
5th lesson
https://www2.karlin.mff.cuni.cz/∼kuncova/en/teachMat1.php
kunck6am@natur.cuni.cz

Theory

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.

Hints

A2 −B2 = (A−B)(A+B)

A3 −B3 = (A−B)(A2 +AB +B2)

An −Bn = (A−B)(An−1 +An−2B +An−3B2 + . . .+A2Bn−3 +ABn−2 +Bn−1)

(A+B)n = An +

(
n

1

)
An−1B

(
n

2

)
Am−2B2 + · · ·+Bn

Exercises

1. Find limits:

(a) lim
n→∞

√
n+ 2 +

√
n

(b) lim
n→∞

√
n+ 2−

√
n

(c) lim
n→∞

√
n2 + 1

n

(d) lim
n→∞

√
n− 1−

√
n√

n2 − 3−
√

(n+ 2)2

2. 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)!

Bonus

3. True or false? (Divergent can mean both tending to infinity or oscillating.)

(a) Let xn be convergent sequence and yn be divergent sequence. Decide if
sequences a) xn + yn, b) xnyn are divergent.
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(b) Let xn a yn be divergent sequences. Decide if sequences a) xn + yn, b) xnyn
are divergent.

(c) Let limxn = 0 a yn be an arbitrary sequence. Decide if lim(xnyn) = 0 ?

(d) Let lim(xnyn) = 0. Decide if either limxn = 0 or lim yn = 0 ?
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