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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 2:al1.5625 X+ 1.3889 X, = 1460 000
2 23l5.5556 X5+ 10 X, = 1460 000
3 2al5.5556 X+ 5.5556 Xg = 1460 000
4 1a)1.4493 X3+ 1.3514 X, = 730000
5 2a)3.2258 Xot+ 3.8462 X = 730000
6 2lX;- 3.5556 X5 = 0
7 230X - 3.5556 X5 = 0
8 alX,- 7.1999 X, = 0
9 2&X>5- 4 X = 0
10 2:alX3- 2.2258 Xo 0
11 2alXy- 2.8461 X = 0
12 28X+ Xo+ Xs+ Xet+ X+ Xg = 1460 000
13 280 X3+ X4+ Xo+ X = 730 000
14 1a19.375 X+ 8.3334 X, = 8760000
15 1a133.3336 X5+ 60 Xg = 8760000
16 23133.3336 X5+ 33.3336 X3 = 8760000
17 2:3117.3916 X5+ 16.2168 X4 = 8760000
18 131138.7096 Xo+ 46.1544 X = 8760000
19 aaliX; = 381085
20 2a0X, = 48750
21 aaliX; = 5530
22 aallXy = 295220
23 walXs+ X = 115080

\ 24 L X,+ Xg = 120666
25 X+ Xio = 102020
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§  Linear and Integer Programming - [Combined Report for LP Sample Problem] = | [ahy
yb File Format Results  Utilities Window  Help _lz x|

| 09 s | | ﬂ
" | Decision  Solution  Unit Cost ar Total Reduced | Basis Alowsble  Allowable
Vaiiahle  Value Priitef]  Contribution Cost Status Hin. cfi Max. cfj
1| X1 3310850000 300.0000 114 325 500.0000 0 basic  -157.4380 "
2| X2 4B7S00000 230.0000 11212 5000000 0 basic  -128.0991 "
3| X3 55300000 G50.0000 3534 5000000 0 | basic 230.1635 "
4| X4 2532600000 190.0000 50 951 8400000 0 | basic 1967605 5003342
‘5| ¥5 1071768000 100.0000 10 717 880.0000 0 | basic  -1526.6800 "
B| X6 67703240 1000000 6770928000 0 basic -2 453.9560 M
7| X7 107173.8000 460.0000 49 302 250.0000 0 | basic  -1166.6800 "
§| X8 121575000  460.0000 5 605 250.0000 0 | basic  -975.5563 H
9| X9 24045000  5G0.0000 13913200000 | 0 | basic  -3MATA "
0] K10 995355000  560.0000 55733 880.0000 0 basic 5122980 14944720
" | Dbjective  Function  [Max)= 303559 000.0000
] Left Hand RightHand | Slack | Shadow  Allowable  Allowable
Constraint Side Direchion Side or Surplus Price Hin. RHS Max. RHS
1| 1 6BI1542000 <= 14600000000 | 7968458000 O 663 154.2000 "
2| 2 6631518000 <= 14600000000 7368481000 O 663 151.9000 "
3| C3 6631516000  ¢= 14600000000 | 7968484000 O 663 151.6000 M
A 4 000000 <= 7300000000 | 339 150.0000 0 390 950.0000 M
5| 5 08700 <= 7300000000 @ 3391521000 O 390 947.9000 "
6| €6 -0.0058 = 0 0 | -28126 40187310 381 085.0000
T e -0.0056 = 0 0 1293734 46211470 381 0B5.0000
8| c8 -0.0001 = 0 0 138891 1377160 48 750.0000
9 9 0 = 0 0 150000 57194.7250 48 750.0000
q0| cio -0.0002 = 0 0 | 2301635 -221546.1000 5 530.0000
| o 0.0043 = 0 0 | 150.0000 -283268.0000 11 932.0000
2| C12 6631511000 <= 1450000.0000 | 736 B48.9000 0 663 151.1000 M
3| C13 BO®A0000 <= 14500000000 10631620000 O 390 83,0000 "
8| C14 39769250000 <=  B750000.0000 47810750000 0  3O7BI50000 M
15| CI5 3979120000 <¢=  B760000.0000 47510890000 0 39763720000 M
18| Ci6 0. <=  B7G00000000 47610910000 0  3976903.0000 MW
F| o7 0000 <= B760000.0000 40698000000 0 4G0201.0000 M
98| CI18  AE0 1760000 <= B 7600000000 40538250000 0 4 G90175.0000 M
9] 19 oss0000 <= 381 085.0000 0 | 457.4990 0 385 103.7000
20 0 437500000 = 48 750,000 0 359.8891 0 5 U8

Combined Repoil for LF 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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B | Linear and Integer Programming - [Combined Report for L Sample Probler] = ﬁ
Ll File Format Resuls Uslities Window Help INETE
FIER: WAE[== |
|| 005547 | | [i5] | me | |
4| x4 | 2032000000 100.00D0 | 50 991 $40.0000 [] basic -196. 7605 508.3342
8| =5 | 107172.3000 100.0000 | 10717 850.0000 (] basic -1 526.6600 M
[B| =8 | 67709270 1000000 677 092.6000 | [ Dasic -2 483 SERD M
(7| ® 1071700000 4G0.0000 49 302 2500000 [1] basic -1 166.6800 M
(8| = 12 1875000 4E0.0000 | 5 GO 250.0000 [1] basic -875.5563 M
[3] =®3 | 74885000  SRO.O000 | 1391 320.0000 | ] Dasic -374.4720 M
[0 x10 | 995355000  SR000D0 | 55 733 BAO.00DD | (] hasic; 5122980 1444720
|| obiective | Funation [Max) - | 303553 000.0000
= | Left Hand | RightHand | Slack Shadow | Allowable Allowable
= Constraint Side Dircchion Side or Surphus Price Min. HHS Max. RHS
T (n] | 663 154.2000 = 1 460 DDO.0DDD | 795 B45.8000 0 663 1542000 M
[Z] €2 | 6631519000 <= | 14600000000 795 A48 1000 0 6631519000 M
3] © | 31516000 - 1450 000.0000 | 796 048.4000 ] 663 151.6000 M
| c©1 | 390850.0000 = 730 000.0000 | 329 150.0000 [i] 390 B50.0000 M
[5| ©5 | 390 &47.9000 = 730 000.0000 | 339 1521000 i 190 BA7_9000 M
B © | oomse - 0 | [0 ZHAME | -4 MB7A0 381 0850000
7| o - 0 (] 129.3734 | 46211470 381 095.0000
i ca = [1] o -13.8891 -8 137.7160 A8 750.0000
9] o = 0 ] 150000 51987250 48 750.0000
[0 cwe - [1] 1] 2301635 | -221 546.1000 5 530.0000
? cn 5 1] (1] 180.0000  -283 288.0000 11 9320000
[z o1z = 1 460 DO0.00DD | 796 F48.9000 [] 63 151.1000 M
M@ o3 - 1 460 D00.O000 | 1 069 152 0000 1 90 B34 0000 ]
e cuH - 2 760 D00.0000 4 781 O75.0000 1] 3 978 9250000 M
A5 c©15 <= 8 760 000.0000 | 4 781 089.0000 0 3978 912.0000 M
6| 18 <= 760 000.0000 | 4 781 0910000 0 39789090000 M
a7 o - @ 760 D00.0000 | 4 UGS £00.0000 0 4590 201.0000 M
8| 1z aEwmiTEOOO0 <= 8 760 000.0000 | 4 069 £25.0000 0 4690 175.0000 M
8] ©19 381 0R5.0000 = 381 085 0000 (] 457 4380 [] 385 1037000
@] c20 | a0 7500000 = a0 7s00000 | 1 50,0001 | 0 53 140.7300
2| ca 5 530.0000 - 5 530.0000 [] 419.8365 [] 227 U76.1000
2| c2z | 283 288.0000 <= | 2952200000 11 932.0000 0| 283 288.0000 M
[ c2a | 113 M49.0000 p= 1150000000 | 1130.2540 ] 113 949.7000 M
24| c2e | 119 366.3000 - 120 66G.0000 | 1 209.6810 [] 119 366.3000 M
35| €25 | 102 020.0000 = 102 020.0000 (] 1072.2980| 2 4B4.5000 105 212.4000- |

Hesults Combined Heport I:z( LF'I Samphe Pmbl:n_ =
5 Z. Sl ACROHII T g

WinQSB sl ol 2 s sl iU slas) e 1 gkl

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 )

T%E




(122-107=.0=) ¢ dbadll dae jall o sl alasialy & 53l jal) duelicall il 5alls ZUEY) jad Gavad ¢ Jaie g Gl e i i & 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 S ¢ L1 i ) 7 3 gedd (881 Ol o8 ) OV Jue (10) By J s

B | Linear and Integer Programming - [Combined Report for L Sample Probler] = ﬁ
Ll File Format Resuls Uslties Window Help NETE|
[ (== wA[E[E[= |
005547 | [ 5] [ ] [ ]
N 283 209.0000 1600000 | 50 991 B40.0000 [] basic -196. 7605 508.3342
5| ®5 | 107 178.8000 100.0000 | 10 717 £50.0000 (] basic -1 526.6600 M
'B| W& | 709270 1000000 | 677 0928000 [] hasic -2 483 96RD M
R 107 170.0000  4G0.0000 | 49 302 250.0000 [1] basic -1 166.6800 M
8| x8 12 1875000 4E0.0000 | 5 GO 250.0000 [1] basic -875.5563 M
8| ®3 | 2445000 SEO0ODD | 1391 3200000 [] basic 3744770 M
0| X10 | 995355000  S60.0000 | 55 7393 6A0.0000 0 hasic 5122980 14944720
|| Objective | Function [Maz)- | 303 559 000.0000
I | Left Hand | RightHand | Slack Shadow | Allowable Allowable
Constraint Side Dircchion Side or Surphus Price Min. HHS Max. RHS
1| €1 | €63 154.2000 = 1 460 000.0000 | 795 B45.8000 [] 663 154.2000 M
2| €2 | 6631519000 <= | 14500000000 735 A48.1000 0 6631519000 M
3| €3 | 6631516000 - 1450 000.0000 | 796 048.4000 ] 663 151.6000 M
| o 390 B50.0000 = 730 000.0000 | 329 150.0000 [i] 390 B50.0000 M
K| £5 | 390 B47.3000 <= 730 000.0000 | 333 152.1000 [] 390 R47.9000 M
6| €6 | -0oo0se - 0 | [0 ZHAME | -4 MB7A0 381 0850000
7| o -0.0058 - [] [] 1293734 | A E211470 381 085.0000
8| €@ | -0.00m - 0 | [ 13.8891 | B 137.7160 48 750.0000
@ [ = 0 | ] 150000 | -5196.7250 48 7500000
10| cio -0.0002 - 1] [] 2301635 | -221 546.1000 5 530.0000
| o 0.0043 - 0 (] 180.0000 | -283 288.0000 11 932.0000
MZ| ©12 | 663 1511000 = 1 460 DO0.00DD | 796 F48.9000 [] 63 151.1000 M
3| c©13 | 390 p30000 - 1460 000.0000 |1 0691520000 0 390 638.0000 M
| T4 39789250000 - 8 760 D00.00D0 | & 781 075.0000 [] 3 978 925.0000 M
15| «cis <= 8 760 000.0000 | 4 781 0B3.000D [] 3 978 912.0000 M
B c16 f <= 760 000.0000 | 4 781 0910000 ] 3 978 9090000 M
17| C17 4 G390 2010000 - 8 760 000.0000 | & UGS 8000000 ] 4 690 201.0000 M
8| 18 4E0176.0000 <= 760 D00.0000 | 4 069 £25.0000 (] 4 690 175.0000 M
18| ©13 | 381 DAS.0000 = 381 0850000 | [] 457 4380 [] 385 103 7000
20] 20 | 48 2500000 = aA 700000 [0 T 0 53 9467300
2| c21 5 5300000 - 5 530.0000 [] 419.8365 [] 227 U76.1000
E €22 | 283 288.0000 <= | 2952200000 | 119320000 0| 283 288.0000 M
[ c23 | 113 M49.8000 <= 115080.0000 | 11302540 ] 113 949.7000 M
24| ca | 119 3663000 - 120 666.0000 | 1 209.6810 (] 119 366.3000 M
25| c25 | 102 020.0000 I 102 020.0000 (] 1072.2980| 2 4B4.5000 105 212.4000- |
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14 P.Baranger, G.Huguel, Gestion de la Production, Vuibert, Paris, 1987, P36.
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