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Dosadı́me. Protože arcsin 0 = 0 a e
0 = 1, dostáváme neurčitý

výraz.
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Použijeme l’Hospitalovo pravidlo.
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Vypočtěte lim
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Podle tohoto pravidla platı́

lim
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arcsinx
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= lim
x→0

(arcsinx)′

(1− ex)′
,

pokud limita vpravo existuje (at’konečná nebo nekonečná).
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lim
x→0

1√
1−0

−1
=

1

−1
= −1
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• Protože sin 0 = 0 a v pravém okolı́ nuly má sin x kladné
hodnoty, je lim

x→0+
ln sin x = ∞.

• Stejně jako ve jmenovateli vyjde i limita v čitateli. Výraz je

typu
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∥
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sin x
cosx

= lim
x→0+

2cos 2x

2sinxcosx

sinx

cosx
= 1

Použijeme l’Hospitalovo pravidlo a derivujeme zvlášt’čitatel a
zvlášt’jmenovatel jako složené funkce.
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Najděte limitu lim
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.
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2sinxcosx
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Výraz upravı́me.
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sin x
cosx
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x→0+

2cos 2x

2sinxcosx

sinx

cosx
= 1

• Zkrátı́me sin x

• Protože cosx a cos 2x jsou v nule spojité funkce a jsou v nule
rovny jedné, je možné použı́t větu o součinu limit a vynést je
před znak limity jako čı́slo 1.
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Vypočtěte lim
x→∞

x ln x

x2 + x + 1

lim
x→∞

x ln x

x2 + x + 1
=

∥

∥

∥

∥

∞

∞

∥

∥

∥

∥

l’H
= lim

x→∞

ln x + 1

2x + 1
=

∥

∥

∥

∥

∞

∞

∥

∥

∥

∥

l’H
= lim

x→∞

1

x

2
= 0

Dosadı́me. Dostáváme
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Jedná se o neurčitý výraz.
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Použijeme l’Hospitalovo pravidlo. Při derivovánı́ dostáváme
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x→∞

(x ln x)′
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= lim

x→∞

ln x + x
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.
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Vypočtěte lim
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Použijeme ještě jednou l’Hospitalovo pravidlo.
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Po dosazenı́ dostáváme neurčitý výraz

∥

∥

∥

∥

0

0

∥

∥

∥

∥

. Připomeňme, že

arctg 0 = 0. Použijeme l’Hospitalovo pravidlo.
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=

x
2

1 + x2

3x2
=
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Vypočtěte lim
x→0

x− sin x

sin3
x

lim
x→0

x− sinx

sin3
x

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

1− cosx

3 sin2
x cosx

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

sin x

6 sinx cos2 x− 3 sin3
x

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

cosx

6 cos3 x− 6.2. sin2
x cosx− 9 sin2

x cos x
=

1

6
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∥
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∥
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∥

∥
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∥
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• Užijeme l’Hospitalovo pravidlo.

• Podle pravidla pro derivaci složené funkce platı́

(sin3(x))′ = 3 sin2
x(sin x)′ = 3 sin2

x cosx.
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Dosadı́me. Protože cos 0 = 1 a sin 0 = 0, dostáváme stále

∥

∥

∥

∥

0
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∥

∥

∥

∥

.
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Užijeme l’Hospitalovo pravidlo ještě jednou. Ve jmenovateli
dostáváme

(3 sin2
x · cosx)′ = 3.2 sinx cos x cosx + 3 sin2

x(− sin x)

(derivace součinu a derivace složené funkce).
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Vypočtěte lim
x→0

x− sin x

sin3
x

lim
x→0

x− sinx

sin3
x

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

1− cosx

3 sin2
x cosx

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

sin x

6 sinx cos2 x− 3 sin3
x

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

cosx

6 cos3 x− 6.2. sin2
x cosx− 9 sin2

x cos x
=

1

6

Dosadı́me. Stále

∥

∥

∥

∥

0

0

∥

∥

∥

∥

.
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Vypočtěte lim
x→0

x− sin x

sin3
x

lim
x→0

x− sinx

sin3
x

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

1− cosx

3 sin2
x cosx

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

sin x

6 sinx cos2 x− 3 sin3
x

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

cosx

6 cos3 x− 6.2. sin2
x cosx− 9 sin2

x cos x
=

1

6

Užijeme l’Hospitalovo pravidlo ještě jednou.
// / . .. c©Robert Mařı́k a Lenka Baráková, 2005 ×



Vypočtěte lim
x→0

x− sin x

sin3
x

lim
x→0

x− sinx

sin3
x

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

1− cosx

3 sin2
x cosx

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

sin x

6 sinx cos2 x− 3 sin3
x

=

∥

∥

∥

∥

0

0

∥

∥

∥

∥

l’H
= lim

x→0

cosx

6 cos3 x− 6.2. sin2
x cosx− 9 sin2

x cos x
=

1

6

Dostáváme funkci, která je spojitá v x = 0. Dosazenı́m dostáváme
definovaný výraz a máme výsledek.
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