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12,9 2,26
23,5 2,18
9,0 1,34
2,5 0,45
153 6,10
172 3,35
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F
:

1. F 10x1 5x2
2x1 3x2 6
x1 2x2 4
4x1 x2 1

x1 0, x2 0

2. F x 3x1 5x2
x1 5x2 5
3x1 x2 3
2x1 3x2 6

x1 0, x2 0
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3. F x 4x1 3x2
x1 2x2 2
2x1 x2 10
x1 x2 1

x1 0, x2 0

4. F x 2x1 4x2
x1 2x2 12

3x1 2x2 9
x1 3x2 6

x1 0, x2 0

5. F x 5x1 10x2
2x1 x2 6
x1 2x2 6
x1 1,2x2 3

x1 0, x2 0
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1. -

2.

3.

4.

5.

6.
7.

8.

1 2

1 2 <= 57                         – 15X1 + 2X2 <= 0
– 12X1 + 15X2 <= 60                      3X1 + 3X2 >= 57

7X2 <= 77                                        4X2 >=  44
18X1 – 10X2 <= 90                        – 12X1 + 15X2 >=60

f(X) = 4X1 – 6X2 -> max              f(X) = 4X1 + 5X2 -> min

1 >= 5                                         2X1 + X2 <= 10
4X1 + 12X2 <= 252                       2X1 + 4X2 <= 8

4X + 4X2 <= 120                           – 2X1 + 3X2 <=  6
12X1 + 4X2 <= 300                        X1 – 8X2 >= 0

f(X) = 10X1 + 10X2 -> max           f(X) = – 2X1 – 7X2 -> min

1 2 <= 204                        7X1 + 7X2 >= 63
5X2 >= 55                                    – 12X + 15X2 >=60

– 15X1 + 2X2 >= 0                            3X1 + 3X2 <= 57
3X1 + 3X2 <= 63                            18X1 – 10X2 <= 90

f(X) =  – 15X1 – 5X2 -> min         f(X) = 7X1 + 15X2 -> max

1 2 >= 90                           X2 <= 70
6X1 + 5X2 <= 300                      5X1 + 4X2 <= 200
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10X1 + 3X2 <= 300                    9X1 – X2 <= 0
4X1 + 3X2 <= 240                     5X1 – 4X2 <= 200

f(X) = 3X1 + 2X2 -> max         f(X) = – 3X1 – X2 -> min

1 2 >= 57                              2X1 >= 34
– 12X1 + 15X2 <= 60                      17X1 + 12X2 <= 204
23X1 + 27X2 <= 621                     – 10X1 + 25X2 <= 0

18X1 – 10X2 <= 90                         23X1 + 27X2 >= 621
f(X) =  – 5X1 + 2X2 -> max        f(X) = 12X1 + 4X2 -> min

1 – 4X2 >= 200                        4X1 + 3X2 <= 240
9X1 – X2 >= 0                              X1 + 0,3X2 <= 30

5X1 + 4X2 >= 200                         6X1 + 5X2 <= 300
X2 <= 70                                   2X1 + 9X2 >= 180

f(X) = 2X1 – 3X2 -> min             f(X) = 3X1 + 2X2 -> max

1 2 >= 63                         17X1 + 12X2 <= 204
– 12X1 + 15X2 <= 60                      11X2 >= 121

17X1 + 12X2 <= 204                      – 15X1 + 2X2 <= 0
18X1 – 10X2 <= 90                        3X1 + 3X2 >= 57

f(X) = 4X1 + 17X2 -> min            f(X) = 2X1 + 15X2 -> max

18X1 – 10X2 <= 90                        5X1 + 4X2 >= 200
– 10X1 + 25X2 <= 0                                X2 >= 70

7X1 + 7X2 <= 63                                9X1 – X2 >= 0
17X1 + 12X2 <= 204                         5X1 – 4X2 >= 200

f(X) = -5X1 – 4X2 -> min                f(X) =  – 3X1 – 2X2 -> max

1 2 <= 57                         – 12X1 + 15X2 >= 60
1 2 <= 621                      18X1 – 10X2 >= 90

– 15X1 + 2X2 >= 0                         23X1 + 27X2 >= 621
5X2 >= 55                                        10X2 >= 110

f(X) = 3X1 – 4X2 -> max            f(X) = 6X1 + 2X2 -> min

1 2 <= 255                          X1 + 0,8X2 >= 40
       10X1 >= 50                                  9X1 – X2 >= 0
12X1 + 4X2 <= 300                                 X2 >=  70

4X1 + 4X2 >= 120                        1,25X1 – X2 <= 50
f(X) = 40X1 + 30X2 -> max       f(X) = 3X1 + 2X2 -> min
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6 7 2 57 3 2 8 65
6 6 1 97 2 3 1 85
3 7 8 63 1 4 7 96
5 6 8 3 4 2

7 8 3 81 2 7 1 34
4 1 6 68 4 1 1 39
5 1 7 54 8 8 8 86
2 5 6 7 2 5

7 8 3 81 2 7 1 34
4 1 6 68 4 1 1 36
5 1 7 54 8 8 8 86

2 5 6 7 2 5
                           

        

2 4 7 34 5 6 7 97
5 3 5 63 6 5 3 85
5 3 2 82 3 4 2 61
3 3 2 5 2 4

                          
3

2 5 8 58 6 2 1 42
8 4 5 55 2 8 7 35
6 6 2 69 6 4 3 36
7 4 1 3 8 2
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–

150 180 200
4 6 6

- 300 320 360

–

1 2
12 4 300
4 4 120
3 12 252

30 40

-

1.
2.
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6 7 2 57 3 2 8 65
6 6 1 97 2 3 1 85
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3 7 8 63 1 4 7 96
5 6 8 3 4 2

                        

2 4 7 34 5 6 7 97
5 3 5 63 6 5 3 85
5 3 2 82 3 4 2 61
3 3 2 5 2 4

                                 

7 8 3 81 2 7 1 34
4 1 6 68 4 1 1 39
5 1 7 54 8 8 8 86
2 5 6 7 2 5

                        
                        

6 7 2 57 3 2 8 65
6 6 1 97 2 3 1 85
3 7 8 63 1 4 7 96
5 6 8 3 4 2

                         

3
7 8 3 81 2 7 1 34
4 1 6 68 4 1 1 36
5 1 7 54 8 8 8 86

2 5 6 7 2 5

1.
80 x1 +110 x2 +55 x3 max
10 x1 +20 x2 +42 x3 150
15 x1 +11 x2 +30 x3 88

25 x1 +80 x2 +10 x3 200
x1 , x2 , x3 0

2. 
300 x1 +500 x2 +245 x3 min
150 x2 +75 x3 380
80 x1 +85 x2 500
100 x1 +45 x2 +77x3 230
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x1,x2 ,x3 0

3. 20 x1 +45x2 +18 x3 min
50 x1 +61x2 +55 x3 270
145 x2 +63 x3 380
124 x1 +86 x2 +57x3 740
25 x1 +76x2 +15 x3 379
x1,x2 ,x3 0

1.
2. -

3.
4.
5.
6.
7.
8.
9.
10.
11.

1 2 3

1 2 3

- -
1 2 3 = 70                    3   4   2
1 2 3

                                                 8   3   5 

-
1 2 3 = 140              6   3   1
1 2 3

                                                    1   3  5 

- -
1 2 3 = 50                 6   4   3
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1 2 3 1   5   2
                                             3   1   5 

-
1 2 3 = 70                    5   2   1
1 2 3 2   4   3

                                            1   3   4 

to t t

t t
A - 1 2 3 3
B - 1 3 4 2
C - 1 2 4 1
D A 2 3 4 2
E A 2 5 7 3
F D 3 4 5 2
G B, C, E, F 2 7 9 1
H G 3 9 12 2
I G 2 3 5 3
J H 1 2 3 2
K I 2 3 4 1
L H, I 4 5 8 2
M J, K, L 4 7 8 3

t t t
A - 2 4 5 1
B - 2 3 5 2
C - 2 3 4 3
D C 5 8 10 2
E C 1 2 3 1
F E 6 7 12 2
G A, B, D, F 5 6 7 3
H G 5 7 9 2
I G 5 6 9 1
J A, B, D, F 5 8 9 2
K H 1 2 5 3
L H 1 4 5 2
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M H 4 7 8 1
N J, M 2 3 5 2
P J, M, L 2 4 5 3

-

t t t
A - 3 4 5 3
B - 3 4 6 2
C - 3 5 6 1
D A 1 2 3 2
E A 1 3 4 3
F D 1 2 4 2
G B, C, E, F 2 3 5 1
H G 2 4 7 2
I G 2 4 5 3
J G 2 6 7 2
K G 2 5 7 1
L I 1 2 3 2
M K 1 3 5 3
N H, L. J 1 5 7 2
P N, M 1 7 9 1

-

t t t
A - 2 3 5 1
B - 2 4 5 2
C - 1 2 5 3
D - 1 3 5 2
E B 1 4 5 1
F A, C, D 3 4 5 2
G E, F 4 5 6 3
H G 4 5 7 2
I G 4 6 7 1
J H 2 3 4 2
K H, I 2 3 6 3
L H, I 2 4 6 2
M J, K, L 1 2 3 1

-

t t t
A - 2 3 4 3
B - 3 4 5 2
C - 4 5 7 1
D A 1 3 4 2
E A 1 2 4 3
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F D 1 5 9 2
G B, C, E, F 2 3 4 1
H B, C, E, F 4 5 6 2
I G, H 5 6 7 3
J G, H 6 7 8 2
K G, H 6 7 10 1
L G, H 6 8 10 2
M J 2 3 4 3
N I, K, L 2 3 5 2

-

t t t
A - 1 2 3 1
B A 2 3 5 2
C A 3 5 7 3
D A 5 7 10 2
E B 7 10 11 1
F B 2 5 7 2
G E 2 7 8 3
H D, C, F, G 1 2 3 2
I H 1 3 4 1
J H 2 3 4 2
K H 2 4 5 3
L I 2 5 7 2
M I 1 3 5 1
N J 1 5 7 2
P J, K 3 4 5 3

-

t t t
A - 3 4 5 3
B - 4 5 6 2
C - 5 6 7 1
D A 6 7 9 2
E A 1 3 5 3
F D 2 5 7 2
G B, C, E, F 2 3 4 1
H B, C, E, F 4 5 6 2
I G 4 6 8 3
J H 1 3 5 2
K H 4 8 9 1
L G, J 3 5 6 2
M K, L 3 4 6 3

:
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5

250, 100, 520, 310 130
600 – 560 – 150

5 –

1 2 3

800 110 800 600 40 600

1000 1800 2000 2200 2000 560

550 440 380 300 700 150

250 100 520 310 130 1310

     
     

     
     
     
     

?
     
     8

i (i =1, 2,…,m) –
j (j = 1, 2, …, n) –

     1)             2)         3)              4)           5)
    6  10         0  10        5  6        10   6       12   9
    7   9         4   5        1  7         4  15        3  18 
    8   2         6   1       12  2        11   1        9  13 
    1  12         2   8       10  4         8  10       14   4
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      6)           7)          8)           9)          10)
    7   8        6   1        2  5          0 15         1 12
   10   2       3   6        6  4          5  9         6  8
    9   6        1   8        7  6          9  6        10  6
    1  11       5   3        8  1         14  4        15  5
    

     -

     
     -
     .

i (i=1-m) –
j (j=1-n) –

, qj – n

q1=0,15 q2=0,2 q3=0,35 q4=0,25 q5=0,05
1 2 3 4 5

1 79 -9 15 87 66
2 -7 87 61 37 64
3 42 48 97 49 -6
4 48 78 10 95 75
5 45 58 31 -3 85

«

q1=0,05 q2=0,25 q3=0,35 q4=0,2 q5=0,15
1 2 3 4 5

1 77 56 29 94 -11
2 -2 89 -16 74 31
3 20 57 91 -1 66
4 25 -18 66 99 82
5 -9 31 24 -13 87

«

q1=0,15 q2=0,2 q3=0,35 q4=0,25 q5=0,05
1 2 3 4 5

1 19 71 44 20 93
2 37 31 71 96 59
3 36 53 67 70 -18
4 -1 97 28 43 87
5 56 -10 63 -1 65

«

q1=0,05 q2=0,25 q3=0,35 q4=0,2 q5=0,15
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1 2 3 4 5

1 62 -8 23 77 96
2 -1 77 48 95 -2
3 19 36 90 24 92
4 18 87 62 -9 15
5 99 50 -6 84 65

«

1
N1 N

2
N3

5 2 -3 8 1 10 -2 1 -4 7 8 -2
3 -5 6 2 9 -5 3 -3 1 8 3 4
1 9 3 -8 5 7 5 8 6 10
6 -3 4 3 7 6 4 5 12 -3
10 8 5 9 -2 -2 -3 7 3 2

2
N1 N

2
N3

3 1 9 6 -2 -6 2 -3 6 3 8 -5
9 3 5 1 4 9 8 6 7 12 4 7
8 6 7 -3 7 8 1 2 -3 8
4 2 1 5 3 -2 -3 5 1 -5
-5 7 3 4 6 5 7 -4 5 6

3
N1 N

2
N3

1 4 2 6 -3 5 -3 1 8 4 9 16
3 -6 5 1 4 3 2 5 7 -3 13 8
7 3 8 2 5 -2 6 -4 5 3
-3 7 4 8 1 12 9 8 10 9
4 9 7 3 2 10 8 3 -6 5

4
N1 N

2
N3

2 -3 1 5 6 4 5 11 12 6 5 11
8 2 3 7 9 3 -4 8 1 7 12 -4
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5 1 6 -4 3 -1 6 2 -5 8
3 5 4 2 8 2 7 -3 6 10
1 6 -5 4 2 -5 3 2 7 -4

1.

2.
3.
4.
5.
6.
7.
8.

9.

10.

11.

-

          

        0.04 0.2 0.3  0.1              0   0.2 0.4 0.3                   0.2 0.2 0.3  0.04 
0.3   

        0.2  0.3 0.1  0.3                 0.2 0.3 0   0.2                  0.2 0.3 0.2  0.1   
        0.1  0.1 0.2  0.3                 0.4 0.1 0.3 0                     0.1 0.1 0.1  0.2  

          

          0   0.2 0.3  0.2                 0.3 0.3 0.2 0.04             0  0.2  0.4 0.3 
A=  0.2  0.1 0.2  0.05        A=  0.2 0.1 0.1 0.3     A=  0.1 0.1  0.2 0.05 
          0.05 0.1 0    0.3                0.1 0.2 0.3 0.1              0.2 0.3  0   0.2  
           0.3  0.3 0.04  0                 0.2 0.1 0.1 0.2              0.4 0.1  0.3 0   

       

      

        0.3 0.1 0.3 0.4            0  0.2 0.1 0.4              0.1 0.1 0.2 0.3 
A=  0.4 0.3 0.2 0.3      A=  0.3  0  0.3 0.2     A=  0.2 0.3 0.1 0.4  
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        0.2 0.1 0.2 0.1           0.2 0.5 0.1 0.1            0.3 0.2 0.4 0.2  
        0.1 0.2 0.1 0.2             0.4 0.3 0.2 0              0.4 0.2 0.3 0.1 

           

       0  0.3 0.2 0.1         56           29             150          48 
A=  0.4  0  0.1 0.2  Y=   20   Y=   65   Y=   26   Y=   16  
      0.2 0.2 0.3 0.4      120         100           75            95  
       0.3 0.1 0.1  0       74           32              17           105

       5         6       7       8     9     10
      27             26          67           90            73           27
Y=   30    Y=   70  Y=   18   Y=  111   Y=   42   Y=   59  

       116            44          35           22             19          117  
        96           115        100           58          110          80 

     
     
     
     
     

.

N
- - - -

1. - 0.4810 0.0310 0.0312 0.1105 0.0256

2. -
- 0.0335 0.3255 0.0051 0.0055 0.0045

3 0.0220 0.5214 0.2202 0.0006 0.0015

4. 0 0 0 0 0

5. - 0.6015 0.2602 0.0581 0.0111 0.0109
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N
- - -

-

1. 0.4810 0.0722 0.1251 0.5218 0.1532

2. - 0.0144 0.3254 0.0085 0.0109 0.0117

3. 0.0069 0.3027 0.2203 0.0008 0.0021

4. 0 0 0 0 0

5. 0.1003 0.1018 0.0391 0.0084 0.0106

n

1. - 95 42 890 15

2. - 24.7 5.2 42 35

3. 33.6 15 430 10

4. 40.3 6.6 130 12
5. 55 10 450 4

2.2

.
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