
Př́ıklady s použit́ım vztahu

lim
x→a

c = c,

kde c je konstanta.

1.
lim
x→0

4 = 4

2.
lim

x→−2
4 = 4

3.
lim

x→∞
4 = 4

4.
lim
x→4

x = 4

Př́ıklady s použit́ım vztahu

lim
x→a

f(x) = f(a).

1.
lim

x→√2
4x = 4 lim

x→√2
x = 4 ·

√
2 = 4

√
2

2.
lim

x→−∞
4x = 4 lim

x→−∞
x = 4 · (−∞) = −∞

3.
lim
x→4

x2 = 42 = 16

4.
lim
x→2

(x2 − 1) = 22 − 1 = 3

5.
lim
x→2

2x− 3
x2 + 1

=
2 · 2− 3
22 + 1

=
1
5

6.

lim
x→Π

3

sin x =
√

3
2

Př́ıklady řešené úpravami.

1.

lim
x→0

x + 2x2

x
= lim

x→0

x(1 + 2x)
x

= lim
x→0

(1 + 2x) = 1 + 2 · 0 = 1

2.

lim
x→−1

x2 + 3x + 2
x3 + 1

= lim
x→−1

(x + 1)(x + 2)
(x + 1)(x2 − x + 1)

= lim
x→−1

x + 2
x2 − x + 1

=
−1 + 2

(−1)2 − (−1) + 1
=

1
3

3.

lim
x→−3

x2 − 9
x + 3

= lim
x→−3

(x + 3)(x− 3)
x + 3

= lim
x→−3

(x− 3) = −3− 3 = −6

1



4.

lim
x→1

x3 − 1
x− 1

= lim
x→1

(x− 1)(x2 + x + 1)
x− 1

= lim
x→1

(x2 + x + 1) = 12 + 1 + 1 = 3

5.

lim
x→3

x2 − 4x + 3
x− 3

= lim
x→3

(x− 3)(x− 1)
x− 3

= lim
x→3

(x− 1) = 3− 1 = 2

6.

lim
x→−2

x2 + 5x + 6
x2 + x− 2

= lim
x→−2

(x + 2)(x + 3)
(x + 2)(x− 1)

= lim
x→−2

x + 3
x− 1

=
1
−3

= −1
3

7.

lim
x→2

x3 − 5x2 + 8x− 4
x3 − 3x2 + 4

Protože (x3 − 5x2 + 8x− 4) : (x− 2) = x2 − 3x + 2
a (x3 − 3x2 + 4) : (x− 2) = x2 − x− 2, máme

lim
x→2

(x− 2)(x2 − 3x + 2)
(x− 2)(x2 − x− 2)

= lim
x→2

x2 − 3x + 2
x2 − x− 2

= lim
x→2

(x− 2)(x− 1)
(x− 2)(x + 1)

= lim
x→2

x− 1
x + 1

=
1
3

Limity řešené pomoćı vztahu

lim
x→0

sin x

x
= 1.

1.
lim
x→0

sin 3x

5x
= lim

x→0

1
5
· 3 sin 3x

3x
=

3
5

lim
x→0

sin 3x

3x
=

3
5
· 1 =

3
5

2.

lim
x→0

2 cos2 x sin x

x
= lim

x→0
2 · lim

x→0
cos2 x · lim

x→0

sin x

x
= 2 ·cos2 0 ·1 = 2 ·1 ·1 = 2

3.

lim
x→0

1− cosx

x2
= lim

x→0

1− cos x

x2
·1 + cos x

1 + cos x
= lim

x→0

1− cos2 x

x2(1 + cos x)
= lim

x→0

sin2 x

x2
· 1
1 + cos x

=
(

lim
x→0

sin x

x

)2

· lim
x→0

1
1 + cos x

= 12 · 1
2

=
1
2

4.

lim
x→0

1− cos 2x

x sin x
= lim

x→0

1− cos2 x + sin2 x

x sin x
= lim

x→0

2 sin2 x

x sin x
= lim

x→0

2 sinx

x
= 2·1 = 2

5.

lim
x→0

(
3

x2 + 1
− x

sin x

)
= lim

x→0

3
x2 + 1

− lim
x→0

x

sin x
=

3
02 + 1

− lim
x→0

1
sin x

x

= 3−1
1

= 2

6.

lim
x→0

2 tan2 x

3x2
= lim

x→0

2 sin2 x

3x2 cos2 x
= lim

x→0

2
3 cos2 x

· lim
x→0

(
sin x

x

)2

=
2

3 cos2 0
·12 =

2
3 · 1 =

2
3

2



7.

lim
x→0

sin 3x

tan x
= lim

x→0

3 sin 3x

3x
· x

tanx
= 3· lim

x→0

sin 3x

3x
· lim
x→0

1
tan x

x

= 3·1· lim
x→0

cosx· 1
sin x

x

= 3·1 = 3

Limity s odmocninami řešené úpravou - rozšǐrováńım vhodným výrazem.

1.

lim
x→−1

x + 1√
x + 2− 1

= lim
x→−1

(
x + 1√

x + 2− 1
·
√

x + 2 + 1√
x + 2 + 1

)
= lim

x→−1

(x + 1)(
√

x + 2 + 1)
x + 2− 1

= lim
x→−1

(x + 1)(
√

x + 2 + 1)
x + 1

= lim
x→−1

(
√

x + 2 + 1) =
√−1 + 2 + 1 = 2

2.

lim
x→7

2−√x− 3
x2 − 49

= lim
x→7

(
2−√x− 3

x2 − 49
· 2 +

√
x− 3

2 +
√

x− 3

)
= lim

x→7

4− (x− 3)
(x2 − 49)(2 +

√
x− 3)

= lim
x→7

7− x

(x2 − 49)(2 +
√

x− 3)
= lim

x→7

−(x− 7)
(x− 7)(x + 7)(2 +

√
x− 3)

= lim
x→7

(−1)
(x + 7)(2 +

√
x− 3)

=
−1

14 · (2 +
√

7− 3)
=

−1
14 · 4 = − 1

56

3.

lim
x→0

sin 2x√
x + 2−√2

= lim
x→0

(
sin 2x√

x + 2−√2
·
√

x + 2 +
√

2√
x + 2 +

√
2

)

= lim
x→0

sin 2x · (√x + 2 +
√

2)
x + 2− 2

= lim
x→0

2 · sin 2x · (√x + 2 +
√

2)
2x

= 2 · lim
x→0

sin 2x

2x
· lim

x→0
(
√

x + 2 +
√

2) = 2 · 1 · (
√

2 +
√

2) = 4
√

2

Limity řešené pomoćı vztahu

lim
x→±∞

1
x

= 0.

1.

lim
x→+∞

(5x3−x2+2x+1) = lim
x→+∞

5x3(1− x2

5x3
+

2x

5x3
+

1
5x3

) = lim
x→+∞

5x3· lim
x→+∞

(1− 1
5x

+
2

5x2
+

1
5x3

)

= lim
x→+∞

5x3 · 1 = lim
x→+∞

5x3 = +∞

2.

lim
x→−∞

(5x3−x2+2x+1) = lim
x→−∞

5x3(1− x2

5x3
+

2x

5x3
+

1
5x3

) = lim
x→−∞

5x3· lim
x→−∞

(1− 1
5x

+
2

5x2
+

1
5x3

)

= lim
x→−∞

5x3 · 1 = lim
x→−∞

5x3 = −∞

3.

lim
x→+∞

(−5x3−x2+2x+1) = lim
x→+∞

−5x3· lim
x→+∞

(1+
1
5x
− 2

5x2
− 1

5x3
) = lim

x→+∞
−5x3·1 = −∞

4.

lim
x→−∞

(−5x3−x2+2x+1) = lim
x→−∞

−5x3· lim
x→−∞

(1+
1
5x
− 2

5x2
− 1

5x3
) = lim

x→−∞
−5x3·1 = +∞

3



5.

lim
x→+∞

(2x4−3x3+x+1) = lim
x→+∞

2x4(1− 3
2x

+
1

2x3
+

1
2x4

) = lim
x→+∞

2x4 = +∞

6.

lim
x→−∞

(2x4−3x3+x+1) = lim
x→−∞

2x4(1− 3
2x

+
1

2x3
+

1
2x4

) = lim
x→−∞

2x4 = +∞

7.

lim
x→+∞

(−2x4−3x3+x+1) = lim
x→+∞

−2x4(1+
3
2x
− 1

2x3
− 1

2x4
) = lim

x→+∞
−2x4 = −∞

8.

lim
x→−∞

(−2x4−3x3+x+1) = lim
x→−∞

−2x4(1+
3
2x
− 1

2x3
− 1

2x4
) = lim

x→−∞
−2x4 = −∞

9.

lim
x→+∞

3x− 1
x2 + 1

= lim
x→+∞

x2 · ( 3
x − 1

x2 )
x2 · (1 + 1

x )
= lim

x→+∞

3
x − 1

x2

1 + 1
x

=
0
1

= 0

10.

lim
x→+∞

5x2 − 4x + 2
3x2 + x− 3

= lim
x→+∞

x2(5− 4
x + 2

x2 )
x2(3 + 1

x − 3
x2 )

= lim
x→+∞

5− 4
x + 2

x2

3 + 1
x − 3

x2

=
5
3

11.

lim
x→−∞

x4 − 5x

x2 − 3x + 1
= lim

x→−∞
x2(x2 − 5

x )
x2(1− 3

x + 1
x2 )

= lim
x→−∞

x2 − 5
x

1− 3
x + 1

x2

= lim
x→−∞

x2 = +∞

Vytýkáńı z pod odmocniny

1.

lim
x→+∞

√
x2 − 1 +

√
x2 + 1

x + 3
= lim

x→+∞

x
(√

1− 1
x2 +

√
1 + 1

x2

)

x(1 + 3
x )

= lim
x→+∞

√
1− 1

x2 +
√

1 + 1
x2

1 + 3
x

=
√

1 +
√

1
1

= 2

2.

lim
x→+∞

x(
√

x2 + 1−x) = lim
x→+∞

x(
√

x2 + 1−x)·
√

x2 + 1 + x√
x2 + 1 + x

= lim
x→+∞

x · (x2 + 1− x2)√
x2 + 1 + x

= lim
x→+∞

x

x ·
√

1 + 1
x2 + 1

= lim
x→+∞

1√
1 + 1

x2 + 1
=

1√
1 + 0 + 1

=
1
2

3.

lim
x→0

tan x

1−√1 + tan x
[tanx = z, x → 0 ⇔ z → 0] = lim

z→0

z

1−√1 + z

= lim
z→0

(
z

1−√1 + z
· 1 +

√
1 + z

1 +
√

1 + z

)
= lim

z→0

z(1 +
√

1 + z)
1− (1 + z)

= − lim
z→0

(1+
√

1 + z) = −(1+
√

1 + 0) = −2

Limity vycházej́ıćı z chováńı exponenciálńıch funkćı.

4



1.

lim
x→−∞

2−x = lim
x→−∞

(
1
2

)x

=
(

1
2

)−∞
= 2∞ = ∞

2.
lim

x→+∞
3−x =

1
3∞

= 0

3.

lim
x→+∞

2x − 1
2x + 1

= lim
x→+∞

2x
(
1− 1

2x

)

2x
(
1 + 1

2x

) = lim
x→+∞

1− 1
2x

1 + 1
2x

=
1− 0
1 + 0

= 1

4.

lim
x→+∞

1− 3x

2 + 3x+1
= lim

x→+∞
3x+1

(
1

3x+1 − 1
3

)

3x+1
(

2
3x+1 + 1

) =
0− 1

3

0 + 1
= −1

3

Limity s využit́ım vztah̊u

lim
x→+∞

(
1 +

1
x

)x

= e

a
lim
x→0

(1 + x)
1
x = e.

1.

lim
x→+∞

(
1 +

a

x

)x

= lim
x→+∞

(
1 +

1
a
x

)x

= lim
x→+∞

(
1 +

1
a
x

)a· x
a

=

(
lim

x→+∞

(
1 +

1
a
x

) x
a

)a

= ea

2.

lim
x→+∞

(
x

1 + x

)x

= lim
x→+∞

(
1− 1

x + 1

)x

= lim
x→+∞

(
1− 1

x + 1

)x+1−1

= lim
x→+∞

(
1− 1

x + 1

)x+1

· lim
x→+∞

(
1− 1

x + 1

)−1

= e−1 · (1− 0)−1 =
1
e

3.

lim
x→+∞

(
x

x + 5

)2x−1

= lim
x→+∞

(
1− 5

x + 5

)2x−1

= lim
x→+∞

(
1− 5

x + 5

)2(x+5)−11

=

(
lim

x→+∞

(
1− 5

x + 5

)x+5
)2

· lim
x→+∞

(
1− 5

x + 5

)−11

= (e−5)2·(1−0)−11 =
1

e10

4.

lim
x→+∞

(
2x + 4
2x + 5

)x+3

= lim
x→+∞

(
1− 1

2x + 5

)x+3

= lim
x→+∞

(
1− 1

2x + 5

) 2x+6
2

= lim
x→+∞

(
1− 1

2x + 5

) 2x+5
2

· lim
x→+∞

(
1− 1

2x + 5

) 1
2

= (e−1)
1
2 · 1 1

2 =
1√
e

5.
lim
x→0

(1 + 3x)
1
x = lim

x→0
(1 + 3x)

3
3x =

(
lim
x→0

(1 + 3x)
1
3x

)3

= e3

Existence limity a jednostranné limity.
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1.

lim
x→1

x2 + 2x + 1
x2 − 4x + 3

= lim
x→1

x2 + 2x + 1
(x− 3)(x− 1)

= lim
x→1

x2 + 2x + 1
x− 3

· lim
x→1

1
x− 1

= −4
2
· lim
x→1

1
x− 1

=?

lim
x→1+

x2 + 2x + 1
x2 − 4x + 3

= −2 · lim
x→1+

1
x− 1

= −2 · (+∞) = −∞

lim
x→1−

x2 + 2x + 1
x2 − 4x + 3

= −2 · lim
x→1−

1
x− 1

= −2 · (−∞) = +∞

Limita neexistuje.

2.

lim
x→2

x2 + 2x + 1
x2 − 4x + 4

= lim
x→2

x2 + 2x + 1
(x− 2)2

= lim
x→2

(x2+2x+1)· lim
x→2

1
(x− 2)2

= 9· lim
x→2

1
(x− 2)2

=?

lim
x→2+

1
(x− 2)2

= ∞

lim
x→2−

1
(x− 2)2

= ∞

lim
x→2

x2 + 2x + 1
x2 − 4x + 4

= 9 · ∞ = ∞

3.
lim
x→0

x

sin2 x
= lim

x→0

x

sin x
· lim

x→0

1
sin x

= 1 · lim
x→0

1
sinx

lim
x→0+

1
sin x

= ∞

lim
x→0−

1
sin x

= −∞

Limita neexistuje.

4.
lim

x→0+

x

|x| = lim
x→0+

x

x
= 1

lim
x→0−

x

|x| = lim
x→0+

x

−x
= −1

5.
lim

x→0+
2

1
x = 2+∞ = ∞

lim
x→0−

2
1
x = 2−∞ = 0

6.

lim
x→0+

2
1
x + 3

3
1
x + 2

= lim
x→0+

3
1
x

(
2

1
x

3
1
x

+ 3

3
1
x

)

3
1
x

(
1 + 2

3
1
x

) = lim
x→0+

2
1
x

3
1
x

+ 3

3
1
x

1 + 2

3
1
x

= lim
x→0+

(
2
3

) 1
x + 3

3
1
x

1 + 2

3
1
x

=
0 + 0
1 + 0

= 0

lim
x→0−

2
1
x + 3

3
1
x + 2

=
2−∞ + 3
3−∞ + 2

=
0 + 3
0 + 2

=
3
2
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