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Teorie

Definice 1. Parciálńı derivaćı funkce f v bodě a = (a1, a2, . . . , an) ∈ Rn podle proměnné
xi definujeme jako limitu

∂f

∂xi
(a) = lim

t→0

f(a1, a2, . . . , ai + t, . . . , an)− f(a1, a2, . . . , ai, . . . , an)

t
.

Definice 2. Necht’ G ⊂ Rn je otevřená množina, a ∈ G, f ∈ C1(G). Gradientem funkce
f v bodě a rozumı́me vektor

∇f(a) =

(
∂f

∂x1
(a)

∂f

∂x2
(a), . . . ,

∂f

∂xn
(a)

)
Definice 3. Necht’ G ⊂ Rn je otevřená množina, a ∈ G, f ∈ C1(G). Pak graf funkce

T : x 7→ f(a) +
∂f

∂x1
(a)(x1 − a) +

∂f

∂x2
(a)(x2 − a) + · · ·+ ∂f

∂xn
(a)(xn − a)

x ∈ Rn se nazývá tečnou nadrovinou ke grafu funkce f v bodě [a, f(a)].

Př́ıklady

1. Najděte parciálńı derivace 1. řádu podle všech proměnných, určete Df a Df ′ .

(a) f(x, y) = 35x− 4y2 + 3x2y

(b) f(x, y) =
sin y2

x

(c) f(x, y) = xy tan

(
x

y

)
(d) f(x, y) = xy

(e) f(x, y) = xexy

(f) f(x, y) = arcsin
y

x
(g) f(x, y) = (x + y)x

(h) f(x, y) = 3 5
√
xy2

(i) f(x, y) =
1

2
ln

x + y

x− y

(j) f(x, y) = arcctg
x + y

x− y
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Zkouškové př́ıklady

2. Najděte parciálńı derivace 1. řádu podle všech proměnných, určete Df a Df ′ ,
napǐste rovnici tečny v bodě a

(a) f(x, y) = |x2 − y2|, a = [1, 2]

(b) f(x, y) = ex
2−y + 7y + |xy|, a = [1, 2]

(c) f(x, y) =
√
y + sinx, a = [0, 1]

(d) f(x, y) = min{x2 + y2; 2− x2 − y2}, a = [1, 2]

(e) f(x, y) = 3

√
ln

x

y
, a = [1, 2]

(f) f(x, y) = x(y
x), a = [1, 2]

(g) f(x, y) = (arctan
√
x2 + y2)4, a = [1, 2]

(h) f(x, y) =

{
sin(x cos y), x ≥ 0

cos(x sin y) + 2, x < 0
, a = [1, 2]

(i) f(x, y) =

√
x2 + y2

x + y − 1
, a = [1, 2]

Bonusové př́ıklady

3. Najděte parciálńı derivace 1. řádu podle všech proměnných, určete Df a Df ′ .

f(x, y) =

{
1, y ∈ Q,

0, y ∈ R \Q

4. Necht’ T je tečná rovina ke grafu funkce f(x, y) = −x2− y2 + 2x+ 4y− 4, která je
kolmá k př́ımce {(t, t, t) ∈ R3 : t ∈ R}. Ve kterém bodě prot́ıná T osu x (př́ımku
{(0, 0, t) ∈ R3 : t ∈ R})?
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