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Abstract:
Making decision in a fuzzy environment faces many difficulties due to
the lack of accuracy in data or permanently changes data, so the fuzzy
linear programming is one of the best methods used in a fuzzy
environment which have a big role in making the right decision to solve
a problem , we have found that Dura-refinery is characterized by fuzzy
environment with respect to a production costs and the produced
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quantities and the required quantities , as well as production
requirements .The importance of Daura-refinery lies in the produced
from fuel that have a direct effect on daily consumption and
productivity industry in the country.
A fuzzy linear programming with triangular fuzzy numbers has been
adopted and solved by two methods (Robust ranking method , Bound
and decomposition method) and making comparison between the
results of the methods , we adopted two approaches of solution , the
first approach is processing the model of fuzzy linear programming
problem by (Robust ranking method) then solving the model as a crisp
linear programming problem , and the second approach is to solve the
model in second method , the second method (Bound and
decomposition method) , then processing the fuzzy solution results by
using (robust ranking method) , and may we found equality in the
optimal produced quantities in all methods that used in this research ,
but the value of net profits in first approach is less than the value of net
profit in the second approach.
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5.238, 6.075)X; + (4.401, 5.238 , 6.075)%,, + (4.401 , 5.238, 6.075);
+(4.401 , 5.238, 6.075)X,, + (3.116 , 3.953, 4.79)X, + (0)X; +
(28.516,29.71, 30.904)%, + (0)X;, S (86000 , 104000 , 150000)



(65 ) e cltl) el Taaladl 0 Al Alaa

1 hghaal o) ggll 2 -
(4.69,5.562 , 6.434)X, +(2.949, 3.821, 4.693)X, + (2.949 , 3.821,
4.693)X, + (2.949, 3.821 , 4.693)X, + (2.949, 3.821, 4.693)X; +
(2.949, 3.821, 4.693)X,, + (44.104,45.25 , 46.396)X, + (0)X; +
(10336.694 , 10337.84 , 10338.986)X, + (0)X,0 < (96000, 110500,
200000)

: ity ) A8 o8 -y

(0.184, 1.953 , 3.722)X, + (5.813, 6.378 , 6.943)X, + (5.813, 6.378 ,
6.943)%, + (5.813 , 6.378 , 6.943)%, + (5.813, 6.378 , 6.943)X; + (5.813 |
6.378, 6.943)%, + (91.231 , 93 , 94.769)X, + (1480.351, 148212,
1483.889)%, + (4.681, 5.246 , 5.811)X, + (7665.231, 7667 , 7668.769

)X,0 S (12000000 , 52000000 , 53000000)

Al px 208 .5

3(2) gisall o Juaad 5 (1) s A (%, v ) X wa piia JS Jigad gl
DS
. (Alpalt Z L) Al — ol e ) 0P 3ok wisgh Ana -

MAX (P,,P;,Ps) = (150000)X, + (70000)X, + (225000)X; + (70000)X, + (53000)X; +
(60000)X,, + (70000)X, + (966196)X 5 + (577838)X, + (150000)X,,
- (110951 , 111822 , 112315)®(x, , ¥y , 71) - (46186 , 46658 , 46729)®(x; , ¥z , Z2)
- (66633 , 67120 , 67501)®(x3 , ¥3 , 23) - (37286 , 37600, 37706)®(xs , Vs » Z4)
- (29180 , 29550 , 29753)®(xs , Vs , Zs) - (15600 , 15710 , 15747)@(xs , Vs » Z6) -



(66 ) e el aal daolall il il S Alas

(225666 , 227690 , 228935)@(x; , 7 , 2,) - (2099214 , 2098270 , 2099298)
®(Xg » Vo » Zg) - (7036288 , 7036392 , 7036420)(xs , yo , 2o) - (270014 , 270187 ,
270275)®(x10 » Y10 » Z10)

Subject to

Dl agd-,
(X1,¥1,29) <(2399, 3398, 5097 )
(x2,¥2,2;) S(727,1535, 2302)
(x3,v3,23) <( 258,265, 388)
(X4 ,¥4,24) S(3352,4319, 4424)
(X5, Vs ,25)S (276,433,584 )
(X6, V6 » Z6) < (7283 , 8331, 12498 )
(X7 ,y7,27) <(147,241, 362)
(xg, Vg ,2g) (71,277 ,376)
(X9,Y¥9,29)<(1.9,3.7,27)
(X10 » Y10 5 Z10) S( 356, 493, 559)

s @ladidl o callal) a9,
(x1,y1,21) 2( 2264, 2335, 2416 )
(x2,¥2,22) 2(611,1322,1426)
(X3,ys,23) 2 (191,252, 285)
(X4, V4, 24) 2( 3038, 3244, 3498)
(x5,¥s,25) (271,390, 583 )
(X6 » Yo » Zg) 2 (5992, 6908 , 10333 )
(X7,y7,27;) 2(116,132,141)
(xs,¥s,28)2(66,70,71)
(X0, Yo ,20)2(1.2,1.7,2.6)
(X10 » Y10 »Z10) 2 ( 353, 433, 546)



(67 ) e el el Aol et ol A Ak

T gLy Clajliies 29380,

T3l sl sl

(19.979 , 23.5, 27.021)®(x; , y1 , z1) +(3.928 , 4212, 4.496)®(x; , ¥

2,) +(3.928, 4.212 , 4.496)®(x3, y3 , 23) + (3.928 ,4.212, 4.496)®(X4 , V1 » Z4)
+(3.928 ,4.212 , 4.496)®(xs , s , Zs) * (3.928 , 4.212, 4.496)®(X; , Vs , Ze) +
(3.604, 3.891, 4.175)®(x7 , ¥7 , Z7) + (0)B(xg , Vs » Zg) *+(3.229,3.513,
3.797)®(Xo , Vo , Zo) + (164.74 , 168.27 , 171.791)®(X10 , Y10 » Z10) S (195400,

210200 , 350000)
s sl \ay s 22

(2.382, 3.219 , 4.056)®(xy , y1 » 21) + (4401, 5.238 , 6.075)®(xz , ¥z , 23)
+(4.401 , 5.238 , 6.075)8(x; , y3 , 23) *+ (4.401 , 5.238 , 6.075)®(Xy , Vs, Z4) +
(4.401 , 5.238 , 6.075)®(xs , Vs ; 25) + (4.401, 5.238 , 6.075)®(Xs , Vs - Z6) +
(3.116 , 3.953 , 4.79)®(x, , y7 » Z7) + (0)D(x5 , Vg ,2g) +(28.516,29.71,
30.904)®(Xs , Vo , Zo) +(0)®(X10 » Y10 » Z10) < (86000 , 104000 , 150000)

s hgad) 51 9gh) 28 -3

(4.69, 5.562 , 6.434)®(xy , y1 » Z1)*+ (2.949 ,3.821, 4.693)®(xz , V2 , Z5) +
(2.949 , 3.821 , 4.693)®(x; , y3 , 23) + (2.949, 3.821 , 4.693)®(x4 , V4  24) *
(2.949 , 3.821 , 4.693)®(xs , y5 » Z5) + (2.949, 3.821 , 4.693)®(Xs , Ve » Z6) *
(44.104 , 45.25 , 46.396)®(x; , y7 , Z7) + (0)®(xg, Vg , 75) +(10336.694,
10337.84 , 10338.986)®(xo , X9 , Xo) + (0)®(X10 , Y10 » Y10) S (96000 ,
110500 , 200000)



(68 ) e el aad Tacalall 0,30 LS Al

Ayl gl 48U 28 4
(0.184 ,1.953 , 3.722)®(x1 , V1 , 24) * (5.813 , 6.378 , 6.943)®(x; , ¥z , Z5) +
(5813, 6.378 , 6.943)®(x3 , 3 , z) + (5.813 , 6.378 , 6.943)®(x, , Vs, Z4)  +
(5.813, 6.378 , 6.943)®(xs , Vs , zs) + (5.813 , 6.378 , 6.943)® (x4 , Ve , Zo) +
(91.231, 93, 94.769)®(x, , y; , 2;) + (1480.351 , 1482.12 , 1483.889)®(x, ,
Yo » Za)* (4.681 , 5.246 , 5.811)®(xo , Vo , o) + (7665.231 , 7667 , 7668.769)®(
X10 » V1o » Z10) < (12000000 , 52000000 , 53000000)

T At g a8 >
(X1:¥1,21)(X2,¥2,22),(X3,¥3,23),(X4,Y4,24):(X5,¥5,25),(X6,¥6 126),(X7,¥7,27),(X35,Y5,23), (X9,

¥95Z9),(X10,¥10+Z10) 2 0
dsadi o 12
O QLY dall daaly da 3k GO Jlantued aten Ldlal) o) o) juan g Mlall U CiloaS g1

D IS g Salad WIN QSB el 3ok

Al i) dae ) Ui dadlaal dianll oo 5l &3y )k 113

Robust ranking method for solving fuzzy linear programming problem
iie gigadl ) Jgatim (1) ladall gigas¥ i (Robust) Lisasll il 48y b alaiiud
1 (3) zlead S

(CLY) ARS — ) ) pudied Ala (4 Casgh A 4
MAX (P) = (150000)X, + (70000)X, + (225000)X; + (70000)X, + (53000)X 5
+ (60000)X, + (70000)X, + (966196)Xg + (577838)X, + (150000)X 4,
- (111633 )X, - (46457.5 )X, - ( 67067)X3 - ( 37496 )X, - ( 29466.5 )X,
- (15673.5 )X, - (227300.5 )X, - ( 2099256)X, - ( 7036354 )X, -
(270144.5 )X,
OR



(69 ) e sl aall Zadlall & K Aae

MAX (P) = (38367)X, + (23542.5)X; + (157933)X; + (32504)X, + (23533.5)X;
+ (44326.5)X¢ - (157300.5)X; - (1133060)X; - (6458516)X, -
(120144.5)X 4o
Subject to
DU aead -2

X, < (3748)
X; S (1514.5)
X;<(323)
X, <(3888)
X5 S(430)
X, S(9890.5)
X,<(254.5)
X3 <(223.5)
Xo5(14.45)
X109 S(457.5)

D gUW) o il 0 -3
Xy 2(2340)
X, 2(1018.5)
X3 2(238)
X, 2(3268)
Xg 2 (427)
Xe 2(8162.5)
X,2(1285)
Xz 2(68.5)
Xo2(1.9)
X10 2(449.5)

: gy cla s 3038 4



(70 ) e 5l anl aalall it 3 S dlss

syl pla ad
(23.5)X, + (4.212)X, + (4.212)X; + (4.212)X, + (4.212)X; + (4.212)X,, +
(3.889)X; + (0)Xg + (3.513)X, + (168.26)X, S (272700)

Delall i ad o
(3.219)X, + (5.238)X, + (5.238)X; + (5.238)X, + (5.238)X5 + (5.238)X, +
(3.953)X; + (0)Xg + (29.71)X, + (0)X;, S (118000)

: Jagriaall £iggdt ad -2
(5.562)X, + (3.821)X, + (3.821)X; + (3.821)X, + (3.821)X; +(3.821)X, +
(45.25)X, + (0)Xg + (10337.84)X, + (0)X,0 < (148000)

Al Sl A8l 4 -
(1.953)X, + (6.378)X, + (6.378)X, + (6.378)X, + (6.378)Xs + (6.378)X, +
(93)X; + (1482.12)X, + (5.246)X, + (7667)X,, < (35000000)

DAl g 38 .5
leXZ!XS ,X4,X5 :x6 sx7 !XB!XQ!XIOZO
2 S WIN QSB geabi s Jlaxiualy (3-3) g asaidh S8 sl



(71 ) e el aadh Qaolall il AdS Alas
Vet | X1 | K& | #_| v [~ Fo ) DU - (S A S T AT
Masimize MW 25 1590 TR0 EEIE5 W5 150005 1IN, GIGEsTe 11 |
8] 1 o 0 0 [ 0 0 [] [} [~ 3740
(=] W ] ] L] L] L] o [] 0 [} <= 15145
(=] i [ 1 o ] [ 0 0 ] 0 < 973
(7] ] [ 0 [ " [ [ [] ] o ¢ ET

[ o i ] | [ 0 [] 0 0 ¢ 40
] [ 0 ] o 1 a ] 0 0 mn*;l
0 ] ] 0 o [ 1 ] 0 [ EY
(=) n L] n n n n L] 1 ] 0 <= x|
o 0 0 0 0 ] 0 ] [] 1 s 14,48
IGD) [ 0 ] [ 0 ] ] ] 0 1 1575
il 1 1 1 ] [ [l ] [] ] [ 2140
[iE] ] I [ ] 0 " ] ] [] [ 101ms
1
iG] o 0 1 ] o [} [ 0 0 0 > 23
o 1 ] 0 1 0 ] [ ] [} [ 1268
s 0 0 ] [ 1 ] [ [] ] [ an
ik i o 0 [ [ 1 ] ] [ [ WEZY
67 ] 0 0 ] [ [ 1 ] 0 [ 1204
G it " 0 i " 0 ] 1 ] o - cuyl |
U o 1 [ i ] [ ] [] 1 [ 14
20 0 [ 0 [ 1 o [ ] 0 1 e uay
] 25 212 1212 212 w2 4212 3899 ] 3513 16026 <= 2700,
(=7] 3219 5238 5238 5.238 5238 523 3953 0 2N [ 1" |
=7 5.562 3621 382 3821 a2 3829 525 0 100784 0 < 148000,
1] 1.953 6378 6.378 6370 637 6378 9 a2 5.246 TEET <= Fidaoon| |
Tomeiord | 0 ° [] 0 [] ] ] [] ] [
Tipgertlmrd ] u u '] " Y ] ] M "
[VamiabieTypsl Céntimspus  Contiwous Conliwous Conlismious  Conlimusiss Contitestit Tontiweus Useluioout  Tontinuest  Continuous fiee—t=]
-‘ e L] . - A I3
4 sl e Ubas WIN QSB gebisg b (3-3) glsat Jio) 3
B e [ Satuday || Juns | 21 | 2014 | al
Decision Solution Unit Cont o1 Tolal Reduced Basis Allowable Allowable
Variable Value Piofit cliy Contribution Cost Status Hin. cf) Wau. cli)
1 X1 3,748.0000 36,367 0000  143.799,500.0000 a basic 0 ]
Z| % 15145000  23,542.5000  35,655,120.0000 (1] basic 0 M
__:L A3 323.0000 157,933.0000 5%.012,350.0000 ] basic 1] H
A X4 3,088 0000 32,504.0000 126,375.600.0000 o basic L] H
;.i X5 430.0000 23,533.5000  10.119.410.0000 ] basic 0 Ll
[6] xe 90905000  44,326.5000 438,411.300.0000 ] basic n M
LL x7 120.5000 -157.300,5000 -20,213,110.0000 o basic ] n
(8] xo 68.5000  -1,133,060.0000 -77.614.610.0000 n basic M il
[a] %9 1.9000 -6.458.516.0000 -12,271,180 0000 o basic M [
L X10 449.5000 -120.144.5000  -54,004.950.0000 [} basic 1) o
[ | obiective  Function (Max)=  641,269,400.0000
R g :
R EJ}A.\N&A‘J\ dalt o
gl i) Apagl) gl aut
3 T
3748 a ] Oajidl
1514.5 Sa Joaudli bl
3 K A
323 a fat il a9y
3888 P 1 o )
AT s
430 AT RS
9890.5 “alageh <uj
128.5 O Jdileadt )
it 3 —— —
68.5 p 5L Cig il
1.9 Oh fp e
449.5 Gh Jalha)
f
-



(72.) e palill Jaall Aaalall b il IS Al

641269400 J s ] lalt gy

i O Y Jead gl Sl oy B LAY IS i cilaiall o aY) Jalb i) Liskiadle 34 (ya
Cuj ¢ il pildall agly ¢ gl dadil ¢ 030 ) claiie (B Jlad) sa LeS Z UM Sassall Lgaita 3y
Sl 5 AU RISl il clatiall Lad LYY 5005 A Al LY (288l ) e Jpalh o S
03 gy Apsaaial) dpalal) yileaid) S0 & glhaal) culaasl (3 Lalidh ) Jaay Jiad Jadl ol
s Ulan dy (i) ¢ pgaddl ¢ 5alal Cig 3l ¢ ) Sl ) Sladia B Jlad) @ LS clagidl
L5333 Ldla eibal )

Aplpcal) Bbail) daa pul) Al Alaal Lol y 40830 435 b 2-13

Bound and decomposition method for solving fuzzy linear programming

problem
DS g g ilai A ) (2) gasai¥l 4jad Alae 4Ry yhll oda 3
() Y A — ol ) 08 BoLe it Jlga 06

(2l 48 o o ) e (Ao (o gl i gald cisa 4o - |

MAX (P1) = (150000)X, + (70000)X, + (225000)X; + (70000)X, + (53000)X;
+ (60000)X; + (70000)X, + (966196)Xq + (577838)X, + (150000)X,,
- (112315)X, - (46729)X, - (67501)X; - (37706)X,, - (29753)X;
- (15747)X, - (228935)X, - (2099298)X - (7036420)X, -(270275)X ,

(ko s!t N 43S — ) ) Jou g1 (5 ghunall i gl L Do = o

MAX (P,) = (150000)y; + (70000)y, + (225000)y + (70000)y, + (53000)ys
+ (60000)y, + (70000)y, + (966196)y, + (577838)y, + (150000)y,0
- (111822)y, - (46658)y, - (67120)y, - (37600)y, - ( 29550)y:
- (15710)y, - (227690)y, - (2099270)y, - (7036392)y, - ( 270187 )y4,



(73 )

Laaladl Gl K Uaa

() AhS Sl = ) aws) oY (6 sunal) gl dir Aa—

MAX (P5) = (150000)Z, + (70000)Z; + (225000)Z; + (70000)Z, + (53000)Zs
+ (60000)Z, + (70000)Z, + (I66196)Z, + (577838)Z + (150000)Zy0
- (110951)Z, - (46186)Z, - (66633)Z; - (37286)Z, - (29180)Z;
- (15600)Z - (225666)Z, - (2099214)Zg - (7036288)Z -(270014)Z;,

Subject to

X, S(2399)
X, S(727)
X; < (258)
X, < (3352)
X; S (276)
X, <(7283)
X, S (147)
XgS(71)

Xo<(1.9)

X40 <(356)

X, 2 (2264 )
X, 2(611)
X; 2(191)
X, =(3038)
Xs 2 (271)
X 2 (5992)
X, 2(116)

: gl il a8 2

: QU o clls (il 398 -3



(74 ) e Cpalll) el daslall Sl il A8 dlay

Xg2(66)
Xe2(1.2)
X102 (353)

;Y e v ¢ clabia¥) il 9 -4

$ 4l sle e glial b a8
(19.979)X, + (3.928)X, + (3.928)X; + (3.928)X, + (3.928)X; + (3.928)X, +
(3.604)X;, + (0)Xg + (3.229)X, + (164.74)X,, S (195400)
telall Sy Oe plial sl ad o,
(2.382)X; + (4.401)X, + (4.401)X5 + (4.401)X, + (4.401)X5 + (4.401)X,
+(3.116)X; + (0)Xg + (28.516)X, + (0)X;, < (86000)
Pl ghidaddt £l gl e gliiad (Aol 2 -
(4.69)X; + (2.949)X, + (2.949)X; + (2.949)X, + (2.949)X; + (2.949)X +
(44.104)X; + (0)Xg + (10336.694)X, + (0)X,, S (96000)
Aty s ARy glaiad o1 48 -

(0.184)X, + (5.813)X, + (5.813)X; + (5.813)X, + (5.813)X; + (5.813)X, +
(91.231)X, + (1480.351)X; + (4.681)X, + (7665.231)X,, < (12000000)



(75 )

e el aalh

Zaatal 9 0 A Alaa

y; £(3398)
y, £(1535)
y3 <(265)
vy £(4319)
ys S(433)
Ve S(8331)
y;<(241)
yg S (277)
V9 S(3.7)
Yo S(493)

y, 2 (2335)
v, 2 (1322)
ys 2 (252)
V4 2 (3244)
ys 2(390)
Yo 2 (6908)
yr 2 (132)
y82(70)

Yo 2(1.7)

Y10 2(433)

: hujﬂ cl.’a.Nl 4928 .5

: Y o dan 1 otk 3538 -6



(76 ) e el maed sl 2 1 Al e

L G Cle i e s gl Slabiia¥) agd -7
2 3 sle go g gliad 4b o

(23.5)y; + (4.212)y, + (4.212)y; + (4.212)y, + (4.212)y; + (4.212)y, + (3.891)y, +
(0)ys + (3.513)y, + (168.74)y;, < (210200)

+ elall S8y e Jau oY) gl ad -y

(3.219)y; + (5.238)y, + (5.238)y; + (5.238)y, + (5.238)y; + (5.238)y, + (3.953)y, +
(O)ys +(29.71)y, + (0)yo < (104000)

: haghaal) o agdl 0o Daw gV Zlaad) 18 -

(5.562)y, + (3.821)y, + (3.821)y; + (3.821)y, + (3.821)ys + (3.821)y, +
(45.25)y, + (O)ys + (10337.84)y, + (0)yy, < (110500)

2 Ay gl A8l (e Do gd) Eldadt 38 -
(1.953)y, + (6.378)y, + (6.378)y; + (6.378)y, + (6.378)ys + (6.378)y, + (93)y +
(1482.12)yg + (5.246)y, + (7667)y,, < (52000000)
TE) ol agd -8
Z, < (5097)
Z, < (2302)

Z;S(388)
Z, < (4424)



(77.) she ellll ssall

daatall &4 il A Usa

7, < (584)
7, < (12498)
Z,S(362)
Zg < (376)
7o S (27)
Zy0 S (559)

Z, 2(2416)
7, 2 (1426)
Z, 2(285)
7, 2 (3498)
Zs = (583)
7, 2 (10333)
7, 2(141)
Zg2(71)

Zo 2 (2.6)
Zyo 2(546)

: g o wll te] 28 -

: U S Slisa (0 ChplisY) o 308 10

p il sl ia glial ol ad

(27.021)Z, + (4.496)Z, + (4.496)Z; + (4.496)Z, + (4.496)Zs + (4.496)Z¢ +
(4.175)Z; + (0)Zg + (3.797)Z + (171.791)Zy, < (350000)

sl iy g gliad ol ad -,

(4.056)Z, + (6.075)Z, + (6.075)Z; + (6.075)Z, + (6.075)Zs + (6.075)Z +
(4.79)Z; + (0)Zg + (30.904)Zs + (0)Z4, S (150000)



(78 ) e el sl Laalall o i) IS dlse
hagiaall gl ggdl (e Gl._ﬁalubi ad -2
(6.434)Z, + (4.693)Z, + (4.693)Z; + (4.693)Z, + (4.693)Zs + (4.693)Z, +
(46.396)Z; + (0)Zg + (10338.986)Z, + (0)Z,, < (200000)

Al gl Al (e plidal e f b —y

(3.722)Z, + (6.943)Z, + (6.943)Z; + (6.943)Z, + (6.943)Z + (6.943)Z, +
(94.769)Z, + (1483.889)Z, + (5.811)Z, + (7668.769)Z,, < (53000000)
T Al s 3811
Xi,v,2Z)20 ,i=1,... 10
(Middle level problem) sl (s sisall £3 gail 1-213

MAX (P;) = (150000)y, + (70000)y, + (225000)y; + (70000)y, + (53000)y:
+ (60000)y, + (70000)y; + (966196)y, + (577838)y, + (150000)y,,
- (111822)y, - (46658)y, - (67120)y; - (37600)y, - ( 29550)y;
- (15710)y; - (227690)y, - (2099270)y; - (7036392)y, - ( 270187 )yy,
OR

MAX (P;) = (38178)y; + (23342)y, + (157880)y; + (32400)y, + (23450)ys
+ (44290)y; - (157690)y, - (1133074)y, - (6458554)y, - (120187)y,,

Subject to

y1 <(3398)
y2 S(1535)
y3 S(265)
v £(4319)
ys < (433)
Ve S(8331)



(79.) e gpalill Al Jadtall & Al LK e

y7s(241)

ys S(277)

Yo S(3.7)

Y10 S(493)

y; 2(2335)

v, 2 (1322)

ys 2(252)

ys2(3244)

ys 2(390)

Ve 2 (6908 )

yr 2(132)

ys 2(70)

Yo 2(1.7)

V1o 2 (433)

(23.5)y, + (4.212)y, + (4.212)y; + (4.212)y, + (4.212)ys5 + (4.212)y, + (3.891)y, +
(0)yg + (3.513)y, + (168.74)y;, < (210200)

(3.219)y; + (5.238)y, + (5.238)y; + (5.238)y, + (5.238)y;s + (5.238)y, + (3.953)y +
(0)ys +(29.71)ys + (0)y1o < (104000)

(5.562)y, + (3.821)y, + (3.821)y; + (3.821)y, + (3.821)y; + (3.821)y, +
(45.25)y, + (O)ys + (10337.84)ys + (0)yzo < (110500)

(1.953)y, + (6.378)y, + (6.378)y; + (6.378)y, + (6.378)ys + (6.378)y, +
(93)y, + (1482.12)y; + (5.246)y, + (7667)yy, S (52000000)

Y1,Y2:Y3,Y4:¥5,Y6: Y75 Y8, Yo, Y1020
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0 ] ] 1 [] ] (] 0 o 0 [
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"3 o [ 0 o a 1 ] ] o | & e}
7] (1] 0 0 [ i [ 1 0 [] I ¢ Wy |
o ] [ 0 (] o (] ] | ] [ m
5] [] 1 0 1 ] 1 U 0 | LIS ;[
e [ 0 0 [ 0 0 0 0 o I ¢

N 1 ] 0 ] 1] L o ] L] b e 2%
£2 ] 1 0 ] (] [] [] ] ] 0 12
(3] 0 ] 1 1 (] ] [] (] ] [ =
[a1] 0 ] 0 1 ] ] [] ] ] [ 20 |
|05 ] " 0 ] 1 ] [] ] ] [ m
|16 ] ] 0 ] ] 1 [ ] ] [

ot ] ] 0 ] ] ] 1 [l ] [ 2|
o ] ] 0 ] (1] ] ] 1 ] (Y

5] ] ] 0 ] [] ] ] 0 1 b e 17
8 ] ] 0 ] 0 [} 0 1 ] 1 e [
@ ns 21 02 e L2 4212 3891 0 KL [ 7/ A 21000
=2] 329 529 528 523 528 523 3953 0 an b ¢ 1

[>7] 5562 al m kt-]] 38 3821 5.5 0 1000784 [ 110500
24 1983 6378 6.378 (X ] £.378 6318 9 12 5246 W e

LB oord 0 0 0 ] 0 0 0 ] 0 ]

{ppesBramd L] M L] ] N ] N N ] N

VasisbieType| Conlious Coslinuous Conliouoss Coninuous Coatimnus Contimsous Contiuous Conliovous  Conlinuous  Contimuous

;A gl e Ulas WIN QSB geabi b s o gisal i gadl JIi) sy

[ [on4n5 | Swdy | Qoo | 12 | M| [omai
[ | Decision ~ Solution Unit Cost o1 Total Reduced Basis Alowable  Allowable .
|_ Yaliable Value Profit efj) Conlribution Cost Statuy Min cfj) Man. cff
(1] i 3150560 381780000 120.435,000.0000 0 batic 0 13232000
(2] V2 150000 233420000  35829.970,0000 0 basic 68427970 M
(3] v3 2650000  157.880.0000  41,638.200.0000 0 basic 68027970 N
| YA 43190000 324000000 139,935500.0000 0 basic 60427970 N
'§| Y5 4320000 234500000  10,153,850.0000 0 batic 6,0427970 ]
6| Y6 63310000 442900000 360,980,000.0000 0 basic 68427970 M
7| Y7 1320000 -1576%0.0000 208150800000 0 baic N £.321.29
9] Y8 700000  -1,133.074.8000 -79.315,180 0000 0 hasic A 0
3 17000 -6,450,554.0000 -10,975,540,0000 0 batic A 5,707.0000
E YI0 4330000 -120.107,0000 52.040,970.0000 0 basic N 23nIm
| |Objective  Funcion  (Maxj=  554021,000.0000

: 96 (MLP) B s¥) (s sheanall 3 g S8 i ¢

y;= 3154566 .,

Vo= 1535
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y3= 265 e3

V=4319 &
ys=433
Ve=8331 &
y,=132 ¢hb

3
ys=70 .
yo=1.7 b
y1o=433 b
P,= 554021800

(Upper level problem) (#s¥) ¢ siwall zigadl 2-2-13

MAX (P5) = (150000)Z, + (70000)Z; + (225000)Z; + (70000)Z, + (53000)Z5
+ (60000)Z, + (70000)Z, + (966196)Zg + (577838)Z, + (150000)Z;,
- (110951)Z, - (46186)Z; - (66633)Z; - (37286)Z, - (29180)Zs
- (15600)Z - (225666)Z, - (2099214)Zg - (7036288)Z, (270014)Z4,
OR

MAX (Ps) = (39049)Z, + (23814)Z, + (158367)Z; + (32714)Z, + (23820)Zs
+ (44400)Z - (155666)Z; - (1133018)Z; - (6458450)Z, -
(120014)Z,,

Subject to

(39049)Z, + (23814)Z, + (158367)Z; + (32714)Z, + (23820)Z; + (44400)Z, -
(155666)Z, - (1133018)Zg - (6458450)Z, - (120014)Zy, 2 554021800

Z, <(5097)

Z, $(2302)

Z;<(388)
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Z, S (4424)

Z5 < (584)

Zs S (12498)

Z, < (362)

73 <(376)

Zy S (27)

Zy0 S (559)

Z, 2(2416)

Z, 2 (1426)

Z;2(285)

Z, 2 (3498)

Zs > (583)

Zs 2(10333)

Z,2(141)

Zg2(71)

Zo2(2.6)

Z40 2 (546 )

(27.021)Z, + (4.496)Z, + (4.496)Z, + (4.496)Z, + (4.496)Z; + (4.496)Z, +
(4175)Z; + (0)Zg + (3.797)Z, + (171.791)Z,, < (350000)

(4.056)Z, + (6.075)Z, + (6.075)Z; + (6.075)Z, + (6.075)Zs + (6.075)Z +
(4.79)Z, + (0)Zg + (30.904)Z, + (0)Z,, < (150000)

(6.434)Z, + (4.693)Z, + (4.693)Z, + (4.693)Z, + (4.693)Z; + (4.693)Z +
(46.396)Z; + (0)Z + (10338.986)Z, + (0)Z,, < (200000)

(3.722)Z, + (6.943)Z, + (6.943)Z, + (6.943)Z, + (6.943)Zs + (6.943)Z, +
(94.769)Z, + (1483.889)Z; + (5.811)Z, + (7668.769)Z,, < (58000000)

Z,2 3154.566 , Z,> 1535, Z;2 265, Z,> 4319, Zs> 433, Z,2 8331, Z,2 132,
Zg2 70 292 1.7, Z142 433
} S WIN @SB bl dlariub (oY) 5 il gigail Jio) pl
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Yema D e e & & [ s a2 [ 210 [ Dicien [TROLS: ]
|l i i e 1530 4 im o SRR 11 BB e
JLi § iy T 153367 e RN A 110 1ime L[] FaAm e LS |
j.'i ) n 0 n L] L] -] 1] u [} S
(%] L] 1 (] ] L] u 1] n 1] [} [ FEY
(=] (1] o 1 L] (1] L (] (] (1] L] -
Ex ] ] " 1 ] " 1 o [} o ¢ i
3 L] L] L} ] 1 L] 1] L) L] L] « W
2] L] L] o L] [} 1 [} u Ll n §= 174
2 1 0 ] 0 0 0 ] o ] L =
(¢ ] | o [} n n o o n ] I‘l' [ ] + 1
o n o 1 o o n L} (1] 1 ] - b
(AT o ] ] ] ] o 0 ] [] [ |
ia]} 1 ] n n [ ] n w L] L] [ ) = ! ZIlL;
(GE 0 1 1 f ] ] 1 [ [] [ 1
(5} n L] 1 L} o L} o [ 0 ] = i
Eﬂ o L] o 1 o n '] o o [ ] » B
s 0 0 ] 0 1 [} 0 0 1 b3 )
[ETR n 0 (] L) (] 1 u (1] o (] 3= 1I3EE
(1] 0 ] ] ] ] o 1 ] ] 0o 1
fin 0 o ] ] ] 0 0 1 i 0 e n
(5E] 0, ] (] (] " ] [ 0 1 [ 28
= . 1] L] b o L) u o o 0 1 I Ak
21 e 4 A (K] 9 LA 45 s 1] 1 wm <= ZED
| ame  eos GO RO RO ROTS i o [ veoeny) |
BISS| o w0 o wm  e e newy Am R o
oweliznd|  NiSLSHE 1535 x5 i ] Wi (573 70 " 4
Uppetiowed " " W " [ " " " M "
!VMI»- Confmisar Confinaney  Costinssut| Conesomt . Conliumsy Coslewsas  Costinuous  Cosfenan Costassws,  Conionwes!
s ait) sl e Ulas WIN QSB geebin o () siuand) gigadd Jaof g
02u% | [ Swdy | Db | 2 [ AW | 1
Decision  Solution Unit Cost or Total Reduced Basis Alowable Alowable
Vasiable Vo Puofitc)  Conkibuion Cost Status Hin. f) Hax. cfj
] 71/ SeTom  3MI000 19URM0KM 0 basic 0 M
i n 23020000 23814.0000  54,619,630.0000 0 basic 0 M
| B 3830000  158,367.0000 61,446,400.000 0 basie [} H
4 U 440000 327140000 144,726,700.0000 ] I basic 0 W
&l B 5040000 238200000 13,910,660.0000 0 L basie 0 H
_FL 26 12490000  44.4000000 554,911,200.0000 0 basic | 0 M
_L a 1410000  -155,666.0000 -21,48.910.0000 0 basic H (]
B 28 TLO000  -1,133,018.0000 -80.444.280.0008 0 basic | 0
9 B 26000 -6.459,450.0000 -16,751,970.0000 0 basic H 0
10| 210 56,0000  -120,014.0000 -€5527,640.0008 0 | batic | 0
C[Obecive oo Ma)e  RUTSMOMM

1 3h (ULP) o8 (s sinaall gagadl Jiallt Jadt ¢
7,= 5097 .
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Z,=2302 .

Z,=388 o

7,=4424

Z,=584 o

7= 12498 .

Z;=141 b

Zg=T71 \33

Zo=2.6 ok
Z1p=546 b

P,= 844135000 _\»

(Lower level problem) ;S8 s siwal) 73543l 3.2-13

MAX (P1) = (150000)X, + (70000)X, + (225000)X + (70000)X, + (53000)X
+ (60000)X,; + (70000)X, + (966196)Xq + (577838)X, + (150000)X,,
- (112315)X, - (46729)X, - (67501)X; - (37706)X , - (29753)X;
- (15747)X,, - (228935)X,, - (2099298)X, - (7036420)X, -(270275)X
OR

MAX (P,) = (37685)X, + (23271)X, + (157499)X, + (32294)X, + (23247)X ¢
+ (44253)X, - (158935)X, - (1133102)X, - (6458582)X - (120275)X 0

Subject to

(37685)X; +(23271)X, + (157499)X; + (32294)X, + (23247)X; + (44253)X, -
(158935)X; - (1133102)X; - (6458582)X, - (120275)X,, < 554021800
X;5(2399)

X, S(727)

X3 <(258)
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X, <(3352)

Xs S (276)

X, <(7283)

X, <(147)

Xg <(71)

Xo<(1.9)

X10 € (356)

X, 2(2264)

X, 2(611)

X5 2(191)

X, 2(3038)

Xs 2(271)

X 2 (5992)

X, 2(116)

Xg 2(66)

Xo2(1.2)

X402 (353)

(19.979)X, + (3.928)X, + (3.928)X; + (3.928)X,, + (3.928)X + (3.928)X, +
(3.604)X, + (0)Xg + (3.229)X, + (164.74)X,, < (195400)

(2.382)X, + (4.401)X, + (4.401)X; + (4.401)X, + (4.401)Xs + (4.401)X¢ +
(3.116)X, + (0)Xg + (28.516)X, + (0)X,, < (86000)

(4.69)X, + (2.949)X,, + (2.949)X; + (2.949)X, + (2.949)X; + (2.949)X, +
(44.104)X, + (0)Xg +(10336.694)Xy + (0)X; < (96000)

(0.184)X, + (5.813)X, + (5.813)X; + (5.813)X, + (5.813)X;5 + (5.813)X¢ +
(91.231)X, + (1480.351)Xq + (4.681)X, + (7665.231)X4, S (12000000)

0 < X,< 3154.566 , 0 S X,< 1535, 0 S X3< 265, 0S X,$ 4319, 0 SX55433,
0 < XS 8331, 0SX,S132,0SXgS 70, 0S XS 1.7, 0SX,0S 433
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Ve | X1 | 2 | 8 [ wm [ 0w | % [ ¥ [ w | x | X0 | Dwecm | RHS |
T B | N T R 7 S <7 AT QR I QT 1TV T S P73

5] WS 2N ISMI WM BAT MBI NN SASSR A5 <= SSAme

o 1 0 0 0 0 0 0 0 0 1 < P

2 ’ 1 0 0 0 ) 0 [} 0 (RS o

= 0 0 1 0 0 b [} 0 0 0 <

0] » 0 [} 1 0 0 0 0 0 0 <

5] ’ v 0 " 1 0 0 0 ’ 0

% ’ 0 0 ] [} 1 0 0 0 )

(i) ' 0 0 0 0 0 1 0 0 1 <

» 0 0 0 0 0 0 0 1 0 'R

™ v 0 0 0 0 0 0 0 1 0 <

e 0 0 0 ] 0 0 0 0 0 1 <

& 1 0 0 ] 0 0 0 ) 0 0 > |
02 0 1 0 0 ° 0 0 0 ’ 0 -

GE 0 0 1 0 0 0 0 0 0 0 e |
o 0 0 0 1 0 0 0 0 0 1 -

i . o 0 ] 1 D 0 0 0 1 s

o6 ’ 0 ] 0 0 1 0 0 0 1 e

o7 ' 0 0 ] v 0 1 0 0 0 e

G ’ 0 9 0 0 0 0 1 0 0 =

o [} 0 0 0 0 0 0 0 1 0 o

@ 0 0 0 0 0 0 0 0 ) 1

F] 19979 3% W 3% 3% I 36M [ T T 173 RS

@2 | 2® 4 LM L 4@ 44 36 0 s 1 <

@ | 48 2M9 233 M 2919 2349 44100 0 1033653 [

IGT] 0B 583 SE3 BM3 BRI GBI) SLZ3  WARD3  AGB 7665Z <=

b 0 0 0 [ 0 0 0 0 0 0

(ppubowsd| 35568 1535 A5 g m ® ) 17 @

VisliieTypel Continoous Contowous Confivuowr Cominuovs Continuous  Coniwous Continwous Conlinoons  Continuois. Continuous

DAY @il e Ulas WIN QSB gl (b (A (6 siall 3 gl JL33) 20y

201619 | [ Thusdsy [ Jue | (R | |

Decision Sollion  : Unit Cost or Total Reduced Basis Allowable Allowable .

Variable Value Profit cfj) LContribution [ost Status Min. cfj) Mar. cfj)
] % 23990000 376650000  90.406.310.0000 0 batic 0 N
2| %2 7270000  23,271.0000  16,319,020.0000 0 basic 0 W
3 X3 2500000 1574390000 40,624,740.0000 0 batic 0 M
1 X 33520000 322940000 109,249,500.0000 0 basic 0 [
5] 260000 232470000  6416,172.0000 0 basic 0 M
| X5 72830000 442530000 322,294,600,0000 0 batic 0 H
7 % 116.0000  -156,935.0000 -16,436,460.0000 0 basic M 0
0| o 66.0000  -1,133,102.0000 -74,784.740.0000 0 basic M 0
G| X9 12000  -6458562.0000 -7.750,299.0000 0 basic H 0
0] X0 HI0000  120.275.0000 -42,457,080.0000 0 basic M 0
| Dbjective  Function ©  (Mat)=  441.490,800.0000

: 32 (LLP) 5V (s sl 3 g2y Jia¥) Jadl ¢
X,=2399 .

XZ= 727 @
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X;=258 o

X,=3352 ¢
Xs=276 o

Xc=7283 o

X,=116 ok

XB= 66 (3

Xg=1.2 ok
X10=353 ob
P;= 441490800 _us

Bond and decomposition ) Juaill s datat} Ak yhal (ALl (bpdall Jia¥) dad) o

: $ (method
Z yi Xy gyl gl
5097 3154.566 2399 S 103
2302 1535 727 32 Tas! B
388 265 258 Ja i yidall a8y |
| 4424 4319 3352 S e ey
584 433 276 e 13 e
| 12498 8331 7283 3 2ggl 5
141 132 116 O 3l )
71 70 66 Sapa ausl |
2.6 1.7 1.2 Ioh p gl
546 433 353 Joa i
844135000 554021800 441490800 Al |

s YIS gy Jia Jall ol lpal) Si¥l Sal) e paall ci i Alla plakied S
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