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Jdifikd fuz=h d Ik ijkk mipkik db ryuk dju d fy, vi.k

(y,d tMtkbu

fouk;dk¥] ci,u- eMy?d jkee clin?] ,y-,u- fou;dekj’] it ejynd vej™k3 “ork dekjh?

ik

i‘Bhkfet ;g vky[k ,d I vitkd dVky VivelVl d Bk VLV VivelVl db ryuk dju d fy, vifkd -1 1 Brfyr f}nyh;
Cy,d fihchchcth fMtkbuk d dN u, Bjpuk fofék gnku djrk gA

fofek; ki Deg fotlT; 12 vkj p@h; 1% €1 1% ;kEukvk i vidkfjr vid’kd -1 1 Brfyr vi.k (y,d ihchvibett vitkdYiuk
dk bu jpuk fofék dk fodflr dju d fy, mi;kx fd;k tkrk gA

ifj.ket d”ky ifichereh vitkdYiukvk dh ,d Bph ekin.M eY;k v, WLV VivelVE dh B[k <10 v, tdVky VivelVl di B[ ;K
2] r WLV VivelV I dh ¢fr—fri <10 vij r, idVky VivelVl dh ¢fr—fri < 15 d fy, SAS diM dk mi ;kx djd Xx.kuk fd,
X, fopj.k d DiF “hfey gA

“Un deht Beg folkT; vifkd -1 1 Irfyr f}iflo; vikdYiuk vifkd i 1 brfyr vik ty,d vikdYiuk vifkd i
1 Irfyr f}nyh; (y,d vikdYiull SAS 1,1Vo;j] vék&fu;fer Beg foldT; vikdYiukA
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ABSTRACT

Background: This article provides some new construction methods of partially balanced bipartite block (PBBB) designs for
comparing test treatments with more than one control.

Methods: Partially balanced incomplete block (PBIB) designs based on some association schemes such as group divisible association,
and cyclic association are used for developing these methods of construction.

Result: A catalogue of efficient PBBB designs is included for parameter values v, (number of test treatments) <10, v, (number of
control treatments) <10 and r, (replications of test treatments) and (replications of control treatments) <15 along with computed
variances using SAS code.

Keywords: Group divisible partially balanced bipartite design, Partially balanced bipartite block design, Partially balanced incomplete
block design, SAS software, Semi-regular group divisible design.

ifjp;

df'f] vikixd vkj tfod ¢;lxk €1 ¢;kxk d db {k=k
e] ¢;kxdrk vDlj ,d Ik db VLV VivelVl dh ryuk
ekud ;k ektnk mipky d Bk djuk pkgrk g fel
fu;=.k mipkj dgr gA ,dy dVky fLFfr d fy, cgr
By BkoR; miy gl mnkgj.k d fy,] gnk;r ,0 Ig;kxh
119884 etenkj 11996% vkj xIrk o ¢lkn 12001%A bl
fLrkfr d fy,] vikdYiukvk dk ,d egRoi.k ox ftl
cpgkQj o rEgku 11981k Hyk fnsk x5k g ml Drfyr
mipkj vi.kCy,d jchvivibehi vilkdYiuk dgk thrk gA
bld ckn bu vitkdYiukvk dk vé; ;u ettenkj o ukvt
11983 UKV 0 rEgku 119834 fgnk; r o ettenkj 119844
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LVQdu 41987] 19884 px ,0 Bg;kxh 119884 ¢clkn ,0
Bg;kxh 119954 nkl ,0 Bg;kxh 120054 eMy ,0 Bg;kxh
120174 wkj eMy ,0 Bg;kxh 12020% }kjk fd;k X;k FKA
civivibeh vitkdYiuk ge™k IHh ekin.M 1 ;ktuk d fy,
miyCk ugh gk Idr g ;k ;ok rd fd vxj ;g miyté g rk
bl cMh I[;k e ¢fr—fr di vko”;drk gk Idri gA bl
leL;k dk njfdukj dju d fy,] €2,01 11986 u leg
foHkT ; VivelVIl ieviviMit vitkdYiuk fn, gA bu vikdY iukvk
1j vix €g,D1 11987) 19884 €£@,D1 o etenkj 1198%( vij
LVQdu 119914 u vé; ;u fd;k gA

gkykid] ,d ck;kixd fLFkr eken g] fele ¢;kxdrk ,d
I vikd fu;=.k d Bk db VLV VivelVl dh ryuk dju
e #p jLkrk gA bl fLFkr d fy,] “k#vir €] d,LVu 11962%
u viu If[;dh; foy”k.k d Bk nk vyx&vyx I[;ke
¢fr—fr d Ik Brfyr Cy,d vitkdYiuk r;kj fd, gA ckn
e] dkx;kek o flUgk 119884 u vkipkfjd -1 1 ,d 1 vfid
dVky VivelVl d Bk db VLV VivelVl dh ryuk dju d
fy, Irfyr finyh; (y,d fcichifcht vikdYiuk uked
vikdYiukvk dk ,d eY;oku ox 1% fd ;k vij bu vitkdYiukwvk
dh rifydk, Hh ntA bu vikdYiukvk dk ckn e flUgk vkj
dix;kek 119904 tXxh ,0 Bg;kxh 11996H vkj eMy ,0
Ig;kxh 420184 d Fhjk ve; ;u fd;k X ;KA chchiheh vitkdYiuk
IHh ekinMk d 1 ;ktu d fy, ge'tk ckl; ugh gk Bdrk g ;k
;in ;g chl; g rkHh e B[k e ¢fr—fr dh vko”; drk gk
Idrh gA , Ih fLRfr;k d fy,] jko 119664 u “k= e fof"k'V
cfr—fr vij mud L[ ; dh; fo"y”k.k d Bk vid’kd -1 1
Irfyr (y,d vikdYiuk, fodflr fd, gA cin €] vitkdYiukvk
dk Icl mi;& ox] ;kuh Beg folkT; vifkd -1 1 Irfyr
fnyh; M ihchett vilkdYiuk igyh ckj dix;kek o flUgk
11991% Hjk cLrkfor fd;k x;kA AN wU; , IKE1,™u ;kEukvk
s kun) p@h;] yivu ox vij f=dk.kh; , IKE, ku ;kEukvid 1
Viekkfjr bu vikdYTukvk dk Hh vé; ;u fd sk x;k g ifouk; dk
,0 Dg;kxi) 2023tA bu vikdYiukvk d Qk;nk 1j dkx;kek o
flUgk 119884 Hjk ppk dh xb gA dkx;kek o flUgk 11991% d
vulkj] ; vitkdYiuk QDVKj;y ¢;kxk d Ipkyu d fy, Hi
mi;kxh g( mnkgj .k d fy,] ijh o dkx;kek ¥1985% vkj ijh
,0 1g;kxh 11986% n[kA bl vitkdYiuk dk vxyh dMh e
ifjHkfkr fd sk x;k gA

1 JHKK Kk
,d vikly,d vikdYiuk fele v, Vivelvl dk ,d IV,
ckj vij nljkv, VivelVl dk BV r,ir, = rs ckj AV ghrk
] k vkdkj d b [k.Mk e 0;ofLFkr gk rk ml €M 1hchch
vitkdYiuk dgk thrk g ;fnb tik j 1V d VivelVl dk p

j

legk e fotkkftr fd;k €k Idrk g ftle ¢R;d leg dk
vkdkj g, (=1,2) g] j ,d gh leg e fdIh fa nk VivelVl
dk igyk Dg;kxh dgk thrk ) vU; Rk nllj Bg;lch( g jo BV
e dkb i nk VivelVl ki Ig;kxhg vij 2, [k.Me ,d
HFk ghr g] tgk ij i%12( g iz fofikiu IVK T dikb Hb nk
Vivelvl a3, >0 [k.M e ,d BkFk gkr gA

cridk €1 v, v, b, 1, 1, k, A, 102( %102, ]t dk
vikdYiuk d ekin.M dgk thrk gA bl vikdYiuk dk vke
rij 1j viild =1 1 Lrfyr finyh; Cy,d hihchenc: vikdYiuk
d Zi e thuk tkrk gA ;fn iicichch vikdYiuk| Beg foHkT;
M 1% keuk i vidddjr g rikb 1 €M ihchch vikdYiuk
dok tkrk gA bld vyikol] ; vikdYiuk Vivelvl d nk Fegk
d Harj vif’kd Iryu cukr g icR;d leg e VivelVI db
fujrj cfr—fr gkrh g% vkj BkFk gh legk d chp Iryu
Ijpuk Hh gkrh gA &5ku n fd 1= 0 gku ij] vikdYiuk e
vic)rk gk trk g blfy, ge 2,0 cfrcék nr gA bld
vyfkok] €ca,, ¥, ] b1 &, Hjk n”k;k Tkrk gA 1hchcheh
vikdYiuk d fy, futufyf[kr ekin.M d Bc& ykx gkr gt

(@).v,r+v,r,=bk
(b). , (k-l):nu/ll(l)+ Nt Vot
(©).r,(k-1)=n

21/12(1)+ n22/12(2)+ v,A,

;i 4, %4, re et dkr, k&lsivgL A, $ v A, €
Idfpr fd;k trk gA ;ok nJ 1] 2 V1, x,
ViVelW R d im i % 1) 20 Bg;kix;k dh Bk gA

y[k dk fuEukulky 0;ofLFkr fd;k x;k gA ekjk 2
lollke ekunM vij ihchchch vitkdYiukvk dh fopj.k
1jpuk d ckj e thudkjh cdV djrh gA bu vitkdY 1ukvk
dh db ub fuek.k fofék;k fp=.k d BkFk ekkjk 3 e nh xb
oA ifjfkV Be x.kuk fd, x, flurkvkitksas 1,1vo; ]
dk mi;kx djd fudkfjr x; gb d DA vikdYiuk dh
,d Iph ni&Bg;kxh oxk ekin.M d IkF &k v <10, v,=2,
r<10,r,<15 g mig Hh fn;k X5k gA ;0 Y[k ek 4 e
,d Bkl fu'd’k d Dk Beklr gkrk gA

Bkexh vkj fofek;k

G;kxdrk dh #p ¢R;d dVky VivelVl d Tk ¢R;d
VLV VivelVl d chp ;FkIto mPp ifjl)rk d kFk
GlFkfed fojkekktkk Bk dk vueku yxku e gA VLV cuke
dvky ryuk dju d fy, [k.M vikdYiuk d b'Vre
igyvk ij IkgR; e miyC ifj.lkek dk mi;kx djd
vitkdYiuk di nfkrk ckir dh € Idrh gA VLV cuke
dVky ryuk dju d fy, d’ky ib’Vret vitkdYiuk d
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[kt dfy, Icl mi;& elunM A&b'Vrerk gA A&b'Vre
vitkdYiul vikdYiukvk d cfrliéé ox D e ¢R;d
dvky Vvivelvl d D VLV ViveWl d ciFifed
fojkekikk Ik d vkl r filurk dk de djrk gA ,dy
fu;=k fLAfr;k d fy,] vitkdYiuk dk cfrLiéé ox p,
iv,b,ki g] € dh dubDVM (y,d vitkdYiukvk dk ox g
ftle v VLV ViVelVl vij dVky VivelVl ¢R;d k
vidkj d b [k.M e 0;ofLFkr fd, tkr gA ,d I vigd
fu;=.k d fy,] vitkdYiuk dk ¢frLigé ox D, (v,v,b.k)
g] t dh dubVM Cy,d vfkdYiuk dk ox g ftle v,
VLV VivelVI wkj v, dVky ViVeWW I ¢R;d k vkdkj d
b [k.M e 0;ofLFkr gkr gA oreku tkp €] ,d 1 vfikd
dVky VivelVl d fy,] mu vikdYiukvk ij &kj fn;k
T, xk € VLV cuke dVky ryuk d fy, vifkd zi |
Irfyr gA vxyh dWh e] ¢R;d dVky ViVelVl d Bk
GR;d VLV VivelVI dh ryuk dju d fy, ifcichch
vikdYiuk d fy, b'Vrerk ekunM ifijkf’kr fd, X, gA
ckir ihchcrch vitkdYiukvk di nfkrk dk vé; ;u
dju dfy,] ge ekur g fd D(vlvzbk) IHh €M g, [k.M
vitkdYiukvk dk ox g ftle v, VLV ViVelVl wij v,
dVky VivelVl ¢R;d k vkdkj d b [k.M e 0; ofLFkr
fd, tkr gA geu fouk; dk ,0 Ig kxh 12023 gk ppk
dh xb ihchcich vitkdYiukvk di A&b'Vrerk LRkfir
dju d fy, i;kr fLRfr dk mi;kx fd;k gA i;kr
fLRfr B0 VLV VivelV I cuke dVky VIVEVE foj ek B k
d fopj.k&bgclj.k efvDI d fu”ku dk fupyn Bhek
nri gA ,d vitkdYiuk & fupyh Ihek dk ¢kir djrk g
ml A&b’'Vre dgk thrk gA “r ifj.ke 21 e nh xb gA
ifj.kke 2-1% ihchcheh vitkdYiuk v) v) bl k d Befu
ekuk d BkFk BHO vikdYiukvk di J.kh e A&b'Vre g
;in Il cM i.kd QDu dk n"kkrk g ¢
B g w o) =min{g(x, 2), (x 2) €A} @)
A={(x, 2);x=0,1,..int{k/v,}-1,2=0,1..,b,2>0, d Iif{] tc
X=0} a
D= A7) * Bz *
a=v,(v-1)%,d=v,(v,-1),

d
Ckx2)’

A (x,2)={k (bx +2) -v, (bx?+ 2xz +2) }/v K,

B (x,2)=[bkv, (k-1) -v, (v, (k-1)+ K}(bx +2) +
VZ(bx? + 2xz + z]/v K,

C (x,z) =bx+z. ;gk int[] Bcl cMi.kd QDku dknfrk gA

;ok dhchehen vikdYiukvk dh A-nfkrk 1 chir
dju d fy, LVQdu #1988k d —'Vdk.k dk viuk;k gA
A&n{krk ,d dkYifud A-b’Vre vitkdYiuk d A&eY;
dk vuikr g feldk ekunM eku 12-1k e fnsk x;k g
vikdYiukvk d fdIh fn, x, ox e dVky Vivelvl d
IkFk VLV VivelVI dh ryuk dju d fy, U;ure g]
vikdYiuk d a&eY; d fy, feldk A&nfkrk ,d g
J.k d vitkdYiukvk e ckir dh tkuh gA ;gk| A& eY;
viffkr ViveWW I fojlekitik Ik d fopj.k&lgglj.k efvDI
dk vuj[k gA bu vikdYiukvk dh A&nfkrk, i1fj.lke 2-1
dk mi;kx djd ckir di trh gA bld vykok ;fn
A&nfkrk dk eku 1-000 g rk ,d vitkdYiuk A&b'Vre g
ifouk; dk ,0 Bg;kxh] 2024tA ekin.M v,<10,v,=2,r,<10

VKj r,<15 d nk;j e dN A&b'Vre vifkdYiuk ifjf'Vv
e n[k X, gA Iphc) dju d mi”; 1] geu v, idVky

VivelVl dh I[;k % 2 rd Ihfer j[k gA bl d vytkol]
nk VivelV ] Vi Vi 9 V., 2Vij V02 d clp ¢tlko
e vuekfur vrj d fy, bu fodelukvk dh x.kuk dh
Xb ¢hj.k Hh fnsk x5k gA ;o] v, o2 Tgy IV T nk
VLV ViVelVI tigy 1g;kix;k d chp cHiko e vuekfur
vrj d fy, fillurk dk n”krk g( v,,0? igy IV 1 nk
VLV ViVelV I inllj 1g;kix;k d chp ctko e vuekfur
vrj dfy, fklurk dk n"krk g( v, o2 nlj 1V 1 nk
dvky VivelVll d fy, flurk dknfrk g( vij v,,(=V,)) o
fofflu Bk I nk ViVelVI idVky d Bk VLV d Ty,
filurk dk n”ikrk gA 5 ek=k, v, V., V,, Vil V,, ;0
fuekkfyr dju e Ho Igk;d g fd vilkdYiuk 0;kogkfjd
g sk ughA ¢;kxdrk vk vi;kI dju oky Bkf[;difon
fn, X, vjv, vij b d fy, elu v, v,,. v, Vij v,
i1<dj rifydkvk I viu 0;kogifjd mi”; d fy, mi; &
vitkdYiuk dk p;u dj Bdr gA ifjf"k’V e v{j s, SR,
R, LS, T, C DyVoFK #1973 1 Bkr vilkdYiuk n”ikr gA

ifj.ke vij pp

ihchcheh vitkdYiukvk dh fuek.k fofék;k

;0 Vutkx dN BkekU; , IR, 7ku ;kEukvk d vikkj 1

ifchvikbeh vitkdYiuk dk mi ;kx djd ihchehch vitkdYiuk

clir dju d fy, dN u, rjidk dk [kykBk djrk gA

iichvibeh vikdYiuk d viékd fooj d fy,] 1jlkn
0 Bg;kxh #2007a, bt; oxEl ,0 Bg;kxh 120204 Vij

fouk;d o 10kn 120234 dk i< Idr gA
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Ijpuk fofék 1
eku yife, fd fdlh , IKD,"u Ldhe ij viékfjr ,d
t&, 11,V Dykl ifchvibeh vitkdYiuk g fel dk ekin.M
v, b, k=3, i=1,2...t g Vkj bld jo [k.M X, X X,
=120 QA R;d b [kMe v, fu;=ko,o0, ..
0,/ &M thk dh uhp sk x5k gA ve Bk ix,, x,, x,
0,0,...2,) dk riu [k.Mk e 0; ofLFr djt (x,,x,,0,, 0,....,
0,,); (XX 0,00, 0,) VK (X%, 0,,0,,....0,, ) Hfichvkoch
vikdYiuk d ¢R;d b [k.M d fy, bl ¢f@;k dk
nkgjku 1 vyw) v)] b¥3b] ryr] radb] ki2$v) A, %
A a, %ot €1 ekinMk d - Bk ,d ihchchch
vitkdYiuk ¢kir gkrk gA
mnkgj.k 1% ,d vé&fu;fer tiMy vikdYiuk ;kub]
Dy VOKFKE 419734 sr18 fEldk ekinM v'= 6] b% 4] r' % 2]
k¥ 3 a' %0 A% m% 3 n% 29 bld [k.Mk dk uhp fnsk
Xk g

1,2,3)

(1,5,6)

(2,4,6)

(3,4,5)
fofék 1 dh ¢fd;k d vullkj] ckir ihchehch vitkdYiuk d
[k.M dh Djpuk bl cdkj gi
(1,2,0,,0,);
(1,3,0,,0,);
(2,3,0,,0,);
(1,5,0,,0,);
(1,6,0,,0,); (3,50,0,)
(5,6,0,,0,); (4,5,0,0,)
vitkdYiuk d ekinM v %6 v,%2] b3%:12] r %4] r,%12] k¥d] 1, 340]
A ] 2 3], %12 Ok /K A v <10] v,%2) 1, < 10 VK r,< 15
d fy, fofek 1 ik r;kj fd, x, vikdYiuk ifjf’'v A
dh rifydk 1 e Iphic) gA
Ijpuk fofek 2
elu yife, fd ,d t&, IifL,V Dykl ifchvibeh vilkdY uk
g feldk ekin.M v b r] k%3] a7 #1]2...]t g VAj

(2,4,0,,0)
(2,6,0,0)
(4,6,0,0)
(3,4,0,0)

bld j™ [k.Mix,, X,] X,/ j%12)..1b' GA GR;dl b [k.M
e v%2 $ 0] Vi 0, TMA Tkj .k B, x,] x.] 0]0/ dlk k]
[k.Mk e 0;ofLFkr djt ix,;10,J0,4( Hx,JoJo( fxJoJo( Vikj
fix, x,x b ifichvkbeh vikdYiuk d ¢R;d b [k.M d
fy, bl ¢f@d;k dk nkgjku 1 vy v,%2) byt r2r)
r,%3b'] k%3] &, ] o), %3t € ekinMked F L d
ihchcheh vitkdYiuk dk irk pyrk gA
mnkgj .k 2t ,d vi&iu;fer tivh viHdYiuksr18 IDyVoRE]
1973 e febdk ekinM v36] b¥A] r¥i2] k¥3] x4
. ¥il] m¥%3 vij n%i2 gA foftk 2 dh ¢fd;k ok ykx djd] bu
[k.Md Ii& ,d ifcheheh vikdYiuk ¢hdr fd sk & 1drk g
(1,2,3); (2,4,6); (1,4,5);(3,5,6)
(1,0,0,);(2,0,0,);(1,0,,0,);(3,0,,0,)
(2,0,0,);(4,0,0);(4,0,0,); (50,0,
(3,0,0,);(6,0,,0,);(5,0,,0,); (6,0,,0,)
bl vikdYiuk d ekin.M g v.36] v,%2) b¥%16] r %4] r ¥%12]
k3] A 90 A% A %2) A, %12 gA fofek 2 Hjk mRilu
vitkdYiukvk dk 1fjfKV Ae v v<i0 v32 r<10 0
r<15 d fy, rifydk a2 e Ipic) fd;k x;k gA

Ijpuk fofék 3

elu yife, fd ,d t, I,V Dykl ifchvibeh vitkdY uk
g feldkekinM v, b, r k=22, i=1,2...t g Vij bld
i [M i, x H] 12 00" gA eR;d b [k.M e v, dVky
VivelW T 0]0,]...10,, €MA Bkj.k ix,, x,JoJo]...Jo.% ok
fovsth [k.Mk e 0;ofLFkr dj €1 fdi i Jog ix,Jo...]
0 10 I J0H L] B0 V] i Ix k- IICAVEDCE
vikdYiuk d IHh b [k.M d fy, bl ¢f@;k dk nigjku
I v v) bysav$Lib] ryav$ir] r, % 207 k¥%2) A, %]
A, 30 €1 ekinvkd IkFk L, d ifichctch vitkdYiuk
dk 1rk pyrk gA

mnkgj.k 3i eku yhft; ,d ihchvikbeh vilkdYiuk g &
vé&fusfer M vitkdYiuk g feldk ekinM v
br3d] 192 K'¥%2) A 0] A’ %] m¥2 VK n¥2 [DyVokFi 119734
e SR1] gA bldk [k.M vU; kI vkx fnsk x;k gb

rifydk A1:fofék 1 dk miskx djd v,<10, v, %2, r,<10, r,<15 d fy, ifchchch vitkdYiukA

S.N. v, v, b r, r, k e A 12 Aoy Vi Vig vV, Vo, E Source
1 5 2 15 6 5 4 2 1 5 040 042 027 013 100 C12
2 6 2 12 4 2 4 0 1 4 2 067 062 039 017 100 SR8
rifydk A2 fofék 2 dk mi;kx djd v,<10) v,%2] r<10] r<15 d fy, Thcheich vitkdYiukA

SN. v, v, b r, r, k Ay g Ay o) Vig Vig Vo, Vao E  Source

1 5 2 20 6 15 3 2 1 3 15  0.43 046 031  0.13  0.94 C12
2 6 2 16 4 12 3 0 1 2 12 0.75  0.68 045 0.17 0.96  SRI8
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rifydk 3t foftk 3 dk mi;kx djd v, <10] v,%2] r,<10] r,<15 d fy, ifccich vitkdYiukA

N}

S.N. v, v, b r r, k /11(1) /11(2) A, 12” Vm) Vlm vV, VZ() E Source
1 4 2 20 6 8 2 0 1 2 0 0.67 0.58 0.48 0.50 0.83 SR1
2 5 2 25 6 10 2 1 0 2 0 0.59 0.68 0.45 0.40 0.85 C1

1fjf7k'V B: icichch vikdYiuk d di;fvx ¢lj.k d fy, SAS diMA

proc iml;

PBBBD={

1 2 5 6 ,
3 4 5 6 ,
2 3 5 6

}; /*Arrangement of treatments in m x n array*/

mu=j (nrow(PBBBD)*ncol (PBBBD),1,1);/*mean (mu) vector*/
/*print mu;*/

print PBBBD;

trt=j (nrow(PBBBD)*ncol (PBBBD) ,max(PBBBD),0) ;/*Design matrix—observations versus
treatments*/

k=1;

do i=1 to nrow(PBBBD);

do j=1 to ncol(PBBBD);

if PBBBD[i,j]>0

then trt[k, PBBBD[i,j]]1=1;

k=k+1;

end;

end;

/*print trt;*/

r=j (nrow(PBBBD) *ncol (PBBBD) ,nrow(PBBBD) ,0) ; /*Design matrix-observations versus rows*/
k=1;

do i=1 to nrow(PBBBD);

do j=1 to ncol(PBBBD);

if PBBBD[i,j]>0

then r[k,i]=1;

k=k+1;

end;

end;

/*print r;*/
c=j(nrow(PBBBD)*ncol (PBBBD) ,ncol (PBBBD),0);/*Design matrix-observations versus
columns*/

k=1;

do i=1 to nrow(PBBBD);

do j=1 to ncol(PBBBD);

if PBBBD[i,]j]>0

then c[k,j]1=1;

k=k+1;

end;

end;

/*print c;*/

x=mu] Jtrt]]r;/*Combined Design matrix*/

X1l=trt;
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€ 2
@ 4
1 4

2 3
vc fofék 3 dh ¢f@d;k dk ikyu djr g,] v,%2 d
fy,] ge [k.M d BkFk €My Dcfer ;kEuk 1 viekdjr
,d 1hchcich vikdYiuk feyrk g
(1,0); (3,0); (1,0, (2,0)
(1,0); (3,0,); (1, 0,); (2, 0)
(2,0); (4,0)); (4,0,); (3,0)
(2,0); (4,0,); (4,0,); (3,0)
(1,2); 3,4) (1, 4); (2,3)
mijk& vitkdYiuk d ekinM g v %4) v 3%2] b%:20] r %]
r 8 k¥2) h, 0] A, %1] A %2 A, %0 fofek 3 Fhjk mRilu
vitkdYiuk dk 1fjf"k'V A dh rifydk A3 e v<10] vi2)
r<10 vij r<is d fy, Iphc) fd;k x;k gA
;0K fofék 1] 1-00 d cjkcj nfkrk d BkFk A-b'Vre
vitkdYiuk ¢nku djrh g Yrkfydk ALYA bld vykof]
fofek;k 2 wkj 3 u 0-83 1 096 rd dh nfkrk d Fkr pkj
virfja vikdYiuk th r;kj fd,A blfy,] gi#u ,0
g;kxh 120160 Hjk ctuu ijhfk.k d fy, vitkdYiuk]
djekdj ,0 Bg;kxh 12022 Hjk vifkd =i 1 Brfyr
3&vitkdYiuk] vkj fou;dekj ,0 Bg;kxh 120234 Fkjk
vifkd -1 1 nkgjk, x, ihchvikbeh vikdYiuk d LFkku
1j 1kék vij tuojk d ¢;kxk dh oiLrfod thou dh
ck;kixd fLFkfr;k e bu vifkdYiukvk dk mi;kx fd;k
th Idrk g( tc dVky d I VLV dh ryuk VR;r
eghoi.k gA

fu'd’k

;0 Ve;;u dhchvibeh fMEkbuk dk miskx djd Nk
[k.M vkdj #;kut] 2<k < 2¢vi d KRk ifchchch vikdY uk
¢lir dju d u, —f'vdk.k cLrr djrk gA bld virfj&]
X.kuk dh xb nfkrkvk d BkFk bu vitkdYiukvk dh ,d
rify dk it cnku dh xb gAsas 1,1Vo;j] “bekdrkvik di
fof”’kV vko” ; drkvk dk ijk dju d fy, bu vitkdYTukvk
dh fklurk Bjpuk di x.kuk dn Bfodk ¢nku djrk gA
¢;kxdrk vij vizkI dju oky Bkf[;difon ¢nku fd,
X, ekinMk d fy, ftklurk eY;k vkj nfkrkvk dh x.kuk
djd rifydkvk I viun 0;kogkfjd vko”; drkvk d fy,
mi; & vikdYiuk dk p;u dj Bdr gA ;g “Wek ck;kixd
if]-";k d fy, egRoi.k g fele VLV VivelVl wij

dVky VivelWWl d cip ryuk di thrh g] €t —¥]
ikfjfLFErd] mkx] i7kikyu vkj fpfdrlk €1 foftklu
{i=k e d”ky leketku 17k djrk gA ; vikdYiuk cuku e
1jy] ;Fkfpr vkj mPp n{krk ¢nf’kr dju oky g] tk
¢;kxdrkvk dk 0;kogkfjd vug;kxk d fy, blg viuku
d fy, ¢cRlkfigr djr gA
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