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lkjka'k
feJ.k ç;ksx okLrfod thou ds ç;ksxksa esa cgqr vke gSA feJ.k ç;ksxksa ds fy, vfHkdYiuk fodflr djrs oDr feJ.k
?kVdksa ds vuqikr dk p;u bl rjg ls fd;k tkrk gS fd xf.krh; e‚My dks i;kZIr :i ls fQV fd;k tk lds ,oa
ekinaMksa dk vuqeku yxk;k tk ldsA —f"k ç;ksxksa esa] feJ.k ?kVd ykxw buiqV ds dbZ lzksr gks ldrs gSa vFkok buiqV dks
Qly ds vyx vyx of̀) pj.kksa esa bl dnj foHkkftr fd;k tk ldrk gS fd Qly ij ykxw buiqV dh dqy ek=k fLFkj
gSA feJ.k ç;ksxksa ds fy, dq'ky vfHkdYiuk;sa mi;ksxh gksrs gSa tc çfrfØ;k feJ.k esa ekStwn vo;oksa ds lkis{k vuqikr
ij fuHkZj gksrh gSA lkfgR; esa dbZ ,Yxksfjne ,oa áwfjfLVDl miyC/k gSa] ysfdu feJ.k ç;ksxksa ds fy, ,Yxksfjne ds mi;ksx
esa dkQh lhfer dke miyC/k gSA ,Yxksfjnfed –f"Vdks.k dk mi;ksx djds vyx&vyx vuqikr ds fy, ,d fof'k"V
e‚My ds fy, NksVh jUl esa feJ.k ç;ksxksa ds fy, vfHkdYiuk fodflr djus dh vko';drk gSA bl v/;;u esa geus
feJ.k ç;ksxksa esa lSpqjsVsM vfHkdYiuk ds fuekZ.k ds fy, ,Yxksfjne fodflr fd;k gSA ,YxksfjfFed –f"Vdks.k ikjaifjd
–f"Vdks.k dh rqyuk esa dbZ fcanqvksa tSls fd fQV fd, tkus okys e‚My( ju vkfn ds lanHkZ esa vfHkdYiuk fuekZ.k esa vf/kd
csgrj ,oa lqxe lkfcr gksrk gSA ;s vfHkdiuk;s okLrfod thou ç;ksxksa esa cgqr vPNh rjg ls vuqdwy gSaA feJ.k ç;ksxksa
ds fy, vfHkdYiukvksa ds fuekZ.k esa ,Yxksfjne dk mi;ksx u dsoy dEI;wVs'kuy ykxr dks de djrk gS] cfYd ,d fujarj
vfHkdYiuk fxzM esa vfHkdYiuk dh vf/kd dq'ky [kkst Hkh djrk gSA
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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
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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.

çLrkouk
feJ.k ç;ksx vke rkSj ij vkS|ksfxd mRikn lw=hdj.k esa
ik, tkrs gSa] mnkgj.kkFk%Z [kk| çlaLdj.k] jklk;fud
lw=hdj.k] oL= m|ksx] vkS"k/kh; lw=hdj.k bR;kfn] ysfdu
—f"k vuqla/kku ds dbZ {ks=ksa esa feJ.k ç;ksxksa dk bLrseky
lhfer gSA vkS|ksfxd vuqla/kku ds leku] —f"k vuqlU/kku
esa Hkh feJ.k ç;ksx dbZ {ks=ksa esa bLrseky djus esa mi;qä gS]
mnkgj.kkFk%Z moZjdksa ;k dhVuk'kdksa ds fofHkUu feJ.kksa dk
,d Qly ds iSnkokj esa çHkko —f"k vuqlU/kku esa dbZ
fLFkfr;k¡ ekStwn gks ldrh gS tgka ,d lexz feJ.k çfrfØ;k
ikjaifjd O;fäxr çfrfØ;kvksa dh rqyuk esa vf/kd mi;ksxh
gS tSls fd] eksuksdYpj cuke eYVhdYpj [ksrh] cht feJ.k]
ènk feJ.k] [kk| feJ.k dk tkuojksa esa çHkko bR;kfn] bu
lkjh ifjfLFkfr;ksa esa feJ.k fo'ys"k.k rduhdksa dk O;kogkfjd
egRo gks ldrk gSA

,d feJ.k ç;ksx esa] Lora= dkjd ,d feJ.k ds
fofHkUu ?kVdksa ds vuqikr gksrs gSaA mnkgj.k ds fy,] ;fn
vki LVsuysl LVhy dh rU;rk rkdr dks vuqdwfyr djuk
pkgrs gSa] rks C;kt ds dkjd feJ /kkrq esa yksgk] rkack] fudy
vkSj Øksfe;e ds vuqikr gks ldrs gSaA feJ.k ç;ksxksa esa]
çfrfØ;k flQZ feJ.k esa vo;oksa ;k ?kVdksa ds lkis{k vuqikr
ij fuHkZj djrh gS vkSj feJ.k dh ek=k ij ugha] feJ.k dh
ek=k dks ç;ksx esa ,d vfrfjä dkjd ds :i esa Hkh v/;;u
fd;k tk ldrk gS] ;g rF; fd fofHkUu dkjdksa ds vuqikr
esa 100% ;ksx gksuk pkfg,] vfHkdYiuk ds lkFk&lkFk feJ.k
ç;ksxksa ds fo'ys"k.k dks tfVy cukrk gSA

feJ.k ç;ksxksa dh fo'ks"krk bl rF; ls gksrh gS fd
çfrfØ;k y çR;sd ?kVd Xi dk lkis{k vuqikr ij fuHkZj
djrh gSA eku yhft, fd feJ.k esa q ?kVd gSa] çR;sd ?kVd
'kqU; ls ,d ds chp eku ys ldrk gSA

ܠ = ൫1ݔ ,2ݔ, … :൯ݍݔ, ݅ݔ ≥ 0, ݅ = ݅ݔ෍;ݍ(1)1 = 1
ݍ

݅=1

;s ck/kk,a ,d ¼q-1½ vk;keh flEiysDl ¼Sq-1½ dks
ifjHkkf"kr djrh gSaA mnkgj.k ds fy,] ;fn feJ.k esa nks
?kVd gSa rks flEIysDl ,d lh/kh js[kk ¼vk—fr 1½ cu tkrh
gSA ;fn feJ.k esa rhu ?kVd gSa rks flaIysDl ,d leckgq
f=Hkqt ¼vk—fr 2½ cu tkrk gSA

vk—fr 1% nks ?kVdh; feJ.k ç;ksx ¼x1 + x2 = 1½A

vk—fr 1% nks ?kVdh; feJ.k ç;ksx ¼x1 + x2 + x3½A
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lkfgR; esa dbZ feJ.k vfHkdYiuk;sa ekStwn gSa ftues lcls
vke gSa%
• flEiysDl ySfVl vfHkdYiukA
• flEiysDl lsaVjksbM vfHkdYiukA
• ,fDl;y vfHkdYiukA
• ,DlVªhe oVsZDl vfHkdYiukA

'ksQs ¼1958½ us flaIysDl ySfVl vfHkdYiukvksa ds lkFk
mi;ksx fd, tkus okys dSuksfudy i‚yhvksfu;El dks is'k
fd;kA ;s cgqin çfrca/k xi= 1 dk mi;ksx djds xi esa
lkekU; cgqin e‚My dks la'kksf/kr djds çkIr fd, tkrs gSaA
xSj js[kh; e‚My dk mi;ksx djus dk ykHk ;g gS fd]
xSj&js[kh; ?kVuk dk çn”kZu djus okyh fLFkfr;ksa ds ekeys
esa] xSj js[kh; e‚My jSf[kd e‚My dh rqyuk esa fj'rs dks
csgrj <ax ls le>k,axsA xSj js[kh; e‚My esa jSf[kd e‚My
dh rqyuk esa leku feJ.k / çfØ;k dh leL;k dk vuqeku
yxkus ds fy, de iSjkehVj gksrs gSaA feJ.k ç;ksxksa esa
vfHkdYiuk fuekZ.k esa ,YxksfjfFed –f"Vdks.k fuEufyf[kr
fcanqvksa esa ekStwnk rduhd ls tknk dkjxj lkfcr gks ldrk gSA

• vfHkdYiuk ds fy, juksa dh la[;k pquus esaA
• feJ.k ç;ksxksa esa lkexzh ds fy, vuqikr dk p;u djus esaA
• fofHkUu e‚Myksa dh fQfVax ds vuqlkj vfHkdYiuk fuekZ.k esaA
• vfHkdYiuk ekunaMksa dks iwjk djus ds fy, vfHkdYiukvksa
  ds fuekZ.k esaA

lkfgR; esa igys ls MsVeSDl ,YxksfjFke ¼fe'ksy 1974½]
ds ,sy &,Dlpsat ,YxksfjFke ¼,Vfdalu ,oa nksuso 1989½]
XVERT ,YxksfjFe ¼L¥h ,oa ekjDokM+V 1974½ ,oa
XVERT1-0 ,YxksfjFke ¼fuxe 1979½ 'kkfey gSa] ysfdu]
,Yxksfjnfed –f"Vdks.k dk mi;ksx djds vyx&vyx
vuqikr ds fy, ,oa ,d fof'k"V e‚My ds vuqlkj NksVh
la[;k esa feJ.k ç;ksxksa ds fy, vfHkdYiuk fodflr djus
dh vko';drk gSA bl fLFkfr ds eísutj geus bl v/;;u
esa geus ,d ,YxksfjFe fodflr djus dh dksf'k'k dh gS
ftlls ge de ls de ju esa feJ.k ç;ksxksa ds fy, NksVh
vfHkdYiuk;sa fodflr dj ldsA

i)fr
,d lSpqjsVsM vfHkdYiuk dk vFkZ gS fd e‚My esa vuqekfur
iSjkehVj dh la[;k ds cjkcj vfHkdYiuk dk ju gksrk gSA
fodflr ,YxksfjFe dk o.kZu ljy ¶ykso pkVZ esa dqN bl
çdkj gSA

vxj ge nks feJ.k vo;oksa ,oa rhu ekinaMksa ds
lkFk ,d feJ.k ç;ksxkRed fLFkfr eku ysa] ftls fuEufyf[kr
e‚My }kjk n'kkZ;k tk ldrk gS%

bl ç;ksxkRed fLFkfr esa Åij mfYyf[kr ,YxksfjFe
ds tfj;s ge fofHkUu bUØhesaV lkbt ds fy, ,d rhu ju
okyh lSpqjsVsM vfHkdYiuk fodflr dj ldrs gS tks dh
bl çdkj gS%

ߟ = 1ݔ1ߚ + 2ݔ2ߚ + ;2ݔ1ݔ12ߚ 0 ≤ 

,1ݔ) (2ݔ ≤ 1; 1ݔ  + 2ݔ = 1 
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fu"d"kZ
bl v/;;u esa ,d la'kksf/kr ,YxksfjFe dks çLrkfor fd;k
x;k gS tks dh feJ.k ç;ksxksa esa jSf[kd ,oa xSj js[kh; e‚Myksa
ds fy, lSpqjsVsM vfHkdYiukvksa dk fuekZ.k djus esa l{ke
gSaA ;s vfHkdYiuk;s okLrfod thou ç;ksxksa ds fy, cgqr

vuqdwy gSaA çLrkfor ,YxksfjFe dk vuqç;ksx dEI;wVs'kuy
ykxr dks de djus vkSj fujarj fMtkbu LFkku esa [kkst ds
ç;kl esa enn djrk gSA
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bUØhesaV dSafMMsV               çkIr lSpqjsVsM
lkbt lsV dk vkdkj             vfHkdYiuk
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