
1 Vlastnosti množin, Posloupnosti

Rozcvička

• Vyšetřete omezenost množiny {3− n|n ∈ N} [shora]

• Vyšetřete omezenost množiny {2(1− x) + 5|x ∈ [0, 1]} [omezená]

• Vyšetřete omezenost množiny {x2 + 5x− 6|x ∈ [−1,+∞)} [zdola]

• Vyšetřete omezenost množiny

{
1√

n+ 1−
√
n

∣∣∣n ∈ N
}

[zdola]

Zkouškové př́ıklady

1.1 Vlastnosti množin

1. Dokažte inf

{
2n2 + n+ 11

n2 + 5

∣∣∣n ∈ N
}

= 2

2. Dokažte sup

{
2n2 + n+ 11

n2 + 5

∣∣∣n ∈ N
}

=
7

3

3. Dokažte inf

{
(−1)n(n2 + 1)

n2 − 4n+ 5

∣∣∣n ∈ N
}

= −5

4. Dokažte sup

{
(−1)n(n2 + 1)

n2 − 4n+ 5

∣∣∣n ∈ N
}

= 5

5. Dokažte sup

{
1 + (−1)n

2
+ (−1)n+1 1

n

∣∣∣n ∈ N
}

= 1

6. Dokažte inf

{
1 + (−1)n

2
+ (−1)n+1 1

n

∣∣∣n ∈ N
}

= 0

7. Dokažte inf

{
3x+ 1− 2x2

x2 + 5x

∣∣∣x > 0

}
= −2

8. Dokažte sup

{
3x+ 1− 2x2

x2 + 5x

∣∣∣x > 0

}
= +∞

9. Dokažte inf{
√
n+ 1−√

n|n ∈ N} = 0

10. Dokažte, že sup

{
2x+

√
x√

x+ x
: x > 0

}
= 2

1.2 Omezenost a monotonie posloupnost́ı

11. Vyšetřete monotonii a omezenost posloupnosti an =
n+ (−1)n

n
[omezená zdola 0, shora 3/2, neńı

monotonńı]

12. Vyšetřete monotonii a omezenost posloupnosti an =
n2

n+ 1
[omezená zdola 1/2, neomezená shora,

rostoućı]
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13. Vyšetřete monotonii a omezenost posloupnosti an =
4n√

4n2 + 1
[shora 2, zdola 4/5

√
5, rostoućı]

14. Vyšetřete monotonii a omezenost posloupnosti an =
4n

2n + 100
[zdola 2/51, shora neomezená,

rostoućı]

15. Vyšetřete monotonii a omezenost posloupnosti an =
1010

√
n

n+ 1
[zdola 0, shora 1/2 1010, klesaj́ıćı]

16. Vyšetřete monotonii a omezenost posloupnosti an = ln
2n

n+ 1
[zdola 0, shora ln 2, rostoućı]

17. Vyšetřete monotonii a omezenost posloupnosti an =
(n+ 1)2

n2
[shora 4, zdola 1, klesaj́ıćı]

18. Vyšetřete monotonii a omezenost posloupnosti an =

√
4− 1

n
[zdola

√
3, shora 2, rostoućı]

19. Vyšetřete monotonii a omezenost posloupnosti an = (−1)2n+1
√
n [shora -1, neńı zdola, klesaj́ıćı]

20. Vyšetřete monotonii a omezenost posloupnosti an =
2n − 1

2n
[zdola 1/2, shora 1, rostoućı]

21. Vyšetřete monotonii a omezenost posloupnosti an = sin

(
π

n+ 1

)
[zdola 0, shora 1, klesaj́ıćı]

22. Vyšetřete monotonii a omezenost posloupnosti an =
1

n
− 1

n+ 1
[zdola 0, shora 1/2, klesaj́ıćı]

23. Vyšetřete monotonii a omezenost posloupnosti an =
ln(n+ 2)

n+ 2
[zdola 0, shora 1/3 ln 3, klesaj́ıćı]

24. Vyšetřete monotonii a omezenost posloupnosti an =
3n

(n+ 1)2
[zdola 3/4, shora neńı, rostoućı]

1.3 Limity posloupnost́ı

25. lim
n→+∞

2n

4n + 1
[0]

26. lim
n→+∞

(−1)n
√
n [neex]

27. lim
n→+∞

(
−1

2

)n

[0]

28. lim
n→+∞

tg
nπ

4n+ 1
[1]

29. lim
n→+∞

(2n+ 1)2

(3n− 1)2
[ 4
9
]

30. lim
n→+∞

n2

√
2n4 + 1

[ 1
2

√
2]

31. lim
n→+∞

cosπn [neex]
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32. lim
n→+∞

e1/
√
n

[1]

33. lim
n→+∞

ln(n)− ln(n+ 1) [0]

34. lim
n→+∞

√
n+ 1

2
√
n

[ 1
2
]

35. lim
n→+∞

(
1 +

1

n

)2n

[e2]

36. lim
n→+∞

2n

n2
[+∞]

37. lim
n→+∞

(n+ 1) cos
√
n

n(1 +
√
n)

[0]

38. lim
n→+∞

√
n sin enπ

n+ 1
[0]

39. lim
n→+∞

2 ln 3n− ln(n2 + 1) [ln 9]

40. lim
n→+∞

(
2

n

)n

[0]

41. lim
n→+∞

ln(n+ 1)

n+ 1
[0]

42. lim
n→+∞

x100n

n!
[0]

43. lim
n→+∞

nα/n
[1, α > 0]

44. lim
n→+∞

3n+1

4n−1
[0]

45. lim
n→+∞

(n+ 2)1/(n+2)
[1]

46. lim
n→+∞

(n+ 2)1/n [1]

47. lim
n→+∞

n∫
0

e−xdx [1]

48. lim
n→+∞

n∫
−n

dx

1 + x2
[π]

49. lim
n→+∞

lnn2

n
[0]

50. lim
n→+∞

1−1/n∫
−1+1/n

dx√
1− x2
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51. lim
n→+∞

5n+1

42n − 1
[0]

52. lim
n→+∞

(
n+ 1

n+ 2

)n

[ 1
e
]

53. lim
n→+∞

n+1∫
n

e−x2

dx [0]

54. lim
n→+∞

nn

2n2 [0]

55. lim
n→+∞

(
1 +

x

2n

)2n

[ex]

56. lim
n→+∞

1/n∫
−1/n

sinx2dx [0]

57. lim
n→+∞

(
t+

x

n

)n

, x > 0, t > 0

58. lim
n→+∞

√
n+ 1−

√
n [0]

59. lim
n→+∞

√
n2 + n− n [ 1

2
]

60. lim
n→+∞

3
√
n3 + n− n

61. lim
n→+∞

1 + 2 + · · ·+ n

n2
[ 1
2
]

62. lim
n→+∞

13 + 23 + · · ·+ n3

2n4 + n− 1
[ 1
8
]

63. lim
n→+∞

12 + 22 + · · ·+ n2

(1 + n)(2 + n)
[+∞]

64. lim
n→+∞

cos(nπ) sin(nπ) [0]

65. lim
n→+∞

(
n

1 + n

)1/n

[1]

66. lim
n→+∞

cos
π

n
sin

π

n
[0]

67. lim
n→+∞

(
2 +

1

n

)n

[+∞]

68. lim
n→+∞

ln(n(n+ 1))

n
[0]

69. lim
n→+∞

(
ln

(
1 +

1

n

))n
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70. lim
n→+∞

π

n
ln

n

π
[0]

71. lim
n→+∞

n∫
1

dx√
x

72. lim
n→+∞

1

n2
+

2

n2
+ · · ·+ n− 1

n2
[ 1
2
]

73. lim
n→+∞

√
2n+ 1−

√
n [+∞]

74. lim
n→+∞

√
n+ 1−

√
n [0]

75. lim
n→+∞

3
√
n2 + 1− 2n [+∞]

76. lim
n→+∞

n(
√
n2 + 1− n) [ 1

2
]

77. lim
n→+∞

√
n2 + 1−

√
n2 − 1 [0]

78. lim
n→+∞

√
3n2 + n+ 1−

√
n2 − n+ 1 [+∞]

79. lim
n→+∞

√
3n2 + n+ 1−

√
3n2 − n+ 1 [ 1√

3
]

80. lim
n→+∞

√
1 +

√
2 + · · ·+

√
n

(
√
n)3

[ 2
3
]

81. lim
n→+∞

1

n
+

1

2n
+ · · ·+ 1

n2
[0]

82. lim
n→+∞

12 + 22 + · · ·+ n2

n3
[ 1
3
]

83. lim
n→+∞

12 + 22 + · · ·+ n2

n2
− n

3
[ 1
2
]

84. lim
n→+∞

(
1 +

1

n+ 1

)n

[e]

85. lim
n→+∞

(
3n+ 4

3n+ 5

)n

[ 1
3√e

]

86. lim
n→+∞

(
2n+ 5

2n+ 3

)n+1

[e]

87. lim
n→+∞

(1 +
√
n+ 1−

√
n)

√
n

[
√
e]

88. lim
n→+∞

ln(n2 + 3n− 2)

ln(n5 + n+ 1)
[ 2
5
]

89. lim
n→+∞

ln(2 + e3n)

ln(3 + e2n)
[ 3
2
]
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90. Spočtěte lim
n→+∞

n−3n+5(n+ 1)3n−5
[e3]

91. Spočtěte lim
n→+∞

√
n sin(enπ)

n+ 1

92. Spočtěte lim
n→+∞

n sin
1

n
[1]

93. Spočtěte lim
n→+∞

n−3n(n+ 1)3n−5
[0]

94. Spočtěte lim
n→+∞

(1 +
√
n+ 1−

√
n)

√
n

[
√
e]

95. Spočtěte lim
n→+∞

n

(
ln

(
3 + (−1)2n

3
+ n

)
− ln

(
6 + (−1)2n+1

3
+ n

))
96. Spočtěte lim

n→+∞

n
n
√
n!

[e]

97. Spočtěte lim
n→+∞

(
3n+ 4

3n+ 5

)n

[e−1/3]

98. Spočtěte lim
n→+∞

(
n

1 + n

) 1
n

[1]

99. Spočtěte lim
n→+∞

(−2)n + (3)n

(−2)n+1 + (3)n+1

100. Spočtěte lim
n→+∞

n

√
(n!)2

(2n)!
[ 1
4
]

101. Spočtěte lim
n→+∞

(3n− 5)−3n+5(3n+ 5)3n−5
[e10]
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