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Taylor̊uv polynom

Co je Taylor̊uv polynom funkce f v zadaném bodě a (značeńı T f,a
n )?

Jak je tento polynom charakterizován (pro x→ a)?

1. Najděte Taylor̊uv polynom (řádu např. 5 v bodě a) pro následuj́ıćı funkce:

(a) f(x) = tg x, a = 0 (b) f(x) = ex

(c) f(x) = log(1 + x) (d) f(x) = sinx

(e) f(x) = cosx (f) f(x) = (1 + x)2

2. Najděte Taylor̊uv polynom řádu n v bodě 0 pro následuj́ıćıch funkce. Kon-
verguje tento polynom k zadané funkci (tj. pro n→∞)? Pro jaká x?

(a) f(x) = e−x
2

(b) f(x) = xe2x

(c) f(x) = e−
1
x2 pro x 6= 0, f(0) = 0 (d) f(x) = x

9+x2

(e) f(x) = log 1+x
1−x (f) f(x) = 1

(1−x)2

(g) f(x) = log 2 odhadněte polynomem
(použijte např. fci log(1 + x) nebo fci − log(1− x))

3. Pomoćı Taylorova polynomu spočtěte následuj́ıćı limity:

(a) limx→0
ex sin x−x(1+x)

x3

(b) limx→+∞
(

6
√
x6 + x5 − 6

√
x6 − x5

)
(c) limx→+∞

(
x− x2 ln

(
1 + 1

x

))
.

4. Spočtěte přibližně (můžete bez odhadu chyby) následuj́ıćı č́ısla: sin 0.1, cos 0.1,√
0.98, 3

√
1279.03, e0.01, log 2, 12

√
1.03, 1.015, . . .



Domáćı úkol na 24.2.2014:
Zopakujte si odhady chyb u aproximace pomoćı Taylorova polynomu.

1. Pomoćı Taylorova polynomu spočtěte následuj́ıćı limitu:

lim
x→0

cosx− e−
x2

2

x4

2. Rozveďte následuj́ıćı funkci v řadu:

y(x) =
1

1 + x + x2 + x3

3. Spočtěte přibližně (bez odhadu chyby) hodnotu log 1.2,.

Řešeńı:

1. T
tg,0

5 (x) = x+ x3

3
+ 2x5

15
+ o(x5)

2a.
∑N/2

n=0(−1)
n x2n

n!
=

∑N
n=0

−x2n

n!

2b.
∑N−1

n=0
2nxn+1

n!
, pro x ∈ R

2c.
∑N

n=0 0 · x
n = 0 nekonverguje k f(x), x 6= 0

2d.
∑(N−1)/2

n=0 (−1)n x2n+1

9n+1 , na (−3, 3)

2e. 2 ·
∑(N−1)/2

n=0
x2n+1

2n+1
pro |x| < 1

2f.
∑N

n=0(n+ 1)xn, na (−1, 1)

2g.
∑N

n=1
(−1)n+1

n
=

∑∞
n=1

xn

n

3. y(x) = (1− x)
∑∞

k=0 x
(4k)

4. 0.099 833, 0.995 004, 0.989 949, 12.002 3, 1.010 050, 0.182 321, 0.693 147, 1.002 466,
1.051 010


