
80

 5 

(Linear Programming)  (Goal Programming) 
 (Sensitivity Analysis) 

5.1

 5.1.1 

 17.3 
 10.7  - 

 3.4  13.9 
 –  15.4  1.8 

 -  10  0.1 

 535,100 
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 1 
 2  2 

 105.6  20.9 
 10  13,650 

 40,472 

 20,000  6 
.  55,790.5 

 8 

 2,600  1,551.1 
 2,339.7  2,332.0 

 2,555.5 
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 5.1.2 

 16.8 
 5.8 

 - 
 3.8  7.5  – 

 8.3  1.0 
 -  3.6  1.2 

 298,908 

 27,287 

 20,000  6 
.  12,044 

 8 

 1,404.9  673.2 
 1,076.6  1,091.2 

 1,380.7 
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5.2

 (Weighted Goal Programming, WGP) 

5.2.1

 17.3 
 10.7 

 -  4.0 
 –  2.5  12.2 

 - 

 270,032 
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 29.8  30.3 
6,010

 23,152 
40,472

 2,600.2  928 
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 5.2.2 

 -  3.5 
 4.1  – 

 4.0  4.1  - 

202,375

 21,174 
 27,287 



86

 1,404.9  808.5 

5.3

 2550/51 

 1.3  4 
 0.8  2.5  0.3  12.2 

 82 
 2550/51 

 0.2 
3.5  0.2  4.0 
0.1  4.1  7.5  4.1 

 2550/51 
(  5.1  5.2) 
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 (  5.3) 

 5.1 
 : 

 50/51 
 ( . . – . .)

 (  1)  0.3 3.4 - 
 (  1)  1.3 - 4 
 (  1) 5.4 - - 
 (  1)  0.2 13.9 - 

 0.5 - - 
   0.6 - - 
 (  2) 0.8 15.4 2.5 

 (  2)  0.3 - 12.2 
 (  2) 1.0 1.8 - 
 (  2)  0.1 - - 

 ( . . - . .)
   3.9 10 - 

  0.2 - - 
    0.1 0.1 - 

 ( ) 148,146 535,100 270,032 
:
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 5.2 

 : 

 50/51 
 ( . . – . .)

 (  1)  0.3 3.8 - 
 (  1)  0.2 - 3.5 
 (  1) 0.5 - - 
 (  1)  0.3 - - 

 0.4 - - 
   6.3 7.5 4.1 
 (  2) 0.2 8.3 4.0 

 (  2)  0.1 - 4.1 
 (  2) 0.1 - - 
 (  2)  0.2 1.0 - 

 ( . . - . .)
   1.5 3.6 - 

  0.1 - - 
    0.1 1.2 - 

 ( ) 100,237 298,908 202,375 
:
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 5.3 

( )

 ( / / )

 50/51 
8.2 18,067 65,256 32,931 

  5.7 17,585 52,440 35,504 
:

:
 5.1 
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:
 5.2 

:
 5.3 
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5.4

 (shadow price) 

 1 

 (deviation) 

 (
.5)

 1  0.01  1 
 – 

 -  – 
 1  0.01   1 

 – 
 1 

0.01  1 

5.5  (Sensitivity Analysis) 



92

 0.5  1 
 0.5  3 

 0.17  2 
 0.25 

 3  0.17 

1)
 0.75 

 0.25 
2)

 0.75 
 0.25 

 2.1)  3 
 0.25 

 2.2) 

5.5.1

1)

 0.75 
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 0.25 
 3  0.083 

 1  4 
10.1  2  2.5  14.9  2 
12.2  0.5  1 

 270,032  499,092 
 29  77  29 

 63  31  51 

2) 
 0.75 

 0.25
 2.1)  3 

 0.25  0.25 

1  4  3.4  2  2.5  1.4 
 2  12.2  13.3 
 270,032  248,705  29 

 25  29  26 
 31  30 

2.2)

 (  5.4) 
3)

 10  15  20 
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 10  15  20 
 1  4  3.9  3 

 2  12.2  10.2  9.2  8.2 
 2  2.5  3.1 

 3.4 3.7  270,032 
 258,421  96  10 

 15  252,616 
 94  15  246,811 

 91 
 (  5.5) 

 5.4 

 : 

 ( . . – . .)
 (  1)  4.0 10.1 3.4 

 (  2) 2.5 14.9 1.4 
 (  2)  12.2 0.5 13.3 

 ( . . - . .)
   - 1.0 - 

  ( )   270,032 499,092 248,705 
:
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 5.5 

 : 

 10  15  20 
 ( . . – . .)

 (  1)  4.0 3.9 3.9 3.9 
 (  2) 2.5 3.1 3.4 3.7 

 (  2)  12.2 10.2 9.2 8.2 
  ( ) 270,032 258,421 252,616 246,811 

:

:
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 5.4 

:
 5.5 

5.5.2

1)

 0.75 
 2  0.375 

 0.25  3 
 0.083 

 1  3.5  5.6 
 4.1  4.0  2  4  8.2 
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 2  4.1  0.1 
 0.3 

202,375  280,739  49  77 
 49  63  39 

51
2) 

 0.75 
 0.25  2 

 0.125 
2.1)  3 

 (  5.6) 
3) 

10  15  20 
 10  15  20 

 1  3.5  2 
 4.1  3.1  2.3  2.1 

 2  4  4.2  4.4  4.5 
 4.1  4.6  4.8  5.1 

 202,375  196,048 
 97  10 

 15  192,885  95  
 15  189,721  94 (  5.7) 
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 5.6 

 : 

 ( . . – . .)
 (  1)  3.5 5.6 3.5 

   4.1 4 4.1 
 (  2) 4.0 8.2 4.0 

 (  2)  4.1 0.1 4.1 
 ( . . - . .)

   - 0.3 - 
 ( ) 202,375 280,739 202,375 

:

 5.7 

 : 

 10  15  20 
 ( . . – . .)

 (  1)  3.5 3.5 3.5 3.5 
   4.1 4.6 4.8 5.1 
 (  2) 4.0 4.2 4.4 4.5 

 (  2)  4.1 3.1 2.3 2.1 
  ( ) 202,375 196,048 192,885 189,721 

:
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:
 5.6 

:
 5.7 



100

:
 5.8 



101

5.5.3  (trade – off) 

 (trade – off) 

 (  5.9) 

:
 5.9  (trade – off) 


