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ABSTRACT

In this paper, we use one of the method of operations research. It is the method of
integer programming to maximize the profits achieved in the field of raising chicken
dedicated to produce white meat by reducing the cost of chicken feed to a minimum
possible extent. We use the benefit from the available silo in local markets to elect the
proper diet, which serve to feed the chicken in each period of feeding. This bush
should have all the basic elements provided in poultry diets such as proteins,actress

energy ,fat, fiber, vitamins, mineral, amino acids and other elements required to be
provided in the diet of poultry.
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X16+X17+X18+X19<=100
Agdad) dide 8 QLuSY) A a4 30.11

X8+X9+X10+X11+X12+X13<=400

Agdad) dide 8 oAV Adlll jliasy cogal) A 28 31,11
X1+X2+X3+X4+X5+X6+X7<=500

Agladl e ) \gloa) w3 A5l gl AuS 283211

aydlganniiagel sl Gllaa

X23+X24<=40

Alad) e ) Lgilial 2y 0 Aiss ) el oY) aall 4 2433.11 %
X25+X26<=100 B
) dale 8 oyl ds 13411
13X14+9X24+8.72X3+11.4X4+8.18X5+14.1X6+15.5X7+42X8+60X9+45X 10+ 3
50X11+46.9X12+44.5X13+64.7X14+12.1X15+26.1X16+24X17+20.8X18+23 _1)
S5X19+17.3X20+21.1X21=23000 }
Ll Fide s Alied) 260 1435.11 ;é
3250X1+2750X2+3370X3+3210X4+3150X5+1250X6+1650X7+3335X8+ v:”f

3760X9 +2300X10 +2500X11+ 1960X12+ 2416X13+ 2963X14+ 1398X15+

2520X16 +2330X17 +2756X18+ 2647X19 +1453X20+1580X21+7010X23+
8900X24=3200000
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Agdad) dide 8 osaal) dual eVl asll 0436.11
1.9X1+1.9X2+3.9X3+2.8X4+1.9X5+4.1X6+2.94X7+2.3X8+1.7X9+4.7X 10+0
8X11+5.1X12+2.8X13+4.4X14+3.2X15+1.5X16+2.6X20+3.6X21<=7000
Agdad) dide 8 gyl oY) aal) A 2837.11
11X1+11X2+12X3+11X4+11X5+11X6+11X7+9X8+9X9+10.4X10+10X11+7
X12+10X13+8X14+ 5X15 +13.4X16+7X20+10.3X21>=5000
Agdad) dide 8 gl Audd leY) aall 0838.11
11X1+11X2+12X3+11X4+11X5+11X6+11X7+9X8+9X9+10.4X10+10X11+7
X12+10X13 +8X14 +5X15+13.4X16+7X20+10.3X21<=10000
Agladl e 8 alall Gl ] SV aall 239,11
2.4X1+5X2+2X3+2X4+9X5+10X6+3XT+4X8+1.3X9+6X10+3X 11+5X 12+
14X13+X14+2X15 +5.7X16 +24.8X20+20.1X21 >=3000
Agladl e 8 Alal Gl oY) aad) 0840.11
2.4X1+5X2+2X3+2X4+9X5+10X6+3X7+4X8+1.3X9+6X10+3X 11+5X 12+
14X 13+X14+2X15+5.7X16 +24.8X20+20.1X21<=7000
agdad) dide 8 alo)ll oY) aal) dus 2841.11
1.6X1+2.4X2+1.8X3+1.7X4+4.5X5+6.1X6+2.1X7+2.4X8+2X9+5.7X10+

5.6X11+9.3X12 +7.1X13 +21.7X14+71.8X15+3.6X16+9X20+10.3X21
>=2000

agad) dade 8 aloll eV aall dus 2842.11
1.6X1+2.4X2+1.8X3+1.7X4+4.5X5+6.1X6+2. 1X7+2.4X8+2X9+5.7X10+5.6
X11+9.3X12+7.1X13+ 21.7X14+71.8X15+3.6X16+9X20+10.3X21<=5000

Agdad) dide 8 yphndll 5aV) aal) A 034311
0.12X1+0.16X2+0.11X3+0.13X4+0.04X5+0.34X6+0.37X7+0.15X8+0.19X9+
0.29X10+0.19X11+ 0.16X12+0.42X13+2.95X14+14X15+0.12X16+ 0.15X17
+0.18X18+0.11X19 +0.24X20 +0.27X21 >=500

agad) e 3 jshdll 1o aal) A 484411
0.12X1+0.16X2+0.11X3+0.13X4+0.04X5+0.34X6+0.37X7+0.15X8+0.19X9+

aydlganniiagel sl Gllaa

0.29X10+0.19X11+0.16X12+0.42X13+2.95X14+14X15+0.12X16+ 0.15X17+ %
0.18X18+0.11X19+ 0.24X20+ 0.27X21 <=1000 3,
o) dile 8 apudS SaY) aal) S 2845.11 3«
0.05X1+0.08X2+0.07X3+0.04X4+0.09X5+0.16X6+0.15X7+0.45X 8+ 3
0.32X10+0.26X11+0.38X12 +2.02X13+5.02X14+30X15+0.17X16+ 0.13X17 %
+0.2X18+0.52X19+1.3X20+ 1.5X21+38X22>=700 E
Al Bilde 5 gl oY) sl Ao 484611 2
0.05X1+0.08X2+0.07X3+0.04X4+0.09X5+0.16X6+0.15X7+0.45X 8+ =

0.32X10 +0.26X11 +0.38X12+2.02X13+5.02X14+30X15+0.17X16+ 0.13X17
+ 0.2X18+0.52X19 +1.3X20 + 1.5X21+38X22<=1500
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y4 AN
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23 g gbisulye i 0

aspsall ) aal) A a8 Aol dade 84711
0.07X1+0.02X2+0.01X3+0.01X4+0.11X5+0.3X6+0.07X7+0.1X8+0.03X9+
0.24X10 +0.34 X11+ 0.3X13+0.46X15+0.0816+ 0.18X20+0.19X21>=100
Aol Fide 3 agageall oY) aall duws 048,11
0.07X1+0.02X2+0.01X3+0.01X4+0.11X5+0.3X6+0.07X7+0.1X8+0.03X9+
0.24X10 +0.34X11 + 0.3X13 +0.46X15+0.0816+ 0.18X20+0.19X21<=250
Agad) dide 8 Geed) e Gmeall eV aall s 0349.11
0.39X1+0.39X2+0.24X3+0.25X4+0.3X5+0.53X6+0.59X7+0.73X8+1.29X9+2
91X10+ 3.17X11+ 1.73X12+ 1.09X13+ 4.83X14+ 0.87X15+ 1.55X16+
1.3X17+ 1.34X18+1.73X19+ 0.82 X 20 + 0.9X21 <=1400
Al ide 6 bl V) pasal) G 2850.11
0.37X1+0.37X2+0.4X3+0.35X4+0.3X5+0.42X6+0.47X7+1.91 X8+2.79X9+
1.33X10+ 1.47X11+ 2.22X12+1.86X13+2.32X14+0.29X15 +0.47X16+
0.48X17+ 0.59X18 + 0.41X19+0.51X20+0.55X21 >=600
) dide b cueldl) s 285111
4.4X1+5.1X2+4X3+3.9X4+0.6X5+7.9X6+2.6X7+0.2X8+0.2X9+4X 10+
6.6X11 +2.86X13+ 0.2X14+ 3.6X15+4X20+0.9X21>=1800
Al dide 3 (sl deS 285211
1.2X1+2X2+1.1X3+1.2X4+0.6X5+3.1X6+0.9X7+1.5X8+2.2X9+2.6X10
+3.3X11+3.3X12 +3.74X13+ 4.6X14+ 18.9X15+ 44.4X19+ 15.4X20+
2.4X21>=3600

Aol dile 8 olifisildl G 2853.11
12.1X1+6.5X2+5X3+11.4X4+3.3X5+29X6+13X7+10.3X8+2.9X9+15.2X10+
14.5X11+10.1X12+6.38X13+3.3X14+33.9X15+82.9X19+32.8X20+39X21>=
10000

aydlganniiagel sl Gllaa

o Gie 3 cpulll 1S 2854.11
56.6X1+57.4X2+22.9X3+42.7X4+14.1X5+209X6+20X7+49.9X8+5.5X9+
30.4X10+ 26.8X11 +220X12+30.8X13+47.1X14+10.6X15+500X19+

54.6X20+ 46X21 >=27000 E
A File 3 (ol / Al ) Bl JIoV) ad B 08 55,11 9
250X1+305.56X2+386.47X3+281.58X4+385X5+88.65X6+106.45X 7+ 3
79.4X8+ 62.66X9 + S51.11X10+50X11+41.79X12+54.20X13+45.8X14+ 3
115.53X15496.55X16+  97.08X17+  132.5X18+112.64X19+83.98X20+ 4
74.88X21 >=140 E
lal) dide 8 (otudl) [ 5N ) Al oV sl 28 56.11 0 3
0.41X140.5X2+0.63X3+0.3X4+2.25X5+0.47X6+0.4X7+3X8+1.1X10+1.3X1 3
142.37X12+44.8X13  +1.7X14+ 2.14X15+ 14X16+ 086X17+ 1.11X18+ =

4.72X19+ 5.41X20+5.55X21>=1.5
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Aol dide 3 Aslall cligig ) jalae il 24 57.11
X8+X9+X10+X12+X13+X16+X17+X18+X19+X20+X21<=350
A8l Aadal) 8 Aaial) S 28158.11

Y1<700
Al Aadall 8 el 30eS 28 59.11
Y2<200
A\l el 8 s )jicall 3,1 a8 2360.11
Y3<700
A\l el 8 s loanl) 5,1 44eS 236111
Y4<100
Aglgdl) dadal) 3 ) daS 286211
Y 5<300
Aglgdl) dadal) 3 duad) ANS deeS 2863.11
Y6<50
Aglgdl) Aadall 3 Fac bl A £ 2364.11 é
Y7<50 =
Al Aalall 8 g 3 % 42 )sall 5)A (41K 4K 2865.11 _(_L
Y8<50 Eg‘
Alel) dglal) 8 (45930 Y060 hinall 50 (40K LpeS 2866.11 %
Y9<50 =
Al A5l 8 (459 %44 Lsall J6b AuS a8 286711 E
Y10<300 of
Al A5 dal) 8 (g % £ Lsall g LS 48 0868.11. @
Y11<200 ij
Oinn %o Condl) 15 S 38 sl dadall 36911 S
Y12<400 |
Al Ailall 3 i 50 %44 ansendl du 10S 287011 7
Y13<30 3
sle Jine dlend) Goane 28 duilgdl) dadadl 71,11 _}
Y 14<50 |
Aol G 8 )l ol mane i€ 072,11
Y15<25 3
Al Ailall 8 DL a8 287311 ;"
Y 16<100 3
Al Gl b oUlpnlil S 287411 2
Y17<100

A
N




)l gl g i i N 53 s s gl
2330 aun gty n 2

\

Al Zidell 3 (aeal) 38 2875.11

Y18<100
Al Aidell 3 Jesad) 3aS 2876.11
Y19<100
iiled) Adall 3 oy %17 Caiadl) cial) 3aS 2877.11
Y20<70
Al Aadall 8 (555 %20 Caiaall caall (3)y5) 40eS 2878.11
Y21<70
Al il b LIS e 3€ 04879.11
Y22<10
il idall 3 &l e sl il deS 2880.11
Y?23<40
Al Aidall 3 Fhal cagygl) dneS 288111
Y24<40
Agll) idel) 8 culisalially 5L Ay Syl B 182,11
Y25<100
el Aidall b clipalilly il yen) iy ) S 5al) dpeS 288311
Y26<100

gl il 8 Al Ay B AR dsal) pyen 288411
Y1+Y2+Y3+Y4+Y5+Y6+HY 7+Y 8+YO+Y 10+Y11+Y12+Y13Y15+Y16+Y 17+
Y18+Y19+Y20+Y21+Y22+Y23+Y24+Y25+Y26=1000

Al Aadall 8 WUladl ) aal) A 24 85.11

Y16+Y17+Y18+Y19>=30
Al Aadal) 3 Ll eV aall 30eS 0886.11

aydlganniiagel sl Gllaa

Y16+Y17+Y18+Y19<=100
Al Aadall 3 LLSY) S 2887.11

Y8+Y9+Y 10+Y 11+Y 12+Y 13<=400

Al Aadall & g AY) AUl jalass gl 40S 2888.11
Y 1+Y2+Y3+Y4+Y5+Y6+Y 7<=500

Afled) Aadad) ) Lesaloal w30 35l sl BasS 289,11

Y23+Y24<=40
Asled) Aadad) ) Lesilonl w3 itg ) cliSall eV o) G 2039011
Y25+Y26<=100

Aolgl Aadel) 3 (800 s 249111
13Y1+9Y2+8.72Y3+11.4Y4+8.18Y5+14.1Y6+15.5Y7+42Y8+60Y9+45Y 10+
50Y11+46.9Y12+44.5Y13+64.7Y 14+12.1Y15+26.1Y16+24Y 17+20.8Y 18+
23.5Y19+17.3Y20 +21.1Y21 =20000

(19%) Qg3 sall -l alad] .3 el )
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A8l Aadal) 8 Aliadl) A8UAD) 2892.11
3250Y1+2750Y2+3370Y3+3210Y4+3150Y 5+1250Y 6+1650Y 7+3335Y 8+
3760Y9+ 2300Y10 + 2500Y11+1960Y12+2416Y13+2963Y14+1398Y 15+
2520Y16+2330Y17 +2756Y18+2647Y19 +1453Y20+1580Y21+7010Y23+
8900Y24=3200000

A8l Aadall & cypaall dpdl oY) aall 2893.11
1.9Y1+1.9Y2+3.9Y3+2.8Y4+1.9Y5+4.1Y6+2.94Y7+2.3Y8+1.7Y9+4.7Y 10+
0.8Y11 +5.1Y12+2.8Y13 +4.4Y14+3.2Y15+1.5Y16+2.6Y20+3.6Y21<=7000
Al Aadall 8 dyshayll leY) asll 0494.11
11Y1+11Y2+12Y3+11Y4+11Y5+11Y6+11Y7+9Y8+9Y9+10.4Y10+10Y 11+7
Y12+10Y13 +8Y 14 +5Y15 +13.4Y16+7Y20+10.3Y21<=10000
Aaledl idad) 5 AA)) GLIY) Gl oY) aall 2895.11
2.A4Y1+5Y2+2Y3+2Y4+9Y5+10Y6+3Y7+4Y8+1.3Y9+6 Y 10+3Y 11+5Y 12+14
Y13+Y14+2Y15+5.7Y 16+ 24.8Y20+20.1Y21<=7000
Al Aadall 3 aleyl 530 aal) A 2996.11
1.6Y1+2.4Y2+1.8Y3+1.7Y4+4.5Y5+6.1Y6+2.1Y7+2.4Y8+2Y9+5.7Y 10+

5.6Y11+9.3Y12+ 7.1Y13 +21.7Y14 +71.8Y15+ 3.6Yl6+ 9Y20+
10.3Y21>=2000

Al A5bell 8 alo)ll oY) aa) duws 289711
1.6Y1+2.4Y2+1.8Y3+1.7Y4+4.5Y5+6.1Y6+2. 1Y 7+2.4Y8+2Y9+5.7Y 10+5.6
Y11+ 9.3Y12+ 7.1Y13 +21.7Y14+71.8Y15+3.6Y16+9Y20+10.3Y21<=5000
ailed) Adal) 8 yshudll V) aall duns 2898.11

0.12Y1+0.16Y2+0.11Y3+0.13Y4+0.04Y5+0.34Y6+0.37Y7+0.15Y8+0.19Y9+
0.29Y10+0.19Y11+ 0.16Y12+0.42Y13+2.95Y14+14Y15+0.12Y 16+ 0.15Y17
+0.18Y18 +0.11Y19 +0.24Y20 + 0.27Y21<=1000

Al Aidal) 8 gl 1eY) aal) G 2899.11
0.05Y1+0.08Y2+0.07Y3+0.04Y4+0.09Y5+0.16Y6+0.15Y7+0.45Y 8+
0.32Y10  +0.26Y11+ 0.38Y12  +2.02Y13+5.02Y14+30Y15+0.17Y 16+

aydlganniiagel sl Gllaa

0.13Y17 +0.2Y 18+0.52Y 19+ 1.3Y20+ 1.5Y21+38Y22<=1500 E
Al Aidall 8 agupenll 1Y) nl) e 28100.11 3}
0.07Y1+0.02Y2+0.01Y3+0.01Y4+0.11Y5+0.3Y6+0.07Y 7+0.1Y8+0.03 Y9+ ]
0.24Y10 +0.34Y 11+ 0.3Y13+0.46Y15+0.0816+ 0.18Y20+0.19Y21<=250 3
A0l a3 el ] Jaeadl 5 aad) s 28101, 11 3
0.39Y1+0.39Y2+0.24Y3+0.25Y4+0.3Y5+0.53Y6+0.59Y7+0.73Y8+1.29Y9+2 3
91Y10+3.17Y 11+ 1.73Y12+1.09Y 13+4.83Y 14+0.87Y 15+1.55Y 16+ 1.3Y17+ 3
1.34Y 18+1.73Y19 +0.82Y20 +0.9Y21>=800 2
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A8l Aadall 8 DU eV meadl oY) aall dasi 28102.11
0.39Y1+0.39Y2+0.24Y3+0.25Y4+0.3Y5+0.53Y6+0.59Y7+0.73Y8+1.29Y9+2
91Y10+3.17Y11+1.73Y12+1.09Y13+4.83Y14+0.87Y15+1.55Y 16+ 1.3Y17+
1.34Y18+1.73Y19 +0.82Y20 + 0.9Y21<=1400
Al Aldad) 8 o glisdll JueY) mesll duns 28103.11
0.37Y1+0.37Y2+0.4Y3+0.35Y4+0.3Y5+0.42Y6+0.47Y7+1.91Y8+2.79Y9+
1.33Y10 +1.47Y11 + 2.22Y12 +1.86Y13+ 2.32Y14+ 0.29Y15+ 0.47Y16+
0.48Y 17+ 0.59Y 18+ 0.41Y19+0.51Y20 + 0.55Y21>=600
Al dadal 8 peldl) 4 48104411
4.4Y1+5.1Y2+4Y3+3.9Y4+0.6Y5+7.9Y6+2.6Y7+0.2Y 8+0.2Y 9+
4Y10+6.6Y11+2.86Y13 +0.2Y 14 + 3.6Y 15+4Y20+0.9Y21>=1800
Aalgal) G 3 (8l ) 28 38105.11
1.2Y1+2Y2+1.1Y3+1.2Y4+0.6Y5+3.1Y6+0.9Y7+1.5Y8+2.2Y9+2.6Y10  +
33Y11 +3.3Y1243.74Y13  +4.6Y14+ 18.9Y15+ 44.4Y19+ 15.4Y20+
2.4Y21<=3600

Al dadal) B libigull) 4ueS 28106.11
12.1Y1+6.5Y2+5Y3+11.4Y4+3.3Y5+29Y6+13Y7+10.3Y8+2.9Y9+15.2Y 10+
145Y11+10.1Y12+ 6.38Y13+ 3.3Y14+33.9Y15+ 82.9Y19+ 32.8Y20+
39Y21>=10000

Al Aadall b il 23S 28107.11
56.6Y1+57.4Y2+22.9Y3+42.7Y4+14.1Y5+209Y 6+20Y 7+49.9Y8+5.5Y9+
30.4Y10+  26.8Y11+  220Y12+30.8Y13+47.1Y14+10.6Y15+500Y 19+
54.6Y20+ 46Y21>=27000

Afled) Aadal) 3 ((5s,) / 8Ll ) ) eV aall A 08 108.11
250Y1+305.56Y2+386.47Y3+281.58Y4+385Y5+88.65Y6+106.45Y 7+
79.4Y8+62.66Y9 +51.11Y10 +50Y11+ 41.79Y12+54.29Y13+ 45.8Y14+
115.53Y15+  96.55Y16+97.08Y17 +132.5Y18+112.64Y19+  83.98Y20+
74.88Y21>=160000

aydlganniiagel sl Gllaa

Al Aalel) 8 (L shasil) [ asedlS) ) Al V) aad) 2610911
0.41Y1+0.5Y2+0.63Y3+0.3Y4+2.25Y 5+0.47Y6+0.4Y 7+3Y8+1.1Y10+1.3Y1 3
142.37Y 1244 .8Y 13+1.7Y 14+2.14Y 15+ L 4Y 16+0.86Y 1 T+1.11Y 18+ 4.72Y19+ 3
5.41Y2045.55Y21>=1.5 5

Al Galel 3 (pshudl | ) ) Rl oY) o)l 35 11011
0.41Y1+0.5Y2+0.63Y3+0.3Y4+2.25Y5+0.47Y6+0.4Y7+3Y8+1.1Y10+1.3Y1 3
142.37Y 12+4.8Y 13+1.7Y 1442.14Y 15+ 1. 4Y 16+0.86Y 17+1.11Y18+ 4.72Y19 3
+5.41Y20+5.55Y21<=2 3

Al el b anlall cligl) ilas LS 28 11111 2

Y8+YO+Y10+Y12+Y13+Y16+Y17+Y18+Y 19+Y20+Y21<=350
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a3Vl
MAX Z=82000000H-10080X1-8467.2X2-9676.8 X3-8064X4-5644.8X5-
7862.4X6-7862.4X7-19111.68X8-29030.4X9-16692.48X10-18144X11-
9072X12-60480X13-35078.4X14-16934.4X15-10080X16-24192X 17-
14112X18-14112X19-12096X20-12096X21-2016X22-35078.4-36288X24-
38707.2X25-35078.4X26-27115Y1-22776.6Y2-26030.4Y3-21692Y 4-
15184.4Y5-21149.7Y6-21149.7Y7-51410.04Y8-78091.2Y9-44902.44Y 10-
48807Y11-24403.5Y12-162690Y13-94360.2Y14  -45553.2Y15-27115Y16-
65076Y17-37961Y18-37961Y19-32538Y20-32538Y21-5423Y22-
94360.2Y23-97614Y24-104121.6Y25-94360.2Y26

S.T
X1<700 (1)
X2<200 2)
X3<700 3)
X4<100 (4)
X5<300 5) _
X6<50 (6)
X7<50 (7)| S
X8<50 (8)
X9<50 ) _C_L
X10<300 10| Y
X11<200 (11)
X12<400 (12) %
X13<30 (13| o
X14<50 (14| =2
X15<25 (15) E
X16<100 (16)| 4
X17<100 an| <
X18<100 (18)| =
X19<100 19| =
X20<70 (20)
X21<70 (21) |||
X22<10 (22)
X23<40 @] 7
X24<40 eH| 5
X25<100 25| 3
X26<100 26| =
XT+X2 X3 X4TX5 X6 XTHXSTXO+XT0 X THXI2EXIXISHXI6HX17 | ) El
+X18+X19+X20+ X21 +X22 +X23+X24+X25+X26=1000 3
X16+X17+X18+X19 >=30 28)| ®
X16+X17+X18+X19<=100 29| 4
X8+X9+X10+X11+X12+X13<=400 G0 | 3
X 1+X2+X3+X4+X5+X6+X7<=500 Gh| %
X23+X24 <=40 (32| =
X25+X26<=100 33| =
13X1+9X2+8.72X3+11.4X4+8.18X5+14.1X6+15.5X7+42X8+60X9+45X 10
+ 50X11+46.9X12 + 44.5X13+64.7X14+ 12.1X15+26.1X16+ 24X17+| (34)
20.8X18+ 23.5X19+17.3X20 +21.1X21 =23000
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3250X1+2750X2+3370X3+3210X4+3150X5+1250X6+1650X7+3335X8+
3760X9 +2300X10 + 2500X11+1960X12+2416X13+2963X14+1398X15+
2520X16  +2330X17 +  2756X18  +2647X19 +  1453X20+
1580X21+7010X23+ 8900X24 =3200000
1.9X1+1.9X2+3.9X3+2.8X4+1.9X5+4.1X6+2.94X7+2.3X8+1.7X9+4.7X10
+  0.8X11 +5.1X12 +2.8X13 +4.4X14+3.2X15+1.5X16+ 2.6X20+ (36)
3.6X21<=7000
HXT+11X2+12X3+11X4+11X5+11X6+11X7+9X8+9X9+10.4X10+10X11

+7X12+10X13+ 8X14 + 5X15 +13.4X16+7X20+10.3X21>=5000 (37)
HXT+11X2+12X3+11X4+11X5+11X6+11X7+9X8+9X9+10.4X10+10X11 (38)
+7X12+10X13+ 8X14 + 5X15+13.4X16+7X20+10.3X21<=10000
2.4X1+5X2+2X3+2X4+9X5+10X6+3X7+4X8+1.3X9+6X10+3X11+5X12+ (39)
14X13+X14 +2X15 +5.7X16 +24.8X20+20.1X21 >=3000
2.4X1+5X2+2X3+2X4+9X5+10X6+3X7+4X8+1.3X9+6X10+3X11+5X 12+ (40)

14X13+X14 + 2X15 +5.7X16 +24.8X20+20.1X21<=7000

1.6X1+2.4X2+1.8X3+1.7X4+4.5X5+6.1X6+2.1X7+2.4X8+2X9+5.7X10+5. (41)
6X11+9.3X12+7.1X13+21.7X14+71.8X15+3.6X16+9X20+10.3X21>=2000
1.6X1+2.4X2+1.8X3+1.7X4+4.5X5+6.1X6+2.1X7+2.4X8+2X9+5.7X10+5.
6X11+9.3X12+ 7.1X13 +21.7X14+ 71.8X15+ 3.6X16+9X20+ (42)
10.3X21<=5000
0.12X1+0.16X2+0.11X3+0.13X4+0.04X5+0.34X6+0.37X7+0.15X8+0.19X9
+ 0.29X10+ 0.19X11 +0.16X12+0.42X13+2.95X14+ 14X15+0.12X16+ (43)
0.15X17+ 0.18X18+ 0.11X19 + 0.24X20 + 0.27X21>=500
0.12X1+0.16X2+0.11X3+0.13X4+0.04X5+0.34X6+0.37X7+0.15X8+0.19X9
+ 0.29X10 + 0.19X11 +0.16X12+0.42X13+2.95X14+ 14X15+ 0.12X16 (44)
+0.15X17+ 0.18X18 +0.11X19 + 0.24X20 + 0.27X21<=1000
0.05X1+0.08X2+0.07X3+0.04X4+0.09X5+0.16X6+0.15X7+0.45X 8+
0.32X10 +0.26X11 + 0.38X12 +2.02X13+5.02X14+30X15+0.17X16+ (45)
0.13X17 + 0.2X18+ 0.52X19+ 1.3X20+ 1.5X21+38X22>=700
0.05X1+0.08X2+0.07X3+0.04X4+0.09X5+0.16 X6+0.15X7+0.45X 8+
0.32X10 +0.26X11 + 0.38X12 +2.02X13+5.02X14+30X15+0.17X16+ (46)
0.13X17 +0.2X18+ 0.52X19+ 1.3X20 + 1.5X21 + 38X22 <=1500
0.07X1+0.02X2+0.01X3+0.01 X4+0.11X5+0.3X6+0.07X7+0.1X8+0.03X9+
0.24X10 +0.34X11 +0.3X13+0.46X15+0.0816+ 0.18X20+0.19X21>=100 (47)
0.07X1+0.02X2+0.01X3+0.01 X4+0.11X5+0.3X6+0.07X7+0.1X&8+0.03X9+0 (48)
.24X10+ 0.34X11 +0.3X13+0.46X15+0.0816+ 0.18X20+0.19X21<=250
0.39X1+0.39X2+0.24X3+0.25X4+0.3X5+0.53X6+0.59X7+0.73X8+1.29X9+
2.91X10+3.17X11+1.73X12+1.09X13+4.83X14+0.87X15+1.55X16+ (49)
1.3X17+ 1.34X18 +1.73X19 +0.82X20 +0.9X21<=1400
0.37X1+0.37X2+0.4X3+0.35X4+0.3X5+0.42X6+0.47X7+1.91 X8+2.79X9+
1.33X10+ 1.47X11+ 2.22X12+1.86X13+2.32X14+0.29X15+ 0.47X16+ (50)
0.48X17+ 0.59X18+ 0.41X19 + 0.51X20 + 0.55X21>=600
4.4X1+5.1X2+4X3+3.9X4+0.6X5+6.2X6+7.9X6+2.6X7+0.2X8+0.2X9+ (51)
4X10+6.6X11 +2.86X13+ 0.2X14+3.6X15+4X20+0.9X21>=1800
1.2X1+2X2+1.1X3+1.2X4+0.6X5+3.1X6+0.9X7+1.5X8+2.2X9+2.6X10
+3.3X11+3.3X12 + 3.74X13 +4.6X14+18.9X15+44.4X19+15.4X20+2.4X21 (52)
>=3600
12.1X1+6.5X2+5X3+11.4X4+3.3X5+29X6+13X7+10.3X8+2.9X9+15.2X10
+14.55X11+ 10.1X12 +6.38X13+ 3.3X14+33.9X15+ 82.9X19+ 32.8X20+ (53)
39X21 >=10000
56.6X1+57.4X2+22.9X3+42.7X4+14.1X5+209X6+20X7+49.9X8+5.5X9+
30.4X10 + 26.8X11 + 220X12+30.8X13+47.1X14+10.6X15+500X19+
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54.6X20 + 46X21>=27000
250X1+305.56X2+386.47X34+281.58X4+385X5+88.65X6+106.45X7+79.4X
8+62.66X9 + 51.11X10 +50X11+41.79X12+54.29X13+45.8X 14+
115.53X15 + 96.55X16+ 97.08X17 + 132.5X18 +112.64X19 +83.98X20+
74.88X21<=140
0.41X1+0.5X2+0.63X3+0.3X4+2.25X5+0.47X6+0.4X7+3X8+1.1X10+
1.3X11 + 2.37X12 + 4.8X13 +1.7 X14+2.1 (56)
4X15+1.4X16+0.86X17+1.11X18+4.72X19 + 5.41X20+5.55X21>=1.5
X8+X9+X10+X12+X13+X16+X17+X18+X19+X20+X21<=350

(35)

Y1<700 (58)
Y2<200 (59)
Y3<700 (60)
Y4<100 (61)
Y5<300 (62)

Y6<50 (63)

Y7<50 (64)

Y8<50 (65)

Y9<50 (66)
Y10<300 (67) _
Y11<200 (68) é
Y 12<400 69|
Y13<30 (70) | —
Y 14<50 (71) q
Y15<25 1|
Y16<100 (73)
Y17<100 (74) %
Y18<100 75| =
Y19<100 (76) | =
Y20<70 (77) E
Y21<70 78)| A
Y22<10 a9 ©
Y23<40 80)| =
Y24<40 )| =
Y25<100 ®2)] ©
Y26<100 (83)

Y1+Y2+Y3+Y4+Y5+Y6+YT7+Y8+YO+Y10+Y11+Y12+Y13Y15+Y16+Y17

+Y18+Y19+Y20+ Y21 + Y22+Y23+Y24+Y25+Y26=1000 (84) :i
Y16+Y17+Y18+Y19 >=30 5| 3
Y16+Y17+Y18+Y19 <=100 (86) 4,
Y8+Y9+Y10+Y 11+Y 12+Y 13<=400 8| =
Y I+Y2+Y3+Y4+Y5+Y6+Y7<=500 88| &
Y23+Y24 <=40 (89) 3
Y25+Y26<=100 90| P
13Y1+9Y2+8.72Y3+11.4Y4+8.18Y5+14.1Y6+15.5Y7+42Y8+60Y9+45Y 10 E!
+ 50Y11 +46.9Y12 + 44.5Y13+64.7Y14+12.1Y15+ 26.1Y16+ 24Y17+| (91)| 3
20.8Y 18+ 23.5Y19+17.3Y20+21.1Y21 =20000 q
3250Y 1+2750Y2+3370Y3+3210Y4+3150Y5+1250Y6+1650Y 7+3335Y 8+ &

3760Y9+2300Y10 + 2500Y11+1960Y 12+ 2416Y13+2963Y 14+ 1398Y 15+
2520Y16+ 2330Y17+2756Y 18+ 2647Y19 + 1453Y20+ 1580Y21+7010Y23+
8900Y24=3200000

1.9Y1+1.9Y2+3.9Y3+2.8Y4+1.9Y5+4.1Y6+2.94Y7+2.3Y8+1.7Y9+4.7Y 10 (93)
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+  0.8Y11+5.1Y12 +2.8Y13 +4.4Y14+3.2Y15+ 1.5Y16+2.6Y20+
3.6Y21<=7000
ITY1+11Y2+412Y3+11Y4+11Y5+11Y6+11Y7+9Y8+9Y9+10.4Y10+10Y 11
+7Y12+10Y13+ 8Y 14 +5Y15 +13.4Y16+7Y20+10.3Y21<=10000
2.4Y1+5Y2+2Y3+2Y4+9Y5+10Y6+3Y7+4Y8+1.3Y9+6Y10+3Y11+5Y 12+
14Y13+Y14+42Y15 +5.7Y16 +24.8Y20+20.1Y21<=7000
1.6Y1+2.4Y2+1.8Y3+1.7Y4+4.5Y5+6.1Y6+2.1Y7+2.4Y8+2Y9+5.7Y 10+5.
6Y11+9.3Y12+ 7.1Y13+ (96)
21.7Y14+71.8Y15+3.6Y16+9Y20+10.3Y21>=2000
1.6Y1+2.4Y2+1.8Y3+1.7Y4+4.5Y5+6.1Y6+2.1Y7+2.4Y8+2Y9+5.7Y 10+5.
6Y11+9.3Y12+ 7.1Y13 (97)
+21.7Y14+71.8Y15+3.6Y16+9Y20+10.3Y21<=5000
0.12Y1+0.16Y2+0.11Y3+0.13Y4+0.04Y 5+0.34Y6+0.37Y7+0.15Y8+0.19Y9
+ 0.29Y10+ 0.19Y11 +0.16Y12+0.42Y13+ 2.95Y14+14Y15+ 0.12Y16+ (98)
0.15Y17+ 0.18Y18+ 0.11Y19 + 0.24Y20 + 0.27Y21<=1000
0.05Y1+0.08Y2+0.07Y3+0.04Y4+0.09Y5+0.16Y6+0.15Y7+0.45Y 8+
0.32Y10 +0.26Y11 + 0.38Y12 +2.02Y13+5.02Y14+30Y15+0.17Y 16+ (99)
0.13Y17 +0.2Y18+0.52Y19+ 1.3Y20+ 1.5Y21+38Y22<=1500
0.07Y1+0.02Y2+0.01Y3+0.01Y4+0.11Y5+0.3Y6+0.07Y7+0.1Y8+0.03Y9+
0.24Y10+0.34Y11 +0.3Y13 +0.46Y15+0.0816+ 0.18Y20+0.19Y21<=250
0.39Y1+0.39Y2+0.24Y3+0.25Y4+0.3Y5+0.53Y6+0.59Y7+0.73Y8+1.29Y 9+
291Y10 + 3.17Y11+ 1.73Y12+1.09Y13+4.83Y14+0.87Y15+1.55Y16+ | (101)
1.3Y17+1.34Y18+ 1.73Y19 +0.82Y20 + 0.9Y21>=800
0.39Y1+0.39Y2+0.24Y3+0.25Y4+0.3Y5+0.53Y6+0.59Y7+0.73Y8+1.29Y 9+
291Y10+  3.17Y11  +1.73Y12+1.09Y13+4.83Y14+0.87Y15+1.55Y16+ | (102)
1.3Y17+ 1.34Y18+1.73Y 19+ 0.82Y20 + 0.9Y21 <=1400
0.37Y1+0.37Y2+0.4Y3+0.35Y4+0.3Y5+0.42Y6+0.47Y7+1.91Y8+2.79Y9+
1.33Y10+1.47Y11 + 2.22Y12+1.86Y13+2.32Y 14+ 0.29Y15+ | (103)
0.47Y16+0.48Y17+ 0.59Y18+0.41Y19+ 0.51Y20 + 0.55Y21 >=600
4.4Y1+5.1Y2+4Y3+3.9Y4+0.6Y5+7.9Y6+2.6Y7+0.2Y8+0.2Y 9+
4Y10+6.6Y11+2.86Y 13+ 0.2Y14 +3.6Y15 +4Y20+0.9Y21>=1800
1.2Y14+2Y2+1.1Y3+1.2Y4+0.6Y5+3.1Y6+0.9Y7+1.5Y8+2.2Y9+2.6Y10 +
3.3Y11+3.3Y12  +3.74Y13  +4.6Y14+18.9Y15+44.4Y19+  15.4Y20+ | (105)
2.4Y21>=3600
12.1Y1+6.5Y2+5Y3+11.4Y4+3.3Y5+29Y6+13Y7+10.3Y8+2.9Y9+15.2Y10
+14.5Y11+ 10.1Y12 + 6.38Y13+3.3Y14+33.9Y15+82.9Y19+32.8Y20+ | (106)
39Y21 >=10000
56.6Y1+57.4Y2+22.9Y3+42.7Y4+14.1Y5+209Y6+20Y 7+49.9Y 8+5.5Y 9+
30.4Y10+26.8Y11+  220Y12 +30.8Y13+47.1Y14+10.6Y15+500Y 19+ | (107)
54.6Y20 +46Y21>=27000
250Y1+305.56Y2+386.47Y3+281.58Y4+385Y5+88.65Y6+106.45Y 7+
79.4Y8 + 62.66Y9 + 51.11Y10 +50Y11+41.79Y12+54.29Y13+45.8Y 14+
115.53Y15 + 96.55Y16+ 97.08Y17 + 132.5Y18 + 112.64Y19 +83.98Y20+
74.88Y21<=140000
0.41Y1+0.5Y2+0.63Y3+0.3Y4+2.25Y5+0.47Y6+0.4Y7+3Y8+1.1Y 10+
1.3Y11 +2.37Y12+4.8Y13 +1.7Y14+2.14Y15+1.4Y16+0.86Y17+1.11Y18+ | (109)
4.72Y19 +5.41Y20+ 5.55Y21>=1500
0.41Y1+0.5Y2+0.63Y3+0.3Y4+2.25Y5+0.47Y6+0.4Y7+3Y8+1.1Y 10+
1.3Y11 + 2.37Y12 + 4.8Y13 +1.7Y14+2.14Y15+1.4Y16+ | (110)
0.86Y17+1.11Y18+4.72Y19 +5.41Y20+ 5.55Y21<=2000
Y8+Y9+Y10+Y12+Y13+Y16+Y17+Y18+Y19+Y20+Y21>=350 (111)

(94)

(100)

(104)
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X1= 0 X2=0 X3=260.0985 X4=31.824 X5=208.077 X6= 0 X7=0 X8=50
X9=50 X10=126.462 X11=76.004 X12=23.538 X13=0 X14=7.42 X15=25

X16=0 X17=0 X18=59.415 X19=40.5841 X20=0 X21=0 X22=1.576 X23=0
X24=40 X25=0 X26=0

e Sl 686007 Jala Guledll dide a aalsl) ol A
Y1=0 Y2=0 Y3=453.4654 Y4=0 Y5=46.5346 Y6=0 Y7=0 Y8=50 Y9=5 0
Y10=60 Y11=75.9184 YI12=0 YI13=0 Yl4= 0 Y15=25 Y16=0 Y17=0
Y18=80.107 Y19=19.8927 Y20=70
Y21=20 Y22=9.0816 Y23=0 Y24=40 Y25=0 Y26=0
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Variable
name

Solution
value

Reduced cost

Unit cost

Allowable
Min. C(j)

Allowable
Max. C(j)

X19

40.5841

0

-14112

-14277.2

-12078.53

X20

0

-1695.637

-12096

B

-10400.36

X21

0

-2119.888

-12096

B

-9976.11

aydlganniiagel sl Gllaa

X1 0 -1700.981 -10080 -M -8379.02

X2 0 -4479.727 -8467.2 -M -3987.473

X3 260.0985 0 -9676.8 -10311.7 -9674.023 |I|
X4 31.824 0 -8064 -8071.132 -7537.122 A
X5 208.07 0 -5644.8 5649.345 -4758.615 —i
X6 0 -18341.37 -7862.4 -M 10478.97 fj
X7 0 -12831.87 -7862.4 -M 4969.472 7,
X8 50 0 -19111.6 -27073.89 M 9
X9 50 0 -29030.4 -29041.16 M 3
X10 126.462 0 -16692.48 -17385.14 -16669.66 =
X11 76.004 0 -18144 -32635.77 -18120.17 3
X12 23.538 0 -9027 -10311.05 -9051.642 _:.b
X13 0 -42055.9 -60480 -M -18424.1 K|
X14 7.42 0 -35078 -35201.82 -18312.65 =
X15 25 0 -16934.4 -101084.3 M g
X16 0 -1453.457 -10080 -M -8626.543 g):
X17 0 -14789 -24192 -M --9402.416 =
X18 59.41 0 -14112 -15567.8 -13946.79 =~



-2016

-2045.529

-35078.4

-67756.02

-18563.52

-36288

-52802.88

M

-36691.2

-38707.2

-M

-2016

-33062.4

-35078.4

-M

-2016

-15180.4

-27115

-M

-11934.5

-30014.01

-22776.6

-M

7237.4

453.46

0

-26030.4

-172483.6

-25644.5

0

-8992.714

-21692

-M

-12699.29

46.5346

0

-15184.4

-15570.3

131268.8

0

-117127.6

-21149.7

-M

95977.93

0

-98911.36

-21149.7

-M

77761.6

50

0

-51410

-105113.2

M

50

-78091.2

-95348.58

M

60

_44902.4

-45754.55

-27678.8

75.9184

0
0
0

-48807

-63033.99

-46427.45

0

-852.1148

-24403.5

-M

-23551.38

0

-110439.4

-162690

-M

-52250.59

0

-47186.77

-94360.2

-M

-47173.43

25

0

-45553.2

-62455.52

M

0

-11287.85

-27115

-M

-15827.15

0

-55558.84

-65076

B

-9517.16

80.1073

0

-37961

-48737.96

-14409.34

19.8927

0

-37961

-61512.66

-27184.04

70

0

-32538

-53002.4

M

20

0

-32538

-49761.64

M

9.0816

0

-5423

-70558.14

8803.99

0

-97276.28

-94360.2

-M

2916.082

40

0

-97614

-194890.3

M

0

-98698

-104121

M

-5423

0

-88937.2

-94360.2

-M

-5423
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