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 4 

 (Goal programming) 

4.1  (Linear Programming)

 53  58 

 4.6 

 1 

 (Objective function)  (Constraint) 

   

XP j
j

j
MaxZ

53

1

ij
j

ij
i

bXa
53

1

58

1

   

                  Xj  0 (j = 1, 2,…, 53)  
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Z    =    (Xj)

Xj    =   j
Pj    =   j
aij    =   j
bi    =   i

X1 – X6

 ( : )

X7 – X10

 ( : )

X11  ( : )

X11 – X13

 ( : )

X14 – X17

 ( : )

X18 – X20  ( : )

X21 – X26

 ( : )

X27 – X30

 ( : )
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X31 – X36

 ( : )

X37 – X39  ( : )

X40 – X42

 ( : )

X43 – X46

 ( : )

X47 – X49

 ( : )

X50 – X53  ( : )

R1

 ( : )

R2 – R5

( : )

R6 – R9

 ( : )
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R10

 ( : )

R11– R12

 ( : )

R13 – R16

 ( : )

R17

 ( : )

R18

 ( : )

R19 – R20

 ( : )

R21 – R24

( : )

R25 – R28

 ( : )

R29

 ( : )
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R30 – R35

 ( : )

R36

 ( : )

R37

 ( : )

R38 – R41

( : )

R42 – R45

 ( : )

R46

 ( : )

R47 – R51

 ( : )

R52 – R54

 ( : )

R55 – R58  ( : )
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4.2

 (Weighted goal programming, WGP) 

 (X) 

 8  4 

     Minimize 4

1g
(wgdg

-  - wgdg
+)

  cgjXj  +  dg
-  -  dg

+ = eg
  aijXj    bi
  Xj , dg

- ,  dg
+  0 (g  = 1,2,3,4) 

 dg
-    = g

 dg
+    = g

 wg    = g
 Xj    = j
 aij     = i j
 bi     = i
 cgj     = g
 eg     = g

 8 

 N1

 N2
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 N3

 N4

 P1    
 P2    

 P3    
 P4

 4 

 1 

 g1  54  +1  58 

 –1  N1  ( *100)/e1

 0.5  [C]  [W] 

 100  [r] 

 535,100 

 N1  N1

 e1

 2 

 g2  55  +1  59  –1 
 P2  ( *100)/ e2

 0.17  [F] 

15,410  (P2)

 e2
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 3 

 g3  56  +1  60  –1 

 P3  ( *100)/ e3

 0.17  [G] 

 16,165 

 (P3)

 e3

 4 

 g4  57 

 +1  61  –1  P4  (

*100)/ e4  0.17  [H] 

 34,132 

 (P4)

 e4  (  4.1) 
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 4.1  (Goal Programming) 

/
X1...X15 X16…..X27 X28…..X33 X34…… X37 X38……..X51 X52 X53 X54…...X61

        N1 ………P4   

 R1.....R2 aij...ain        b1….b2

 R3…R14 aij…ain -1…..…-1       b3…b14

 R15…R26  1………1       b15…b26

 R27 aij…ain  -1 1………1   1  b27

 R28   1   -1   b28

 R29…R34 [P]    -1    = b29…b34

 R35…R39 aij…ain        = b35…b39

 R40      1   = b40

 ( ) g1 [C] [W] [r]  +p….......+p -r -1 1…..…-1 = e1

 ( ) g2 [F]       1…..…-1 = e2

 ( ) g3 [G]       1….…-1 = e3

 ( ) g4 [H]       1….…-1 = e4

[P]=  [C] =  [W]=  [r]=  [F]=   [G] =  [H]= 
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4.3  (Linear Programming)

 56  60 

 4.7 

 1 

 (Objective function)  (Constraint) 

   

XP j
j

j
MaxZ

56

1

ij
j

ij
i

bXa
56

1

60

1

   

                   Xj  0 (j = 1, 2,…, 56)  

Z    =    (Xj)

Xj    =   j
Pj    =   j
aij    =   j
bi    =   i
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X1 – X6

 ( : )

X7 – X10

 ( : )

X11  ( : )

X11 – X13

 ( : )

X14 – X17

 ( : )

X18 – X20  ( : )

X21 – X26

 ( : )

X27 – X30

 ( : )

X31 – X36

 ( : )

X37 – X38

 ( : )
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X31  ( : )

X40 – X42  ( : )

X43 – X45

 ( : )

X46 – X49

 ( : )

X50 – X52

 ( : )

X53 – X56  ( : )

R1

 ( : )

R2 – R5

( : )

R6 – R9

 ( : )

R10

 ( : )
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R11– R12

 ( : )

R13 – R16

 ( : )

R17

 ( : )

R18

 ( : )

R19 – R20

 ( : )

R21 – R24

( : )

R25 – R28

 ( : )

R29

 ( : )

R30 – R35

 ( : )

R37 – R38  ( :

)
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R38

 ( : )

R39

 ( : )

R40 – R43

( : )

R44 – R47

 ( : )

R48

 ( : )

R49 – R53

 ( : )

R54 – R56

 ( : )

R57 – R60  ( : )



68

4.4

 (Weighted goal programming, WGP) 

 (X)  10 

 5 

     Minimize 5

1g
(wgdg

-  - wgdg
+)

  cgjXj  +  dg
-  -  dg

+ = eg
  aijXj    bi
  Xj , dg

- ,  dg
+  0 (g  = 1,2,3,4,5) 

 dg
-    = g

 dg
+    = g

 wg    = g
 Xj    = j
 aij     = j
 bi     = i
 cgj     = g
 eg     = g

 10 

 N1
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 N2    

 N3

 N4

 N5

 P1    
 P2    

 P3    

 P4    
 P5

 5 

 1 

 g1  54  +1  58 

 –1  N1  ( *100)/e1

 0.25  [C]  [W] 

 100  [R] 

 298,908 

 N1  N1

 e1

 2 

 (e2)

 g2  55  +1  59  –1 

 N2  ( *100)/ e2

 0.25  [E] 
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 1,638  (N2)

 3 

 g3  56  +1  60  –1 

 P3  ( *100)/ e3

 0.17  [F] 

 8,326  (P3)

 e3

 4 

 g4  57  +1  61  –1 

 P4  ( *100)/ e4

 0.17  [G] 

 14,360 

 P4

 e4

 5 

 g5

58  +1  62  –1  P5

 ( *100)/ e5  0.17  [H] 
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 34,583  P5

 e5 (  4.2) 
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 4.2  (Goal Programming) 

/
X1...X15 X16…..X27 X28…..X33 X34…… X37 X38……..X52 X53 X54 X55…...X62

        N1………P5   

 R1.....R2 aij...ain        b1….b2

 R3…R14 aij…ain -1…..…-1       b3…b14

 R15…R26  1………1       b15…b26

 R27 aij…ain  -1 1………1   1  b27

 R28   1   -1   b28

 R29…R34 [P]    -1    = b29…b34

 R35…R49 aij…ain        = b35…b39

 R40      1   = b40

 ( ) g1 [C] [W] [r]  +p….......+p -r -1 1…..…-1 = e1

 ( ) g2 [E]       1…..…-1 = e2

 ( ) g3 [F]       1…..…-1 = e3

 ( ) g4 [G]       1….…-1 = e4

 ( ) g5 [H]       1….…-1 = e5

[P]=  [C] =  [W] =  [r] =  [E] =  [F] =  [G] =  [H] = 

72
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4.5

 2550/51 

4.5.1
 2 

 ( )  (

)

 17.3 

 10.7 

 16.81 

 5.8  (  4.3)

 4.3 
( : )

 17.3 16.8 

 17.3 16.8 

 10.7 5.8 

:
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4.5.2
 (2548)  (2546) 

 20 

 4.08  1 

 81.6 

 2.94 

 1  58.8 

 4.4  4.5

4.5.3

 100 

4.5.4

 40,472 

 27,287 

4.5.5

 ( . . .)
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 20,000 

 6  20,000 

 ( . . .)  200,000 

 8 

 ( . . .)  20,000 

4.5.7

 1 

 75.75 

47,343.75

 10 

 10.68 

 2,600  1,594 

 3,548  4,327 

 2,380  2,556 

 5.77 

1,405  861.3 

 1,917  2,338 

 1,286  1,381  (  4.6) 
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 4.4 
( : )

. . . . . . . . . . . . . . . . . . . . . . . .
 1 5.45 1.90 4.60          11.95 

 2     6.72 0.49 6.06      13.27 

 3         6.19 2.53 1.59  10.31 

 1 1.25 0 2.25         1.53 3.50 

 2    6.64 2.0 0.14 5.22      15.53 

 1 2.38 1.75 8.91         10.15 23.19 

 2    7.75 0.17 6.08 8.08      22.08 

    4.79 0.49 0.04 0 0 4.62      9.94 

   7.78 1.0 0.08 0 0 6.44       15.3 

 1 13.18 1.22 2.91          17.31 

 2     32.0 3.33 10.0      45.33 

 3         25.5 3.0 2.50  31.00 

           7.96 5.94 4.64 2.11 20.65 

:
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 4.5 
( : )

. . . . . . . . . . . . . . . . . . . . . . . .
 1 7.06 3.04 13.52          23.62 

 2     13 0.5 9.75      23.25 

 3         8.19 2.53 10.02  20.74 

 1 2.22 0.81 2.25         2.4 7.68 

 2    4.35 1.5 1.23 5.54      12.62 

 1 3.34 2.19 9.76         8.23 23.52 

 2    7.75 2.16 5.59 9.12      24.62 

    5.59 1.7 1.8 0 0 4.62      13.71 

   4.58 1.7 3.43 0 1.42 5.54       16.67 

 1 10.63 2.33 7.93          20.89 

 2     10.2 3.33 10.0      23.53 

 3         10.15 4.64 8.92  23.71 

                   8.23 3.89 4.64 5.78 22.54 

:
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 4 

 ( , 2526) 

(  4.7) 

    ( ET )    =    Kc.ETp

  ET  

 Kc

 ETp  (Potential Evapotranspiration) 

 (Kc)  (ETp)

 1 

 (Kc)  1  0.59 

 (ETp)  41.86 / /

      ET    =     Kc.ETp

      = (0.59 × 41.86) ×1.6 

 1 =  39.5 
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 4.6 
 ( )

    
2,600.2

1,594.2

3,547.5

4,326.8

2,379.9

2,555.5

1,404.9

861.3

1,916.7

2,337.7

1,285.8

1,380.7

:  1 

 4.7 
( : )

. . . . . . . . . .
 1     179.0 179.0 

 2 168.4     168.4 

1     233.2 233.2 

 2 178.0     178.0 

140.0     140.0 

 154.2 232.2 231.4 195.0 812.8

 3  151.2 252.3 271.6  675.1

 3  104.7 210.3 225.1  540.1

:


