
rhu izfr—fr;ksa okyh vleku [k.M vkdkjksa esa lek/ks; vkaf’kd larqfyr
viw.kZ [k.M ¼2½ vfHkdYiukvkas dh ,d ubZ Jà[kyk
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ABSTRACT

In this paper, a new series of incomplete block designs with three replications has been
proposed. These designs are partially variance balanced following a group divisible association
scheme. The designs obtained here are with unequal block sizes and are suitable for experimentation
in uneven land. Furthermore, these designs are resolvable, which enhances their application potential
in regions where it may be difficult to accommodate complete replications at one place.

izLrkouk
tc igkM+h {ks=ksa gsrq ubZ izkS|ksfxfd;ksa dk ewY;kadu

djus dh vko';drk gks rc budk ewY;kadu igkM+h {ks=ksa esa
cus gq, ijh{k.k vuqla/kku dsUnzksa ij gÈ gks ldrk gSA bl
izdkj ds {ks=ksa esa] —f"k ;ksX; Hkwfe vDlj Åaph&uhph vkSj
iFkjhyh gksrh gSA vf/kd o"kkZ okys LFkkuksa ij] cSM~l ¼[k.M½
ty cgko dh laHkkfor fn'kk esa yEckbZ dh vksj cuk, tkrs
gSa D;ksafd Hkwfe vlery gksrh gS blfy, vleku vkdkj ds
[k.Mksa okyh vfHkdYiuk,a okafNr gSaA ,d gh LFkku ij lHkh
izfr—fr;ksa lfgr ijh{k.k ds fy, lrr {ks= feyus esa dfBukbZ
gksrh gS blfy, lek/ks; [k.M vfHkdYiukvksa esa] nks ;k nks
ls vf/kd [k.Mksa dks ,d iw.kZ izfr—fr cukus ds fy, feyk;k
tkrk gS ftlesa izR;sd VªhVesaV dks cjkcj la[;k esa izfr—r
fd;k tkrk gSA

iSVjlu ,oa fofy;El ¼1976½ }kjk v = pq
VªhVesaV~l gsrq lek/ks; vfHkdYiuk dh ,d lkekU; J`a[kyk
izLrqr dh xbZ ftls -vfHkdYiuk dgk tkrk gSA bu
vfHkdYiukvksa gsrq v/q ,d iw.kkZad gksuk pkfg, tSslh vifjgk;Z
ck/kk ds vfrfjDr [k.M vkdkjksa ij dksbZ vkSj izfrca/k ugha
gSA dkxs;kek ¼1988½ us vfu;fer [k.M vkdkjksa okyh
,sQkbu lek/ks; [k.M vfHkdYiuvksa dh dqN Jsf.k;ksa dk
o.kZu fd;k gSA tksu bR;kfn ¼1999½ us vfHkdYiukvksa
ls vleku [k.M vkdkjksa okyh dqN lek/ks; [k.M
vfHkdYiuk,a O;qRiUu dhA vxzoky bR;kfn ¼2016½ us ,sQkbu
lek/ks; larqfyr viZw.k [k.M ¼ch-vkbZ-ch-½ vfHkdYiukvksa
vkSj ,sQkbu lek/ks; vk;rkdkj izdkj ds vkaf'kd larqfyr
viZw.k [k.M ¼ih-ch-vkbZ-ch-½ vfHkdYiukvksa ds lt̀u dh dqN
i)fr;k¡ izLrkfor dh ftuesa Kkr ,sQkbu lek/ks; ¼ch-vkbZ-oh-½
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vfHkdYiukvksas ds O;kidrk vkO;wg ij vk/kkfjr vfu;fer
vkdkj ds [k.M FksA

jk?kojko ¼1962½ us leferh; vleku [k.M ¼,l-
;w-ch-½ O;oLFkk ds l̀tu ,oa fo’ys"k.k dk o.kZu fd;k ftlesa
nks vleku vkdkj ds [k.M nks la;qDr ih-ch-vkbZ-ch-
vfHkdYiukvksa ,oa ,sQkbu lek/ks; ch-vkbZ-ch- vfHkdYiukvksa
ls fy;s x, gSaA dqyJs"B bR;kfn ¼1972½ us nks vyx&vyx
vfHkdYiuk,a VªhVesaV~l dh leku la[;k ds lkFk iz;ksx
fd;s rkfd vleku izfr—fr;ksa esa vfu;fer vkdkj ds
[k.Mksa okys larqfyr f}xq.kh vkSj f=xq.kh vfHkdYiuk,a izkIr
gks tk,aA lsjsadk ¼1976½ us ?kVrs&c<+rs [k.M vkdkj esa
leizfr—fr larqfyr [k.M vfHkdYiukvksa ds lt̀u dh ,d
i)fr izLrqr dhA xqIrk ,oa tksUl ¼1983½ us leizfr—fr]
f}xq.kh] izlj.k larqfyr ds lkFk&lkFk lewg HkkT; ¼th-Mh-½
vfHkdYiukvksa dk mi;ksx djrs gq, vleku [k.M vkdkj
okys n{krk larqfyr [k.M vfHkdYiukvksa ds lt̀u ds fy,
i)fr fodflr dhA flUgk bR;kfn ¼1996½ us th-Mh- ,oa
f=dks.kh; ¼ih-ch-vkbZ-ch-½ vfHkdYiukvksa dsa mi;ksx djrs
gq, vleku izfr—fr;ksa okyh dqN vuqfpr izlj.k larqfyr
vfHkdYiuk,a nhaA >k bR;kfn ¼2018½ us vfn'kkRed lgoklh
izHkkoksa gsrq larqfyr lek/ks; [k.M vfHkdYiuk,¡ gsrw dk;Z
fd;kA

;gka ij] vlery Hkwfe ij ijh{k.k gsrq vleku
[k.M vkdkjksa esa lek/ks; vkaf'kd larqfyr viw.kZ [k.M
vfHkdYiukvksa ds lt̀u dh ,d i)fr dk o.kZu fd;k x;k
gSA leqfpr mnkgj.kksa lfgr bl Js.kh dh vfHkdYiukvksa
dks izkIr djus gsrq lt̀u dh ,d lkekU; i)fr ij ifjppkZ
dh xbZ gSA uhps nh xbZ lkgp;Z ;kstuk dh Hkh O;k[;k dh
xbZ gSA

Lkkexzh ,oa ijh{k.k fof/k
b [k.Mksa esa v VªhVesaV~l gsrq ,d [k.M vfHkdYiuk

yhft, tgka bs [k.Mksa dk izR;sd milewg ks (2  ks  v; 1
 s  b) vkdkj ds gSaA ;fn [k.M vfHkdYiuk lek/ks; gS]
[k.M izfr—fr;ksa esa uhfM+r gSaA eku yhft, r iw.kZ izfr—fr;ka
gSa ftuesa izR;sd VªhVesaV leku la[;k esa mifLFkr gaSA eku
yhft, yijm,  moÈ (m = 1, 2, …, r) izfr—fr esa uhfM+r] j osa
sa(j = 1, 2, …, b) [k.M esa] iosa (i = 1, 2, …, v) IykWV ij vuqfØ;k
gS] rc ,d lek/ks; [k.M vfHkdYiuk gsrq ;ksxkRed js[kh;
vpy izHkko ekWMy uhps bl izdkj fn;k x;k gSA

ijm i m j(m) ijmy = μ+τ + R + β +e

ekWMy esa  lkekU; ek/; gS] i ] i os VªhVesaV dk
izHkko gS] Rm, m oÈ izfr—fr cukus dk izHkko gS] j(m),  moÈ
izfr—fr

 
esa j os [k.M dk izHkko gS vkSj eijm 'kwU; ek/; ,oa

2 izlj.k okyh lkekU;r% forfjr Lora= ;knf̀PNd =qfV;ka
gSa A izLrkfor Js.kh ls lacaf/kr lHkh vfHkdYiukvksa gsrq

fofHkUu VªhVesaV~l ds   lh/ks izHkko ds dUVªkLV~l

ds ewY;kadu ds ek/; izlj.k dh x.kuk djus ds fy,
PROC IML esa ,d  SAS izksxzSe fy[kk x;k ¼ys[kdksa ds ikl
miyC/k gS½ A lwpuk vkO;wg ¼Ms] 2008½ dh xSj&'kwU; vkbXku
eku ds (1/r) xquk lqlaxr ek/; }kjk leku la[;k okys
mRiknksa ds vk;rh; vfHkdYiuk ds lkis{k mRiknksa ds lh/ks
izHkkoksa ds inksa esa izLrkfor vfHkdYiuk ds izkekf.kd n{krk
xq.kkad dh x.kuk dh xbZ tgka ij r izLrqr vfHkdYiuk esa
lh/ks izHkkoksa dh izfr—fr;ksa dh la[;k dks n'kkZrk gSA

vfHkdYiukvksa dk l`tu: vleku [k.M vkdkjksa esa
lek/ks; [k.M vfHkdYiukvksa dh ,d Js.kh ftuesa izkpy]
VªhVesaV~l dh la[;k (v) = 3t (t > 1), [k.Mksa dh la[;k ¼ b =
b1 + b2, b1 [k.M k1 vkdkj ds vkSj b2 [k.M k2 vkdkj ds
gaS ½ = 3 + 3 = 6, izfr—fr;ksa dh la[;k (r) = 3, k1 = 2t, k2 = t,
[k.Mksa dh la[;k ftueasa izFke nks lgpj lkFk&lkFk mifLFkr
gkrs gSa (1) = 3, [k.Mksa dh la[;k ftuesa nks f}rh; lgpj
lkFk&lkFk mifLFkr gksrs gSa (2) = 1, izFke lgpjksa dh la[;k
(n1) = t - 1] f}rh; lgpjksa dh la[;k (n2) = 2t fuEu fyf[kr
izdkj ls [k.Mksa esa v VªhVesaV~l dks O;ofLFkr dj izkIr dh tk
ldrh gSA

i zfr—fr;k a   [.M Vª hVe saV ~l

;g ns[kk tk ldrk gS fd ;g i)fr miizfr—fr;ksa vkSj nks
fofHkUu izdkj ds [k.M vkdkjksa esa lnSo lek/ks;h [k.M
vfHkdYiuk,a l̀ftr djrh gS A

I 
i 1 4 7 … 1+(t-1)3 3 6 9 … 3+(t-1)3 

ii 2 5 8 … 2+(t-1)3      

II 
iii 1 4 7 … 1+(t-1)3 2 5 8 … 2+(t-1)3 

iv 3 6 9 … 3+(t-1)3 
 

  

III 
v 1 4 7 … 1+(t-1)3   

vi 2 5 8 … 2+(t-1)3 3 6 9 … 3+(t-1)3 
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lkgp;Z ;kstuk: mijksDr esa of.kZr i)fr }kjk izkIr dh

xbZ vfHkdYiuk,a vkaf'kd izlj.k larqfyr gSa tks ,d lewg

HkkT; lkgp;Z ;kstuk dk ikyu djrh gS ftlesa VªhVesaV~l

fuEu dh Hkkafr 3 drkjksa vkSj t LraHkksa esa O;ofLFkr gSa%
1 4 7 … 3t - 2
2 5 8 … 3t - 1
3 6 9 … 3t

;gka ij nks VªhVesaV~l igys lgpj gSa ;fn os vkO;wg dh ,d
gh drkj esa gSa] vU;Fkk] os ,d&nwljs ds f}rh; lgpj gSaA
bl lkgp;Z ;kstuk ds izkpy bl izdkj gSa%

v = 3t, n1= t -1, n2 = 2t, 1
2 0

0 2
t

t
P

 
  
 

 ,o a

2
0 1

1
t

t t
P

 
   

;g fl) djuk vklku gS fd lkgp;Z ;kstuk ds
lHkh izkpfyd laca/kksa ds lkFk&lkFk vfHkdYiukvksa dh
mijksDr Js.kh ds fy,
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vfHkdYiuk,a larq"V gSaA

mnkgj.k 1% eku yhft, v = 9 (v = 33) VªhVesaV~l gSa tgka
t = 3 gSA mijksDr i)fr dk mi;ksx djrs gq, 6 vkSj 3
vkdkj ds nks fofHkUUk [k.M vkdkjksa esa ,d lek/ks; [k.M
vfHkdYiuk uhps nh xbZ gS%

9 VªhVesaV~l uhps fn;s x;s vkO;wg esa O;ofLFkr fd;s tk
ldrs gSa tgka ij dksbZ Hkh VªhVesaV~l izFke lgpj gSa ;fn os
vkO;wg dh ,d gh drkj esa gSa vU;Fkk f}rh; lgpj gSaA

1 4 7
2 5 8
3 6 9

lkj.kh 1: ukS VªhVesaV~l ds lHkh izFke ,oa f}rh; lgpjksa dh
lwph gSA

dUVªkLV~l ds laxf.kr izlj.k vkadyu] n{krk xq.kkad
,oa v, b1, b2, r, k1, k2, λ1, λ2, n1, n2 tSls izkpy vkSj
ijh{k.k bdkb;ksa dh dqy la[;k N (< 100)  lkj.kh 2 esa nh
xbZ gSaA lkj.kh 2 esa vfHkdYiukvksa ds izkIr fofHkUu izkpyksa
ds lkFk&lkFk (N) < 99 VªhVesaV~l ds dUVªkLV~l ds laxf.kr izlj.k
vkadyu ek/; fn;s x, gSaA

;g ns[kk tk ldrk gS fd n{krk xq.kkad (E.F.) cgqr
vf/kd gS vkSj ;g v ds c<+us ds lkFk c<+rk gSA tSls gh v,
99 ij igqaprk gS n{krk xq.kkad 0.98 gks tkrk gSA

ifj.kke ,oa foospuk
;gka vleku [k.M vkdkj okyh lek/ks; [k.M

vfHkdYiukvksa ds lt̀u gsrq ,d lkekU; i)fr fodflr

izfr—fr;ka [k.M        VªhVesaV~l 

I 
i 1 4 7 3 6 9 

ii 2 5 8    

II 
iii 1 4 7 2 5 8 

iv 3 6 9 
 

III 
v 1 4 7 

vi 2 5 8 3 6 9 

Vª hVe saV ~l        izFke lgpj       f}rh; lgpj

1 4, 7 2, 3, 5, 6, 8, 9
2 5, 8 1, 3, 4, 6, 7, 9
3 6, 9 1, 2, 4, 5, 7, 8
4 1, 7 2, 3, 5, 6, 8, 9
5 2, 8 1, 3, 4, 6, 7, 9
6 3, 9 1, 2, 4, 5, 7, 8
7 1, 4 2, 3, 5, 6, 8, 9
8 2, 5 1, 3, 4, 6, 7, 9
9 3, 6 1, 2, 4, 5, 7, 8
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dh xbZ gS A fodflr vfHkdYiuk,a rhu izfr—fr;ksa vkSj N%
[k.M esa v = 3t (t > 1)  VªhVesaV lajpuk gsrq gSa ftlesa rhu
[k.M 2t vkdkj ds vkSj 'ks"k rhu t vkdkj ds gSaA [k.M dk
,d ;qXe izR;sd 2t vkSj t vkdkj dk lkFk feydj ,d iw.kZ
izfr—fr cukrs gq, ekuk tkrk gS] ftlesa izR;sd VªhVesaV Bhd
,d ckj mifLFkr jgrs gSaA ;s vfHkdYiuk,a vkaf'kd izlj.k
larqfyr gS tks f}&lgpj Js.kh lewg HkkT; lkgp;Z ;kstuk
dk ikyu djrh gSaA blds vfrfjDr] ;s vfHkdYiuk,a
lek/ks; gSa tks ,sls {ks=ksa esa vuqiz;ksx {kerk dks lcy cukrh
gS tgka ij ,d gh LFkku ij lHkh izfr—fr;ksa dks lek;ksftr
djuk dfBu gksA

fu"d"k Z
bl 'kks/k i= esa rhu izfr—fr;ksa okyh viw.kZ [k.M

vfHkdYiukvksa dh ,d ubZ J`̀a[kyk izLrkfor dh xbZ gSaS tks
vkaf’kd izlj.k larqfyr gSA ;g vfHkdYiuk,a vleku [k.M
vkdkjksa okyh gSa vkSj vlery Hkwfe esa ijh{k.k djus gsrq
mi;qDr gSaA bu vfHkdYiukvksa dk igkM+h {ks=ksa esa ijh{k.k
lapkfyr djus esa n{krkiw.kZ mi;ksx fd;k tk ldrk gSA

vkHk kj

LukrdksRrj fo|ky; ih- th- Ldwy&Hkk-—-vuq-la-
ubZ fnYyh }kjk izFke ys[kd dks izkIr foÙkh; lgk;rk dk
vkHkkj O;Dr fd;k tkrk gSA
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lkj.kh 2: vfHkdYiukvksa dh lwph

Ø LA V B1 B2 R K1 K2 1 2 N1 N2 N E.F.
1 6 3 3 3 4 2 3 1 2 4 18 0.9333 0.7143
2 9 3 3 3 6 3 3 1 3 6 27 0.8333 0.8000
3 12 3 3 3 8 4 3 1 4 8 36 0.7879 0.8462
4 15 3 3 3 10 5 3 1 5 10 45 0.7619 0.8750
5 18 3 3 3 12 6 3 1 6 12 54 0.7451 0.8947
6 21 3 3 3 14 7 3 1 7 14 63 0.7333 0.9091
7 24 3 3 3 16 8 3 1 8 16 72 0.7246 0.9200
8 27 3 3 3 18 9 3 1 9 18 81 0.7179 0.9286
9 30 3 3 3 20 10 3 1 10 20 90 0.7126 0.9355
10 33 3 3 3 22 11 3 1 11 22 99 0.7083 0.9412

(i j) 


