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Úlohy na cvičeńı

G1 Spočtěte parciálńı derivace podle všech proměnných u funkćı

a)f(x, y) =
√
x2 + y2, b)f(x, y) = 2x3y2+

y

x
, c)f(x, y, z) = ln(x2+y2+z4), d)f(x, y, z) =

ex + ey + z

x2 + z2
,

G2 Pro funkci f z G1 c) a vektory u1 = (1,−2, 1), u2 = (0, 1, 1), u3 = (1, 0, 0) vypočtěte derivace

a)
∂f

∂u1
(x, y, z), b)

∂f

∂u2
(x, y, z), c)

∂f

∂u3
(1, 1, 1), d)

∂f

∂(u1 + u2)
(1,−1, 0),

G3 Vyšetřete (z definice) existenci a spojitost parciálńıch derivaćı v bodě (0, 0) u funkćı

a)f(x, y) =

{
x3

x2+y2
(x, y) 6= (0, 0)

0 (x, y) = (0, 0)
, b)f(x, y) =


xy2√
x2+y2

(x, y) 6= (0, 0)

0 (x, y) = (0, 0)
.

G4 Necht’ f : D ⊆ Rn → Rm, n,m ∈ N. Grafem f rozumı́me množinu G(f) = {(x, f(x)) : x ∈ D} ⊆ Rn+m

nebo také zobrazeńı
Gf : D → Rn+m, Gf (x) = (x, f(x)).

Pro f : Rn → R hladce diferencovatelnou máme v bodě a = (x1, ..., xn) ∈ Rn:

bod grafu f : Gf (a) = (x1, ..., xn, f(x1, ..., xn))

tečný vektor v i-tém souřadnicovém směru :
∂ Gf
∂xi

(a) =

0, .., 1︸︷︷︸
i-tá pozice

, 0..., 0,
∂f

∂xi
(a)

 =: ui

tečný prostor ke grafu : Ta Gf =

{
Gf (a) +

n∑
i=1

αiui : αi ∈ R

}
= Gf (a) + span {ui, i ∈ {1, ..., n}}

normálu ke grafu (směřuj́ıćı ”dovnitř”) :
←
n = −u1 × ...× un =

(
∂f

∂x1
(a), ...,

∂f

∂xn
(a),−1

)
.

Nalezněte směrový i normálový zápis tečných rovin ke grafu funkce

a)f(x, y) = 2x2 + y2 v bodě (1, 1, 3), b)f(x, y) = xy + sin(x+ y) v bodě (1,−1,−1),

c)f(x, y) =
x

y
− y

x
v bodě (1, 1, 0), d)f(x, y) = ex+yy v bodě (0, 0, 0).

G5 Nalezněte rovnici tečné roviny k elipsoidu

x2 + 2y2 + z2 = 13,

která je rovnoběžná s rovinou 2x+ 4y + z = 0.
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