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Lineárńı Programováńı
Co to je?

Snaha o maximalizaci nebo minimalizaci tzv. účelové funkce za podḿınek,
které jsou vyjáďreny lineárńımi nerovnicemi.
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Lineárńı Programováńı
Proč nás to zaj́ımá?

Zvýšeńı prestiže FITu

Často se vyskytuj́ıćı problém

Dá se obohatit o fuzzy č́ısla
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Lineárńı Programováńı
Jak to teda vypadá?

Účelová funkce

f (x) = cT x

Podḿınky

Ax ≤ b

Implicitńı podḿınka

x ≥ 0

x je vektor proměnných

c je vektor koeficient̊u účelové funkce

A je matice koeficient̊u podḿınek

b je vektor pravých stran podḿınek
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Lineárńı Programováńı
Jak to vypadá?

Maximalizovat f (x) = c1x1 + c2x2 + · · ·+ cnxn
a11 a12 · · · a1n
a21 a22 · · · a2n
...

...
. . .

...
am1 am2 · · · amn

×


x1
x2
...
xn

 ≤


b1
b2
...
bm
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Lineárńı Programováńı
Ilustračńı p̌ŕıpad

Farmá̌r má:

3t brambor

4t mrkve

5t hnojiva (poťreba použ́ıt 1:1)

Ceny produkt̊u:

1kg brambor = 25Kč

1kg mrkve = 30Kč
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Lineárńı Programováńı
Ilustračńı p̌ŕıpad

Proměnné

x1 . . . kg brambor, x2 . . . kg mrkve

Účelová funkce

f (x) = 25x1 + 30x2

Podḿınky

x1 + x2 ≤ 5000

x1 ≤ 3000

x2 ≤ 4000

Implicitńı podḿınky

x1 ≥ 0, x2 ≥ 0
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Lineárńı Programováńı
Ilustračńı p̌ŕıpad

Možnosti řešeńı:

Metoda kouknu a vid́ım

Grafický p̌ŕıstup

Simplexová metoda
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https://www.geogebra.org/calculator/nkmpur26


Lineárńı Programováńı
Ilustračńı p̌ŕıpad

Jak moc nám uškod́ı ťret́ı rostlina, co by farmá̌r pěstoval?

Proměnné

x1 . . . kg brambor, x2 . . . kg mrkve, x3 . . . kg dýně

Účelová funkce

f (x) = 25x1 + 30x2 + 40x3

Podḿınky

x1 + x2 + x3 ≤ 5000

x1 ≤ 3000

x2 ≤ 4000

x3 ≤ 2000
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https://www.geogebra.org/calculator/fddnmguz


Simplexová metoda

Pro řešeńı úloh lineárńıho programováńı

Optimálńı řešeńı se nacháźı na hraně p̌ŕıpustné oblasti

Iterace
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Princip

1 Nalezeńı počátečńıho bázového řešeńı

2 Je optimálńı? → konec

3 Hledáńı způsobu zlepšeńı účelové funkce

4 Transformace řešeńı
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Př́ıklad

MAX 25x1 + 30x2

Účelová funkce

F = 25x1 + 30x2

F − 25x1 − 30x2 = 0
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Př́ıklad

Podḿınky

x1 ≤ 3000

x2 ≤ 4000

x1 + x2 ≤ 5000
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Př́ıklad

Volné proměnné

x1 ≤ 3000

x2 ≤ 4000

x1 + x2 ≤ 5000

⇓
x1 + s1 = 3000

x2 + s2 = 4000

x1 + x2 + s3 = 5000
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Př́ıklad

Tabulka

x1 x2 s1 s2 s3 Z c

1 0 1 0 0 0 3000
0 1 0 1 0 0 4000
1 1 0 0 1 0 5000
-25 -30 0 0 0 1 0
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Př́ıklad

Tabulka

x1 x2 s1 s2 s3 Z c

1 0 1 0 0 0 3000
0 1 0 1 0 0 4000
1 1 0 0 1 0 5000
-25 -30 0 0 0 1 0
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Př́ıklad

Tabulka

x1 x2 s1 s2 s3 Z c

1 0 1 0 0 0 3000
0 1 0 1 0 0 4000
1 1 0 0 1 0 5000
-25 -30 0 0 0 1 0
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Př́ıklad

Transformace

x1 x2 s1 s2 s3 Z c

1 0 1 0 0 0 3000
0 1 0 1 0 0 4000
1 0 0 -1 1 0 1000
-25 -30 0 0 0 1 0
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Př́ıklad

Transformace

x1 x2 s1 s2 s3 Z c

1 0 1 0 0 0 3000
0 1 0 1 0 0 4000
1 0 0 -1 1 0 1000
-25 0 0 30 0 1 120000
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Př́ıklad

x1 x2 s1 s2 s3 Z c

1 0 1 0 0 0 3000
0 1 0 1 0 0 4000
1 0 0 -1 1 0 1000
-25 0 0 30 0 1 120000
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Př́ıklad

x1 x2 s1 s2 s3 Z c

1 0 1 0 0 0 3000
0 1 0 1 0 0 4000
1 0 0 -1 1 0 1000
-25 0 0 30 0 1 120000
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Př́ıklad

x1 x2 s1 s2 s3 Z c

1 0 1 0 0 0 3000
0 1 0 1 0 0 4000
1 0 0 -1 1 0 1000
-25 0 0 30 0 1 120000
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Př́ıklad

x1 x2 s1 s2 s3 Z c

0 0 1 1 -1 0 3000
0 1 0 1 0 0 4000
1 0 0 -1 1 0 1000
0 0 0 5 25 1 145000
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Př́ıklad

Účelová funkce

5s2 + 35s3 + Z = 145000

⇓
Z = 145000− 5s2 − 35s3

Řešeńı

145000 = 25x1 + 30x2

145000 = 25× 1000 + 30× 4000
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Princip duality

Řešeńı problémů minimalizace

Ke každému minimalizačńımu problému existuje koresponduj́ıćı duálńı
problém

Problém maximalizace
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Děkujeme za pozornost

Jestli jsou dotazy, tak pokládat nyńı.
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