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Séria úloh 6 a 1/2: Limita postupnosti – dodatočné úlohy

1. Vypoč́ıtajte (ak existuje) limitu:

a) lim
n→∞

(√
n+

√
n+
√
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√
n

)
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n→∞

(
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;
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n→∞
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1
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e) lim
n→∞
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n2 ;
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n→∞
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)
;
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n
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2021
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n+ 1; j) lim
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n
√
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n
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(
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√
n2 + n+ n
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n→∞
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n→∞
n
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q) lim
n→∞
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)
1
nk

;
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; t) lim
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w) lim
n→∞

(n+ 3)!
2(n+ 2)! + (n− 1)! ; x)* lim

n→∞

2n+1∑
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1
n2 + k

;

y) lim
n→∞

[
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n

n2 − n+ 1 sin(n2 − n+ 1)
]
; z) lim

n→∞

(
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) 1
n ;
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n→∞

( 1
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)
.

2. Pre ktoré x ∈ R existujú limity postupnost́ı an = sinnx a bn = cosnx, n ∈ N?

3. Vyberte konvergentnú postupnost’ z divergentnej postupnosti an = (−1)n
(

1
2 −

1
n2

)
, n ∈ N.

4. Zistite, ktoré z nasledujúcich divergentných postupnost́ı majú nevlastnú limitu:

a) an = n3 cosnπ
n2 + 2n− 1; b) an = n4 − 10n3

n+ 5 ;

c) bn = − n2

1 + n
√
n

; d) bn = n3 cos2 nπ;
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e) cn = (1−
√
n)2; f) cn = sin 2πn

3 ;

g) dn = n(−1)n ; h) dn =
(

1 + (−1)n

n

)n

;

i) en = n

n+ 1 · (−1)
n(n+1)

2 .

z Teoretické úlohy

(T1) Ktoré z nasledujúcich tvrdeńı sú ekvivalentné s tým, že lim
n→∞

an ∈ R?

(a) (∀p ∈ N)(∃ε > 0)(∃n0)(∀n ∈ N) (n > n0 ⇒ |an+p − an| < ε)

(b) (∃n0)(∀ε > 0)(∀n, p ∈ N) (n > n0 ⇒ |an+p − an| < ε)

(c) (∀ε > 0)(∃n0)(∀n ∈ N)(∀p ∈ {1, 2, 3, 4}) (n > n0 ⇒ |an+p − an| < ε)

(d) (∀ε > 0)(∃n0)(∀n ∈ N)(∀p ∈ N \ {1, 2, 3, 4}) (n > n0 ⇒ |an+p − an| < ε)

(e) (∀ε > 0)(∃n0)(∀n, p ∈ N) (n > n0 ⇒ |an+2p − an| < ε)

(f) (∀ε > 0)(∃n0 ∈ N)(∀n ∈ N) (n ≥ n0 ⇒ |an − an0 | < ε)

(T2) Je možné vybrat’ z postupnosti (an)∞1 nekonečne vel’a členov postupnost́ı tak, aby každý člen postupnosti
(an)∞1 bol členom nanajvýš jednej podpostupnosti?
(T3) Majme danú postupnost’ (an)∞1 a skonštruujme z nej novú postupnost’ (bn)∞1 pomocou jednej z nasle-
dujúcich úprav:

(i) vyhod́ıme z (an)∞1 konečne vel’a členov;

(ii) pridáme do (an)∞1 konečne vel’a členov;

(iii) vyhod́ıme z (an)∞1 nekonečne vel’a členov;

(iv) pridáme do (an)∞1 nekonečne vel’a členov;

(v) vyhod́ıme z (an)∞1 každý párny člen;

(vi) pridáme do (an)∞1 č́ıslo 0 medzi každé dva členy;

(vii) poprehadzujeme konečne vel’a členov.

Rozhodnite, ktorá z týchto operácíı bude mat’ vplyv na konvergenciu postupnosti (bn)∞1 v závislosti na
konvergencii postupnosti (an)∞1 .

(T4) Rozhodnite o platnosti nasledujúcich výrokov:

•
⋂

n∈N(n,+∞) = ∅

• Každá aritmetická postupnost’ je divergentná.

• Ak lim
n→∞

a4n = a, tak lim
n→∞

a2n = a.
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