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1.
∞∑
k=1

2k

3k

Řešeńı: Z identity 2k

3k
=
(
2
3

)k
plyne, že řada je geometrická s kvocientem menš́ım

než 1. Řada je tedy zřejmě konvergentńı — dokonce lze snadno určit jej́ı součet.

2.
∞∑
n=1

(−1)n

Řešeńı: Jelikož řada nesplňuje nutnou podmı́nku konvergence: limn→∞ an 6= 0,
tak řada diverguje.

3.
∞∑
n=1

n2

n3 + 1

Řešeńı: Použijeme limitńı srovnávaćı kritérium. Jako srovnávaćı řadu použijeme
bn := 1/n o ńıž v́ıme, že diverguje. Tedy poč́ıtáme limitu

lim
n→∞

an
bn

= lim
n→∞

n2

n3

1
n

= lim
n→∞

n3

n3 + 1
= 1.

Jelikož 1 ∈ (0,∞), tak naše řada konverguje právě tehdy, když konverguje zvolená
bn. Ta diverguje, čili i zadaná řada diverguje.
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3
√
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√
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Řešeńı: Nejprve výraz uprav́ıme:

∞∑
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3
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√
n2 + 1 =

∞∑
n=1

n2 + 5− n2 − 1
3
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(n2 + 5)2 + 3
√

(n2 + 5)(n2 + 1) + 3
√

(n2 + 1)2
≤
∞∑
n=1

4

n4/3
.

Jelikož jsme řadu omezili jinou a nav́ıc konverguj́ıćı řadou, tak zadaná řada taktéž
konverguje.

5.
∞∑
n=1

(−1)n
2n2 + 3n + 4

2n2 + 5
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Řešeńı: 1. Označme bn = 2n2+3n+4
2n2+5

. Zřejmě

lim
n→∞

bn = lim
n→∞

2n2 + 3n + 4

2n2 + 5
= lim

n→∞

n2

n2

2 + 3/n + 4/n2

2 + 5/n2
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n→∞

2 + 3/n + 4/n2

2 + 5/n2
=

2

2
= 1

Označme an = (−1)nbn. Zřejmě a2n = b2n, a tedy lim a2n = lim b2n = 1. Zřejmě
a2n+1 = (−1) · b2n+1, a tedy lim a2n+1 = − lim b2n = −1. Tud́ıž lim an neexistuje.
Řada diverguje, nebot’ pro konvergentńı řadu je limita posloupnosti koeficient̊u
nulová.
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∞∑
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√
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Řešeńı: ”Odstraněńım odmocniny z čitatele” vhodným rozš́ı̌reńım dostaneme
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)
Jmenovatel se tedy chová zhruba jako n1/4 · n4/3 = n17/12. Přesněji

lim
n→∞

4
4√n

(
3
√

(n2+5)2+ 3√n2+1 3√n2+5+ 3
√
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1
n1/4·n4/3

= 4 6= 0

a podle limitńıho srovnávaćıho kritéria a předchoźıho faktu (srovnávali jsme s
řadou

∑ 1
n17/12 ) řada konverguje.

7.
∞∑
n=1

1√
2n + 1

√
2n + 3

Řešeńı: Použijeme limitńı srovnávaćı kritérium a srovnáńı s řadou
∑ 1

n . Protože

lim
n→∞

1√
2n+1

√
2n+3

1
n

=
1

2
6= 0

řada diverguje.

8.
∞∑
k=1

3k − 2k

3k + 2k

Řešeńı: Plat́ı, že

lim
k→∞

ak = lim
k→∞

3k − 2k

3k + 2k
= lim

k→∞

3k

3k
· 1− (2/3)k

1 + (2/3)k
=

1

1
· 1− 0

1 + 0
= 1.

Řada diverguje, nebot’ jej́ı koeficienty nesplňuj́ı nutnou podmı́nku pro konvergenci:
limk→∞ ak = 0.
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9.
∞∑
n=1

1

(2 + 1/n)n

Řešeńı: Řada konverguje, nebot’ 1
(2+1/n)n ≤

1
2n .

10.
∞∑
n=1

n
√
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Řešeńı: Řada konverguje podle srovnávaćıho kritéria, nebot’
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√
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=

n
√
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n3
· 1 + 2n−1/2
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≤ 1
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11.
∞∑
n=1

1
n
√
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Řešeńı: Řadu odhadneme zdola pro n ≥ 3:

1
n
√

lnn
≥ 1

lnn
≥ 1

n
.

Řada
∑∞

n=1
1
n diverguje, tedy i zadaná řada diverguje.

12.
∞∑
k=1

k− ln k

Řešeńı: Použijeme srovnávaćı kritérium. Pro k > e2 je k− ln k = 1
kln k < 1

k2
. Řada

konverguje, nebot’ konverguje řada
∑ 1

k2
.
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