
1. Vypočtěte diferenciál df(x) pro funkci f(x) = arctan 1
x
, h ∈ R.

Řešeńı:

f ′(x) =
1

1 +
(

1
x

)2 ·
(
− 1

x2

)
= − 1

1 + x2
,

df(x) = f ′(x)h = − 1

1 + x2
h.

2. Vypočtěte př́ır̊ustek funkce f(x0 + h)− f(x0) a diferenciál funkce df(x0), je-li
f(x) = x2 − 3x + 4, x0 = 1, h = −0, 2.
Řešeńı:

f(x0 +h)−f(x0) = f(0, 8)−f(1) =
(
0, 82 − 3 · 0, 8 + 4

)−(
12 − 3 · 1 + 4

)
= 2, 24−2 = 0, 24.

df(x0) = f ′(x0)h = (2x0 − 3)h = (2 · 1− 3) · (−0, 2) = 0, 2.

3. Užit́ım diferenciálu vypočtěte přibližně

a) 2, 035,

b) cos 59◦.

Řešeńı:

a) Použijeme vzorec f(x)
.
= f(x0) + df(x0) = f(x0) + f ′(x0)(x− x0). Máme

f(x) = x5, x0 = 2, x− x0 = h = 0, 03,
f(x0) = f(2) = 25 = 32, f ′(x) = 5x4, f ′(x0) = f ′(2) = 5 · 24 = 80.
Aplikujeme diferenciál: 2, 035 .

= 32 + 80 · 0, 03 = 32 + 2, 4 = 34, 4.
Přesná hodnota je po zaokrouhleńı 34, 473.

b) f(x) = cos x, x0 = 60◦ = π
3
, x− x0 = h = −1◦ = − π

180
,

f(x0) = cos π
3

= 1
2
, f ′(x) = − sin x, f ′(x0) = − sin π

3
= −

√
3

2
.

cos 59◦ .
= 1

2
+ (−

√
3

2
) · (− π

180

)
= 1

2
+

√
3

2
· 0, 0174

.
= 0, 5151.

Přesná hodnota je po zaokrouhleńı 0, 515.

4. Napǐste Taylor̊uv polynom 5. stupně se středem v bodě x0 = 1 pro funkci
f(x) = x5 − 3x4 + 2x3 + 4x2 − 6x + 5.
Řešeńı: Taylor̊uv polynom stupně n funkce f(x) se středem v bodě x0 má tvar

Tn(x) = f(x0) +
f ′(x0)

1!
(x− x0) +

f ′′(x0)

2!
(x− x0)

2 + . . . +
f (n) (x0)

n!
(x− x0)

n .

f(x) = x5 − 3x4 + 2x3 + 4x2 − 6x + 5,

f ′(x) = 5x4 − 12x3 + 6x2 + 8x− 6,

f ′′(x) = 20x3 − 36x2 + 12x + 8,

f ′′′(x) = 60x2 − 72x + 12,

f (4)(x) = 120x− 72,

f (5)(x) = 120.

Pro x0 = 1 máme

f(1) = 3, f ′(1) = 1, f ′′(1) = 4, f ′′′(1) = 0, f (4)(1) = 48, f (5)(1) = 120.

Dosazeńım do vzorce dostáváme

T5(x) = 3 +
1

1!
(x− 1) +

4

2!
(x− 1)2 +

0

3!
(x− 1)3 + +

48

4!
(x− 1)4 + +

120

5!
(x− 1)5

= 3 + (x− 1) + 2 (x− 1)2 + 2 (x− 1)4 + (x− 1)5 .



5. Napǐste Taylor̊uv polynom 4. stupně se středem v bodě x0 = −1 pro funkci f(x) = 1
x
.

Řešeńı:

f(x) =
1

x
, f ′(x) = − 1

x2
, f ′′(x) =

2

x3
, f ′′′(x) = − 6

x4
, f (4)(x) =

24

x5
.

Pro x0 = −1 :

f(−1) = −1, f ′(−1) = −1, f ′′(−1) = −2, f ′′′(−1) = −6, f (4)(−1) = −24.

T4(x) = −1 +
−1

1!
(x + 1) +

−2

2!
(x + 1)2 +

−6

3!
(x + 1)3 +

−24

4!
(x + 1)4

= −1− (x + 1)− (x + 1)2 − (x + 1)3 − (x + 1)4 .

6. Napǐste Taylor̊uv polynom 3. stupně se středem v bodě x0 = 0 pro funkci f(x) = ecos x.
Řešeńı:

f(x) = ecos x,

f ′(x) = (− sin x) · ecos x,

f ′′(x) = (− cos x) · ecos x + (− sin x) · ecos x · (− sin x) = ecos x
(
sin2 x− cos x

)
,

f ′′′(x) = ecos x · (− sin x) · (sin2 x− cos x
)

+ ecos x · (2 sin x cos x + sin x)

= ecos x
(− sin3 x + 3 sin x cos x + sin x

)
= ecos x sin x

(− sin2 x + 3 cos x = 1
)
.

Pro x0 = 0 :
f(0) = e0 = 1, f ′(0) = 0, f ′′(0) = −1, f ′′′(0) = 0.

T3(x) = 1 +
0

1!
(x− 0) +

−1

2!
(x− 0)2 +

0

3!
(x− 0)3 = 1− x2

2
.

7. Napǐste Taylor̊uv polynom 3. stupně se středem v bodě x0 = 0 pro funkci f(x) = arctan x.
Řešeńı:

f(x) = arctan x,

f ′(x) =
1

1 + x2
,

f ′′(x) = − (
1 + x2

)−2 · 2x =
−2x

(1 + x2)2 ,

f ′′′(x) =
−2 · (1 + x2)

2 − (−2x) · 2 · (1 + x2) · 2x
(1 + x2)4 =

−2 (1 + x2) (1 + x2 − 4x2)

(1 + x2)4

=
−2 (1− 3x2)

(1 + x2)3 .

Pro x0 = 0 :
f(0) = 0, f ′(0) = 1, f ′′(0) = 0, f ′′′(0) = −2.

T3(x) = 0 +
1

1!
(x− 0) +

0

2!
(x− 0)2 +

−2

3!
(x− 0)3 = x− 1

3
x3.


