
Globálńı extrémy Kateřina Konečná

Najděte trojici nezáporných č́ısel x, y, z tak, aby platilo x + y + z = 12 a výraz x2 + y2 + z2 byl

a) minimálńı,

b) maximálńı.

Řešeńı.

Vymezeńı oblasti:

x ≥ 0

y ≥ 0

z ≥ 0⇔ 12− x− y ≥ 0, tj. y ≤ 12− x

Formulace minimalizačńı/maximalizačńı úlohy:

f(x, y, z) = x2 + y2 + y2 −→ min/max

z = 12− x− y ⇒ f(x, y) = x2 + y2 + (12− x− y)
2 −→ min/max

M

y = 12 - x
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I. Stacionárńı body uvnitř oblasti M.

f ′
x(x, y) = 2x + 2(12− x− y)(−1) = 0

f ′
y(x, y) = 2y + 2(12− x− y)(−1) = 0

2x + y − 12 = 0

x + 2y − 12 = 0

⇒ S1 = [4, 4]

II. Stacionárńı body na hranici.

(i) x = 0, y ∈ 〈0, 12〉 :

f(0, y) = f(y) = y2 + (12− y)2

f ′
y(y) = 2y + 2(12− y) · (−1) = 4y − 24 = 0 −→ y = 6 −→ S2 = [0, 6]

(ii) y = 0, x ∈ 〈0, 12〉 :

f(x, 0) = f(x) = x2 + (12− x)2

f ′
x(x) = 4x− 24 = 0 −→ x = 6 −→ S3 = [6, 0]

(iii) y = 12− x, x ∈ 〈0, 12〉 :

f(x, 12− x) = x2 + (12− x)2

f ′
x(x) = 4x− 24 = 0 −→ x = 6, y = 6 −→ S4 = [6, 6]

III. Společné body jednotlivých část́ı hranice.

S5 = [0, 0], S6 = [0, 12], S7 = [12, 0]
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f(Si), i = 1, . . . , 7 [x, y, z]
S1 = [4, 4] 48 [4, 4, 4] . . . globálńı minimum
S2 = [0, 6] 72
S3 = [6, 0] 72
S4 = [6, 6] 72
S5 = [0, 0] 144 [0, 0, 12]

}
globálńı maximaS6 = [0, 12] 144 [0, 12, 0]

S7 = [12, 0] 144 [12, 0, 0]
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