
Př́ıklady: Lineárńı optimalizace

Vyšš́ı matematika, LDF MENDELU

Řešte vhodnou metodou:

1.
z = 10x1 + 12x2 → max

při omezeńıch

x1 + x2 ≤ 60

x1 − 2x2 ≥ 0

x1, x2 ≥ 0

[z = 640, x1 = 40, x2 = 20]

2.
z = 5x1 + 6x2 → max

při omezeńıch

x1 + x2 ≤ 80

3x1 + 2x2 ≤ 220

2x1 + 3x2 ≤ 210

x1, x2 ≥ 0

[z = 450, x1 = 30, x2 = 50]

3.
z = x1 + x2 → min

při omezeńıch

x1 − x2 ≥ 0

4x1 + 3x2 ≥ 12

9x1 + 11x2 ≤ 99

x1 ≤ 8

x1, x2 ≥ 0

[z = 3, x1 = 3, x2 = 0]

4.
z = 4x1 − 10x2 → max

při omezeńıch

x1 − 4x2 ≥ 4

2x1 − x2 ≤ 2

x1, x2 ≥ 0

[nemá řešeńı, prázdná př́ıpustná množina]

5.
z = 20x1 + 30x2 → min

při omezeńıch

2x1 + x2 ≤ 10

3x1 + 4x2 ≤ 24

8x1 + 7x2 ≥ 56

x1, x2 ≥ 0

[nemá řešeńı, prázdná př́ıpustná množina]

6.
z = 2x1 + x2 → min

při omezeńıch

3x1 + x2 ≥ 3

4x1 + 3x2 ≥ 6

x1 + 2x2 ≥ 2

x1, x2 ≥ 0

[z = 2, 4, x1 =
3

5
, x2 =

6

5
]
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7.

z = 2x1 + 2x2 → min

při omezeńıch

x1 + 2x2 ≥ 80

3x1 + 2x2 ≥ 160

5x1 + 2x2 ≥ 200

x1, x2 ≥ 0

[z = 120, x1 = 40, x2 = 20]

8.

z = 10x1 + 2x2 → max

při omezeńıch

x1 + 2x2 ≥ 4

x1 − 2x2 ≥ 0

x1, x2 ≥ 0

[nemá řešeńı]

9.

z = 3x1 + 6x2 → max

při omezeńıch

x1 − x2 ≥ −3

2x1 − x2 ≤ 4

x1 + 2x2 = 12

x1, x2 ≥ 0

[z = 36, úsečka spojuj́ıćı body (2, 5), (4, 4)]

10.

z = x1 − 12x2 + 4x3 → max

při omezeńıch

4x1 + 3x2 − x3 ≤ 1

x1 + x2 − x3 ≥ −2

−x1 + x2 + x3 ≥ −1

x1, x2, x3 ≥ 0

[z = 13, x1 = 1, x2 = 0, x3 = 3]

11.
z = 4x1 − x3 → max

při omezeńıch

x1 + x2 + x3 ≤ 6

x1 − x2 + x3 ≤ 10

x1 − x2 − x3 ≤ 4

x1, x2, x3 ≥ 0

[z = 20, x1 = 5, x2 = 1, x3 = 0]

12.
z = 4x1 + x2 + 2x3 → max

při omezeńıch

x1 − x2 + 4x3 ≤ 6

x1 − x2 − x3 ≥ −4

x1 − 6x2 + x3 ≤ 8

x1, x2, x3 ≥ 0

[nemá řešeńı]

13.
z = 5x1 + 6x2 + x3 → max

při omezeńıch

9x1 + 3x2 − 2x3 ≤ 5

4x1 + 2x2 − x3 ≤ 2

x1 − 4x2 + x3 ≤ 3

x1, x2, x3 ≥ 0

[nemá řešeńı]

14.
z = 60x1 + 90x3 → max

při omezeńıch

x1 − 2x2 ≤ 2

x1 + x2 ≤ 5

x3 + x4 ≤ 4

x3 − 2x4 ≤ 7

x1, x2, x3, x4 ≥ 0

[z = 600, x1 = 4, x2 = 1, x3 = 4, x4 = 0]
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15.

z = 4x1 + 10x2 − 6x3 − x4 → max

při omezeńıch

x1 + x3 − x4 ≤ 1

x1 − x2 + x4 ≤ 2

x1 + x2 − x3 + x4 ≤ 4

x1, x2, x3, x4 ≥ 0

[z = 44, x1 = 0, x2 = 5, x3 = 1, x4 = 0]

16.

z = 4x1 + 3x2 + 2x3 + x4 → max

při omezeńıch

x1 − x2 ≤ 5

x2 − x3 ≤ 2

x2 − 2x3 + x4 ≤ 4

x1, x2, x3, x4 ≥ 0

[nemá řešeńı]
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