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i Abstract: :
i The optimal use of human and material resources leads to increased production, productivity, and efficiency. This
i requires abandoning outdated methods that no longer align with the challenges faced by institutions and the economic
i reality, and instead adopting modern, efficient production techniques. This has led to the growth and development of
i some quantitative and statistical methods, especially operational research techniques in management, which represent a
i fundamental advancement in decision-making science. Operational research is a tool that aids management in
i rationalizing the decision-making process and is effective in helping choose between several possible alternatives
i within the institution's strategic plan. The importance of this topic lies in highlighting the necessity of using modern
i scientific management techniques and revealing the shortcomings in this regard at the Béchar Mills institution,
i particularly in light of its economic conditions. This prompted us to assess its production status during the period
i (2019-2021). :
i Keywords: Optimal use; Production and productivity; Linear programming; Decision-making; Béchar Mills
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PROBLEM DATA IN EQUATION STYLE
Maximize
- 14414 VAR 1 - 164.9 VAR 2 - 154.64 VAR 3 - 244.38 VAR 4 - 178.31 VAR 5 -
206.01 VAR 6 - 188.8 VAR 7 - 328.31 VAR 8 - 268.8 VAR 9 + 683.24 VAR 10 +
646.42 VAR 11 + 420.89 VAR 12 - 211.79 VAR 13 - 248.61 VAR 14 + 621.67
VAR 15 + 621.67 VAR 16
Subject to
CONSTR 1
+0.34 VAR 1+0.34 VAR 2+0.34 VAR 3+0.34 VAR 4 -0.66 VAR 17= 0
CONSTR 2
+0.28 VAR 5+0.28 VAR 6+0.28 VAR 7-0.72 VAR 18= 0
CONSTR 3
+0.22 VAR 8 +0.22 VAR 9-0.78 VAR 19= 0
CONSTR 4
+0.31 VAR 10+ 0.31 VAR 11 +0.31 VAR 12-0.69 VAR 20= 0
CONSTR 5
+0.26 VAR 13 +0.26 VAR 14 -0.74 VAR 21= 0
CONSTR 6
-1VAR 15+ 1VAR 17 +1 VAR 18+1VAR 19= 0
CONSTR 7
-1VAR 16 +1 VAR 20+ 1 VAR 21= 0
CONSTR 8
+1VAR1+1VAR2+1VAR3+1VAR4+1VAR5+1VARG6+1VAR7+1
VAR 8 + 1 VAR 9 >= 27720
CONSTR 9
+1VAR 10+ 1VAR 11 +1 VAR 12 +1 VAR 13+ 1 VAR 14 >= 29970
CONSTR 10[]
+1VAR1+1VAR2+1VAR3+1VAR4+1VAR5+1VAR6+1VART7+1
VAR 8 + 1 VAR 9 + 1 VAR 15 <= 42000
CONSTR 11
+1VAR 10+ 1 VAR 11 +1VAR 12 +1VAR 13 +1 VAR 14 + 1 VAR 16 <=
40500
CONSTR 12
+4VAR1+5VAR2+10 VAR 3+ 10 VAR 4 +4 VAR5 +5 VAR 6 + 10 VAR 7
+4 VAR 8 + 10 VAR 9 <= 161280
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CONSTR 13

+2 VAR 10+4 VAR 11 +20 VAR 12 + 2 VAR 13 + 4 VAR 14 <= 155520
CONSTR 14

+1VAR3+1VAR7+1VAR9<=28224

CONSTR 15
+1VAR1+1VAR2+1VAR3+1VAR4+1VARS5+1VARG+1VART7+1
VAR 8 + 1 VAR 9 >= 31549.36

CONSTR 16

+1VAR 10+1VAR 11 +1VAR 12+1 VAR 13+ 1 VAR 14 >=13066.88

0<=VAR1l..VAR?21

[J9¥ el ¥l o i w31 2101
OPTIMAL SOLUTION - DETAILED REPORTL
Variable Value Cost Red. cost Status

VAR 11174.5800 -328.3100 0.0000 Basic
VAR 9 5847.0940 -268.8000 0.0000 Basic

10 VAR 10 5.3301E-03 683.2400 0.0000 Basic

11 VAR 11 0.0000 646.4200 -36.8200 Lower bound
12 VAR 12 0.0000 420.8900 -262.3500 Lower bound
13 VAR 13 29969.9900 -211.7900 0.0000 Basic

14 VAR 14 0.0000 -248.6100 -36.8200 Lower bound
15 VAR 15 10450.6400 621.6700 0.0000 Basic

16 VAR 16 10530.0000 621.6700 0.0000 Basic

17 VAR 17 0.0000 0.0000 -277.7877 Lower bound
18 VAR 18 5649.6560 0.0000 0.0000 Basic

19 VAR 19 4800.9840 0.0000 0.0000 Basic

20 VAR 20 0.0000 0.0000  0.0000 Basic

21 VAR 21 10530.0000 0.0000 0.0000 Basic

1 VAR 1 0.0000 -144.1400 0.0000 Basic

2 VAR 2 0.0000 -164.9000 -30.6783 Lower bound
3 VAR 3 0.0000 -154.6400 -70.0100 Lower bound
4 VAR 4 0.0000 -244.3800 -159.7500 Lower bound
5 VAR 5 14527.6900 -178.3100 0.0000 Basic

6 VAR 6 0.0000 -206.0100 -37.6183 Lower bound
7 VAR 7 0.0000 -188.8000 -70.0000 Lower bound
8 8

9

Slack Variables
29 CONSTR 8 3829.3590 0.0000 0.0000 Basic
30 CONSTR 9 0.0000 0.0000 -13184.8700 Lower bound
31 CONSTR 10  0.0000 0.0000 -2025.6700 Lower bound
32 CONSTR 11 0.0000 0.0000 -9761.7140 Lower bound
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33 CONSTR 12  0.0000  0.0000 -9.9183 Lower bound
34 CONSTR 13 95580.0000  0.0000  0.0000 Basic

35 CONSTR 14 22376.9100 0.0000  0.0000 Basic

36 CONSTR 15 0.0000  0.0000 -2789.6540 Lower bound
37 CONSTR 16 16903.1200  0.0000  0.0000 Basic

Objective Function Value = -1135163

Constraint Type  RHS Slack Shadow price
1 CONSTR 1 = 0.0000  0.0000 1706.3830

2 CONSTR 2 = 0.0000  0.0000  1950.0000

3 CONSTR 3 = 0.0000  0.0000  1800.0000

4 CONSTR 4 = 0.0000  0.0000 13246.4400

5 CONSTR 5 = 0.0000  0.0000 12351.4100

6 CONSTR 6 = 0.0000  0.0000  1404.0000

7 CONSTR 7 = 0.0000  0.0000 9140.0440

8 CONSTR 8 >= 27720.0000 3829.3590 0.0000
9 CONSTR 9 >= 29970.0000  0.0000 -13184.8700

10 CONSTR 10 <= 42000.0000  0.0000 2025.6700
11 CONSTR 11 <= 40500.0000  0.0000 9761.7140
12 CONSTR 12 <= 161280.0000  0.0000 9.9183
13 CONSTR 13 <= 155520.0000 95580.0000 0.000
14 CONSTR 14 <= 28224.0000 22376.9100 0.000
15 CONSTR 15 >= 31549.3600 0.0000 -2789.6540
16 CONSTR 16 >= 13066.8800 16903.1200 0.0000

LYy ddia¥l suwe 30101
SENSITIVITY ANALYSIS OF COST COEFFICIENTS
Variable Coeff. Minimum  Maximum

1 VAR 1 -1441400 -174.8183 -1.0372
2 VAR 2 -164.9000 -Infinity -134.2217
3 VAR 3 -154.6400 -Infinity -84.6300
4 VAR 4 -244.3800 -Infinity -84.6300
5 VAR 5 -178.3100 -215.9283 Infinity
6 VAR 6 -206.0100 -Infinity -168.3917
7 VAR 7 -188.8000 -Infinity -118.8000
8 VAR 8 -328.3100 -Infinity -268.8000
9 VAR 9 -268.8000 -328.3100 Infinity

10 VAR 10 683.2400 646.4200 Infinity
11 VAR 11 646.4200 -Infinity 683.2400
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12 VAR
13 VAR
14 VAR
15 VAR
16 VAR
17 VAR
18 VAR
19 VAR
20 VAR
21 VAR

12
13
14
15
16
17
18
19
20
21

420.8900
-211.7900
-248.6100

621.6700

621.6700

0.0000
0.0000
0.0000
0.0000
0.0000

-Infinity  683.2400
-248.6100 679.0799
-Infinity  -211.7900
-1404.0000  Infinity
-9140.0440 Infinity
-Infinity  277.7877
-168.6568  Infinity
-Infinity  429.3082
-2126.5930  Infinity
-Infinity  2535.5530

SENSITIVITY ANALYSIS OF RIGHT-HAND SIDE VALUES

O©Ooo~~NOoO Ol WN -

Constraint Type

CONSTR
CONSTR
CONSTR
CONSTR
CONSTR
CONSTR
CONSTR
CONSTR
CONSTR

10 CONSTR
11 CONSTR
12 CONSTR
13 CONSTR
14 CONSTR
15 CONSTR 15 >=

16 CONSTR 16 >=

O©CoOoO~NO O WwWPNPE

10
11
12
13
14

Value  Minimum  Maximum
0.0000 0.0000 1043.7790
0.0000 -1117.5140 859.5827
0.0000 -1210.6400 931.2146
0.0000 0.0000 2025.0000
0.0000 0.0000 1698.3870
0.0000 -1552.1030 1193.8650
0.0000 0.0000 2934.7830

>= 27720.0000 -Infinity 31549.3600
>= 29970.0000 27945.0000 29970.0000
<= 42000.0000 40447.9000 43193.8600
<= 40500.0000 40500.0000 43434.7800
<= 161280.0000 126197.4000 228327.5000
<= 155520.0000 59940.0000 Infinity
<= 28224.0000 5847.0940 Infinity
31549.3600 30731.7100 32760.0000
13066.8800 -Infinity 29970.0000
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