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Multi-stage Decision Problem

Location-Allocation Problem

( Transportation Problem )

Transshipment Problem



Capacitated Plant Location Problem
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431
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( CENTROID)

35



432

Minimize ~ zzCyXy + ZZd.*vx+ ZZe T +1F.

Subject to

ix,J+ =
N

X 2z, = 0

UjWj > IXy
ANGKORN UNg

>

2k 20

{<u}

143



7jk

Y

dik

k
(Fixed cost)

(Decision variable)
J
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joi=1,2,3, j=123. 9
|
k i=123,.M k= 123,..N
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k j=123..T  k=123..N

Fixed cost j
j=123,...T
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k
i
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44
1)
) (input data file)
3)
4) (output file)
443
(Rectification)
( Centroid )
Autocad R.14
Region fonction
Autocad R. 14
443 (Input data file)

Centroid

Spreadsheet Microsoft Excel
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44.3
Linear Programming Mixed Integer Programming
LINGO Release 3.0
LINGO
(Basic) (C)
(Specification Language) !
(Constraints”
LINGO Optimizer
LINGO
1) Direct models
2) Simultaneous — models
Independent  equation Linear
programming Non-Linear programming
3) Optimization models 2

Maximize Minimize

LINGO Solver 4
1) Direct solver
2) A Simultaneous Linear solver/Optimizer
)

)

P

3) A Simultaneous Non-Linear solver/Optimizer
4) A Branch and Bound manager for model with integer restriction

—_—
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Direct  solver
Direct solver
Direct solver
Linear programming Non-Linear programming

solver Linear programming A
Simultaneous Linear solver/Optimizer Non-
Linear programming A Simultaneous Non-Linear solver/Optimizer

1 Integer  programming A Branch and Bound
manager 1
Linear programming  Integer
programming LINGO Linear solver Simplex Method
Integer programming . Branch and Bound Method 1
LINGO Extended Version
32,000 x 100,000 (Row x Column) 16Mb
143 (Output)
]

Optimal Objective function

Word  processing
Microsoft Word
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Il Transportation Problem

(r) 1

('Large Positive Number )

Optimal
3
4.1
4.1

() ()

94 (0) 90.6 (100)

999 (100) 0l ()

993 (2091) 07 (79.09)



4.6

46.1

42
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4.2 137
.. 2540 .. 2560

Co,C6, D5, D6
F2,F3
F9,F10,G10
Cl05CI1,D10,DIl , D12
G13,H13H14
G3,66,Gr,G8,H6,HI , H8,16,17

Mil ,M12 N11

L5, L6, M6
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4.6.2
46.1
23
43
43
44
Transportation Problem
[ 2-4
[
15%
Objective value
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*1
LP2
LP3
LP4
LP5
LP6
BP1
BP2
BP3
BP4
BP5
BP6
BP7
BP8
BP9
BK1
BK2
BK3
BK4
BK5
BK6
3K7
BK8

2

3

24

Iy

53

101

n
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2-4

454.6

4748

23

.. 2040

.. 2960
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2

3

2
3

10
2
3

10

3

10
2
19
3

10

“
19
3

10
B
14
18
19
23

611475
351.786
419.947
120.77
351786
299.177
120.77
145.804
205.982
299177
12077
84.003
145804
205.982
299177
120.77
84.003
145.804
205.982
73.098
226.079
12077
84.003
145.804
87.16
118.822
73.098
226079
12077
84.003
145804
87.16
118822
79.701
73.098
226.079

23
14
23

14
23

14
23

10
2
23

10
2
19
23

10
B
14
19
23

10
13
14
18
19
23

684.573
351786
419.947
12077
351.786
299.177
12077
84.003
351786
299177
12077
84.003
145.804
205.982
299117
12077
84.003
145.804
205.982
73.098
226.079
12077
84.003
145804
87.16
118822
73.098
226079
12077
84.003
145.804
87.16
118822
79.701
73.098
226079

),2540

684.573
351.786
419.947
204713
351786
299117
12077
84.003
351.786
299.177
12077
84.003
145.804
205.982
299.177
120.77
84.003
145.804
205.982
79.071
299117
12077
84.003
145.804
205.982
79011
73.098
226.079
12077
84.003
145804
87.16
118822
79.701
73.098
226.079

157



4.6 Objective Value

o —~J O Ol B W N e O

Objective Value
8121480
6753850
6032050
5532370
5316250
5105840
4924050
4755680
4709510

16.84
25.13
31.88
34.54
31.13
3037
41.44
421

Objective Value
8121480
5805290
5023040
4507180
4226150
3958830
3783430
3621110
3474020

2540

28.52
38.15
4450
47.96
51.25
5341
5941
571.22

Objective Value
8121480
5525542
4474550
3043520
3634250
3364110
3116550
2994410
2835050

31.96
4490
5144
59.29
58.58
6163
63.13
65.09
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4.8 Objective Value

O 4 O O &~ LW N e O

Objective Value
33329200
25978800
24072100
22616400
21531500
20904300
20332800
19940300
19615000

22,05
21.17
3214
3540
37.28
38.99
40.17
41.15

Objective Value
33329200
21885300
19837300
18360900
17314500
16278200
15440400
14733000
14380500

2560

34.34
40.48
4491
48,05
51.16
53.67
55.80
56.85

Objective Value
33329200
19838500
17651500
16141800
14750000
13722800
12796800
12039700
11707100

4048
47.04
5157
55.74
58.83
61.60
63.88
64.87
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1) [
2)
Minimizing
3) 8 .. 2560
%8 % r=13
4) 23 14
5)
(r)
23
14 LP1 1LP2 , LP4 5LP5 ,

BP2 . BP4 5BP6 , BP7 , BPS , BK3 , BK4 , BK5 , BK7 BK8
r=3



47

.. 2560

49

(Objective value)
1450

100
30

5

.. 2560

100
330037
58

44
14
500
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100
552576
592265
580956
571946
563948
556261
552570

200
455113
480989
468358
460978
456723
455113
455123

300
409098
425070
415503
410661
409098
409108
409118

400
314107
385948
374513
314107
314111
314121
314137

500
352860
359373
352860
352810
352880
352890
352900

1000
338643
338653
338663
338670
338663
338693
338700

1100
336705
336715
336125
336735
336745
336755
336765

1200
334767
334777
334781
334791
334807
334817
334821

1300
332829
332839

332849,

332859
332869
332879
332889

1400
330891
330901
330911
330921
330931
330941
33091

1450
330037
330047
330057
330067
330077
330087
330097

1500
330037
330047
330057
330067
330077
330087
330097
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13
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100
200
300
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200

41

100 200

12

100

165

3
100 200
200 410
45
1200
100 12 200
200
4
200
200 411
1.60
10



410

© oo N oo o1 B w F = O

EBEBE R B

100

Objective Function Value

187310
153218
719246
692003
669747
651494
635799
620242
605472
592265
580956
571946
563948
556261
552510

433

8.65
1211
14.94
17.26
19.25
21.23
23.10
24.78
26.22
21.36
28.38
29.35
29.82

433
432
346
2.83
2.32
1.9
1.98
1.88
168
144
114
102
0.98
0.47

B3
313
2,313
231213
2-412,13
2-46,12,13
2-6,12,13
2-6,9,12,13
1-6,9,12,13
1-79,12,13
1-79,12-14
1-79,11-14
19,1114
1-14



411

O© OO N O O BB W NN - o

=EBEBE R REBS

200

Objective Function Value

187310
719175
659334
622828
591272
559863
529704
5123719
496373
480989
468358
460978
456723
455113

8.66
16.26
20.90
2491
28.89
32.12
34.93
36.96
3891
40.52
41.45
41.99
42.20

8.66
7.60
4.64
401
399
383
2.20
203
1.9
1.60
0.94
0.54
0.20

B3
313
34,13
34,1213
3461213
36,1213
3-6,12-14
3-6,11-14
3-6,8,11-14
3-6,8,9,11-14
3-6,8-14
314
2-14
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48

.. 2045

. .2550

47

.. 2583

.. 2540

.. 2560

200

412

169
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412

O OO —J o Ol B~ W N

. 20402560

BK8
BP4
BKS
BKY
BP7
LP5
BK4
LP4
BP2

200

2540
200.00
145.80
14489
120.77

87.16
84.00
73.10

2545
200.00
19431
200.00
200.00
11745
115.36
11941

89.10

2550
200.00
200.00
200.00
200.00
152,62
152.79
200.00
200.00

49.75

(

2555
200.00
200.00
200.00
200.00
193.52
19745
200.00
200.00
118.57

)

2560

200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
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4.9
48
10
3 35
4 8
5
2540 .. 2560
3 4 10
8 413
46
4
8 10
414 415
5
5
1 47 438 4
.. 2540 10 10
57 10

4
5



4.13

0 ..

0 ..

2540
565,483
160,999
224,803
95,640
510,711
479,251

2545
824,732
244 542
316,597
138,684
144,851
107,377

2550 2555
1,176,850 1,656,530
387914 840,577
434662 586,955
207,631 317,718
1,062,870 1,496,060
1,018,140 1450,110

2560
2,320,650
1,491,060

181371
480,989
2,095,890
2,049,900
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4.14

415

0 ..

0 ..

2540
7153
5746
6.16

2540
2841
42.54
93.84

2545
70.35
56.20
5.03

2545
29.65
43.80
94.97

2550

67.04
52.23
421

2550

32.96
4171
95.79

2555
49.26
4587
3.07

2555
50.74
54.13
96.93

2560
3.1
3891
2.19

2560
64.25
61.09
97.81
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20

10

4.16

10 -

4.16

177
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0.375(0-25%
B254-10%)
750(0%)
6.75(-10%)

5 605(-5%)

50

49

10

5. 752X+90.365
(R2=0.1042)
5o7a3X4 3118
(R2=0.1009)
54574X4-%-053
(R2=0.0986)
5.3396X4-96.929
(R2=0.0963)

51629X4-99.742

(R2=0.0928)

162 : 116 : 1

2.1637TX4-92.845
(R2=0.1315)
26757X493575
fR2=0.1262)
2617X4-94061
(Ir =0.1226)
2.5583X4-94.548
(R2=0.1189)

24103X4-%.278

(R2=0.1135)

, %

184122 11

118

16298X4-94.651
(K =0.0442)
1548X4-95582
(R2=0.0409)
14936X4-96.203
(R2=0.0387)
1430X4-%.824
(R2=0.0365)

13573X4-91.755

(R2=0.0333)

3
20,30

216 1132 :1
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