
FAST – Mat 1

1. Napište Taylorův rozvoj 4. stupně funkce 𝑦 = 1
√𝑥

v bodě 𝑥0 = 1.

Řešení: 𝑇(𝑥) ∶ 𝑦 = 𝑦(𝑥0) +
1
1! ⋅ 𝑦

′(𝑥0) ⋅ (𝑥 − 1) + 1
2! ⋅ 𝑦

″(𝑥0) ⋅ (𝑥 − 1)2 +

+ 1
3! ⋅ 𝑦

‴(𝑥0) ⋅ (𝑥 − 1)3 + 1
4! ⋅ 𝑦

(4)(𝑥0) ⋅ (𝑥 − 1)4 + 1
5! ⋅ 𝑦

(5)(𝑥0) ⋅ (𝑥 − 1)5 +…

𝑦(1) = 𝑥−
1
2 = 1

𝑦′(1) = −1
2 ⋅ 𝑥

−3
2 = −1

2
𝑦″(1) = 3

2⋅2 ⋅ 𝑥
−5
2 = 3

4
𝑦‴(1) = −3⋅5

4⋅2 ⋅ 𝑥
−7
2 = −3⋅5

8
𝑦(4)(1) = 3⋅5⋅7

8⋅2 ⋅ 𝑥−
9
2 = 3⋅5⋅7

16

𝑇(𝑥) ∶ 𝑦 = 1 − 1
2 ⋅ (𝑥 − 1) + 3

8 ⋅ (𝑥 − 1)2 − 5
16 ⋅ (𝑥 − 1)3 + 35

128 ⋅ (𝑥 − 1)4

2. Napište Taylorův rozvoj 3. stupně funkce 𝑦 = 𝑥 ⋅ sin 𝑥 v bodě 𝑥0 =
π
2 .

Řešení: 𝑇(𝑥) ∶ 𝑦 = 𝑦(𝑥0) +
1
1! ⋅ 𝑦

′(𝑥0) ⋅ (𝑥 − 1) + 1
2! ⋅ 𝑦

″(𝑥0) ⋅ (𝑥 − 1)2 +

+ 1
3! ⋅ 𝑦

‴(𝑥0) ⋅ (𝑥 − 1)3 + 1
4! ⋅ 𝑦

(4)(𝑥0) ⋅ (𝑥 − 1)4 + 1
5! ⋅ 𝑦

(5)(𝑥0) ⋅ (𝑥 − 1)5 +…

𝑦(π2 ) = 𝑥 ⋅ sin 𝑥 = π
2 ⋅ sin

π
2ᇣᇤᇥ

1

= π
2

𝑦′(π2 ) = sin 𝑥 + 𝑥 ⋅ cos 𝑥 = sin π
2ᇣᇤᇥ

1

+π
2 ⋅ cos

π
2ᇣᇧᇤᇧᇥ

0

= 1

𝑦″(π2 ) = cos 𝑥 + cos 𝑥 + 𝑥 ⋅ (− sin 𝑥) = 2 cos 𝑥 − 𝑥 ⋅ sin 𝑥 = 2 cos π
2ᇣᇧᇤᇧᇥ

0

−π
2 ⋅ sin

π
2ᇣᇤᇥ

1

= −π
2

𝑦‴(π2 ) = −2 sin 𝑥 − sin 𝑥 − 𝑥 ⋅ cos 𝑥 = −3 sin 𝑥 − 𝑥 ⋅ cos 𝑥 = −3 sin π
2ᇣᇤᇥ

1

−π
2 ⋅ cos

π
2ᇣᇧᇤᇧᇥ

0

= −3

𝑇(𝑥) ∶ 𝑦 = π
2 + ൬𝑥 − π

2൰ −
π
4 ⋅ ൬𝑥 − π

2൰
2
− 1
2 ⋅ ൬𝑥 − π

2൰
3
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3. NapištE Taylorův rozvoj 6. stupně funkce 𝑦 = sin 2𝑥 v bodě 𝑥0 =
π
4 .

Řešení: 𝑇(𝑥) ∶ 𝑦 = 𝑦(𝑥0) +
1
1! ⋅ 𝑦

′(𝑥0) ⋅ (𝑥 − 1) + 1
2! ⋅ 𝑦

″(𝑥0) ⋅ (𝑥 − 1)2 +

+ 1
3! ⋅ 𝑦

‴(𝑥0) ⋅ (𝑥 − 1)3 + 1
4! ⋅ 𝑦

(4)(𝑥0) ⋅ (𝑥 − 1)4 + 1
5! ⋅ 𝑦

(5)(𝑥0) ⋅ (𝑥 − 1)5 +…

𝑦(π4 ) = sin 2𝑥 = sin π
2ᇣᇤᇥ

1

= 1 𝑦′(π4 ) = 2 cos2𝑥 = 2 cos π
2ᇣᇧᇤᇧᇥ

0

= 0

𝑦″(π4 ) = 2 ⋅ 2 ⋅ (− sin 2𝑥) = −4 sin π
2ᇣᇤᇥ

1

= −4 𝑦‴(π4 ) = −4 ⋅ 2 ⋅ cos2𝑥 = −8 cos π
2ᇣᇧᇤᇧᇥ

0

= 0

𝑦(4)(π4 ) = −8 ⋅ 2 ⋅ (− sin 2𝑥) = 16 sin π
2ᇣᇤᇥ

1

= 16 𝑦(5)(π4 ) = 16 ⋅ 2 ⋅ cos2𝑥 = 32 cos π
2ᇣᇧᇤᇧᇥ

0

= 0

𝑦(6)(π4 ) = 32 ⋅ 2 ⋅ (− sin 2𝑥) = −64 sin π
2ᇣᇤᇥ

1

= −64

𝑇(𝑥) ∶ 𝑦 = 1 − 2 ⋅ ൬𝑥 − π
4൰

2
+ 2
3 ⋅ ൬𝑥 − π

4൰
4
− 4
45 ⋅ ൬𝑥 − π

4൰
6
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