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Theory

Definition 1.

Theorem 2. Let {bk} be a subsequence of {an}. If limn→∞ an = A ∈ R, then also
limk→∞ bk = A.

Facts

1. limn→+∞
n!
nn = 0

2. a > 1: limn→+∞
an

n! = 0.

3. β > 0, a > 1: limn→+∞
nβ

an = 0.

4. α > 0, β > 0: limn→+∞
lnα n
nβ

= 0.

Exercises

1. Find limits:

(a) lim
n→∞

(−2)n + 3n

(−2)n+1 + 3n+1

(b) lim
n→+∞

1n + 2n + 3n + 4n + 5n

5, 0001n

(c) lim
n→∞

3n + n5 + (n+ 1)!

n(n6 + n!)

(d) lim
n→∞

lnn+ n3 + 1
n + en + 5n

ln10 n+ n4 + 5n + n3 + 4n

(e) lim
n→∞

(n+ 2)! + (n+ 1)!

(n+ 2)!− (n+ 1)!

2. Find infimum, minimum, maximum and supremum in R:

(a) N
(b) (0; 2]

(c) (0; 1) ∩Q
(d) {x ∈ Z;x ≥ −

√
6}

(e) {(−1)n
√
n;n ∈ N}

(f) {arctan x;x ∈ R}

(g)

{
1− 1

n
;n ∈ N

}
(h)

{
1 + (−1)n

2
;n ∈ N

}
(i)
{

cos
nπ

2
;n ∈ N

}
(j) {(−1)nn;n ∈ N}

3. Find lim sup and lim inf of the following sequences. Can we find also limits?

(a) xn = 1− 1

n

(b) xn = (−1)n−1
(

2 +
3

n

)
(c) xn =

(−1)n

n
+

1 + (−1)n

2

(d) xn = 1 +
n

n+ 1
cos

nπ

2

(e) xn = 1 + 2(−1)n+1 + 3 · (−1)
n(n−1)

2

(f) xn = (−1)nn

(g) xn = −n[2 + (−1)n]

Mathematics 1, 2020/21, Kristýna Kuncová 1
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