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+ 1500P52 + 1500P,,2 + 1500P,52 + 1500P; 430
+ 00P,;30 + 00p,,30 + 00P,330 + 00P,,30 + 00P,<30
+ 00P,520 + 00pa; 20 + 00P3,20 + 00P;5320 + 00P;,20
+ 00P;520 + 00pag + 5000001, + 500001, + 5000014
+ 500001, + 5000015 + 5000014130 + 4.41,,130
+ 4.41,,130 + 4.41,3130 + 4.41,,130 + 4.41,5130
+ 4.41,,10 + 0015, 10 + 0013510 + 0015510 + 0015, 10
4+ 0015510 + 001, + 518318H, + 518318H,
4+ 518318H, + 518318H, + 518318H + 518318H,2
+ 59159L,2 + 59159L,2 + 59159152 + 59159L,2
4+ 59159Lc2 + 59159L, + 59310, + 59310, + 593105
+ 59310, + 593105 + 59310, + 522000W,
+ 522000W, + 522000W; + 522000W, + 522000Ws

+522000W, “
s UYL dilaial) 3 gl

ST
s ) Y () Al Y
ApeWe + O — 2?=1 P — Z?:lrf P(Pe) =0 [fort =1,2,...,m
(2) Mdtaal) o Gy sl g
(1) 132 Wy +0; — [Py + Py + Pyyq]
— [1.85 * B(Pyy) + 0.067 * B(Pyy) + 0.033 » B(Ps;)] = 0
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—[1.85 * B(Pyy) + 0.067 = B(Pyp) + 0.33 + B(Psy)] = 0
(3) 132 * W3+03 — [Py3 + Py3 + P33]

— [1.85 » B(Pys) + 0.067 * B(Pp3) + 0.033 » B(Ps3)] = 0
(4) 132« Wy +0, — [P1g + Pyy + P3y4]

—[1.85 * B(PL,)0 + .067 * B(Pyy) + 0.25 » B(P,)] = 0

(5) 132 x W5+05 — [P5 + Pp5 + P35]
[1.85 = B(Py<)0 + .067 = B(P,5) + 0.033 = B(P3s)] = 0
(6) 132 Wg+0g — [Pg + Pyg + P3¢l
— [1.85 * B(Pg)0 + .067 * B(Pyg) + 0.033 » B(Psg)] = 0
Cuualill a8 Y
Pre - Qep(Pr) =0
[for f=1,2,..,n;and t =1,2,...,m]
(3) Malaal) o i gailly g
(7) Py — 196« B(P;) =0
(8) P — 196+ B(P2) =0
(9) P53 — 196« B(P;3) = 0
(10) Py — 196 = B(Pyy) = 0
(11) ;s — 196 = B(Py5) = 0
(12) Py — 196 = B(P) = 0
(13) Py; — 1605 = B(Py;) < 0
(14) Py, — 1605 = B(Py,) < 0
(15) Pys — 1605 = B(Py3) < 0
(16) Ppy — 1605 = B(Py,) < 0
(17) Pys — 1605 = B(Pys) < 0
(18) Pyg — 1605 = B(Pye) < 0
(19) Py, — 2435 = B(Py;) = 0
(20) Py, — 2435 = B(Ps,) < 0
(21) Pyg — 2435 = B(Py3) < 0
(22) Py, — 2435 = B(P,) < 0
(23) Pys — 2435 = B(Pyc) < 0
(24) Py — 2435 = B(Ps) = 0
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Cp AL Glaial) bty
ler 1 — lgg + Py = Dy

[forf=1,2,...,n;and t= 1,2, ...,m]

(4) Qiaall o Gy srilly
(25) 10 — I; + P,y = 30
(26) I;; — I +Ppp =40
(27) ;3 — i3 + 113 = 29
(28) I;3 —Ij4 + Py = 37
(29) L4 —Ij5 + P5 = 35
(30) I;5 — I +Pg =25
(31) 50 — I,; + P,y = 250
(32) Iy — Ly, + Py, = 310
(33) Iy, — Lys + Pyg = 200
(34) Ips — Lo, + Py, = 290
(35) Ip, — Lps + Pys = 255
(36) Lps — Ly + Py = 300
(37) 0 — I3, + Py, = 400
(38) I3, — Iy, + Py, = 390
(39) I3, — Igg + Pyy = 445
(40) I35 — Iy, + Py, = 435
(41) Iy, — Iy + P35 = 355
(42) I35 — Iyg + Pyg = 410

Adlay) cleludly ghaial) A8l ¢

Oy —Aye W, =0
[fort=1,2,..,m]

(5) el o Gl sxilly g
(43) 0, — 7W,; < 0
(44) 0, — 5W, < 0
(45) 05 — 6W, < 0
(46) 0, — TW, < 0
(47) 05 — TWs < 0
(48) 05 — 6W, < 0
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A Al glaial) A8 oo
BCPu) = {5 i}f;?‘:f (&)
[forf=1,2,...,n;and t=1,2,...,m]
Alalal) Al gladial) a81-1
[fort=1,2,..,m]
(7) Malaal) o o gilly g
(49)W; — 970—-H; +L; =0
(SU}WZ — WI_HZ +L2 = U
(51}W3 — W2 _H3 ‘|—L3 = U
(52}% — Wg_H4+L4 :U

(53}W5 - W4—H5+L5 =0
(54) Wy — W —Hg+ Lg =0
L) pse a9 Y

H, L, W, =0 orinteger Pg I ,0,=0
[forf=1,2,..,3;and t= 1,2, ...,6]
[P11,P12, P13, Py, Pis, Prg, Po1, Pao, Pos,
P24P25,P26,P31,P32,P33,P34,P35,P36] =0
[Illl112!113!114!115!116!121:122:]23!
124:125:]26!]31!132:133:]34!]35!136] =0
[H11H2:H3:H4:H5:H6] =0
[L11L2:L3:L41L5:L6] =0
[01102:03:04:05106] =0
[VVIJWZJWSJWMWS!WnS] =0
sie g (WINQSB) b e (e (Aaa¥) zLiY) Jandadill il ) 73 g ciliba) JLA) 2ay

1 9)¢(8) dga (B raga Las s W) iyl o Jguand) o alipd) Jbdi

NO Decision | Solution | Unit Cost or Total Reduced Basis
variable value Profit c(j) Contribution Cost Status

1 Pyy 20.0000 21,500.0000 430,000.0000 0 basic
2 Py 40.0000 21,500.0000 860,000.0000 0 basic
3 Pi3 29.0000 21,500.0000 623,500.0000 0 basic
4 Py 37.0000 21,500.0000 795,500.0000 0 basic
5 Pis 35.0000 21,500.0000 752,500.0000 0 basic
6 Pig 25.0000 21,500.0000 537,500.0000 0 basic
7 Py 200.0000 3,000.0000 600,000.0000 0 basic
8 Pss 310.0000 3,000.0000 930,000.0000 0 basic
9 Pa3 200.0000 3,000.0000 600,000.0000 0 basic
10 Pay 290.0000 3,000.0000 870,000.0000 0 basic
e
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11 | P,s | 2550000 | 3,000.0000 | 765,000.0000 0 basic
12 | P, | 3002000 | 3,000.0000 | 900,000.0000 0 basic
13 | Py | 453.9500 | 2,000.0000 | 913,900.0000 0 basic
14 | P, | 333.0500 | 2,000.0000 | 666,100.0000 0 basic
15 | P;3 | 4450000 | 2,000.0000 | 890,000.0000 0 basic
16 | Psy | 463.0500 | 2,000.0000 | 926,100.0000 0 basic
17 | Ps | 373.9000 | 2,000.0000 | 747,800.0000 0 basic
18 | P | 363.0500 | 2,000.0000 | 726,100.0000 0 basic
19 L1y 0 50,000.0000 0 49,000.0000 | at bound
20 Liz 0 50,000.0000 0 51,000.0000 | at bound
21 I3 0 50,000.0000 0 51,000.0000 | at bound
22 I 0 50,000.0000 0 49,000.0000 | at bound
23 s 0 50,000.0000 0 49,000.0000 | at bound
24 Iig 0 50,000.0000 0 78,431.0000 | at bound
25 Iy 0 1,304.4000 0 304.4000 at bound
26 I 0 1,304.4000 0 304.4000 at bound
27 La 0 1,304.4000 0 2,304.4000 | at bound
28 Ly 0 1,304.4000 0 2,304.4000 | at bound
29 s 0 1,304.4000 0 304.4000 at bound
30 L 0 1,304.4000 0 11,235.4000 | at bound
31 Ii; | 56.9500 1,000.0000 | 56,950.0000 0 Basic
32 s, 0 1,000.0000 0 2,000.0000 Basic
33 Iz 0 1,000.0000 0 2,000.0000 Basic
34 I,, | 289500 | 1,000.0000 | 28,050.0000 0 at bound
35 Iis | 46.9500 1,000.0000 | 46,950.0000 0 Basic
36 Iz 0 1,000.0000 0 9,931.0000 | at bound
37 H, | 103.0000 | 518,318.0000 | 53,386,750.0000 | -1,587,034.0000 | at bound
38 H, 0 518,318.0000 0 -1,326,994.0000 | at bound
39 H, 0 518,318.0000 0 -928,250.0000 | at bound
40 H,| 10000 |518318.0000 | 518,318.0000 | -667,358.0000 | at bound
41 H, 0 518,318.0000 0 -306,466.0000 | at bound
42 H, 0 518,318.0000 0 119,426.0000 | at bound
43 L, | 1,068.0000 | 259,159.0000 | 276,781,800.00 | 1,967,363.0000 | at bound
000
44 L, 0 259,159.0000 0 1,706,619.0000 | _at bound
45 Ly 0 259,159.0000 0 1,705,727.0000 | _at bound
46 Ly 0 259,159.0000 0 1,444,835.0000 | _at bound
47 Ls | 1.0000 | 259,159.0000 | 259,159.0000 | 918,943.0000 | at bound
48 Le 0 259,159.0000 0 658,051.0000 | at bound
49 0, | 18.9000 5,931.0000 | 112,095.0000 0 at bound
50 0, | 25.0000 5,931.0000 | 148,275.0000 0 at bound
51 0; | 15.0000 5931.0000 | 94,599.4500 0 at bound
52 0, 0 5,931.0000 0 1,000.0000 Basic
53 0s| 5.8500 5931.0000 | 34,696.3500 0 Basic
54 0s | 30.0000 5,931.0000 | 177,930.0000 0 Basic
Y Tyl W19 r 3 LB o ghadl loxe
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55 Wy 5.0000 522,000.0000 | 2.610,000.0000 0 Basic
56 W, 5.0000 522,000.0000 | 2.610,000.0000 0 Basic
57 Wy 5.0000 522,000.0000 | 2.610,000.0000 0 Basic
58 W, 6.0000 522,000.0000 | 3.132,000.0000 0 Basic
59 Wy 5.0000 522,000.0000 | 2.610,000.0000 0 Basic
60 Wy 5.0000 522,000.0000 | 2.610,000.0000 0 Basic
61  P(P11) 1.0000 7,317.0000 7,317.0000 18,289.3500 at bound
62 P(Pi2) 1.0000 7,317.0000 7,317.0000 20,139.3500 at bound
63 P(Pi3) 1.0000 7,317.0000 7,317.0000 18,289.3500 at bound
64  P(Py) 1.0000 7,317.0000 7,317.0000 18,289.3500 at bound
65 P(Pis) 1.0000 7,317.0000 7,317.0000 20,139.3500 at bound
66  P(Pie) 1.0000 7,317.0000 7,317.0000 21,989.3500 at bound
67 P(Pzy) 1.0000 264.0000 264.0000 661.3770 at bound
68  P(Pxz) 1.0000 264.0000 264.0000 728.3770 at bound
69 P(Px3) 1.0000 264.0000 264.0000 661.3770 at bound
70 P(Pay) 1.0000 264.0000 264.0000 661.3770 at bound
71 P(Pxs) 1.0000 264.0000 264.0000 728.3770 at bound
72 P(Pz) 1.0000 264.0000 264.0000 795.3770 at bound
73 P(Ps1) 1.0000 132.0000 132.0000 327.7230 at bound
74 P(Ps33) 1.0000 132.0000 132.0000 360.7230 at bound
75 P(Pa3) 1.0000 132.0000 132.0000 327.7230 at bound
76 P(Pay) 1.0000 132.0000 132.0000 327.7230 at bound
77  P(P:s) 1.0000 132.0000 132.0000 360.7230 at bound
78 P(Pze) 1.0000 132.0000 132.0000 393.7230 at bound
(%) s
NO | Objective Function (Min)= 361,407,800.0000
Constraint | Left Hand | Direction | Right Hand Side Slack or Shadow Price
Side Surplus

1 C1 0.0000 = 0 0 5,931.0000

2 C2 0.0000 == 0 0 6,931.0000

3 C3 0.0000 »>= 0 0 5,931.0000

4 C4 0.0000 >= 0 0 4,931.0000

5 C5 0.0000 >= 0 0 5,931.0000

6 C6 0.0000 >= 0 0 6,931.0000

7 C7 -176.0000 <= 0 176.0000 0

8 C8 -156.0000 <= 0 156.0000 0

9 C9 -1670000 <= 0 1670000 0

10 C10 -159.0000 <= 0 159.0000 0

11 Cl1 -161.0000 <= 0 161.0000 0

12 C12 -171.0000 <= 0 171.0000 0

13 C13 -1,405.0000 <= 0 1,405.0000 0

14 Cl4 -1,295.0000 <= 0 1,295.0000 0

15 Ci15 -1,405.0000 <= 0 1,405.0000 0

16 Cl16 -1,315.0000 <= 0 1,315.0000 0
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17 C17 | -1,350.0000 <= 0 1,350.000 0

0
18 C18 | -1,305.0000 <= 0 1,305.000 0

0
19 C19 | -1,978.0000 <= 0 1,978.000 0

0
20 C20 | -2,101.9500 <= 0 2,101.950 0

0
21 C21 | -1,990.0000 <= 0 1,990.000 0

0
22 C22 | -1,971.9500 <= 0 1,971.950 0

0
23 C23 | -2,061.1000 <= 0 2,061.100 0

0
24 C24 | -2,071.9500 <= 0 2,070.800 0

0
25 C25 20.0000 = 20.0000 0 27,431.0000
26 C26 40.0000 = 40,0000 0 28,431.0000
27 C27 29.0000 = 29.0000 0 27,431.0000
28 C28 37.0000 - 37.0000 0 26,431.0000
29 C29 35.0000 - 35.0000 0 27,431.0000
30 C30 25.0000 = 25,0000 0 28,431.0000
31 C3l 200.0000 = 200.0000 0 8,931.0000
32 C32 310.0000 = 310.0000 0 9,931.0000
33 C33 200.0000 = 200.0000 0 7,931.0000
34 C34 290.0000 - 290.0000 0 8,931.0000
35 C35 255.0000 = 255.0000 0 8,931.0000
36 C36 300.0000 = 300.0000 0 9,931.0000
37 C37 400.0000 = 400.0000 0 4,931.0000
38 C38 390.0000 = 390.0000 0 5,931.0000
39 C39 445.0000 = 445.0000 0 6,931.0000
40 C40 435.0000 = 435.0000 0 7,931.0000
41 C41l 355.0000 = 355.0000 0 7,931.0000
42 C42 410.0000 = 410.0000 0 8,931.0000
43 C43 -16.0000 <= 0 16.0000 0
44 Cdd 0 <= 0 0 -1,000.0000
45 C45 ~14.0000 <= 0 14.0000 0
46 C46 ~42.8000 <= 0 42.0000 0
47 ca7 -29.1500 <= 0 29.1500 0
48 C48 0 <= 0 0 -1,000.0000
49 C49 970.0000 = 970.0000 0 -1,708,352.9000
50 C50 0 = 0 0 -1,447,460.0000
51 C51 0 = 0 0 -1,049,568.0000
52 C52 0 = 0 0 -788,676.0000
53 C53 0 = 0 0 -659,784.0000
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0.067 0.067 TGN Alall Copnitl) I
0.033 0.033 TEEY) ALl ot I3

A8 Ailall Aol clas o) aaad L) Al B(Py)

A Alilall dqiial) cilas gl aand Al 4adl) B(P3)

23NN Alilall Aaciiall culaa gl aaad ALl dagdl) B(Psp)
132 132 T gl B il ga JSI Jand) Cilan g aaad () a0ad) £ gl Y Ay

ale (ra Jo¥) ciualll (e c gl JOA Ailal) e geiie JS & gaa) (g gl ulhal) LS (11) Jgoa

(Di Na¥edg
ft) ¢
gl | o) | o) | poal) | £ | £l | £l | £ o) i)
el bl | Gulad) | Gaalald) = KA P Js¥
ALy
2 5 3 4 2 3 3 2 Jadl) Aalal
3 3 4 3 2 2 2 4 Jadl) 4l
4 3 4 2 3 2 2 3 Jal sl Basia
54 30 40 36 31 20 30 24 S A sa
39 33 35 43 45 39 28 35 Sl ua
120 90 100 80 71 94 130 105 | A4Sy i cdluags
$YY )3l a2 L@ a glatl (aloea

Y31 e (YY) el AYY auad!




eladll 4yl nd enllna Il byl @l cnoly 2gool
(alenllg delinll d)ljg / dolell

Mlaay) Uiy b a3 3 il (12)s%

Jhially Aagal) alsl) BB\

6000 ms;ajkmmg\wsM\u@fﬁ&@m\m b,
oY) Alilall 3 Y giial)

6500 Abilall ALY giiall ¢pa Baal g dclud Adiatia i) dllal) 448ISY) b2 1
Ry

7000 Alilall SN mita (e Baa) g deLad ddlatial) & dllal) 48NS b3 1
‘_,13‘\11

1500 4500 Al §6Y) griia ¢pa Baa) g Aol ABBaial) e dydhal) A4IS) bi,
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tAia )5 8 8 milal) Alile 48NS (e
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Ay FUY) Jaads A Ja & ) 6iI(13) Jgdn
Jeal) cile L O Jad
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0 Al Baal) & claiiall (e geite JU Addaial) e dylhal) Bi;,
_ ‘ £ saul (B Lgd lahadlal)
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300 ‘{JJ\J\ Afahii ) QSL;:S\ el Z LY ulil) < gl) R3,
330 AU Alilad) (e J oY) giial) Y (ull) B gl) R1,
312 A0 ALl (pe Al) iiall ZUSY oulil) i gl) RZ,
8 AN ALitad) cpa Y ;.u.d\ U il B gl R1;
Jaadl Clelu £ gana dpd ma gs (14) Js> ‘

chiaill Cra (g Baad Aalad) o104l AS H& A iladl Alaa) Jaudadil) 45 a3 gadl Aoy ) A Luall
aYeVEale GaddY)

A Alilad) | A0 Alital) A5 Adilaly Tt
Duags |, ) Basia A gl Jaadl 381 e
il | S AR e | san | g
05/036] 0.35 069 | 0.69 0.7 Jedidl] g adadl)
0/029] 0.30 0.25 0.28 0.25 plalll g paadll g auaail)
0.45 0 0 0 0 0] edally L _all cdlaladl)
0.05|0.25| 0.25 0.06 0.04 0.05 iali g A g Jud
£Y¥A )3l a2 L@ a glatl (aloea
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f=1i€if tENt t=1
il m
+ Z Z(ﬂ’u—)f Doy + @ane Danee T @ Dok
f=1 t=1
+(U(2+)fD(2+)ft) (9)

P Ay ilad) Alaay) Japdadat) 45 el badil) ciagl) Ad1a gl (9 ) Aslaall A Gy gl 3ay g
dalal) oladl) 48 i

Min Z = [bY,BY; + b}, B, + bY;B s+ b1, BY, + b B + b1 BY

+b%,B%,, +b*;B3,, + b®;B3,3 + b1,BY,; + b1,B?

1B 16 1B717 1B718 28721 28722
+bl,Bl; +bl,BY,, + b1,BL,c + bL,BL, . + bl,BL

2B 23 2B 24 2B725 2B 726 2B727
+ b1,BY,5 + b%,B%,, + b%?,B?,, + b%,B%,; + b?,B?

2B 28 28721 28722 2B723 2B%24
+ b%,B%,c + b%,B%,, + b%,B%,, + b?,B%,5 + b1;B?

2B%25 2B%26 2B%27 2B%2g 3B 31

bl;B! bl;B! bl;B! bl;B! b1;B!
+ D 3573, + D 3B 33+ D 3B 34 + D 3B 35 + D 357 3¢
+b'3B'3; + b'3B3g] + [w3)D3y1 + W3 Dz
+ w3z D2 T @@ DEye + w1 Daoy11 + a1 Dan
+ wi—y1De—y11 T we1Devir F wa—y1Daoye
+ wi1Davy12 T we1Deoiz F w1 Doz
+ wi-2D121 T W a+2Da 21 F We22D221
+ W2+2D2421 T W1292Da—22 + W4)2D4)22
+ w2—)2D2—y22 + W 24)2D 24922 + W(1-93D(131
+ w1+)3De1+y31 T W23Dey31 + W243D2na1
+ w1-y3De1—y32 + W14)3D14y32 + W2—3D2 32
+ w24)3D(24)32]
UYL Adlaial) 3 gl

Ao Jand) cd g il jaily (alaciall Al -
Z Z Pl + Do — Do =P e (10)

icif t'eENt

[forf=1,2,..,n;and t=1,2,..,m]

Pl +PY,+PY o +PY, + P2+ P2, + P23+ P2+
PP +PP + PP +P%, + D911 —Da+y11 = Pia

AR I3 g (o alaZdW p gladl (Al
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2) Plis+ Plig + Py + Plig + P25 + PPy + P27 + PP + PP 5
+P3 s+ P2, + PP g+ Di—12 =D+ = P2

3) Plyy + Plyy + Py + Plyy + P%yy + P25y + PPy3 + PPy + D1 ypg
—D4)21 = Py

4) Plys+Plyg+Plyy + Plog + P25 + P2y + P2y, + PPyg + Dy ya
- D(1+)22 = Py

5) Pl3y + Pl +Phas+ Play + Dy y31 — Digsyar = Pag

6) Plys + Pl +Ply; + Plyg + Diy_y3p — D(14)32 = P33

O AN Gl padly (slaial) 281 ¥
Z Z e + Doy —Door =l e (11)
i€if t'ENt
[forf=1,2,..,n,t=1,2,...,mjand t"' =4(t—1) +1,..,4(t— 1) + 4]
AR TR TR PR VR P CPI S PR VIS CPPIE P
+ P+ P+ D11 — D+ = hin
8) I'ys + 1M+ 107 + Mg + 175 + 1715 + 1717 + 175 + P45
+ P36+ 17 + Pig + Day12 — Diayiz = Lo
9) oy + 1 + 1o + 10, + 1751 + PPpp + P + 175, + D21
- D[2+)21 = Ip1
10) Thys + 1M + 1My + T pg + 175 + 1756 + 1757 + 1755 + D22
_D(2+)22 = Iy
11) Ty + 1M + 1133 + 113, + D31 = Diz4yz1 = Iz
12) '35+ %55 + 1'37 + 1135 + D32 — D233z = I32
CrOAlL (alaial) 280 Y
Pepq — e + p_ift~ +B 7 =Bl = Dlge (12)
[forf=1,2,...,n;i€if;t" € Ntand t=1,2,...,m]|
13) ' — 1"y + P4 + By — Bl =D'yy
14) 1M — ' +PY, + B, — By = D'y
15) I';p —I';3+ Ply3+ B3 — Bl; = Dlyg
16) I';3—I'14 + Py + B, — Bly3 =Dy
17) I’y —I'y5 + Plys+Bly5 — Blyy = Dlys
18) I'y5 —I'6+ Plyg + Bl — Blys =Dy
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19) I'yg — I'y7 + P17 + BYy; — Blg = D'y,
20) 1!y —I'g + Plig + Blyg — By = Dyq
21) 171 — 1?14 + P?y; + B®; — B = D%y
22) 1711 — 1?15 + P25 + B®, — B®; = D%,
23) 1715 — 1?13 + P23 + B®;3 — B®j, = D%
24) 1713 — 1714 + P2, + B®, — B3 = D7y,
25) 1714 — 1?15 + P?5 + B®;5 — B®4 = D5
26) 175 — 1?15 + P15 + B®; — B®5 = D¢
27) 121 — 1?17 + P?7 + B®;; — B4 = D?y;
28) 1717 — 1?15 + P?1g + B?;g — B®;; = D4
29) P1o — 14 + P + B, —B%, =D
30) I°;; — I, +P%, + B, — B®;; = D%
31) I°;, — 13+ P%13 + B% 3 — B®, = D% 3
32) I°;3 — 1%, + P? 14, + B%, — B%;3 = D%,
33) I°14 — %15 + P?15 + B% 5 — B®, = D5
34) I°15 — %15 + P%15 + B% 15— B®;5 = D%
35) I°16 — 117 + P%1; + B%1; — B®4 = D°5
36) I°1; —1°1g + P®;5 + B% 13— B%;; = D%
37) I'50 —I'; + P15 + Bly =By = D'y
38) I'p; — ' + P1yy + Blyy =By = D'y,
39) '3 —I'p3 + Py + Bly3 =By = D'y
40) I'y3 —1'54 + P'yy + By, —Bly3 = D'y
41) 1"y, — 1155 + P1ys + Bl s —Blyy = D'ys
42) 1155 — 1156 + P1yg+ By —Bly5 = D'y
43) 1'56 —1'57 + P1y7 + By, —Bly6 = D'y
44) T'y; — 1155 + Plyg + Blyg —B'y; = Dlyg
45) 1759 — 1731 + P?5; + B?; — B?5g = D%y
46) 1751 — 1755 + P?5, + B, — B?; = D%y,
47) 1755 — 1733 + P?53 + B?p3 — B?), = D%y
48) 1753 — 1754 + P?54 + B?p, — B3 = D%y,
49) 1754 — I35 + P?55 + B 55 — B?, = D%y5
50) 1?55 — 1756 + P56 + B%55 — B35 = D%34
51) 176 — 1757 + P?37 + B?5; — B%55 = D?55
52) 1757 — %55 + P?y5 + B%53 — B?5; = D%3
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53) 1'39- I'3 + Pl31+ Bl31 - Bl3g = D'y

54) I'3; — I'35 + P53, + B3, — B3 = D'3,
55) 1135 =133+ P13+ B33 — B3, = D'33
56) 1133 —1'34 + P'34 + B3, — B33 =D'3,
57) 1134 —1'35 + P35+ B35 — B3, = D'35
58) '35 — 135 + P35+ Bl3s — B35 = D'3¢
59) I'36 —1'37 + P37 + B3, — B35 = D'3;
60) 1137 — 135 + P13+ B33 — B3, = D'35

ALY el g il ol 48 R
Z Do+ + Dy —D@+ye=0 (13)

t'ENt
[forf=1,2,..,n;and t=1,2,..,m]

61) D(o+)1 + Do+)2 + Do+)3 + D(o+ya + D31 = D31 = 01
62) D(o+)s + Do+ys + Do+y7 + D(o+)s + Dz—)2 = D(z+)2 = O3

ey g HLaY) e gl ub Y
ZZZZ(F i P eresem) T Dooyr — Doy
ieif m” j=
= (A [ALW; - Z BeB(Pr)] e (14)
f=1

[fort’eNtandt =1, ...,m]

63) ZZ Z Z(T im0 pesp—m) T D091 = Do

f=ligifm=1j=

= ()[4 W; - Z Be £ (peo)]
f=1

64) ZZ Z Z(T P pesp—m?) T D002 = Doz

f=ligifm=1j=

= ()[4 W; - Z Be £ (peo)]
=1
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65) ZZ Z Z( i P revsrm) D03 — D03

f=ligif m'=1j=

= (W[4 W —Z Be B (pey)]
f=1

66) ZZ Z Z(T i P pesp—m?) T Dooa = Doa

f=ligifm=1j=

= ()[4 W; - Z Be £ (peo)]
f=1

67) Z Z Z Z(T im0 pesp—m?) T D05 — Dios

f=ligifm=1j=

= ()[4 W; - Z Be £ (peo)]
=1

68) ZZ Z Z(T i P pesp—m?) T D006 = Doe

f=ligifm=1j=

= ()[4 W; - Z Be £ (peo)]
=1

69) ZZ Z Z(T P presp—m) T D007 = Doz

f=ligifm=1j=

= ()[4 W; - Z Be £ (peo)]
=1

70) ZZ Z Z(T rmi P pesp—m?) T Doo8 = Doss

f=ligifm=1j=

= ()[4 W; - Z Be £ (peo)]
=1

sy I3 g (o alaZdW p gladl (Al
Y31 e (YY) el AYY auad!



eladll 4yl nd enllna Il byl @l cnoly 2gool
(alenllg delinll d)ljg / dolell

;\*\SL\J‘ e& A:\a h
P'er It B, Doy Do Deoye Do Dy Da+ Do

D{:S‘l‘)t 2 U ......... (15)
[forf=1,2,..,n;i€if;t" € Ntand t=1,2,...,m]

1 .1 .1 1 1 1 1 1 .2 .2
[P 1P 19 P 43P 1P 5P 19 P 7P 10 P 1Py

2 2 2 3 3 3 3
16’p 17’p 18’p ll’p 12’p 13’p 14’

3 T R R T B

P 5P 1P 17P 19 P 20 P 900P 93P 90 P 95 P 94
1 1 2 2 277 2 27 2 2

P 7P ogP 21 P 99 P 93P 20 P 25 P 2P 27 P 9y

3 3 3 .3 3 37 37 3 :
P 310 P 32 P 33 P 34 P 35 P 36 P 37/ P 5] = 0 oOr integer
]2

2 2
P 13P 19P 15P
3 3

[ T S B

1 1 1 1 1 1 1 1 2
[1r 11!I 12!] 13:1 14!] 15!I 16!I 17!] 18:1 11+
13

12»
2 2 2 2 2 2 3 3 3
1793, 1794, 1795, 1996, 1797, 1598, 1711, 17141712,
37 3 3 3 11 1 1 i
1795, 1716, 1717, 1718, 1721, 1722, 17 23, 1794, 1725,

13
126
I'y7,108,1%51,1% 50,173,194, 175,17 56,1757, 1% 33,
1331!]332!]333!]334!]335!]336!1337:1338] =0
[BllllBllZ:BIIBJBlld-:BllS!B116!B117:B118:B211!B212!
B?13,B%14,B%5,B%14,B%17,B%15,B%1,B%5,B%13,B% 4,
B%15,B%16,B%17,B%15,B151,B155,B153,B1,4,BY55,B 5,
Bl17,B28,B%51,B%55,B%33,B%5,,B%55,B%56,B%57,B% 33,
3331,3332,3333,3334,3335,3336,3337,3338] =0

[D(-0)1,D(-0)2: D(~0)3: D(~0)2- D (~0)5: D(~0)6: D (~0)7: D~ 038, D01/

Deo+)2: D0+)3: Do+)4 Do+)s: Do+)er Do+)y7: Doys] = 0

[D2y11. D212 D220, D222 D231, D232, D2 )11, P2 )12
De+y21, D222, D231, D232, Pa—y11, Paa—y12Pa—21 Da—y22s
D1-y31,D1-)32, D1 +)11 Da12Pa+)21, Da+)22: Daa+y31: Da+y32] = 0

[Dz—y1,D3-)2, D31, D32l = 0

Celbinid 19 Ja
(WiInQSB) gabin (s (Alaa) ZLisy) Jasdads 45 jail ol ) 73 gD i) JLa) any
1Y) (16)6(15) Jgsadl b g g LaS g A5 clild) o guaal) a3 gali ) Jiieis xie

(Y°) Jds>
NO Decision Solution | Unit Cost or Total Reduced Basis
variable value Profit c(j) Contribution Cost Status
1 P!, 3.0000 0 0 0 Basic
2 P!, 0 0 0 0.2000 at bound
3 Pl 5.0000 0 0 0 Basic
$¢¢ I3 g (o alaZdW p gladl (Al
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0 0 0 0.2000 at bound
6.0000 0 0 0 Basic
0 0 0 0.2000 at bound
8.0000 0 0 0 Basic
0 0 0 0.1881 at bound
3.0000 0 0 0 Basic
0 0 0 0.0100 at bound
4.0000 0 0 0 Basic
0 0 0 0.0097 at bound
7.0000 0 0 0 Basic
0 0 0 0 Basic
5.0000 0 0 0 Basic
0 0 0 0 Basic
0 0 0 0 Basic
2.0000 0 0 0 Basic
2.0000 0 0 0 Basic
3.0000 0 0 0 Basic
2.0000 0 0 0 Basic
4.0000 0 0 0 Basic
3.0000 0 0 0 Basic
4.0000 0 0 0 Basic
4.0000 0 0 0 Basic
30.0000 0 0 0 Basic
20.0000 0 0 0 Basic
31.0000 0 0 0 Basic
36.0000 0 0 0 Basic
40.0000 0 0 0 Basic
30.0000 0 0 0 Basic
54.0000 0 0 0 Basic
5.0000 0 0 0 Basic
28.0000 0 0 0 Basic
39.0000 0 0 0 Basic
45.0000 0 0 0 Basic
43.0000 0 0 0 Basic
35.0000 0 0 0 Basic
33.0000 0 0 0 Basic
39.0000 0 0 0 Basic
122.0000 0 0 0 Basic
112.0000 0 0 0 Basic
99.3300 0 0 0 Basic
99.9400 0 0 0 Basic
48.4300 0 0 0 Basic
97.3000 0 0 0 Basic
90.0000 0 0 0 Basic
120.0000 0 0 0 Basic
3.0000 0 0 0 Basic
¢¢0 I3 g (o alaZdW p gladl (Al
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50 17, 0 0 0 2.0000 at bound
51 1%, 2.0000 0 0 0 Basic
52 1, 0 0 0 3.8119 at bound
53 17, 2.0000 0 0 0 Basic
54 1, 0 0 0 1.9881 at bound
55 1%, 4.0000 0 0 0 Basic
56 e 2.0000 0 0 0 Basic
57 17, 2.0000 0 0 0 Basic
58 1%, 0 0 0 2.0000 at bound
59 1%, 2.0000 0 0 0 Basic
60 1%, 0 0 0 3.8116 at bound
61 1%, 4.0000 0 0 0 Basic
62 1%, 0 0 0 1.9903 at bound
63 1%, 2.4455 0 0 0 Basic
64 1%, 0 0 0 0.1881 at bound
65 7, 2.0000 0 0 0 Basic
66 1%, 0 0 0 2.0000 at bound
67 1%, 0.3300 0 0 0 Basic
68 1%, 0 0 0 3.8119 at bound
69 1%¢ 4.0000 0 0 0 Basic
70 1%, 0 0 0 1.9901 at bound
71 1%, 0 0 0 0.0099 at bound
72 1% 0 0 0 0.1881 at bound
73 1, 0 0 0 0.1000 at bound
74 1, 0 0 0 1.9000 at bound
75 15, 0 0 0 1.0000 at bound
76 1%, 0 0 0 3.9000 at bound
77 1%, 0 0 0 0.0990 at bound
78 1%, 0 0 0 1.8898 at bound
79 1%, 0 0 0 0.1076 at bound
80 11, 0 0 0 0 Basic
81 1%, 0 0 0 0.1000 at bound
82 1%, 0 0 0 1.9000 at bound
83 1%, 0 0 0 0.1000 at bound
84 1%,, 0 0 0 3.9000 at bound
85 1%, 0 0 0 0.0990 at bound
86 1%, 0 0 0 1.8898 at bound
87 1%, 0 0 0 0.1076 at bound
88 12,4 0 0 0 0 basic
89 1%, 17.4000 0 0 0 basic
90 1%, 0 0 0 2.0000 at bound
91 1%, 5.3300 0 0 0 basic
92 1%, 34.2700 0 0 0 basic
£41 ret 33019 s 33 ¥ 1 o glad| s
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93 1%, 2.7000 0 0 0 basic
94 15, 0 0 0 1.9901 at bound
95 1., 0 0 0 0.0099 at bound
96 1154 0 0 0 2.0000 at bound
97 B!, 0 6,000.0000 0 6,001.0000 at bound
98 B!, 0 6,000.0000 0 5,999.0000 at bound
99 E113 0 6,000.0000 0 6,001.0000 at bound
100 E114 0 6,000.0000 0 5,997.1880 at bound
101 E115 0 6,000.0000 0 6,001.0000 at bound
102 B, 0 6,000.0000 0 5,999.2000 at bound
103 B!, 0 6,000.0000 0 6,001.0000 at bound
104 Bl,g 0 6,000.0000 0 6,001.0000 at bound
105 Ezll 0 6,500.0000 0 6,501.0000 at bound
106 Ezlz 0 6,500.0000 0 6,499.0000 at bound
107 Ezlg 0 6,500.0000 0 6,501.0000 at bound
108 BZ,, 0 6,500.0000 0 6.498.1890 at bound
109 BZ,c 0 6,500.0000 0 6,501.0000 at bound
110 BZ.¢ 0 6,500.0000 0 6,499.0100 at bound
111 E217 0 6,500.0000 0 6,501.0000 at bound
112 Ezlg 0 6,500.0000 0 6,500.8100 at bound
113 E311 0 7,000.0000 0 7,001.0000 at bound
114 B3, 0 7,000.0000 0 6,999.0000 at bound
115 B3, 0 7,000.0000 0 7,001.0000 at bound
116 B3, 0 7,000.0000 0 6,997.1880 at bound
117 E315 0 7,000.0000 0 7,001.0000 at bound
118 Ealﬁ 0 7,000.0000 0 6,999.0100 at bound
119 E317 0 7,000.0000 0 7,000.9900 at bound
120 B3, 0 7,000.0000 0 7,000.8120 at bound
121 Bl,, 0 1,500.0000 0 1,500.9000 at bound
122 BL,, 0 1,500.0000 0 1,499.1000 | at bound
123 Elzg 0 1,500.0000 0 1,500.9000 at bound
124 E124 0 1,500.0000 0 1,497.1000 at bound
125 E125 0 1,500.0000 0 1,500.9000 at bound
126 BL,, 0 1,500.0000 0 1,499.1090 | at bound
127 B, 0 1,500.0000 0 1,500.8920 at bound
128 Bl,, 0 1,500.0000 0 1,500.9990 at bound
129 E221 0 1,200.0000 0 1,200.9000 at bound
130 Ezzz 0 1,200.0000 0 1,199.1000 at bound
131 Ezzg 0 1,200.0000 0 1,200.9000 at bound
132 B, 0 1,200.0000 0 1,197.1000 | at bound
133 BZ,c 0 1,200.0000 0 1,200.9000 at bound
134 BZ,¢ 0 1,200.0000 0 1,199.1090 at bound
135 EZZT 0 1,200.0000 0 1,200.8920 at bound
Y S BN PRI PN AP
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136 BZ,, 0 1,200.0000 0 1,200.9990 | at bound
137 B, 0 1,000.0000 0 1,000.9990 | at bound
138 B, 0 1,000.0000 0 999.0000 at bound
139 Bl 0 1,000.0000 0 1,001.0000 | at bound
140 Bi,, 0 1,000.0000 0 1,001.0000 | at bound
141 Bl 0 1,000.0000 0 1,001.0000 | at bound
142 Bl 0 1,000.0000 0 999.0099 at bound
143 B, 0 1,000.0000 0 1,000.9900 | at bound
144 Bl 0 1,000.0000 0 999.0000 at bound
145 Doy 25.0000 0 0 0 Basic
146 Dio-y2 0 0 0 1.0000 at bound
147 Dio-j3 0.8900 0 0 0 basic
148 Dio-y4 1.1800 0 0 1.0000 at bound
149 D35 76.6700 0 0 0 basic

150 Dio—y6 0.0600 0 0 1.0000 at bound
151 Dio—y7 0 0 0 0.0099 at bound
152 Dig_ys 0 0 0 1.0000 at bound
153 Dio+y1 0 0 0 1.0000 at bound
154 Dig4)2 0 0 0 0 basic

155 Dio+y3 0 0 0 1.0000 at bound
156 Do+ 6.2100 0 0 0 basic

157 Dosys 0 0 0 1.0000 at bound
158 Dio4)s 0 0 0 0 basic

159 Diosyr 0 0 0 0.9901 at bound
160 Dig4)s 43.4600 0 0 0 basic

161 D211 0 1.0000 0 2.0000 at bound
162 D212 0 1.0000 0 2.0000 at bound
163 D221 0 1.0000 0 2.0000 at bound
164 D3_y22 0 1.0000 0 1.9991 at bound
165 D221 0 1.0000 0 2.0000 at bound
166 D(3_ya22 0 1.0000 0 2.0000 at bound
167 Di24y11 11.3300 1.0000 11.3300 0 Basic

168 D212 18.4455 1.0000 18.4455 0 Basic

169 Di24321 0 1.0000 0 0 basic

170 D(24y22 0 1.0000 0 0.0009 at bound
171 Di21y31 0 1.0000 0 0 basic
172 D(24y32 2.700 1.0000 2.700 0 basic
173 D111 0 1.0000 0 2.0000 at bound
174 D112 0 1.0000 0 0.1881 at bound
175 D121 0 1.0000 0 2.0000 at bound
176 Di1_y22 0 1.0000 0 0 basic
177 D121 22.7300 1.0000 22.7300 0 basic
€A I3 g (o alaZdW p gladl (Al
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178 D(1_ya2 0 1.0000 0 2.0000 at bound
179 Di14y11 2.000 1.0000 2.000 0 basic
180 Di14y12 0 1.0000 0 1.8119 at bound
181 Di14y21 2.000 1.0000 2.000 0 basic
182 D(14y22 0 1.0000 0 2.0000 at bound
183 De11y31 0 1.0000 0 2.0000 at bound
184 D14y32 22.7300 1.0000 22.7300 0 basic
185 Dia_y1 0 1.0000 0 2.0000 at bound
186 Deziy1 6.6700 1.0000 6.6700 0 basic
187 Dia_y2 0 1.0000 0 2.0000 at bound
188 Diz1y2 0 1.0000 0 0 basic
(V) den
NO Objective Function (Min)= 88.6056
Constraint | Left Hand Side Direction | Right Hand | Slack or | Shadow
Side | Surplus Price
1 C1l 20.0000 = 20.0000 0 -1.0000
2 C2 40.0000 = 40.0000 0 0.8119
3 C3 200.0000 = 200.0000 0 -1.0000
4 C4 310.0000 = 310.0000 0 1.0000
5 C5 457.0000 = 457.0000 0 1.0000
6 C6 333.0000 = 333.0000 0 -1.0000
7 C7 0 = 0 0 -1.0000
8 C8 0 = 0 0 -1.0000
9 C9 0 = 0 0 -1.0000
10 C10 0 = 0 0 -0.9991
11 Ci11 57.0000 = 57.0000 0 -1.0000
12 C12 0 = 0 0 -1.0000
13 C13 0 = 0 0 -1.2000
14 Ci14 3.0000 = 3.0000 0 0.8000
15 C15 3.0000 = 3.0000 0 -0.2000
16 C16 2.0000 = 2.0000 0 0.8000
17 C17 4.0000 = 4.0000 0 -2.0119
18 C18 2.0000 = 2.0000 0 -1.0119
19 C19 4.0000 = 4.0000 0 -2.0000
20 C20 2.0000 = 2.0000 0 -1.0000
21 C21 1.0000 = 1.0000 0 -0.0100
22 C22 2.0000 = 2.0000 0 0.9900
23 C23 2.0000 = 2.0000 0 -0.0100
24 C24 2.0000 = 2.0000 0 0.9900
25 C25 3.0000 = 3.0000 0 -1.8216
26 C26 4.0000 = 4.0000 0 -0.8216
27 c27 3.0000 = 3.0000 0 -1.8119
28 C28 3.0000 = 3.0000 0 -2.0000
29 C29 0 = 0 0 -0.8119
30 C30 2.0000 = 2.0000 0 0
31 C31 2.0000 = 2.0000 0 1.0000
32 C32 3.0000 = 3.0000 0 0
33 C33 2.0000 = 2.0000 0 -1.8119
34 C34 4.0000 = 4.0000 0 -1.8119
€9 I3 g (o alaZdW p gladl (Al

Y31 e (YY) el AYY auad!




eladll 4yl nd enllna Il byl @l cnoly 2gool
(alenllg delinll d)ljg / dolell

35 C35 3.0000 = 3.0000 0 -1.8020
36 C36 4.0000 = 4,0000 0 -0.119
37 C37 4.0000 = 4,0000 0 0.1000
38 C38 30.0000 = 30.0000 0 1.0000
39 C39 20.0000 = 20.0000 0 0.1000
40 C40 31.0000 = 31.0000 0 1.0000
41 C41 36.0000 = 36.0000 0 -1.9000
42 C42 40.0000 = 40.0000 0 -0.9999
43 C43 30.0000 = 30.0000 0 -1.8906
44 C44 54.0000 = 54.0000 0 -0.9991
45 C45 5.0000 = 5.0000 0 0.1000
46 C46 28.0000 = 28.0000 0 1.0000
47 C47 39.0000 = 39.0000 0 0.1000
48 C48 45.0000 = 45.0000 0 1.0000
49 C49 43.0000 = 43.0000 0 -1.9000
50 C50 35.0000 = 35.0000 0 -0.9999
51 C51 33.0000 = 33.0000 0 -1.8906
52 C52 39.0000 = 39.0000 0 -0.9991
53 C53 105.0000 = 105.0000 0 -1.9990
54 C54 130.0000 = 130.0000 0 -1.0000
55 C55 94.0000 = 94.0000 0 -2.0000
56 C56 71.0000 = 71.0000 0 -1.0000
57 C57 80.0000 = 80.0000 0 0

58 C58 100.0000 = 100.0000 0 1.0000
59 C59 90.0000 = 90.0000 0 0.99
60 C60 120.0000 = 120.0000 0 1.0000
61 C61 19.0000 = 19.0000 0 -1.0000
62 C62 25.0000 = 25.0000 0 -1.0000
63 C63 164.8000 = 164.8000 0 1.0000
64 C64 164.8000 = 164.8000 0 1.0000
65 C65 164.8000 = 164.8000 0 0

66 C66 164.8000 = 164.8000 0 0

67 C67 164.8000 = 164.8000 0 1.0000
68 C68 164.8000 = 164.8000 0 0

69 C69 164.8000 = 164.8000 0 0.9901
70 C70 164.8000 = 164.8000 0 0.9901
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Abstract

The study presents a mathematical model with a disaggregating approach
to the problem of production planning of a fida Company; which belongs to the
ministry of Industry. The study considers disaggregating the entire production
into 3 productive families of (hydraulic cylinders, Aldblatt (dampers),
connections hydraulics with each holds similar characteristics in terms of the
installation cost, production time and stock cost. The Consequences are an
ultimate use of the available production capacity as well as meeting the
requirements of these families at a minimal cost using linear programming.
Moreover, the study considers developing a Master production schedule that
drives detailed material and production requirements from sub-schedules
available on the productive families after they have been disaggregated into their
main products. The schedule adopts a short range planning horizon of typically
one week. It is important plan production with less defective products within
each productive family line Therefore, a mathematical model using mixed
integers linear programming approach has proved its usefulness in reducing
defects, cost as well as meeting deadlines. Finally, we present in this study a
practical instance of the a implication of this model on Al- fida company, which
reduced the total production cost from(361,407,800) to (390,330,100) in 2014 with
a saving of (28, 922, 300) . The above implication and others proves the
importance of using mixed integers linear programming model with
disaggregating approach in production planning processes.

Keyword \ Production planning, Total production planning, fragmentation the
total production planning.
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