect. ploce, resiu,
movo, delete IlIId""P)' • amtrol '"' • ram. U"" of standard cOlurob SIdl ••
lobol, tOXlbox,omnmand bulkm, dleek m:.. Il(ItitIllbuttOll. Freq\lefttly used
properties of standard C<Jlltrol•. Writing methods fur differ..,t li'e<lUflltly
used •••.•••to I3aOCi'Ted witll !lIlIIIdard control.. Creorim of form. The
following commlll,," are expoclcd: MODIFY FORM, no FORM.

"



II. Roport~ <?L.7M)
11.1 Study ~f mious porto of rcporl 1biIn<r, Q'alim ~f <:USUJmrcporl,

modifi""tiOll in the rcporl Ioyout, prinlina of rqot. U", of the follcwinll
<'OIMItndo ore cxpeclcd: CREATE REPORT. MODIFY REPORT,
REPORT fORM.

11.2 Simple CXlDIIplem Propm.tlOlland $lrintmaof a rcporl.

12. Tho rolluoo1q protnlD' It>be d.....- 10tilt •••••.WIllie 'II'rltiqJI"OInmo,
.tJu!MbI on upeoled It>_ rnq"OI •••• ..r _r dehtd JI"OfOd- ••••
tuttlImu flitu ...-bIt. (20L,20M)

(I) To colallolt ••• oflri""i1e...men lenat/t. of ill lideo arupocilitd,
(2) To find the!Ulll of two lllatri"",.
(l) To find lb. product of two maaiCCl.
(4) To firldthe transpooe ofo maaix.
(') To find the SllIlIof diKiIl in Olli•.•••IIshnl "limber.
(6) To find the m••• ond slandolrddevi.JliCOlof I8lldoonownbot$ between lW~

speo:ificdvalo••.
(7) To find spolcificdpcrccntl10for. ai•.•••raw daIa-
(a) T~ find the DW<imwn.minim.." and the•. 10Cilicn. for • gi""" raw doli.
(9) T~ """"i" the iii..., ~""" In iIll:r...ma or decnulna ord•• b)'

uslnll bubble "'" mecllod.
(10) To find the poeoentvalue oh series ofpa)1lle,m without ""ina !Nilt-io-

funetim.
(11) To fiDd!he S1aIislial1rmb of ••••. i•• of ab>cr>'.ti""".
(12) Tn find the oombiJlcdIII'" furgi_ i""I'P'I ...m••• lI!u and .venge

of"" /P'OUP ""' liven.
(ll) Tn lind the vatue oh pamUlltion ( 0 Pr ) Iltd combimltioo( nCr),
(14) To draw I sample of IIp<lCified.izefrom Poi""", diotrib\ltim far gi>-m,...,,-
(l'l To fiDd<uttIoffullawina oorIeo10Iinl J110l'l1l'"

(I) O••~II"!Iri. Hrl•• with fi••t t.m 0 Itld caIImOfl ratio r oplo firll "_.
(b) 318- 5/11 .••7114 - 9117 .••". "".
(0) 113+ 1.2 / 3.S .••1.2.3 / ],S.7 + ,.
(d) 1.•.•'/2!+."ll .•.•• /41 .•..
(e) ./2'" 2.'/2' .•.3.' i 2' .•....." .
(f) x-x'/ll+x'/'!-.'/71+ .

(16)To fiDdthe m••• dcviIlicnllbaut m••• for • 1Ii_ MIlofraw daIa,
(17) Tn dsl!l'Jllillewhdb ••• (li- _bet i. pime or nat.
(IS) To detcnnine whelll••• iii""" IIUDIbcrioCWll'lor odd.
(19) Tn oirnulolClthea",,"&< ••••••• d nh p-oducl wh••• rhe put dolo m oct•• 1

dem.wJdoftbel"'Qducl Is ah-«>.

n
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•
(20) To calculate !he "",orne tax wh", the ""'able incorne and I1lteSof

/:, mcomemx ••.• spoclflod.
(11) To find the val •• of dmn;ll: integral by •• wg Simpoon', 318rule.
(22) To find lb. 5Ohll;0I\of an equatillJl by Newton ~""n m<dlod.

BOOKS RECOMMENDED

1. SIeve Sowy", et oJ. :EfJocti •• Tetbiqueo b AppliClllion De>oIopm •• t
witll Visual FoxPro 6.0

2. Menochem Bezisn: Sl*ial &llnm U,ing Vi••••l FOl<Pro6,
3. Microsoft Vi!llllllFon'ro 6.0 I'roarammet. Guide.



PAPER-VII

PRACTICAL PAPER-I

Sr, No. Ttl••

OJ Fitting ofNeptive B;"lIIIIiaiDic:ibutil"\,
02 Filling of tog_norm. I Dilllribullm,
03 FItting oflrunoaled binom..iallllldtnmQlted Poi...,., dilllrib\ll;on"
l\4 Mode! wnpling fran Nepll~e Binomill Diolrlbutim JllId Cauchy

Distrib\ltim,
OS ulimllilll of plII"IUlllIIerS[MOXimlDlllikeJihO<l<lemmotiOfl, m«hod of

momentsj.
06 Coo!ltruction of """fideilce int<rvaI. for poromel••.• .,d dHf•• on.,., of

pr~illl'.
01 Construelim of """fideiloo irIlon'o.l. for JlI'<lp<nilll(') of nonno.l

Distribulilll,
08 TClllin&~ nypol!l",i>-] [ ProbobilUl", of crrcn oflWOkinds]
09 T""mg ofnypol!l",i ••n [ MP _ •••d power oflhe tesI j
10 TCSling of hyp<>lb•• is-m [ Con_i"" of lJMP tell fur .imple null

hypot/lc>i>ogaiIlll <nnpwlte b}poth •• io fur Binomial, Poi...,.., N""""I """
ExponallW Distribution. I

11 NlII_p••••••••••• _1 [SiJlllc.t, Wik:ox",,'uiJlled RIlk 1000j.
12 NlII-ponmelrieteoto-lJ (Median tal, M..uI-Whi1la)' lell, Run tesl fill"lIIe

...,ple ond IWOI/lIllple JlI'<lbl=. j.
13 NCJIl"1"lra"'elric1COlI.1I1(Kalm"ll~.SPJirnov tat].
14 NlII-"" •• _lrk _IV [Mood tat for tesling .••••ilbilit)i of two

popul.tion, Krusi<aI-Wolli,Iat fur k wnplo problfm.].
J5 SPRT rll"Dinomial ond Poi""", Dilllributilll'.
J6 SPRT fll"Normal OIldExpan"'lW DIolrIbutl'""
17 Delcrminll;on of _...,.1 ..,.;otilll by m...m, .vr:nae m<thCMioCMi,.tio to

trelld mcdlod. OR AppJi\:lllkm of Marl<ov dain, Random Wolk •• d
Gombltr'. nrin I""obkm.

Jg DcmoJl'llllly OR Model "",,,plin, fran 0 ,ivell Marl<". <t1oiJ1,
Ma •••• DIotrlt.tkoo

PnIIIea!. Sr. No. Nl.tureof •••• Time
Sect;lII ,~., ,.. ••••• " 2 Hn. 30 Min.

" lllla 18 " ••••• " 2 }fro.31lMIn.
VOn " During Proml",,1

VerifiCII;on of J<Q'IIaI " E"""itwinIl .

•
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Sr.No.

"'"
"". "r". ~

~~ 07

'"
"'"
"

j """} ", ••
".,

PAPER-vm

PRACTICAL PAPER."

lktmninJliOll of sample 01••.
Sl'"Iematio Sampling [Drawing samplo, E.sIimation of populo!;"" m.." and
(XIpIlWillllOlll, 'l.Ondard <mlI'S 1If1h"", •• timalor'l.
Piolling X-ehart, MR-ehart,
Plotting CUSUM Chart,
Computali"" of Process Capabilities Indiceo.
Singlellld Dwbl. Sampling Plans fer 8llnbute. [OC, AOQ. AOQ!., ATI].
D!termlnllli"" ofSmgle Sampling Plan for attributes.
Det.!rmin'l;"" of minim.ol <ut ond minimal plllh 'et of spmlied !i}'SIern for
system containing Jess I!wI or equal 10 fiVllOOIIIJl(ment•.
Anall"i. ofC.R.D. !Testing of ,ignifiClll1ceoflinear treatment """trutsJ.
Allllyoi. of R.B.D. [ Testing Df ,ignifioance of linear _en! conlr8sts,
effioi"'lC)' ofR.B.D. w.r,l IXIn'e5p<IndlngC,RD. ].
Anall"i. of L.S.D. [ Tesling of siKllificance of lin•••. tr_otI oontrast.,
efllcimcy of L.S,D, w.r,t. CUi'esp<l,dini eR.D. and RB,D. ]
Analysis of C<JVBrioncein C,RD, 0I'IdR.B.D.
MWins plot(.) in RB,D,
MiMing p!ol(.) in L.5.0.
Anal}'",. ofaLB,D,
Ana~ of 2' tI<:IoriaI""l'Ol"imont8m111gedin RB.D .
Anall"'is of 2'fiwt ••.ial ~mt with l<J!Iland ~01 """frondiDg.

Seaioo Pn!;<:aI, Sr, No. NIl\lreof """ r~.,_., J 108 1'""..Ii",,) •• 2 Hrs. 30 Min.

" 91017 PracIi",,1 •• 2 Hr•. ~OMin,
Vi••• '" Durin, Prwtical

Vcrifi<alian of Jwrt10l '" E.wninlltlon

"

. .1; '.
•



PAPER-IX

PRACTICAL PAPER-III

(Uaial e-p ••••, PnJvammLaa •• VISUAL FOXPIlOJVISUAL BASIC)

Sr. No.

Preoontatiooof raw dw. by ftcqucncy and c:um.uloti,. ftcqWlnO)'lIIbla. •
C.lwlotion of mcuwcs of ecrural tcndalcy. dispcnion, skcwn••• ':\.i
""""',Calcu1lltiooof comloti<ln ~lenl.
RqresIioo "IlfO~ ,,",,"bl •• ,
Filring of Binomial, P<liaoo and NOIl"Ii""Binomial Di!l1ribulion.iIIldtesr of
goodn••• of lit.
Flttlna of Normal Di<trlbutionand lett of goodness of fit.
ANOVA ofC.R.D. one!R.B.D.
llrawm, random ..."pl •• from -. ••. d "..ivariR dil<2'CfCand C<If\IWlIOU'i
dilRribuliOll'oodI •• BinMlial, Poiooort.Normallfld l!l<porIenrlll.
DctcrminliliOllof ~imum period of r-ep--'Cll! of an iuon ",hon mm"l' (
val••••i.oot __ ,
NOII.~lIIrlc tCOl{Mono.WhiOl")'U tat]

Pn.ctlcal No. II to IS •••• devoted tor 1'r<Ijecl••••••. •
11 JdcIltifiauion of rcallif. problem. wh••.• ItIlinicaltccllniqllCll can be used,
12.14 l'IIru>in.II-.d data collodion.
15.16 Al\e.1l"'itof dm collected,
11_1g R<ponwr~ing.

Sc<:Iion PnIIical. Sr, NllUfe of Exllfl. ••••• Tin•
", 1\010 I'rIo:Iical ~ 2 H••. JIl Min.

" Jl to i' Proj"'" Rop7l and ~ 2,~ J0';t.

" Vi,,", fora bI,ch
Vi,," booedon Seai"" 1 " DurinjI Praetic:.l
V.ifH:lliool of Journal " Examinalionof

Sc<:IiOIlI ,
•



NORTH MAHARASHTRA UNIVERSITY. JALGAON
Syllabus for T.Y. B. Sc. (Statistics)
(With effed from June 2004)

C••••re.Uoo 00 page number:3

.:(\. Read tbe Instru.tlon oumb.r I."
Students ma,t compl.te all the practical, in oach of the Practical paper as per the
satisfaction ofthe eoncomed t-::len..-.

I. Read Ih.lnSlruction number 8."
"

In praclical Paper III $Opllrale Projecl should be .,.igned 10 individual student.
Eech student should write the Project report on project work lind .ubmit. copy
of Project report at the DepIlnmenl before the practi""l examinaliOIl.

Read Ihe iastMlcllon Dumher 10 as:

I'or each 'hoorJl paper. ooncem teacller should arrange ""d conduct tWll tutori.l,
""d two ,em in.,. •.
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