
5. cvičeńı

Určete extrémy funkce F na dané množině:

1 F (x, y) =
x3

3
+ y2, x2 + y2 ≦ 9

2 F (x, y) = x2 + 3y2, x2 + y2 = 2

3 F (x, y) = 2x2 − 4xy + y4, 0 ≦ y ≦
√
2x, x ∈ 〈0, 2〉

4 F (x, y) =
√

x+
√

y, 0 ≦ y ≦
√

x, x ∈ 〈0, 4〉
5 F (x, y) = x3 − 3xy + 3y, x3 ≦ y ≦ 8, x ∈ 〈0, 2〉
6 F (x, y) = x3 − 3xy + 3y, 〈0, 2〉 × 〈0, 2〉
7 F (x, y) = arctg (x2 − y2), x2 + y2 ≦ 1

8 F (x, y) = x2 + 3y2 + 5, x2 + y2 ≦ 2

9 F (x, y) = x2 + 4y2 − x+ 2y, x2 + 4y2 ≦ 1

10 F (x, y) = x2 + 2xy + 2y + 3, y = x2, x ∈ 〈−1, 1〉

11 F (x, y) = x2 + 2xy +
2

3
y3, x+ 2y = 1, x ∈ 〈−5, 5〉

12 F (x, y) =
2

3
x3 − y2, uzavřený trojúhelńık s vrcholy [0, 0], [2, 0], [2, 2]

13 F (x, y) = 5 + 4x − 2x2 + 3y − y2, |x| ≦ y ≦ 2

14 F (x, y) = x2 − 4xy + 3y2 + y, uzavřený čtyřúhelńık

s vrcholy [0, 0], [4, 0], [3, 3], [7, 3]

15 F (x, y) = arctg
(x2 − xy + 6y − 13

9

)

, x+ y = 2, x ∈ 〈−1, 5〉

16 F (x, y) = (x2 − 4y) · ex−2y , −4 ≦ y ≦ −x2

Nápověda — podezřelé body: 1 [−3, 0], [0, 3], [0,−3], [2,
√
5], [2,−

√
5], [3, 0], [0, 0];

2 [0,
√
2], [0,−

√
2], [

√
2, 0], [−

√
2, 0]; 3 [0, 0], [ 1

2
, 1], [2, 2], [2, 0], [2, 3

√
2], [1, 1];

4 [0, 0], [4, 0], [4, 2]; 5 [0, 0], [0, 8], [2, 8], [1, 1]; 6 [0, 0], [0, 2], [2, 0], [2, 2], [
√
2, 2],

[1, 1]; 7 [0, 1], [0,−1], [1, 0], [−1, 0], [0, 0]; 8 [0,
√
2], [0,−

√
2], [

√
2, 0], [−

√
2, 0], [0, 0];

9 [
√

1

2
,−

√

1

8
], [−

√

1

2
,

√

1

8
], [0,−1

2
], [0, 1

2
], [ 1
2
,−1
4
]; 10 [0, 0], [−1, 1], [1, 1]; 11 [−1, 1],

[3,−1], [5,−2], [−5, 3]; 12 [0, 0], [2, 0], [2, 2], [1, 1]; 13 [0, 0], [2, 2], [ 7
6
, 7
6
], [−2, 2], [1, 2],

[1, 3
2
]; 14 [0, 0], [4, 0], [3, 3], [7, 3], [1, 1

2
], [6, 3]; 15 [−1, 3], [2, 0], [5,−3]; 16 [−2,−4],

[2,−4], [0, 0], [1, 3
4
].
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Výsledky: 1 min = F (−3, 0) = −9, max = F (0,±3) = F (3, 0) = 9;

2 min = F (±
√
2, 0) = 2, max = F (0,±

√
2) = 6; 3 min = F (1, 1) = −1,

max = F (2, 2) = F (2, 0) = 8; 4 min = F (0, 0) = 0, max = F (4, 2) = 2 +
√
2;

5 min = F (2, 8) = −16, max = F (0, 8) = 24; 6 min = F (0, 0) = 0,

max = F (2, 0) = 8; 7 min = F (0,±1) = −π

4
, max = F (±1, 0) = π

4
;

8 min = F (0, 0) = 5, max = F (0,±
√
2) = 11; 9 min = F ( 1

2
,−1
4
) = −1

2
,

max = F (−
√

1

2
,

√

1

8
) = 1 +

√
2; 10 min = F (0, 0) = 3, max = F (1, 1) = 8;

11 min = F (−1, 1) = F (5,−2) = −1
3
, max = F (−5, 3) = 13;

12 min = F (1, 1) = −1
3
, max = F (2, 0) = 16

3
; 13 min = F (−2, 2) = −9,

max = F (1, 3
2
) = 37

4
; 14 min = F (6, 3) = −6, max = F (4, 0) = 16;

15 min = F (2, 0) = −π

4
, max = F (−1, 3) = F (5,−3) = π

4
;

16 min = F (1, 3
4
) = − 2

√

e
, max = F (2,−4) = 20 · e10.
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