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riu 1fr—fr;k okyh vleku [k.M vkdkjk e Bek/k; vkf’kd Birfyr

Vilk [.M 2% vitkdYiukvk dh ,d ub Jifkyk
vi[ky’k >k fhuh oxhl] Bhek €Xxh] ek- gkzu ,0 noln dekj
Hk—vu-i-&Hikjrh; —f% BK[;dh vullEku BLFku] ykoch ,ol;] ub fnYyh&110 012] Hkjr
1klrh tu 2018 Lohdri vxLr 2018
LIk
bl "Wk i=e riu ifr—fr;k okyh vi.k [k.M vikdYiukvk di ,d ub J[kyk iLrkfor dh xb gA ; vitkdYiuk,
vif'kd ik Irfyr g € ,d leg HT; Rkgp; ;keuk dk tkyu djrh gA ;ok 1 ikir vikdYiuk, vieku
[k.M dekj okyh g vkj vlery tfe e ijifk.k dju gr mi;Dr gA bld vfrfjDr] ; vitkdYiuk, Dekk; g &
.1 {=ke vui;kx {kerk dk Icy cukrh g tgk ij ,d o LFku 1j BH0 ifr—fr;k dk Bek;ktr djuk dfBu gkA
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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
inuneven 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.

iLrkoul

te igvh {k=k gr ub k] kxfd;k dk eY;kdu
dju dh vko* ;drk gk rc budk eY;kdu igkvh {ki=k e
cu g, iji{kk vulMu dink ij of gk Idrk gA bl
idkj d {k=k e] =% ;KX; Hfe vDIj Aph&unph vij
iFkjhyh gkrh gA vilkd o'k oky LFkkuk 1j] cMI 4k M
ty cgro di THkfor fn’k e yEckb dh vij cuk, tkr
g D;kfd tfe vIlery girh g blfy, vilelu vidij d
[k.Mk okyh vitkdYiuk, okfNr gA ,d gh LFkku iy BH
ifr—fr;k Mgr ijpk.k d fy, brr {= feyu e dfBukb
ri g bfy, Belk; [k.M vikdYiukvk €] nk ;k nk
1 vi/kd [k.Mk dk ,d 1.k ifr—fr cuku d fy, feyk;k
rk g fele 1R;d ViveV dk cjkcj I[;k e 1fr—r

fd;k gk gA

1Vjlu ,o fofy;ED 41976% gk v = pq
ViVeVl gr Bel/k; vidkdYiuk dh ,d Bkell; J[kyk
iLrr di xb fel o-vikdYiuk dgk &krk gA bu
vikdYiukvk gr v/g ,d i.kd ghuk pifg, thh vifjok;
cl/ik d virfjDr [k.M vidkjk ij dkb vij ifrc/k ugh
gA dkx;kek 41988% u vfu;fer [k.M wvkdkjk okyt
kau Iek/k, [k.M vikdYiuvk dn AN Jf.k;k dk
Ju fd sk gA thu bR;kn #1999 u a—vfHkdYiukvk

I vietu [k.M vkdkjk okyh dN Bek/k; [k.M
vitkdYiuk, 0;Ri0u dhA vxoky bR;kfn 12016% u ,Qkbu
lelk; Drfyr vi.k [k.M Ychvib-chh vitkdYiukvk
Vikj kau Rel/k; vk;rkdkj 1dkj d vif'kd Trfyr
VK [kM fikchvibcht vikdYiukvk d Ttu di dN
Dfr:k ilrfor di ftue Kir ,Qlbu ek Yici-vib-obh
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vitkdYiukvk d 0;kidrk vi0;g 1J vididjr viu;fer
kdkj d [k.M FkA

Jk%ojko 419624 u Deferh; viletu [k.M1,1
;-Cih 0;0LFk d Itu Lo fo'y'k.k dk o.ku fd;k fEele
nk vleku vkdij d [k.M nk B;Dr ih-ch-vkb-ch-
vitkdYiukvk ,0 ,Qkbu Fekk; chvib-ch vitkdY Tukvk
1 fy; X, gA dyJ'B bR;kin ¥1972% u nk vyx&vyx
vitkdYiuk, Vivevl di leku B[;k d BkFk i;kx
fd; ridd vleku 1fr—fr;k e vfu;fer vidij d
[k.Mk oky Brfyr f}x.k vkj f=x.k fodeiuk ikIr
ok €,A Bjdk 4¥1976¢ u AVr&e<r [k.M e
leifr—fr brfyr [k.M vitkdYiukvk d Itu dh ,d
1fr ilrr diA xIrk ,o €1 711983 u leifr—fr]
fpx.k] 10k Prfyr d HR&EF Beg HAT; M
vitkdYiukvk dk mi;kx djr g, vieku [k.M vidkj
oky nfkrk Irfyr [k.M vitkdYiukvk d Itu d fy,
1)fr fodflr diA fBUgk bR;kin 11996 u €Mk,
f=dk.kh; hanchvib-cht vitkdYiukvk d mi;kx djr
g, vletu ifr—fr;kokyh dN vufpr ilj.k Irfyr
vitkdYiuk, nhA >kbR;kn 12018 u vin*kked Bgoklh
ifkok gr Briyr Relk; [k.M vikdYiuk, gr dk;
fd;kA

;ok 1j] vilery Hfe 1j 1ji{k.k gr vlefu
[k.M vidkjk e Bekhk; wikd Drfyr vi.k [k.M
vitkdYiukvk d 1tu dh ,d i)fr dko.ku fd;k x;k
gA lefpr mnkgj.k Bfgr bl J.k dh vitkdYiukvk
dk 1klr dju gr 1tu dh ,d Bkell; 1)fr 1j 1fjppk
dh xb gA ubp nh xb Bkgp; skEuk dh Hh 05k[;k o
xb gA

Lkkexh ,o 1ji{k.k fof/k

b [k.Mce v ViveVl gr ,d [k.M vifkdYiuk
yift, tgk b [k.Mk dk 1R;d milleg k 2<k<v;1
<s<b) vkdkj d gA ;fn [k.M vikdYiuk Bek/k; g
[k.M ifr—fr;k e uhfMr gA eku yifE, r i.k ifr—fr;k
g ftue 1R;d ViVeV leku I[;k e mifLFr gA efu
yift, Yiim, mot (m=1,2, ..., r) ifr—fr e ufMr] jo
(=12 ..., b) [k Me]|0(| 1,2,...,v) IVkV ij vufd;k
g] rc d lel/k; [k.M fodeluk gr ;kxiked j[kn;
vpy itko eiMy uip bl idkj fnsk x;k gA

df'k vuli/ku 1f=dk

Yim= s+ + Ry +IBJ(m)+e

ijm

eiMy e u BkeW; el/; o] .]i oVVeV dk
ko g] R _, m oF ifr—fr cuku dk itiko Bim
ifr—fre j o [k.M dk iHko g vkj e. "K; ek/, ,0
o’ 1hj.k okyh Lkell; ri forfjr Lor: ;kanNd =fV/;k
g A ilrifor J.k 1 Bcfhr IHo vitkdYiukvk gr
foftlu ViveVl d V(z,=z;)e™2 Ik itho d dMLVI

d eY;kdu d ek/; 11j.k di x.kuk dju d fy,
PROC IML e ,d sSAS ikxe fy [l x;k iy [kdk d ikl
miyCk gi A Bpuk vi0;g M 2008% oh xj& ;5 vibiku
elu d () xuk BIxr el/; Hjk Beku B[;k oky
mRiknk d vk;rh; vilkdYiuk d Bkik mRiknk d bk
itlkok d ink e iLrkfor vitkdYiuk d ikekf.kd n{krk
x.kd dh x.kuk dh xb tgk ij r iLrr vikdYiuk e
Ik iHkok dh ifr—fr;k di B[;k dk n"krk gA

vitkdYiukvk dk B€u: vleku [k.M vidkjk e
lek/k; [k.M vitkdYiukvk di ,d J.k fEue 1kpy]
ViveVl dh B[;k (v)=3t@>1), [k.Mcdh I[;k4b=
b, + b, b, [k.Mk, vkdkj d vij b, [k.M k, vkdkj d
gh=3+3=6 ifr—fr;k dh F[;k(r =3k =2tk,=t,
[k.Mk dn B[ ;k feue 1Fe nk Bgpj BkF& BKF mifLFkr
okr g () =3, [k.Mc dh I[;k ftue nk f}rh; 1gpj
BkF& BKFk mafLFkr gkr g (1) =1, iFe Bgpjk dh B[k
(n)=t-1f}rh; Dgpjkdh I[;k (n) =2t fuku fyfLkr
idij 1 [k.Mce vViveVl dk(;oflFkr dj ikir dh

Idrh gA
ifr—fr;k [.M ViveVl

i 147 L. IHt3 3 6 9 ... 3Ht13
! i 25 8 . 2413

i 14 7 D)3 2 5 8 ... 24t13
! iv 3 6 9 . 3HED3

v 147 . IHE13
" Vi 2 5 8 C24t)3 3 6 9 ... 3Ht13

;o n[k & Idrkg fd g i)fr miifr—r; kvkj nk
foffllu 1dkj d [k.M e Ino lekk;h [k.M
vitkdYiuk, Iftr djr g A
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lkgp;' ;ktuk: mijior e of.kr 1)fr Hjk ikir dh
xb vitkdYiuk, vkf*kd ilj.k Irfyr g € ,d leg
H&T; DBkgp; skeuk dk 1kyu djrh g fele ViveVl
futu dh Hkfr 3 drigk vij t Ltk e 0; ofLRr gb

1 4 7 ... 3t-2
2 5 8 3t-1
3 6 9 .. 3t
SOk JnthVeVI igy Igpj g ;fnovi;g dh ,d

oh drkj e g] vU;Fk] o ,d&nllj d f}rh;
bl Ikgp; ;keuk d ikpy bl 1dkj g

t-2 0
v=3tn=t-1n, =2t A=) ,0

2t
S
27 t-1
=g f1) djuk vklku g fd Tigp; ;ktuk d

0 ikpfyd Bk d TF&NIF vikdYiukvk df
mijior 3.k d fy,

1gpj gA

2
G Xn=v-1

i=1
22: i—n 5,10, = 0, i#j=12
(ll) =2 pjk = ij? 11 i = j=1,2

(ii)) Pl =n; Pk =ne Py ;i j k=12

m
WVr=2bk;;j=12
J:

(v) ini& = i(k. -1

vidYiuk, Tr'V gA

mnkgj -k 14 eku yifE, v=9 (v=3x3) ViVeVl g tgk

t=3 gA mijlor 1)fr dk mi;kx djr g, 6 vij 3
vidkj d nk foftklk [k.M vkdkjk e ,d Bek/k; [k.M

vitkdYiuk uhp nh xb g

ifr=fr;k [k.M Vivevl

\% 3 6 9
Y, 1 4 7
Il
Vi 2 5 8 3 6 9

9 ViveVI uhp fn; x; vi0;g e 0;oflFkr fd; &%
Idr g tgk ij dib Ha ViveVl 1Fke Igpj g ;fno
vi0;g dh ,d gh drkj e g vU;Fk f}rh; Bgpj gA
1 4 7
2 5 8
3 6 9
Bkj.kh 1: uk ViveVl d THh 1Fe o0 f}r;

Iph gA

Igpjk dh

ViveVl ifie 1gpj f}rh; 1gpj

1 4,7 2,3,56,89
2 5,8 1,3,4,6,7,9
3 6,9 1,2,4,5,7,8
4 1,7 2,3,56,89
5 2,8 1,3,4,6,7,9
6 3,9 1,2,4,5,7,8
7 1,4 2,3,56,89
8 2,5 1,3,4,6,7,9
9 3,6 1,2,4,5,7,8

dMLVE d Ixt.kr i 1j.k vidyu] n{rk x.kd

0V, b, b, r,k,k, A 4,n,n, tl |py Vij

ijh{kkbdkb k dh dy I[; kN(<100) Bkj.lh 2 e nt

xb gA bkj.k 2 e vilkdYiukvk d ikir foftkiu Tkpyk

d DkF& IRk (N) <99 ViveVl d dVILVE d Ixt.br 1.k
vidyu el/; fn; x, oA

;0 n[k & Idrk g fd n{krk x.kd (EF) cgr
vikd g vkj ;g vd c<u d DiF c<rk gA €l gh v,
99 1J igprk g nfkrk x.kd 0.98 gk Ekrk gA
ifj.ke ,0 foopuk
;ok vileku [k.M vkdkj okyh Bel/k; [k.M
vitkdYiukvk d Itu gr ,d Bkell; 1)fr fodflr
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L. 20 vididYiukvk di Iph

Hkkgrh; df'c vul/ku if=dk

o LA V. B B, R K K, A A N N, N v(r%1)o? EF

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 21 08333 0.8000
3 2 3 3 3 8 4 3 1 4 8 % 0.7879 0.8462
4 5 3 3 3 10 5 3 1 5 10 45 0.7619 0.8750
5 8 3 3 3 1 6 3 1 6 12 54 0.7451 0.8047
6 2 3 3 3 ¥ 7 3 1 7 14 63 0.7333 0.9091
7 24 3 3 3 18 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 v 3 3 3 2€ 10 3 1 10 20 0 0.7126 0.9355
10 ¥ 3 3 3 2 1 3 1 11 2 % 0.7083 0.9412

dh xb g A fodfhr vikdYiuk, riu ifr—fr;k vij Ni
[kMev=3t(t>1) ViveV ljpukgr g ftle riu
[k.M 2t vkdkj d vkj "K'k riu t vidkj d gA [k.M dk
,d ;Xe iR;d 2t vkj tvkdky dk BiFk feydj ,d 1.k
ifr—fr cukr g, ekuk tkrk g] ftle iR;d VivVeV Bid
,d ckj mifLFkr jgr gA ; vikdYiuk, vii'kd 11j.k
Irfyr g tk f}&Igpj J.h leg HAT; Bkgp; ;ktuk
dk tkyu djrh gA bld vfrfjDr] ; vfikdYiuk,
lek/k; g &, 1 {=ke vui;kx {kerk dk Icy cukrh
g tgk 1j ,d gh LFku 1 BH0 ifr—fr;k dk Bek;ker
djuk dfBu gkA
fu"d"k

bl "Wk 1= e riu 1fr—fr;k okyh vi.k [k.M
vitkdYiukvk di ,d ub J[kyk iLrkfor di xb g &k
vifkd 1hj.k Trfyr gA ;g vikdYiuk, vieku [k.M
vidikjk okyt g vkj vlery Hfe e ijifk.k dju gr
mi;Dr gA bu vikdYiukvk dk igiMh {k=k e Tj{k.k
Ipkfyr dju e nfkrki.k mi;kx fd;k € Idrk gA

VEHkE

LukrdiRrj fo]ky; 1 € Ldy&Hk—vu-1-
ub fnYyh Hjk iFke y[kd dk ikir folin; Igk;rk ok
vitj 030r fd 3k trk gA
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