
12. cvičeńı
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1.
∞∑
n=1

n2

2n

Řešeńı: Užijeme pod́ılové kritérium.

lim
n→∞

(n + 1)2

22n
2n

n2
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2
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n2
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2
.

1/2 < 1, tedy řada konverguje.

2.
∞∑
n=1

6n

22n + 32n

Řešeńı: Použijeme odmocninové kritérium
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=

6
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2

3
< 1,

tedy řada konverguje.

3.
∞∑
n=1

n
√
n!

n

Řešeńı:

Otestujeme nejprve nutnou podmı́nku konvergence. Použijeme větu a převedeme
n-tou odmocninu na pod́ıl

lim
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6= 0,

tedy řada diverguje.
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4n(n!)2
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Řešeńı: Raabe:
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1

2
< 1,

tedy řada diverguje.
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5.
∞∑
n=1

(n!)2

2n2

Řešeńı: Použijeme pod́ılové kritérium.

lim
n→∞

((n + 1)!)2
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Řada konverguje.

6.
∞∑
k=1

(
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7

)k

Použijeme zobecněné odmocninové kritérium. Je

lim sup
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3

7
=

3

7
< 1,

(dokonce rovnost), řada tedy konverguje. Limes superior je nutno použ́ıt, protože
limita by neexistovala, zato limes superior existovat muśı.

7.
∞∑
k=1

k7

2k + 3k

Řešeńı: Nejprve odhadneme k7

2k+3k
≤ k7

3k
. Řada

∑ k7

3k
konverguje podle Abelova

pod́ılového kritéria, nebot’ je

lim
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=
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3
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Původńı řada pak konverguje podle srovnávaćıho kritéria.
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∞∑
n=1

(
2n
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)
1

5n

Řešeńı:
(
2n
n

)
= (2n)!

n!n! Pod́ılové kritérium.

lim
n→∞

(2n + 2)!n!n!5n
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n→∞
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5
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Tedy řada konverguje.
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9.
∞∑
n=1
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2 · 4 · · · 2n
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n

Řešeńı: Raabe:

lim
n→∞

n
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n + 1

n
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)
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2
> 1

tedy řada konverguje.

10.
∞∑
n=1

(
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)n

Řešeńı: Odmocninové kritérium, verze (a).∣∣∣∣1 + cosn

2 + cosn

∣∣∣∣ ≤ 2

3

Tuto nerovnost ověřte! Našli jsme q < 1, které omezuje posloupnost an ∀n, tedy
řada konverguje.

11.
∞∑
n=1

(
n− 1

n + 1

)n(n−1)

Řešeńı:

Použijeme odmocninové kritérium
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< 1,

tedy řada konverguje.

12.
∞∑
n=1

n2 + 1

2n − 1

Řešeńı: Nejprve odhadneme tak, že zvětš́ıme čitatel.

n2 + 1

2n − 1
≤ n2 + n2

2n − 1
=

2n2

2n − 1

Nyńı řada
∑ n2

2n−1−1 konverguje podle Abelova kritéria, nebot’
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1
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2
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Pomoćı srovnávaćıho kritéria dostáváme, že p̊uvodńı řada je konvergentńı.
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13.
∞∑
n=1

1(
1 + 1

n

)n
Řešeńı:

Řada nekonverguje, nebot’

lim
n→∞

an = lim
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=
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e
6= 0.

14.
∞∑
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(
n2 − 1

n2

)(n−1)n(n+1)

Řešeńı: Použijeme odmocninové kritérium
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=

1

e
· 1 < 1,

tedy řada konverguje.
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