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Séria úloh 6: Limita postupnosti

Chciet’ nájst’ pravdu je zásluha, i ked’ cestou blúdime.
Ch. Lichtenberg

1. Nech a ≥ b ≥ c > 0 sú reálne č́ısla. Dokážte, že lim
n→∞

n
√
an + bn + cn = a.

2. Vypoč́ıtajte (ak existujú) nasledujúce limity postupnost́ı:

a) lim
n→∞

[
n

(√
a+ 1

n
−
√
a

)]
, a > 0; b) lim

n→∞
(−2)n + 3n

(−2)n+1 + 3n+1 ;

c) lim
n→∞

4√n5 + 2− 3√n2 + 1
5√n4 + 2−

√
n3 + 1

; d) lim
n→∞

2n+ 1
n 3√n3 + n2 − n2

;

e) lim
n→∞

n∑
k=2

1
(k − 1)k ; f) lim

n→∞
(3n − 2n);

g) lim
n→∞

4n
√

3n3; h) lim
n→∞

(
an2

n+ 1 −
bn2

n− 1

)
, a, b ∈ R;

i) lim
n→∞

(
n2

n− a
− n2

n− b

)
, a, b ∈ R; j) lim

n→∞
n4 − n3

n2 + n
;

k) lim
n→∞

n∏
k=1

5k√
16; l) lim

n→∞

[
n

n∑
k=1

1
n+ k

]
;

m) lim
n→∞

n
√
π(−1)n

n2 + n+ 1; n) lim
n→∞

√
n2 − 1 +

√
n2 + 1

n
;

o) lim
n→∞

n
√

4n − 3n−2; p) lim
n→∞

[
n

2
n

n2 · cos(n2 + 1)
]
;

r) lim
n→∞

n
√

4n2 + 3n+ 1− 2n2

n+ 1 ; s) lim
n→∞

(5
6 + 13

36 + · · ·+ 3n + 2n

6n

)
.

t) lim
n→∞

(
1 + 1√

2
+ · · ·+ 1√

n

)
; u) lim

n→∞

4√2 + n5 −
√

2n3 + 3
(n+ sinn)

√
7n

;

v) lim
n→∞

n
√
n−
√
n+ 1

; w) lim
n→∞

(3n− 1)! + (3n+ 1)!
(3n)!(n− 1) ;

x) lim
n→∞

(n+ 4)!− (n+ 2)!
(n+ 3)! ; y) lim

n→∞

√
n

1− 3
√
n

;

z) lim
n→∞

1√
n2 + 1− n

; dz) lim
n→∞

E(
√
n);

α) lim
n→∞

(
√
n− n); β) lim

n→∞
n4 − 5n

n2 − 3n+ 1;

ε) lim
n→∞

E(nx)
n

, x ∈ R; ζ) lim
n→∞

n

√
5n+ 1
n+ 5 ;

η) lim
n→∞

( 2n
2n2 − 1 cos n+ 1

2n− 1

)
; ϑ) lim

n→∞

5√n7 + 1 +
√
n

3√
n2 + 5√

n7 − 1
;

κ) lim
n→∞

(
1 + 1

n

) 1
n

; λ) lim
n→∞

n
√

lnn;
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µ) lim
n→∞

(−1)n + cos(n!)
3n+ 4 ; ν) lim

n→∞

e1/n + sin n
n2+1 · cosn

1 + cos 1
n

.

3. Z defińıcie dokážte, že:

a) lim
n→∞

7− n2

n
= −∞; b) lim

n→∞
1√

n+ 1−
√
n

= +∞;

c) lim
n→∞

(2− n3) = −∞; d) lim
n→∞

(n2 + lnn) = +∞;

e) lim
n→∞

2
√

n−1 = +∞; f) lim
n→∞

(− 3√n) = −∞;

g) lim
n→∞

tg
( 1
n
− π

2

)
= −∞; h) lim

n→∞
n3

10ln n
= +∞.

4. Dokážte, že pre každú postupnost’ (an)∞1 plat́ı lim
n→∞

an = +∞ ⇔ lim
n→∞

E(an) = +∞.

5. Dokážte, že nasledujúce rekurentne zadané postupnosti sú konvergentné a nájdite ich limity.

a) an+1 = 1
2

(
an + 1

an

)
, a1 = 2; b) 5bn+1 = b2

n + 6, b1 = 0;

c) cn+1 =
√

2 + cn, c1 =
√

2; d) dn+1 = 1
1+dn

, d1 = 1.

6.* Nájdite nutnú a postačujúcu podmienku pre postupnost’ (an)∞1 , aby

E
(

lim
n→∞

an

)
= lim

n→∞
E(an).

Dohoda: E(+∞) = +∞ a E(−∞) = −∞.

7. Určte konštanty a, b, c, d ∈ R tak, aby

a) lim
n→∞

(
3
√

1− n2 − an− b
)

= 0;

b) lim
n→∞

(√
n4 − n2 + 1− (a+ b)n2 − (c+ d)

)
= 0 a súčasne

lim
n→∞

(√
n4 + n2 + 1− (a− b)n2 − (c− d)

)
= 0.
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