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lkjka'k 
izLrqr 'kks/k i=k esa ?kuh; izksxzkeu leL;k dk lfUUkdVu ,Yxksfjn~e ls gy izLrkfor fd;k x;k gSA [kkscjkxM+s ,oa vU; us jSf[kd izksxzkeu leL;kvksa dks gy 
djus ds fy, bl ,Yxksfjn~e dk izLrko fn;k FkkA bl 'kks/k i=k esa lfUUkdVu ,Yxksfjn~e ds mi;ksx ls jSf[kdr% xq.ku[kafMr mís'; Qyu j[kus okyh ?kuh; 
izksxzkeu leL;k dk gy Kkr fd;k x;k gSA bl ,Yxksfjn~e ls ,d/kk fof/k dh rqyuk esa de iqujko`fÙk;ksa esa gh b"Vre gy izkIr fd;k tk ldrk gSA vr% 
izLrkfor ,Yxksfjn~e dks ,d pØh; leL;k dks gy dj csgrj rjhds ls leÖkk tk ldrk gSA

eq[; 'kCn% ,Yxksfjn~e] ?kuh;] mís';] izksxzkeu leL;k
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Abstract 
This research paper proposes an Approximation Algorithm to solve the Cubic Objective Function  Programming Problem (COFPP). The 
same had been introduced to solve the Linear Programming Problem (LPP) by Khobragade et al. In this paper, we used the Approxima-
tion algorithm to solve linearly factorized cubic objective function programming problem. This algorithm can achieve an optimal solution 
in fewer iterations as compared to Simplex method. Hence, the proposed algorithm can be better understood by solving a cyclic problem.
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izLrkouk 
vjSf[kd izksxzkeu leL;k,¡] vjSf[kd@jSf[kd mís'; Qyu rFkk 

jSf[kd@vjSf[kd O;ojks/kksa okyh xf.krh; izksxzkeu leL;k,¡ gksrh 
gSaA jSf[kdr% xq.ku[kafMr mís'; Qyu j[kus okyh ?kuh; izksxzkeu 
leL;k] vjSf[kd izksxzkeu leL;kvksa ds lcls ljyre :iksa esa ls 
,d gSA bl izdkj dh leL;kvksa esa O;ojks/k jSf[kd gksrs gSa rFkk 

vlfedk,a ¼vFkok@vkSj½ lehdj.k nksuksa izdkj ds gks ldrs gSaA 
,slh leL;kvksa dks dsanz esa j[krs gq, dbZ 'kks/kkfFkZ;ksa us vius 'kks/k 
dk;ks± dk izdk'ku fd;k gSA ,slh leL;kvksa dks gy djus ds dbZ 
n`f"Vdks.k lkfgR; esa miyC/k gS] tks mís'; Qyu ,oa O;ojks/kksa ds 
izdkj ls izHkkfor gksrs gSaA muesa ls dqN dk mYys[k ;gk¡ fd;k tk 
jgk gS] tks gekjs }kjk fd;s x, 'kks/k ds nk;js esa lekfgr gksrs gSaA 
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[kkscjkxM+s ,oa vU;[7] us jSf[kd izksxzkeu leL;kvksa ds b"Vre gy 
dks Kkr djus ds fy, loZizFke lfUUkdVu ,Yxksfjn~e dk iz;ksx 
fd;kA cktkjk ,oa vU;[1] us fofo/k izdkj dh vjSf[kd izksxzkeu 
leL;kvksa dks gy djus ds fy, dbZ n`f"Vdks.k izLrqr fd;sA HkV 
,oa vU;[2] us ,d/kk fof/k }kjk vjSf[kd izksxzkeu leL;kvksa dks 
lacksf/kr djus dk ,d rjhdk izLrqr fd;kA nsfURt+x[3] us jSf[kd 
Qyuksa ds vf/kdrehdj.k dh O;k[;k dhA xkvks ,oa vU;[4] us 
ijoyf;d fu;e ds lkFk ?kuh;&f}?kkr vjSf[kd JksfMUxj vkSj 
jstksusaV vjSf[kd JksfMUxj lehdj.k ds vkWfIVdy lksfyVu gyksa 
ds ckjs esa ppkZ dhA gsfuu ,oa vU;[5] us ?kuh; izksxzkeu ds fy, 
mÙky ,d/kk fof/k dh fo'ks"kKrk dk o.kZu fd;kA [kkscjkxM+s ,oa 
vU;[6] us flEiysDl fof/k ds fy, oSdfYid n`f"Vdks.k izLrqr 
fd;kA vksesj ,oa vU;[8] us la'kksf/kr ,d/kk fof/k }kjk ?kuh; 
mís'; Qyu j[kus okyh izksxzkeu leL;k dk gy izLrqr fd;kA 
vksesj ,oa vU;[9] us ?kuh; mís'; Qyu j[kus okyh izksxzkeu 
leL;k dks gy djus ds fy, ,d uohu ǹf"Vdks.k izLrkfor fd;kA  

izkjfEHkd ladYiuk,¡ 
jSf[kdr% xq.ku[kafMr mís'; Qyu j[kus okyh ?kuh; izksxzkeu leL;k 

,d ?kuh; b"Vrehdj.k leL;k ij fopkj djrs gSa ftlesa 
leL;k ds mís'; Qyu dks rhu jSf[kd Qyuksa ds xq.kuQy ds 
:i esa fuEu izdkj fy[kk tk ldrk gS %&

vf/kdre dhft;s Z = (a1 x1+a2 x2+ α) 
(c1 x1+c2 x2+ β) (d1 x1+d2 x2+ γ) 
O;ojks/k a1 x1  
vkSj  x ≥ 0
tgk¡  A ,d m×n vkO;wg gS] x fu.kkZ;d pjksa dk n&foeh; 

LrEHk lfn'k gS( a1,a2,c1,c2,d1 ,oa d2 mís'; Qyu esa iz;qä 
xq.kkad gS] bT ∈ Rm rFkk α, β, γ  vfn'k gSA

lfUUkdVu ,Yxksfjn~e
pj.k 1- loZizFke nh xbZ jSf[kdr% xq.ku[kafMr mís'; Qyu 

j[kus okyh ?kuh; izksxzkeu leL;k dks jSf[kd izksxzkeu leL;kvksa 
ds :i esa O;ä djrs gSaA fopkjkFkZ leL;k ds mís'; Qyu esa 
ftrus jSf[kd xq.ku[kaM gksrs gSa mruh gh jSf[kd izksxzkeu leL;kvksa 
dks vfHkO;ä fd;k tkrk gSA 

pj.k 2 & mijksä pj.k 1 esa izkIr lHkh jSf[kd izksxzkeu 
leL;k,¡ vf/kdrehdj.k ds :i dh gksuh pkfg,A ;fn ,slk ugha 
gks rks leL;k dks vf/kdrehdj.k esa fuEu izdkj ifjofrZr djrs gaS 

fuEure z ¾ vf/kdre ¼-z½

pj.k 3 & mijksä pj.k 1 esa izkIr lHkh jSf[kd izksxz-
keu leL;kvksa esa fo|eku vko';drkiwjd lfn'kksa ds lHkh  
?kVd /kukRed gksus pkfg,A ;fn ,slk ugha gks rks ml fo'ks"k  
O;ojks/k ls lEcaf/kr vlfedk dks ¼&1½ ls xq.kk dj /kukRed cukrs gSaA

pj.k 4 & lHkh jSf[kd izksxzkeu leL;kvksa esa O;ojks/kksa ds 
:i esa fo|eku vlfedkvksa dks U;wurkiwjd@vkf/kD;iwjd pjksa ds  
}kjk lehdj.kksa esa ifjofrZr djrs gSaA mís'; Qyu esa ,sls pjksa 
dk ewY; 'kwU; j[krs gaSA 

pj.k 5 & izR;sd jSf[kd izksxzkeu leL;k ds fy, flEiySDl 
lkj.kh cukrs gSaA

pj.k 6 & flEiySDl lkj.kh ls 'kq) ewY;kadu iafä ¼Zj- Cj½] 
tgk¡ j = 1,2,……, n ds ewY; Kkr djrs gSaA   

pj.k 7 & vc ¼Zj- Cj½ ds fpUg ij fopkj djrs gSa %
¼i½ ;fn ¼Zj- Cj½ ds lHkh ewY; /kukRed gks rks bl izdkj 

izkIr gy b"Vre gSA
¼ii½ ;fn de ls de ,d ¼Zj- Cj½ _.kkRed gks rks bl 

izdkj izkIr gy ds fy, vxys pj.k ij tkuk gksrk gSA
pj.k 8 & ;fn ¼Zj- Cj½ ds ,d ls vf/kd ewY; _.kkRed 

gks rks muesa ls vf/kd _.kkRed ewY; dks pqurs gaS] ekuk ;g ewY;  
j ¾ r ds fy, ¼Zr- Cr½ gSA 

¼i½ ;fn lHkh yir (i=1,2,…., m) _.kkRed gks rks nh xbZ 
jSf[kd izksxzkeu leL;k dk vifjc) gy gSA

¼ii½ ;fn de ls de ,d yir /kukRed gks rks lEcaf/kr lfn'k 
yr vk/kkjh lfn'k ds :i esa lkj.kh esa izos'k djrk gSA 

pj.k 9 & vuqikrksa (  , >0, i=1,2,………,m ) dks 
Kkr djrs gSa vkSj bu vuqikrksa esa ls fuEure vuqikr dk p;u 

djrs gaSA ekuk ;g fuEure vuqikr  ds :i esa izkIr gks jgk 
gS rks lfn'k vixkeh lfn'k gksxkA mHk;fu"B vo;o ykr tks k oha 
iafä ,oa r osa LrEHk esa gS] lkj.kh dk dhyd vo;o dgykrk gSA

pj.k 10 & dhyd vo;o ftl iafä esa fo|eku gS ml 
iwjh iafä dks ml dhyd vo;o ls Hkkx nsdj dhyd vo;o ds  
LFkku ij bdkbZ cukrs gSa rFkk ml LrEHk ds 'ks"k vo;oksa dks] 
ftlesa dhyd vo;o fo|eku gS] fuEu laca/kksa dh lgk;rk ls 'kwU;  
cukrs gSa %&
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pj.k 11 & pj.k 7 dk vuqlj.k djrs gSa rFkk lEiw.kZ x.kuh; 
izfØ;k dks rc rd nksgjkrs gSa tc rd fd ;k rks b"Vre gy izkIr 
ugha gks tkrk ;k vifjc) gy gksus dk ladsr ugha fey tkrkA

bl 'kks/k i=k esa ml lfn'k dks izos'kh lfn'k ds :i esa 

p;fur fd;k x;k gS ftlds fy,  (cj>0, yij ≥ 0) vf/kd 
_.kkRed gks rkfd de iqujko`fÙk;ksa esa gh b"Vre gy rd igqapk 
tk ldsaA ;g Hkh Li"V fd;k tk ldrk gS fd ,d/kk fof/k dh 
rqyuk esa bl ,YxksfjFe esa iqujko`fÙk;ksa dh la[;k ;k rks de gksrh 
gS ;k cjkcjA fdlh Hkh voLFkk esa iqujkòfÙk;ksa dh la[;k flEiySDl  
fof/k ls T;knk ugha gksrh gSA vc] ,d n`"VkUrh; mnkgj.k ds  
}kjk lfUUkdVu ,YxksfjFke dks leÖkus dk iz;kl djrs gSaA
n`"VkUrh; mnkgj.k 
vf/kdre dhft;s Z = (2 x1  + x2) (x1  - x2) ( 3 x1  - 2 x2)   
O;ojks/k 		 8 x1 +6 x2 ≤   24

	 10 x1 + 5 x2 ≤ 10 
rFkk 		  x1, x2  ≥ 0	

 mijksä jSf[kdr% xq.ku[kafMr mís'; Qyu j[kus okyh 
?kuh; izksxzkeu leL;k ls fuEu rhu jSf[kd izksxzkeu leL;k,¡ 
izkIr gksrh gS %&
(i) vf/kdre dhft;s Z = (2 x1  + x2) = Z1  (Let)
O;ojks/k 8 x1 +6 x2 ≤   24

10 x1 + 5 x2 ≤ 10
rFkk x1, x2  ≥ 0
(ii) vf/kdre dhft;s 	Z =  (x1 - x2) = Z2  (Let) 
O;ojks/k			 8 x1 +6 x2 ≤   24 

10 x1 + 5 x2 ≤ 10
rFkk		         x1, x2  ≥ 0
(iii) vf/kdre dhft;s      Z = ( 3 x1  - 2 x2) = Z3  (Let)
O;ojks/k			 8 x1 +6 x2 ≤   24 

10 x1 + 5 x2 ≤ 10
rFkk x1, x2  ≥ 0

leL;k ¼I½ esa vko';drkuqlkj U;wurkiwjd pjksa dk lekos'k 
djus ij leL;k fuEu :i ysrh gS %& vf/kdre dhft;s 		

Z1 (ekuk )= 2 x1  +  x2+ 0 S1 + 
0S2

O;ojks/k	 8 x1  +  6 x2 +  S1 +  0S2  =  24 

10 x1  + 5 x2+ 0  S1+ S2 = 10
rFkk x1 , x2, S1, S2  ≥ 0

lkj.kh 1
cj	 2	 1	 0	 0	 	vuqikr

CB	 XB	 b	 x1	 x2	 S1	 S2

0	 S1	 24	 8	 6	 1	 0	 3
0	 S2	 10	 10	 5	 0	 1	 1 
	 (Zj-Cj) →	 -2↑	 -1	 0 0↓	

;gk¡  Z1-C1= -2 rFkk  Z2-C2= -1 vr%

 ,oa  = 

pwafd  vf/kd _.kkRed gS] vr% vxyh lkj.kh ds fy, lfn'k 
x1 izos'kh lfn'k gksxkA lcls vafre vuqikr ds LrEHk ls ;g 
Li"V gS fd fuEure vuqikr S2  ds fy, izkIr gks jgk gS vr% 
S2 vixkeh lfn'k gksxkA 10 dhyd vo;o gSA

lkj.kh 2 
cj	 2	 1	 0	 0

CB	 XB	 b	 x1	 x2	 S1	 S2

0	 S1	 16	 0	 2	 1	

2 x1	 1	 1	 0	

	 (Zj-Cj) →	 0	 0	 0	

pwafd ¼Zj-Cj½ ds lHkh eku /kukRed gS vr% ;g ,d b"Vre 
gy gSA 

x1= 1, x2= 0   Z1 = 2
leL;k ¼II½ esa vko';drkuqlkj U;wurkiwjd pjksa dk lekos'k 
djus ij leL;k fuEu :i ysrh gS %& vf/kdre dhft;s 		

Z2 (ekuk )=  x1 -  x2 + 0  S1 + 0S2

O;ojks/k	 8 x1  + 6 x2+ S1+0S2  = 24 
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10 x1  + 5 x2+ 0 S1+ S2 = 10
rFkk x1, x2, S1, S2   ≥ 0

lkj.kh 3
cj	 1	 &1	 0	 0	 vuqikr

CB	 XB	 b	 x1	 x2	 S1	 S2	

0	 S1	 24	 8	 6	 1	 0	 3

0	 S2	 10	 10	 5	 0	 1	  1

	 (Zj-Cj) →	 -1↑	 1 0	 0↓	

;gk¡  Z1-C1= -1 rFkk Z2-C2= 1 vr%  = 

vr% vxyh lkj.kh ds fy, lfn'k x1 izos'kh lfn'k gksxkA 
lcls vafre vuqikr ds LrEHk ls ;g Li"V gS fd fuEure vuqikr 
S2  ds fy, izkIr gks jgk gS vr% S2 vixkeh lfn'k gksxkA

lkj.kh 4 
		 cj	 1	 -1	 0	 0

CB	 XB	 b	 x1	 x2	 S1	 S2

0	 S1	 16	 0	 2	 1	

1 x1	 1	 1	 0	

	 (Zj-Cj) →	 0	 	 0	

pwafd (Zj-Cj) ds lHkh eku /kukRed gS vr% ;g ,d 
b"Vre gy gSA 

x1= 1, x2= 0,  Z2 = 1
leL;k ¼III½ esa vko';drkuqlkj U;wurkiwjd pjksa dk lekos'k 
djus ij leL;k fuEu :i ysrh gS %& vf/kdre dhft;s 		

Z2 (ekuk) =  3x1 - 2x2 + 0  S1+ 0S2

O;ojks/k	 8 x1  + 6 x2 +  S1+ 0S2  = 24 
10 x1  + 5 x2+ 0 S1 + S2 = 10

rFkk x1, x2, S1, S2   ≥ 0

lkj.kh 5
cj	 3	 &2	 0	 0	 vuqikr

CB	 XB	 b	 x1	 x2	 S1	 S2	
0	 S1	 24	 8	 6	 1	 0	 3
0	 S2	 10	 10	 5	 0	 1	 1

	 (Zj-Cj) →	 -3↑	 2 0	 0↓	

;gk¡ Z1-C1= -1 rFkk Z2-C2= 1 vr% 
vr% vxyh lkj.kh ds fy, lfn'k x1 izos'kh lfn'k gksxkA 

lcls vafre vuqikr ds LrEHk ls ;g Li"V gS fd fuEure vuqikr 
S2  ds fy, izkIr gks jgk gS vr% S2 vixkeh lfn'k gksxkA

lkj.kh 6
	 cj	 3	 -2	 0	 0

CB	 XB	 b	 x1	 x2 S1	 S2

0	 S1	 16	 0	 2	 1	

3 x1	 1	 1	 	 0	

	 (Zj-Cj) →	 0	 	 0	

pwafd (Zj-Cj) ds lHkh eku /kukRed gS vr% ;g ,d b"Vre 
gy gSA 

x1= 1, x2= 0,   Z3 = 3
vr% mijksä jSf[kdr% xq.ku[kafMr ?kuh; izksxzkeu leL;k 

dk b"Vre gy fuEu gS %&
x1= 1, x2= 0,  Z=(Z1)(Z2)(Z3)= (2)(1)(3)=6

fu"d"kZ 
[kkscjkxM+s ,oa vU; }kjk izLrkfor lfUUkdVu ,Yxksfjn~e 

ikjaifjd flEIysDl fof/k ls csgrj gS D;ksafd blesa de iqujkòfÙk;ksa 
esa gh b"Vre gy dks izkIr fd;k tk ldrk gSA bl ,Yxksfjn~e 
ls izkIr ifj.kke dks xkWl foyksiu fof/k] la'kksf/kr Qwfj,j  
foyksiu fof/k] ikjaifjd flEiysDl fof/k rFkk vU; fof/k;ksa ls izkIr  
ifj.kkeksa dks vklkuh ls lR;kfir fd;k tk ldrk gSA

fgrksa dk Vdjko 
ys[kd bl 'kks/k i=k ds izdk'ku ds lEcU/k esa fdlh Hkh 

izdkj ds fgrksa ds Vdjko dh ?kks"k.kk ugha djrs gSaA 
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