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cfro’ki Atkkok dh mifLFkfr e foke fjLi,Ul BjQI vikdYiuk,

vidrk oek] Bhek €Xxh] fluh oxtil] vil.k Hkfed™*] vfufnrk nRrk ,o ,Ynd oxht!
H—wu-i-- dah; Beah eRl; vul/ku ILFku] dkfPp-682 018] djy
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Bk

iLrr y[k e] fudVorh bdkb;k I ¢fro’ cHikok dk Rftefyr dju oky fo'%ke fjLi,Ul QI eMy ij v/

;5u fdsk x5k gA cfro’hh ckkok d BkFk 2'x3 Q,e d f}ri; v,Mj fo'ke fjLi,Ul 1jQI d fy, 1)fr fodflr
dh xb gA ekinMk 4ijkeVjlt d Beku Alj.k o0 fudV&v,Fkxkuy vidyu d fy, vio’;d Afrclk giir fd; x;
gA 2"x3 d fy, ucj bQDVE d Lk f}rh; v,Mj ,flefvdy jkvey tMtkbu (SOARDNE) cuku dh fof/k fodfll r

dh xb gA
"K'n drthd
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ABSTRACT
In this article, we have discussed a general methodology for constructing Asymmetrical
Response Surface Designs in the presence of Neighbour Effects. Methodology of form 2"x3 has
been derived. Conditions have been derived for the near orthogonal estimation of coefficients of
response model. Further, conditions for rotatability under these models have also been obtained.
A method of constructing asymmetrical response surface designs i.e.2"x3 for fitting second order
response surface in the presence of neighbour effects has been developed.
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—fkv/;;uedb, I ifjflRdfr;k g'rh g tgk
mi’; dA 0;k[;kked pj vkj ,d 3k ,d 1 viid
vl r nt dk ¢frfd;k pj/ pjé d chp Beg dk fudkkdjr
djuk g'rk gA dk;G.kyh €k Bokke ¢frfd;k clir dju
e enn djri g ml ¢frfd;k brg dk;c.kyh tRSMH
dok tkrk gA bu rjhdk dk mi ;kx ¢frfd;k vkj ¢frfd;k
dk cHikfor dju oky dkjdk d chp Bcelk dh tkp dju
d fy, fd;k thrk g, €l vikdre mit vkj U;ure
ykxr di ¢kir dju d fy, dkjd Lrjk dk Bcl vPNk
1V [KEukA vij-, I-,e-dk mi;kx foftklu xkQdy]
M ; dh; vkj xf.kr; rdutdk dk mi;kx djd fd Ih
¢fd;k dk fodflr dju] Bekju ;k vudfyr dju d
fy, fd;k tkrk gA

VvDIj] vij-, I-,e- e ¢frf@;k pj vij Lor=
pj d chp d ek dk =i Kkr ugt g'rk g vij blfy,
bl ¢k;kixd {k= d Harj] pj e mi; & fMxh d cgin
Hjk ckir fd;k tkrk gA cgin eMy &k i;kr -1 1
loh el=k&cfrf@d;k Bca dk cfrfuféRo djr g] mlg
¢frid;k Brg ifjLi,Ul 1jQI% eMy dgk thrk gA
fMEkbu & ¢frf@d;k Brgk di fQ{Vx di vuefr nr g
vkj mudh i;krrk d ijifk.k d fy, ,d mik; ¢nku
djr g] mlg ¢frid;k 1rg fMtkbu dgk tkrk gA vij-
,1-,e- 1j fooj.k d fy,] c,DI vkj Mij 119874 [kjh
Vij d,uy 11996% vij [kjh 120174 dk mYy [k dj 1dr gA

cfrid;k Irg ¢;kxk e vikerkj 1j ;g ekuk
thrk g fd voykdu Lor= g vkj vklUu 1Mk bdkb;k
e yikx mipkjk I cikfor ugt gA yidu , It fLFkr e
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tc bdkb;k dk ,d jf[kd rjid 1 cgr djic 0;ofLFkr
fd;k thrk g ¢k;kixd bdkb;k vkBUu bdkb; k@ H[kMk
ij yix mipkjk I Mkl cHikok dk vulo dj Idrh g
iMij ,0 xVeu] 1980; txh L, V-, vy 2010; oxie V-
.y 2016; Bkfjdk ,V-,y-] 2009%A mnkgj.k d fy,] ,d
{i= ¢skx e ;in ,d KM 1§ ,d jkbk; fud mipkj
ykx fd rk g] rkiou d cgko d dkj.k jklk;fud
mipky dk (;Hkko iMc H[kMk 1] Qy Idrk g ;k feéh
dr;kgu l ,dH[M I fu'Qy feéh fefdr gk Idrt
g vxy H[M T xj&ck> feéh d TkFA blfy,] ;g

UJ[ku vio’;d g fd fdlh fo’k'k H[M I ckir
gfrf@ u doy ml H[M i ykx mipkj 1;ktu 1
cHikfor gkrh ] cfyd iMkIh H[kMk 1§ ykx mipkj
I ;keuk Jhjk Ha chkfor gkrh gA vDj] , I cHikok dik
de dju d fy, Dkodkfusk cjrh thri gA ;g V/;;u
IHko iMkIh fgrk dk ¢frfuféiRo dju d rjhdk dh ryk’k
dju vkj ;g thpu d fy, g fd D;k okLro €] o IHh
ektn gA blfy,] e My e iMkIh bdkb;k d ¢hko dk
"lfey djuk egoi .k g rkfd ¢frfd;k dk vigd IVid
vueku yxk;k € TdA

Bkexh ,o 1ji{k.k fof/k
futufyflkr ,d Bkekl; ¢frfd;k e, My g ftle rRdky

ckb vkj nkb iMkIh bdikb;k I cHdo “Kfey gt
yur=qu;gwrf(xu)+euf,u'=1,2 ..... N (1)
> Ok Jw =1 :Mu=u’

=a, |a<1, ;fn u-u=1

=0, vU;Fk

X, X, X Lor=pj] ycfri@d;k pj vkj N dy

voydu gA gk o] ck, vkj nk, iMkIh bolkb;k 1
Ih cHiko dk cfrfuf/iRo djrkg vij 0 I 1 rd dh

bidh Bhek, gA f(x,) og QD’ku g fedd Hijk
¢frid;k vkj buiV pj Icthr gA

;okijn dkjdk d’Lrj nk ij vkj ,d dkjd
d' Lrj riu ij] ;kuh ,d 2"x3 QDVifj;y] ,d fo'ke
¢frid;k hrg ij fopkj fd;k x;k g A ekuk thu okyk
e,My bVjD’ku dh *krk d fcuk ,d nljk v,Mj dk e, My
gA bldk zi bl ¢dkj gt

n+1

f(Xu) = Bo + ZBiXi +Bn+l,n+lxﬁ+l
i=1

B, B,in+1 dhjdk d jf[id gtk vig B, ., [in+Li0
dkjd ok %r cikio] vuetiur fd, tu oy ijieiVj

gA

eMy (1) d” futufyf[kr efVDl Qke e fy[k tk Idrk
gt

Y =GXp+e,

G ,dNx (N+2)dkucj efvDl g] X ,d (N +2)
x (n+3) fMtkbu efVDE g] B ,d (n+3) x 1 ijkehVj
oDVj ,0e ,dNx1 N(0,6%1),jj 0DVj g A

bl ifjfLFifr d fy, fMtibu efvDl bl Adkj g

IXy X oo o Xy - - - X X X§+1N_
1ox, X o0 0 X o0 Xy X Xfm,l
Xy X o0 Xy oo Xy Xy X,
. .
1 X Xy X o X XTHll thtll
Xy Xon + 0 0 Xy X Xoaw X
1 5 o % X R
=(2'2)'z'Y
ol
Z=GX,

D(B)=0"(22)"
cfrid;k e My d x.kdk d fudV v,Fixkuy
vidyu d fy, vkj Alj.k di fLRjrk d fy, vio’;d

*fr ckir dh xb gA bld vylkok] bu e Myk d jiVVcy
gku dn fLFkfr Hh ckir di xb gA



vuelfur fLiI0 ok ALj.k D X5 ij fulg djrk gA

1jh.kke ,0 fooipuk

fn, X, ad fy, og fcn feld fy, leku g] vuekur
fjLiUL dk Alj.k Beku gxkA ;fn fdlh fen x ij
vuekfur fjLiJ1 dk Alj.k doy fM&kou dz fon 1 x
dh njh 1j fulky djrk g] rk fMtkbu jivVvey gkrk gA
bl x.kdk Ir'V dju oky fMebu dk ; gk f}rh; v,Mj
Jflefvdy fjLi,Ul 1jQI fMtkbu (SOARDNE) ciyk
X;kg A

1 -1 -1 -1 1
1 1 1 11
1 1 1 0 0
1 1 1 -1 1
1 1 -1 11
1 1 -1 0 0
1 1 -1 -1 1
1 -1 1 11
1 -1 1 0 0
1 -1 1 -1 1
1 -1 -1 11
1 -1 -1 0 0
1 -1 -1 -1 1

Xo2oxs = | 1 1 11
1 1 1 0 0
1 1 1 -1 1
1 -1 1 11
1 -1 1 0 o0
1 -1 1 -1 1
1 1 -1 11
1 1 -1 0 o0
1 1 -1 -1 1
1 -1 -1 11
1 -1 -1 0 0
1 -1 -1 -1 1

1 1 1 11
(96 0 0 0 64|
0O 60 0 0 O
ZZ={0 0 60 0 O
0O 0 0 4 O
64 0 0 0 44

2"x3 SOARDNE di fuek.k dh fof/ki 2"x3 I ;ktu
dk yDIxfQd @e ;k fjol yDIkQd Be e 0; ofLFkr
djA In-1#2"x3% virfjDr 1;ktu bjuh 2" xV d Ltk
dk %eku I ¢kir djA cfro’ih cHikok d fy, Bhek fcn
d -1 e nkvirfj& fcn ©M tir gA ifj.lkelozi
ni2"x3t ju e ,d SOARDNE fMtibu Aklr gixka
vuelkfur fd, thu oky ekinMk di dy B[;k n+3 gA

2?x3 di fy, SOARDNE:n % 2 d ifj.kkeLoz1 3
dijd X, X,vij Xt g] dijd X, vkj X, niLrjkij
¢hid vij X, riu Lrjk #22x3t ij A igy fjol
yiD 1 dixifQd @e e 0;ofLFr i.k QDVKj;y 1 12 ju
Gkir djr gA bld cin] X, 1 Icf/kr nlj d,ye dhi
Tkexth dk X, 1 Icfhr igy d,ye d uhp vij igy
d,ye I Icffir Tkext dk nlj d,ye d ubp fy[k
X;k gA vr €] Ihek ju €M tr gA clir SOARDNE
24 ju e JIWcy gixiA ikp d,ye (1X XX, X%) Vij nk
Ihek fenvk d BkFk 24 fenvk d BEFk fMEkbu efvD
X QI ¢cdij g , oA R

V(Bo) =0.34375, % VB =VB2) ~ 0166,
V(B:) =025, o VBx) =075
Cov(By,Bs) =—0.5

V(%0)=0.3771 € x e M fenvi d fy, Beku gh
fulldllk:
fodflr di xb IH vidYiuk, vuelfur
fiLill d Aljk db fLFjr di Bfuf’pr djrh gA
blfy, tM&tkbu jiVVcy gA

(Z22)* =

[0.3437 0 0 0 -05
0 00166 0 0 O
0 0 00166 0 O
0 0 0 025 O

| -05 0 0 0 075
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