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fed .k ¢:hxk d fy, TpjVM viskdYiukvk dik fuek.k

jkgy cuth] Bhek €XxI] ,Ynk oxally] vi.k Hkkfed] viufinrk nUk] fluh oxhl
Hb—wvu-i8kjrh; —Fk B[ ;dh vulUu BRG] yibejh ,oU;] i 1K&410 012] ub fnYyi] HijrA
ikirt Qjojh 2021 Lotdrt €u 2021

Hjk'k

fed.k ¢;kx olLrfod thou d ¢;kxk e cgr vie gA fed.k ¢;kxk d fy, vikdYiuk fodflr djr oDr fed.k
%vdk d vuikr dk p;u bl rjg 1 fd;k thrk g fd xf.krh; eMy dk i;kr -1 1 fQV fd;k €& Id ,0
ekinMk dk vueku yxk;k € TdA —f'k ¢;kxk e] fed.k Avd ykx buiV d db Bkr gk Bdr g vFok buiV dk
Qly d vyx vyx of) pj.ke bl dnj folkfer fd;k € 1drkg fd Qly i1j ykx buitV dh dy ek=k fLFkj
gA fed.k ¢;kxk d fy, dy vikdYiuk; mi;kxh gkr g tc c¢frf@d;k fed.k e ektn vo;ok d Bkifk vuikr
ij futkj gkrh gA IkfgR; e db ,Yxkfjne ,0 &fjfLVDI miyt/k g] yfdu fed.k ¢;kxk d fy, ,Yxkjne d mi;kx
e dkQh Iifer dke miyCk gA ,Yxijnfed —f'Vdk.k dk mi;kx djd vyx&vyx vuikr d fy, ,d fof*('v
eMy d fy, Nkvh jUl e fed.k ¢;kxk d fy, vikdYiuk fodflr dju dh vko®;drk gA bl v/;;u e geu
fed.k ¢;kxk e IpjvM vitkdYiuk d fuek.k d fy, ,Yxijne fodflr fd;k gA ,YxijfFed —f'Vdk.k 1kjifjd
—'Vdk.k dh ryuk e db fenvk €1 fd fQV fd, thu oky eMy( ju viin d Intk e vikdYiuk fuek.k e vikd
cgrj ,o0 Ixe Ikfcr gkrk gA ; vikdiuk; okLrfod thou ¢;kxk e cgr vPNi rjg I vudy gA fed.k ¢;kxk
d fy, vitkdYiukvk d fuek.k e ,Yxkjne dk mi;kx u doy dEl;V'kuy yikxr dk de djrk g] cfyd ,d fujrj
vitkdYiuk fxM e vikdYiuk dh vikd dfy [kt Hh djrk gA

fin dtht ,Yxkfjne —f'Vdk.k fed.k vikdYiuk] fed.k ¢;kx] IpjVM vitkdYiukA
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ABSTRACT

Mixture experiments are very common in real life experiments. Designing a mixture experiment involves
selection of the proportion of the mixture components in a fashion such that a mathematical model
can be fitted adequately and the parameters could be estimated. In agricultural experiments, the
mixture components may be several sources of the input applied or input may be applied at different
crop growth stages in splits such that total quantity applied to the crop is constant. Efficient designs
for mixture experiments are useful when the response is assumed to depend on the relative proportions
of the ingredients present in the mixture. A number of algorithms and heuristics are available in

*Corresponding author's E-mail: arpan.stat@gmail.com Wh—vu-i&dlzt; Bezh edl;dh vulUMu ILFku] diPpi&ss2 018] djy]
1ICAR-Central Marine Fisheries Research Institute, Kochi-682 018, Hitj rA

Kerala, India.



82 Hkkjrh; df'c vul/ku 1f=dk

literature; however, a limited work has been done in the use of algorithms for mixture experiments.
There is a need to develop designs for mixture experiments in smaller number of runs for a specific
model for varying proportions using algorithmic approach. In this study we have developed algorithms
to construct saturated designs fort mixture experiments. The algorithm provides a greater flexibility
in design construction in comparison to the traditional approach in terms of models to be fitted;
number of runs to be requited etc. These designs are very well suited in real life experiments. The
use of algorithms in construction of designs for mixture experiments not only reduces the
computational cost but also results in a more efficient search of the design in a continuous design

space.

Key words: Algorithmic approach, Mixture designs, Mixture experiment, Saturated designs.

cLrkouk
fed.k ¢;kx vie rij 1j vk]kixd mRikn I=hdj.k e
ik, tkr g] mnkgj.kFe [k cBLdj.q jkIk;fud
I=idj.k ol= m]kx] vk%k; B=tdj.k bR;kn] yfdu
—f% vul/llku d db {i=k e fed.k ¢;kxk dk bLreky
Iifer gA vk]kixd vul/iku d Beku] —'% vulU/kku
e Hh fed.k ¢;kx db {k=k e bLreky dju e mi;& g]
mnkgj.KkFE mojdk ;k divVuk*kdk d foftkiu fed.kk dk
,d Qly d inkokj e ctiko —f% vullU/ku e db
fLFkfr;k ektn gk Idrh g gk ,d Bex fed.k ¢fri@d;k
ikjifjd 0;faxr ¢frid;kvk di ryuk e vi/kd mi;kxh
g tl fd] etukdYpj cuke eYVidYpj [krh] cit fed.k]
enk fed.k [k] fed.k dk tkuojk e ctko bR;kin] bu
Bkjh 1fjfLRkr ;k e fed.k fo"y'k.k rdundk dk 0;kogkfjd
egfo gk 1drk gA

,d fed.k ¢;kx €] Lor= dkjd ,d fed.k d
foffu %vdk d vuikr gkr gA mnkgj.k d fy,] ;fn
vki LVuy I LViy dh rU; rk rkdr dk vudfyr djuk
pkgr g] rk (;kt d dkjd fed /kr e yigk] rkck] fudy
vkj @ife;e d vuikr gk Idr gA fed.k ¢;kxk €]
cfrid;k f1Q fed.k e vo;ok ;k Avdk d Rki{k vuikr
1j futky djrh g vkj fed.k dh ek=k 1j ugh] feJd.k db
ek=k dk ¢;kx e ,d virfja dijd d i et v/; ;u
fd;k € Idrk g] ;g rF; fd fofilu dijdk d vuikr
e 1009 ;kx gkuk pkfg,] vikdYiuk d BkFk& BKFk fed .k
¢;kxk d fo"y'k.k dk €fVy cukrk gA

fed.k ¢;kxk dh fokkrk bl rF; 1 gkrt g fd
cfrid;ky cR;d Avd Xi dk Bki{k vuikr ij futkj
djrh gA efu yift, fd fed.k e q%vd g] ¢R;d *vd
U; 1 ,ddclp efuy Idrk gA

q
X = (xl,xz, ,xq):xi >0,i= 1(1)q;2xi =1
i=1

; Ckk, ,d Yg-1% wiksken fRETYDN Ysg-1h dk
ifjkfkr djrh gA mnkgj.k d fy,] ;fn fed.k e nk
%vd g rk fIElyDE ,d B0/ j[K ivi—fr 1% cu kit
gA ;fn fed.k e riu %vd g rk fliyDl ,d leckg
f=Hkt Ivk—fr 2% cu tkrk gA

0 X |
vi—fr 18 nk Avdh; fed.k ¢;kx ix, + x, = 14A

1

©

= 1

vi=fr 18 nk Avdh; fed.k ¢;kx ix, + x,+ x A



0'k 36] vd 2] 2021 83

IkfgR; e db fed.k vitkdYiuk; ektn g ftue Icl
vie gt

o fIE1yDl yiVI vikdYiukA

o fIETYDN 1VjkoM vikdYiukA

o DIy vitkdYiukA

o .DIVie oVDI vitkdYiukA

"%Q 11958% u fHyDN yiVl vifkdYiukvk d Bk
mi;kx fd, thu oky dukfudy i,yhvkfu;ER dk 17
fd;kA ; cgin ¢frc/k =x=1 dk mi;kx djd x e
Bkek); cgin e My dk I'kf/kr djd chir fd, tkr gA
xj jl; eMy dk mi;kx dju dk yiktk ;g g fd]
xj&J[k; Kvuk dk gn™u dju okyh fLFkfr;k d ekey
e] xj j[k; eMy jf[kd eMy dhi ryuk e fj*'r dk
cgrj <x I Be>k,xA xj j[l; eMy e jf[kd eMy
dh ryuk e lefku fed.k / ¢f@;k dh DelL;k dk vueku
yxiu d fy, de ijkeiVj gkr gA fed.k ¢;kxk e
vitkdYiuk fuek.k e ,YxkfjfFed —"Vdk.k futufyf[kr
fcnvik e ektenk rdund 1 tnk dikjxj Bkfcr gk 1drk gA

o vitkdYiuk d fy, juk di I[;k puu eA

o fed.k ¢;kxk e Tkexh d fy, vuikr dk p;u dju eA

« foftkiu e Myk dh fQfvVx d vullkj vitkdYiuk fuek.k eA

o vilkdYiuk ekunMk dk 1jk dju d fy, vilkdYiukvk
d fuek.k eA

BkfgR; e 1gy 1 MveDl ,YxkfjFke ife*ky 1974]
d ,y &,DIpt ,YxKjFe ¥, Vidlu ,0 nkuo 1989
XVERT ,YxkfjFe iL¥h ,0 ekjDokMV 1974% o
XVERT1-0 ,YxkjFke #fuxe 197% *kfey g] yfdu]
,Yxifjnfed —f'vdk.k dk mizkx djd vyx&vyx
vuikr d fy, ,0 ,d fof'{'V eMy d vulkj Nkvh
I[;kefed.k ¢c;kxk d fy, vitkdYiuk fodflr dju
dh vko" ;drk gA bl fLFkfr d eiutj geu bl v/;;u
e geu ,d ,YxijFe fodflr dju dh dk"k' dh g
fell ge de I de ju e fed.k ¢;kxk d fy, Nkvh
vitkdYiuk; fodflr dj 1dA

Dfr
,d IpjVM vitkdYiuk dk vFk g fd e,My e vuekfur
ijkenvy dh B[k d cjkcj vitkdYiuk dk ju gkrk gA
fodflr ,YxkjFe dk o.ku Bjy fyko pkv e dN bl
cdkj gA
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vx] ge nk fed.k vo;ok ,0 riu exinMk d
1M ,d fed.k ¢;kxiRed fLRfr eku y] fEl futufyf[kr
eMy Hjk n*kk;k € Idrk gt

N = Prx1 + Poxy + Prax1x2,0 <
(x1,%) <1, g +x, =1

bl ¢;kxiked fLRr e Aij mivyf[kr ,YxKjFe
d tfj; ge fofflu bidheV Bkbt d fy, ,d riu ju
okyh IpjvM vitkdYiuk fodflr dj Idr g €k db
bl cdkj gt
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bidheV divMmv cir Ipjvm
It 1V dk vidkj vitkdYiuk
001 101 X, X,
0-5 0-5
00 10
1-0 00
0-02 51 X, X,
0-5 0-5
1-0 00
00 10
003 34 X, X,
0-49 051
1-0 00
00 10
0-04 26 X, X,
0-52 0-48
1-0 00
00 10
0-05 21 X, X,
0-5 0-5
1-0 00
00 10
0-06 17 X, X,
0-5 0-5
1-0 00
00 10
0-10 11 X, X,
0-5 0-5
1-0 00
00 10
fu"d"

bl v/;;ue ,d 'kr ,YxkfjFe dk cLrkfor fd;k
X;kg tk dhfed.k ¢;kxk e Jf[kd ,0 xj j[k; eMyk
d fy, IpjWM vitkdYiukvk dk fuek.k dju e B{ke
gA ; vikdYiuk; oiLrfod thou ¢;kxk d fy, cgr

vudy gA cLrikfor ,YxkfjFe dk vug;kx dEl;V'uy
ykxr dk de dju vij fujrj fMekbu LFkku e [kt d
¢;kl e enn djrk gA
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