




































An Example
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Example

� Bisco’s new sugar-free, fat-free chocolate squares are so popular 
that the company cannot keep up with demand. Regional 
demands shown in the following table total 2000 cases per week, 
but Bisco can produce only 60% (1200 cases) of that number.

� The table also shows the different profit levels per case 
experienced in the regions due to competition and consumer 
tastes. Bisco wants to find a maximum profit plan that fulfils 
between 50% and 70% of each region’s demand.
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Problem Formulation
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max 1.60 x1 + 1.40 x2 + 1.90 x3 + 1.20 x4

x1 + x2 + x3 + x4 <=1200

x1 >= 310

x1 <= 434

x2 >= 245

x2 <= 343

x3 >= 255

x3 <= 357

x4 >= 190

x4 <= 266

Problem Formulation (con.)
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max= 1.60 *x1 + 1.40* x2 + 1.90 *x3 + 1.20 *x4;

x1 + x2 + x3 + x4 <=1200;

x1 >= 310;

x1 <= 434;

x2 >= 245;

x2 <= 343;

x3 >= 255;

x3 <= 357;

x4 >= 190;

x4 <= 266;

LINGO Solution - 1
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Global optimal solution found at iteration:             4

Objective value:                                 1902.100

Variable           Value        Reduced Cost

X1        408.0000            0.000000

X2        245.0000            0.000000

X3        357.0000            0.000000

X4        190.0000            0.000000

X5        0.000000            0.000000

Row    Slack or Surplus      Dual Price

1        1902.100            1.000000

2        0.000000            1.600000

3        98.00000            0.000000

4        26.00000            0.000000

5        0.000000          -0.2000000

6        98.00000            0.000000

7        102.0000            0.000000

8        0.000000           0.3000000

9        0.000000          -0.4000000

10        266.0000            0.000000

LINGO Solution 1 (con.)
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LINGO Solution 2 (con.)

� Defining sets

SETS:

REGIONS / NE SE MW W/: LBOUND,

UBOUND, PROFIT, CASES;

ENDSETS

� Each of the elements in the set has four attributes: 
LBOUND, UBOUND, PROFIT, and CASES

� The last one being the decision variable and the 
others being constants.
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� Enter the data

DATA:

LBOUND = 310 245 255 190;

UBOUND = 434 343 357 266;

PROFIT = 1.6 1.4 1.9 1.2;

ENDDATA

LINGO Solution 2 (con.)
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� Objective function

MAX = @SUM(REGIONS(I): 
PROFIT(I)*CASES(I));

LINGO Solution 2 (con.)
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� Capacity constraint

@SUM(REGIONS(I): CASES(I)) <=1200;

� Minimum/maximum cases 
@FOR(REGIONS(I): 
CASES(I) <= UBOUND(I); 
CASES(I) >= LBOUND(I));

LINGO Solution 2 (con.)
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Global optimal solution found at iteration:         6

Objective value:                                 1902.100

Variable           Value        Reduced Cost

LBOUND( NE)        310.0000            0.000000

LBOUND( SE)        245.0000            0.000000

LBOUND( MW)        255.0000            0.000000
LBOUND( W)        190.0000            0.000000

UBOUND( NE)        434.0000            0.000000

UBOUND( SE)        343.0000            0.000000

UBOUND( MW)        357.0000            0.000000

UBOUND( W)        266.0000            0.000000
PROFIT( NE)        1.600000            0.000000

PROFIT( SE)        1.400000            0.000000

PROFIT( MW)        1.900000            0.000000

PROFIT( W)        1.200000            0.000000

CASES( NE)        408.0000            0.000000

CASES( SE)        245.0000            0.000000

CASES( MW)        357.0000            0.000000
CASES( W)        190.0000            0.000000

LINGO Solution 2 (con.)

Row    Slack or Surplus      Dual Price
1        1902.100            1.000000

2        0.000000            1.600000

3        26.00000            0.000000

4        98.00000            0.000000
5        98.00000            0.000000

6        0.000000          -0.2000000

7        0.000000           0.3000000

8        102.0000            0.000000

9        76.00000            0.000000
10        0.000000          -0.4000000
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: 1پيوست  

Lingoنرم افزار 

درس برنامه ريزي حركت قطارها      

دكتر مسعود يقيني : مدرس


