
Př́ıklad. Určete Taylor̊uv polynom druhého stupně pro funkci f : z = y2

x2 v bodě A = [−1, 2] .
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Komentá̌r. Taylor̊uv polynom n−tého stupně pro funkci z = f(x, y) v bodě A = [a1, a2] je daný vzorcem

Tn(X) = f(A) +
n∑

k=1

1

k!
d

k
f(A)(X),

kde dkf(A)(X) pro k = 1, 2, . . . , n znač́ı tzv. totálńı diferenciál k-tého řádu funkce z = f(x, y) v daném bodě
A na směr X − A = (x− a1, y − a2).
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Speciálně pro n = 1, resp. n = 2 nebo n = 3 dostáváme:
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Řešeńı. Poč́ıtejme parciálńı derivace prvńıho řádu funkce f v bodě A = [−1, 2]:
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f
′
x(X) =

(
y
2 · x−2

)′
x

(?)
= y

2 ·
(

x
−2
)′

x
= y

2 ·
(
−2x

−3
)

= −
2y2

x3
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f
′′
xx(X) =
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f
′
x(X) =

(
y
2 · x−2

)′
x

(?)
= y

2 ·
(

x
−2
)′

x
= y

2 ·
(
−2x

−3
)

= −
2y2

x3
⇒ f

′
x(A) = 8;

f
′
y(X) =

(
1

x2
· y2
)′

y

(?)
=

1

x2
·
(

y
2
)′

y
=

1

x2
· 2y =

2y

x2
⇒ f

′
y(A) = 4.
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D́ılč́ı shrnut́ı: f(A) = 4, f ′x(A) = 8, f ′y(A) = 4, f ′′xx(A) = 24, f ′′xy(A) = 8, f ′′yy(A) = 2.

Zapǐsme analytický p̌redpis hledaného Taylorova polynomu:

T2(X) =
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