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çfros’kh ÁHkkoksa dhs mifLFkfr esa fo"ke fjLi‚Ul ljQsl vfHkdYiuk,¡
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lkjka’k
izLrqr ys[k esa] fudVorhZ bdkb;ks ls çfros’kh çHkkoksa dks lfEefyr djus okys fo"ke fjLi‚Ul ljQsl e‚My ij v/

;;u fd;k x;k gSA çfros’kh çHkkoksa ds lkFk 2n3 Q‚eZ ds f}rh; v‚MZj fo"ke fjLi‚Ul ljQsl ds fy, i)fr fodflr
dh xbZ gSA ekinaMksa ¼iSjkfeVjl~½ ds leku Álj.k ,oaa fudV&v‚FkksZxksuy vkdyu ds fy, vko’;d ÁfrcU/k çkIr fd;s x;s
gSaA 2n3 ds fy, uscj bQsDV~l ds lkFk f}rh; v‚MZj ,flesfVªdy jksVsVscy fMtkbu (SOARDNE) cukus dh fof/k fodflr
dh xbZ gSaA
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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 2n3 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.2n3 for fitting second order
response surface in the presence of neighbour effects has been developed.
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çLrkouk
—f"k v/;;u esa dbZ ,slh ifjfLFkfr;k¡ g¨rh gSa tgk¡

mís’; dÃ O;k[;kRed pj vkSj ,d ;k ,d ls vfèkd
vkSlr ntsZ dk çfrfØ;k pj/ pj® ds chp lacaèk dks fuèkkZfjr
djuk g¨rk gSA dk;Zç.kkyh tks loksZÙke çfrfØ;k çkIr djus
esa enn djrh gS mls çfrfØ;k lrg dk;Zç.kkyh ¼RSM½

dgk tkrk gSA bu rjhdksa dk mi;ksx çfrfØ;k vkSj çfrfØ;k
dks çHkkfor djus okys dkjdksa ds chp lacaèkksa dh tkap djus
ds fy, fd;k tkrk gS, tSls vfèkdre mit vkSj U;wure
ykxr d® çkIr djus ds fy, dkjd Lrjksa dk lcls vPNk
lsV [kkstukA vkj-,l-,e-dk mi;ksx fofHkUu xzkfQdy]
lkaf[;dh; vkSj xf.krh; rduhdksa dk mi;ksx djds fdlh
çfØ;k dks fodflr djus] lqèkkjus ;k vuqdwfyr djus ds
fy, fd;k tkrk gSA

vDlj] vkj-,l-,e- esa çfrfØ;k pj vkSj Lora=
pj ds chp ds lacaèk dk :i Kkr ugÈ g¨rk gS vkSj blfy,
bls çk;ksfxd {ks= ds Hkhrj] pj esa mi;qä fMxzh ds cgqin
}kjk çkIr fd;k tkrk gSA cgqin e‚My tks i;kZIr :i ls
lgh ek=k&çfrfØ;k lacaèk dk çfrfufèkRo djrs gSa] mUgsa
çfrfØ;k lrg ¼fjLi‚Ul ljQsl½ e‚My dgk tkrk gSA
fMtkbu tks çfrfØ;k lrgksa dh fQÇVx dh vuqefr nsrs gSa
vkSj mudh i;kZIrrk ds ijh{k.k ds fy, ,d mik; çnku
djrs gSa] mUgsa çfrfØ;k lrg fMtkbu dgk tkrk gSA vkj-
,l-,e- ij fooj.k ds fy,] c‚Dl vkSj Mªsij ¼1987½] [kqjh
vkSj d‚usZy ¼1996½ vkSj [kqjh ¼2017½ dk mYys[k dj ldrs gSA

çfrfØ;k lrg ç;ksxksa esa vkerkSj ij ;g ekuk
tkrk gS fd voyksdu Lora= gSa vkSj vklUu iM+kslh bdkb;ksa
esa ykxw mipkjksa ls çHkkfor ugÈ gSaA ysfdu ,slh fLFkfr esa
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tc bdkb;ksa dks ,d jSf[kd rjhds ls cgqr djhc O;ofLFkr
fd;k tkrk gS] çk;ksfxd bdkb;ka vklUu bdkb;ksa@ Hkw[kaMksa
ij ykxw mipkjksa ls iM+kslh çHkkoksa dk vuqHko dj ldrh gSa
¼Mªsij ,oa xqVeSu] 1980; tXxh ,V-,y-] 2010; oxhZt V-
,y-] 2016; lkfjdk V-,y-] 2009½A mnkgj.k ds fy,] ,d
{ks= ç;ksx esa ;fn ,d Hkw[kaM ij ,d jklk;fud mipkj
ykxw fd;k tkrk gS] rks iou ds cgko ds dkj.k jklk;fud
mipkj dk çHkko iM+kslh Hkw[kaMksa ij QSy ldrk gS ;k feêh
ds rS;kj gksus ls ,d Hkw[kaM ls fu"Qy feêh fefJr gks ldrh
gS vxys Hkw[kaM ls xSj&ck¡> feêh ds lkFkA blfy,] ;g
è;ku j[kuk vko’;d gS fd fdlh fo’ks"k Hkw[kaM ls çkIr
çfrfØ;k u dsoy ml Hkw[kaM ij ykxw mipkj la;kstu ls
çHkkfor gksrh gS] cfYd iM+kslh Hkw[kaMksa ij ykxw mipkj
la;kstuksa }kjk Hkh çHkkfor gksrh gSA vDlj] ,sls çHkkoksa dks
de djus ds fy, lkoèkkfu;ka cjrh tkrh gSaA ;g v/;;u
laHko iM+kslh fgrksa dk çfrfufèkRo djus ds rjhdksa dh ryk’k
djus vkSj ;g tk¡pus ds fy, gS fd D;k okLro esa] os lHkh
ekStwn gSaA blfy,] e‚My esa iM+kslh bdkb;ksa ds çHkko dks
'kkfey djuk egRoiw.kZ gS rkfd çfrfØ;k dk vfèkd lVhd
vuqeku yxk;k tk ldsA

lkexzh ,oa ijh{k.k fof/k
fuEufyf[kr ,d lkekU; çfrfØ;k e‚My gS ftlesa rRdky
ckb± vkSj nkb± iM+kslh bdkb;ksa ls çHkko 'kkfey gSa%
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X1, X2, …, Xv Lora= pj] y çfrfØ;k pj vkSj N dqy
voyksdu gSA ;gka  ] ck,a vkSj nk,a iM+kslh bdkb;ksa ls
iM+kslh çHkko dk çfrfuf/kRo djrk gS vkSj 0 ls 1 rd dh

bldh lhek,a gSA uf (x )  og QaD’ku gS ftlds }kjk

çfrfØ;k vkSj buiqV pj lacaf/kr gSaA

;gk¡ ij n dkjdksa d¨ Lrj nks ij vkSj ,d dkjd
d¨ Lrj rhu ij] ;kuh ,d 2n3 QSDV®fj;y] ,d fo"ke
çfrfØ;k lrg ij fopkj fd;k x;k gS A ekuk tkus okyk
e‚My baVjSD’ku dh 'krksaZ ds fcuk ,d nwljk v‚MZj dk e‚My
gSA bldk :i bl çdkj gS%
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0, i ¼n+1 dkjdksa ds jSf[kd çHkko½ vkSj n+1,n+1 [+¼n++++1½osa
dkjd dk f}?kkr çHkko] vuqekfur fd, tkus okys iSjkehVj
gSaA

e‚My (1) d¨ fuEufyf[kr eSfVªDl QkeZ esa fy[k tk ldrk
gS%

eGXβY  ,
G ,d N  (N + 2) dk uscj eSfVªDl gS] X ,d (N + 2)
 (n+3) fMtkbu eSfVªDl gS] β  ,d (n+3)  1 iSjkehVj
o¢DVj ,oa e ,d N  1 ),0(N 2 I ,jj o¢DVj gS A

bl ifjfLFkfr ds fy, fMtkbu eSfVªDl bl Ádkj gS
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çfrfØ;k e‚My ds xq.kkadksa ds fudV v‚FkksZxksuy
vkdyu ds fy, vkSj Álj.k dh fLFkjrk ds fy, vko’;d
'krsaZ çkIr dh xbZ gSaA blds vykok] bu e‚Myksa ds j®VsV¢cy
gksus dh fLFkfr Hkh çkIr dh xbZ gSA





vuqekfur fjLi‚Ul dk Álj.k 
n

2
i0

i 1
x


 ij fuHkZj djrk gSA

ijh.kke ,oa foospuk
fn, x,  ds fy, og fcanq ftlds fy, 

 
leku gS] vuqekfur

fjLi‚Ul dk Álj.k leku gksxkA ;fn fdlh fcanq x ij
vuqekfur fjLi‚Ul dk Álj.k dsoy fMtkbu dsaæ fcanq ls x
dh nwjh ij fuHkZj djrk gS] rks fMtkbu j®VsV¢cy gksrk gSA
bl xq.k dks larq"V djus okys fMtkbu dks ;gka f}rh; v‚MZj
,flesfVªdy fjLi‚Ul ljQsl fMtkbu (SOARDNE) c®yk
x;k gS A

2n×3 SOARDNE ds fuekZ.k dh fof/k% 2n×3 la;kstu
dks ysDlksxzkfQd Øe ;k fjolZ ysDlksxzkfQd Øe esa O;ofLFkr
djsaA ¼n-1½¼2n×3½ vfrfjDr la;kstu ¼ju½ 2n xqV ds LraHkksa
dks ?kqekus ls çkIr djsaA çfros’kh çHkkoksa ds fy, lhek fcanq
ds :i esa nks vfrfjä fcanq tksM+s tkrs gSaA ifj.kkeLo:i
n¼2n×3½ ju esa ,d SOARDNE fMtkbu ÁkIr g®xkA
vuqekfur fd, tkus okys ekinaMksa dh dqy la[;k n+3 gSA

22×3 ds fy, SOARDNE: n ¾ 2 ds ifj.kkeLo:i 3
dkjd ¼X1, X2 vkSj X3½ gSa] dkjd X1 vkSj X2 n® Lrjksa ij
çR;sd vkSj X3 rhu Lrjksa ¼2

2×3½ ij A igys fjolZ
ysfDldksxzkfQd Øe esa O;ofLFkr iw.kZ QSDVksfj;y ls 12 ju
çkIr djrs gSaA blds ckn] X2 ls lacaf/kr nwljs d‚ye dh
lkexzh dks X1 ls lacaf/kr igys d‚ye ds uhps vkSj igys
d‚ye ls lacaf/kr lkexzh dks nwljs d‚ye ds uhps fy[kk
x;k gSA var esa] lhek ju tksM+s tkrs gSaA çkIr SOARDNE
24 ju esa j®VsV¢cy gksxkA ikap d‚ye (1x1x2x3x

2
3 vkSj nks

lhek fcanqvksa ds lkFk 24 fcanqvksa ds lkFk fMtkbu eSfVªDl
X bl çdkj gS%





            = 0.3771 t¨ x esa lHkh fcanqvksa ds fy, leku gSA

fu"d"kZ
fodflr dh xbZ lHkh vfHkdYiuk,¡ vuqekfur

fjLi‚Ul ds Álj.k dh fLFkjrk d® lqfuf’pr djrh gSaA
blfy, fMtkbu j®VsV¢cy gSA
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