
6. CVIČENÍ M1A

ALEŠ NEKVINDA

L’Hospitalovo pravidlo

Plat́ı: Nechť limx→x0
f(x) = limx→x0

g(x) = 0 nebo limx→x0
f(x) = limx→x0

g(x) =
∞ a nechť existuje (třeba i nevlastńı)

lim
x→x0

f ′(x)

g′(x)
.

Potom

lim
x→x0

f(x)

g(x)
= lim
x→x0

f ′(x)

g′(x)
.

Př́ıklady

Pomoćı L’Hospitalova pravidla vypočtěte

lim
x→−1

x3 + 2x2 − x− 2

2x4 − x2 − 1

lim
x→0

ln cosx

x

lim
x→0+

e3x − 2x− 1

sin2 2x

lim
x→∞

π
2 − arctgx

ln
√

x−1
x+1

lim
x→0

ex
2 − 1

cosx− 1

lim
x→0+

lnx

cotgx

lim
x→0+

x lnx

lim
x→1−

lnx ln(1− x)

lim
x→1

( 1

x− 1
− 1

lnx

)
Šikmé asymptoty

Plat́ı: Buď f funkce definovaná na nějakém (K,∞). Nechť existuj́ı reálná č́ısla
k, q

k = lim
x→∞

f(x)

x
,

q = lim
x→∞

(f(x)− kx), kde k už známe z předchoźı limity.

Pak př́ımka y = kx+ q je asymptota funkce f v ∞. Analogicky v −∞.
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Př́ıklady

Najďete asymptoty v ±∞

f(x) =
4 + x3

4− x2

f(x) = 5x+
sinx

x

f(x) =
3

x

Domáćı cvičeńı

lim
x→0+

ln sinx

lnx
, 1(1)

lim
x→0

x2e1/x2

, 3(2)

lim
x→0

(1− e3x)cotgx, 3(3)

lim
x→0

( 1

x sinx
− 1

x2

)
,

1

6
(4)

lim
x→0+

( 1

2x
− 1

ex − 1

)
, −∞(5)

Najděte asymptoty v ±∞

f(x) =
√
x2 + 1−

√
x2 − 1, y = 0 v ±∞(6)

f(x) =
x2 + xarctgx

x− 1
, y = x+ π/2 + 1 v ∞(7)

y = x− π/2 + 1 v −∞

Taylor̊uv polynom - Jen pro obor SI

Nechť je dána funkce f , bod x0 a n. Pak Taylor̊uv polynom f v bodě x0 stupně
n je dán

Tfx0,n(x) =
∑
k

= 0n
f (k)(x0)

k!
(x− x0)k

= f(x0) +
f ′(x0)

1!
(x− x0) +

f ′′(x0)

2!
(x− x0)2 + . . .

f (n)(x0)

n!
(x− x0)n.

Př́ıklady
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f(x) = e3x, x0 = 0, n = 4. T f0,4(x) =?

ex
.
= 1 +

x

1!
+
x2

2!
+
x3

3!
+ · · ·+ xn

n!
,

cosx = 1− x2

2!
+
x4

4!
− · · ·+ (−1)n

x2n

(2n)!

sinx = x− x3

3!
+
x5

5!
− · · ·+ (−1)n

x2n+1

(2n+ 1)!

eix = cosx+ i sinx.

Domáćı cvičeńı

Najděte Taylor̊uv polynom

f(x) =
1√
x
, x0 = 9, n = 3(8)

Tf3,3(x) =
1

3
− 1

2.33
(x− 9) +

3

4.35.2
(x− 9)2 − 15

8.37.6
(x− 9)3

f(x) = arctgx, x0 = 0, n = 3(9)

Tf3,3(x) = x− x3

3

Zaj́ımavé př́ıklady pro zvědavce, co se nud́ı (nepovinné)

Problém 1.

lim
x→0

arctgx− arcsinx

tgx− sinx
.


