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Improving production management in Algerian industrial enterprises, using the linear programming
.method A case study of the mills of the upper plateaus of Setif
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Abstract:  The Algerian industrial enterprises are considered newly established enterprises, they
must use modern scientific methods to control the management of their production as required by
the current economic conditions, and there are several scientific methods followed in this field,
among them the quantitative methods which are considered one of the most important methods
used by industrial enterprises In the last years.

In this article, we aim to propose a mathematical model to solve the production management
problem at "Elhidhab EI Oulya" mills Corporation in Setif, with the aim of maximizing profits. In
solving the proposed mathematical model, we use the WinQSB program to obtain a similar
production plan.

Through the study, it was concluded that the use of quantitative methods in the management of
production increases the profitability of the Algerian industrial enterprises.

Key words: industrial enterprise, production management, linear programming.
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/ 1 2al1.5625 X+ 1.3889 X,
2 23l5.5556 X5+ 10 X,
3 2al5.5556 X5+ 5.5556 Xg
4 2311.4493 X5+ 1.3514 X,
5 asl3.2258 Xo+ 3.8462 X
6 230X;- 3.5556 X5
7 230X;- 3.5556 X5
8 wdllX5- 7.1999 X¢
9 1allX,- 4 X5
10 a8WX;5- 2.2258 Xo
11 asliXy- 2.8461 X
12 28X+ Xo+ X5+ X+ X+ X5
13 2:80X53+ X4t Xot+ X0
14 1a19.375 X+ 8.3334 X,
15 as133.3336 X5+ 60 X¢
16 23133.3336 X5+ 33.3336 X3
17 2:3117.3916 X5+ 16.2168 X4
18 131138.7096 Xo+ 46.1544 X
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23 2wl X5+ X
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25 wdlXot+ X

1 460 000
1 460 000
1 460 000
730 000
730 000

1A g WA A A

|
oo ocoo

= 0
= 1460 000

= 730 000
8760000
8760000
8760000
8760000
8760000
381085
48750

= 5530

= 295220

115080

120666

102020

1A 1A A LA A IA 1A

LA 1A 1A

Xi, X, X3, Xa, Xs, X, X7, X, X9, X10 Z0 :dpbudl pre Lo i

T‘LE



(122-1070m.0=) ¢ Aladll Aol ol alasials & 5 all Lo liall sy £V e e ¢ Jaia o (pall e e @l e

T Sl las S L 2 Y g Bl S 5 B3 a2 1 Dl |~ 3-3
iyl 2 Sl ALY e Wl ol ey 2llid BBIL A a8 sde sy (Ol pie U] 8L 2 YL
oy Jadl i) Sl e Uhad o il aluld) WinQSB s, [T by sl Lde LI Ol 2017 aud

2ol (07)
2017 dd Wt Gliadt S 18 7 WY1 g L3132 1 7 3 god D) 13 Ol s 0d i (07)) 03 J 53!
# ' Linear and Integer Programming - [Combined Report for LP Sample Problem] ‘El -5
ul File Format Results Utilities Window Help _la|x|
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ER |

00:55:47 Saturday June | 09 08| | .

|| Decision Solution | Unit Cost or Total Reduced Basis Allowable Allowable
Variable Value Profit cfj] Contribution Cost Status Min. cfj) Max. cfj]

] = 381 085.0000 | 300.0000 114 325 500.0000 0 basic -157.4980 M
2] % 48 750.0000 = 230.0000 = 11 212 500.0000 0 basic -128.8891 M
3] %3 5530.0000 | 650.0000 & 3534 500.0000 0 basic 2301635 ]
4] x4 243 245.0000 | 180.0000 | 50 991 840.0000 0 basic -196.7605 508.3342
5| x5 107 178.8000 | 100.0000 = 10 717 §80.0000 0 basic -1 526.6800 M
6| %6 6770.9270 | 100.0000 677 092.8000 0 basic -2 483.9660 M
7] x7 107 178.8000 | 460.0000 = 49 302 260.0000 0 basic -1 166.6800 M
8| xs 12187.5000 = 460.0000 =5 606 250.0000 0 basic -975.5563 M
9] 9 24845000 | 560.0000 @ 1391 3200000 0 basic 3144720 M
10| ®10 99535.5000 = 560.0000 @ 55 739 880.0000 0 basic 512.2980 | 14944720
| Objective  Function [Max.) = | 303 559 000.0000
I Left Hand Right Hand Slack Shadow Allowable Allowable

Constraint Side Direction Side of Surplus Price Min. RHS Max. RHS
M| o 663 154.2000 <= 1 460 0000000 | 796 845.8000 0 663 154.2000 M
2] «c2 663 151.5000 (= 1 460 0000000 | 756 848.1000 0 663 151.9000 ]
3] «c3 663 151.6000 <= 1 460 0000000 | 756 8484000 0 663 151.6000 ]
4] o 390 850.0000 <= 730 000.0000 339 150.0000 0 390 850.0000 M
5| 5 390 847.5000 <= 730 000.0000 © 333152.1000 0 390 847.9000 M
6| o6 -0.0058 = 0 0 281246 -4 018.7310 | 381 085.0000
7] 7 -0.0058 = 0 0 -129.3734 -4 621.1470 381 085.0000
8| cs 0.00m 0 0 138891 -8137.7160 | 48 750.0000
9] 9 0 0 0 -115.0000  -5198.7250 | 48 750.0000
10| cio -0.0002 = 0 0 230.1635  -221546.1000 5 530.0000
M| cn 0.0043 = 0 0 180.0000 -283 288.0000 | 11 932.0000
12| c1z 6631511000 <= 1 460 000.0000 | 796 848.9000 0 663 151.1000 M
13| c13  330838.0000 <= 1 460 000.0000 |1 069 162.0000 0 390 838.0000 M
14| c14 3978 925.0000 <= 8 760 000.0000 |4 781 075.0000 0 3978 925.0000 M
15| €15 3978 912.0000 <= 8§ 760 000.0000 |4 781 089.0000 0 3978 912.0000 M
16| C16 <= 8 760 000.0000 |4 781 091.0000 0 3978 909.0000 ]
7| c©17 45630 201.0000 <= 8 760 000.0000 |4 069 800.0000 0 4 630 201.0000 ]
18] C18 45650 176.0000 <= 8 760 000.0000 |4 063 825.0000 0 4 690 175.0000 M
18] c19 3810850000 <= 381 085.0000 0 457.4380 0 385 103.7000
20| c20 48 750.0000 <= 43 750.0000 0 358.8891 0 53 948.7300

Results Combined Report for LP Sample Problem
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114325500 | 381085 112504800 | 375016 300.00 X1
11212500 48750 6351450 | 27615 230.00 X2
3594500 5530 2632500 | 4050 650.00 X3
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53139600 | 295220 51159420 | 284219 180.00 X4
11508000 | 115080 6023000 | 60230 100.00 |  X5+X6
55506360 | 120666 61203000 | 133050 460.00 |  X7+X8
57131200 | 102020 64512000 | 115200 560.00 | X9+X10
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i Linear and Integer Programming - [Combined Report for LP Sample Problem] = | @ [
4L File Format Results Utilities Window Help _|&] x|
[=lal- ERNEERNE ] =[Cle] |
00:55:47 Saturday June 09 2018 | -
4 X4 283 288.0000 180.0000 50 991 840.0000 1] basic -196.7605 508.3342
[6] x5 107 178.8000 100.0000 10 717 880.0000 1] basic -1 526.6800 L}
[6] =6 6 770.9270 100.0000 677 092.8000 1] basic -2 483.9660 L}
[7] =7 107 178.8000  460.0000 49 302 260.0000 L] basic -1 166.6800 L}
[8] =xs 12187.5000  460.0000 5 606 250.0000 L] basic -975.6563 L}
[9] =xa 2 484.5000 560.0000 1 391 320.0000 o basic -374.4720 L}
E X10 99 535.5000 5E0.0000 55 739 980.0000 o basic -512.2980 1 494.4720
[| Objective Function [Max.)= 303 559 000.0000
[ Left Hand Right Hand Slack Shadow Allowable Allowable
[ Constraint Side Direction Side of Surplus Price Min. RHS Max. RHS
[1] c1 663 154.2000 <= 1 460 000.0000 796 845.8000 0 663 154.2000 L
[Z] c2 663 151.9000 <= 1 460 000.0000 796 848.1000 0 663 151.9000 L
[3] c3 663 1516000 < 1 460 00D.0000 796 848 4000 0 663 151 6000 ]
[1] c4 390 850.0000 <= 730 000.0000 339 150.0000 1] 390 850.0000 M
[5] cs 390 8479000 <= 730 000.0000 339 1521000 1] 390 8479000 M
[B] c6 -0.0058 = 1] 1] -28.1246 -4 018.7310 381 085.0000
[7] c7 -0.0058 = 1] 1] -129.3734 | -4 621.1470 381 085.0000
[ cs -0.0001 = L] L] -13.8891 -8137.7160 48 750.0000
[9] ] 0 = o o -115.0000 | -5198.7260 48 750.0000
[10] cwo -0.0002 = o o 2301635  -221 546.1000 5 530.0000
1] on 0.0043 = o o 180.0000  -283 268.0000 11 932.0000
2] oz 663 151.1000 <= 1 460 000.0000 796 848.9000 0 663 151.1000 L
[3] o3 390 838.0000 <= 1 460 000.0000 1 069 162.0000 0 390 838 0000 ]
[4] s 3 978 925.0000 <= 8 760 000.0000 4 781 075.0000 1] 3978 925.0000 M
[i5] o5 3978 912.0000 <= 8 760 000.0000 4 781 089.0000 1] 3978 912.0000 M
16| c16 357860900000 <= 8760 000.0000 4781 091.0000 0 | 3978 909.0000 M
7| o7 4 630 201.0000 <= 8 760 000.0000 4 063 800.0000 4 630 201.0000 L}
[1s| s 4 690 176.0000 <= 8 760 000.0000 4 069 825.0000 0 4 690 175.0000 L}
[19| o9 381 085.0000 <= 381 095.0000 o 4574980 0 385 103.7000
[20| c2o 48 750.0000 <= 48 750.0000 o 358.8891 0 53 948.7300
[21] = 5 530.0000 <= 5 530.0000 o 419.8365 0 227 076.1000
2| c2 283 268.0000 <= 235 220.0000 11 932.0000 0 283 288.0000 L
[23] c23 113 9498000 <= 115 080.0000 1130.2540 0 113 9497000 ]
[24] c2 119 366.3000 <= 120 666.0000 12996810 1] 119 366.3000 M
[25] ©5 102 020.0000 <= 102 020.0000 1] 1072.2980 24845000 106 212 4000

Results Combined Report for LP Sample Problem

5 i ECII LI cave. oo SN

WinQSB sl b 2 e slazeVU iUl slis] e 2 yiaall

X6 5 X5, X3 5 X2, X1 : aJudl ozl £ )f (2 auh, )l J2 Sl S al a3 (09)3) odtel J gkl e

2483.9660 (1526.6800 (230.1635 (128.8891 (157.4980) 1 s e X9, X8 , X7,

Ll @) e ) S0 Al 505 B (3 W Lle () oLl Al (3 Lay (3744720 (975.5563 (1166.6800
R A e Al e e ) Sl gy el OB e 25 s Yy e AT )

TLE




(122-1070m.0=) ¢ Aladll Aol ol alasials & 5 all Lo liall sy £V e e ¢ Jaia o (pall e e @l e

lezid S& LS (1494.4720 508.3342) s 41 e lagmL )l 5505 s sall S X105 X4 omncl) adly U
Ll ) adaal e dw gl B3l OF ol e iay (512.2980 (196.7605) it 4 L5 e Ll b
03 5l Y O dla ity 0
A el e Blisll adad ag ) 681 O bl o3 3 el oV e e olisl J g
2017 &d et Oladl OS¢ Lhd1 a2 ) 7 3 ged (881 Ol o8 & ) o2 Jue (10) By J s

i Linear and Integer Programming - [Combined Report for LP Sample Problem] = = %
4L File Format Results Utilities Window Help == x|
R CIER] i [w[o]e] |
00:55:47 | | Saturday June | 09 2008 | -
4 X4 283 288.0000 180.0000 50 991 840.0000 o basic -196.7605 508.3342
[5] =xa 107 178.8000  100.0000 10 717 880.0000 0 basic -1 526.6800 M
[6] =6 6 770.9270 100.0000 677 0928000 o basic -2 483 9660 L]
7] =7 107 178.8000  460.0000 49 302 260.0000 o basic -1 166.6800 L]
[8] =8 12187.5000  460.0000 5 606 250.0000 o basic -975.5563 L]
[9] =9 2 484.5000 560.0000 1 391 320.0000 o basic -374.4720 L]
E X10 99 535.5000  560.0000 55 739 880.0000 0 basic -512.2980 1494.4720
[ | Objective | Function [Max)= 303559 0000000
[ Left Hand Right Hand Slack Shadow Allowable Allowable
Constraint Side Direction Side of Surplus Price Min. RHS Max. RHS
O] o 663 154.2000 <= 1 460 000.0000 = 796 845.8000 o 663 154.2000 L]
[2] 2 663 151.9000 <= 1 460 000.0000 = 796 8481000 0 663 151.3000 L]
3 c3 663 151.6000 <= 1 460 000.0000 = 796 B48.4000 o 663 151.6000 L]
4] o 390 850.0000 = 730 000.0000 339 150.0000 0 390 850.0000 M
[5] o5 390 847 9000 <= 730 000.0000 339 152.1000 o 390 847 5000 L]
[6] s -0.0058 = 0 0 -281246 | -4 0187310 381 085.0000
[7] c7 -0.0058 = o o -129.3734 -4 621.1470 381 085.0000
[8] co -0.0001 = o o -13.8891 -8137.7160 48 750.0000
[8] s 0 = o o -115.0000  -5158.7250 48 750.0000
[io| cio -0.0002 = o o 230.1635 | -221 546.1000 5 530.0000
[ cn 0.0043 = 0 0 180.0000 | -283 288.0000 11 932.0000
2] o2 663 151.1000 <= 1 460 000.0000 = 796 848 9000 o 663 151.1000 L]
3| ci3 390 838.0000 <= 1 460 000.0000 1 069 162.0000 0 390 838.0000 M
[14] o4 39789250000 <= 8 760 000.0000 4 781 075.0000 0 3 978 925.0000 L]
(5] c15 39789120000 <= 8 760 000.0000 4 781 089.0000 o 3978 912.0000 L]
(6| c1s  SEFESGGEGO: <= 8760 000.0000 4 781 091.0000 0 3 978 909.0000 M
(17| c©17 46902010000 <= 8 760 000.0000 4 069 800.0000 0 4 690 201.0000 L]
(18] c13 4690 176.0000 <= 8 760 000.0000 4 069 825.0000 0 4 690 175.0000 M
EE]RSE] 381 085.0000 <= 381 085.0000 o 4574980 o 385 1037000
[20] czo 48 750.0000 <= 48 750.0000 0 356.8891 0 53 948.7300
] o 5 530.0000 <= 5 530.0000 o 419.8365 0 227 076.1000
22| = 283 288.0000 <= 295 220.0000 11 932.0000 o 283 288.0000 L]
23| c= 113 949 8000 <= 115 080.0000 11302540 0 113 849.7000 L]
22| cx 119 366.3000 <= 120 666.0000 1299.6810 0 119 366.3000 L]
5] cm 102 020.0000 <= 102 020.0000 0 1072.2980 2 484.5000 106 212 4000
Results Combined Report for LP Sample Problem \
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