
Řešeńı dú
2. sada

2.f)

fn(x) =
x

n
ln

x

n
, x > 0.

na (0, ε) a (ε,+∞) pro ε > 0.

Řešeńı. Pro x > 0 zřejmě plat́ı

f(x) = lim
n→+∞

fn(x) = lim
n→+∞
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= 0,

nebot’ v́ıme, že lim
x→0+

x lnx = 0 a pak stač́ı použ́ıt Heineho větu.

Nyńı uvažujme (0, ε). Už v́ıme, že lim
x→0+

fn(x) = 0. Dále plat́ı, že

fn(x) = 0⇔ x = n a fn > 0 na (n,+∞) a naopak fn < 0 na (0, n).
Máme
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Tud́ı̌z f ′n(x) = 0 ⇔ x
n = e−1 ⇔ x = n

e . Pak nutně fn je klesaj́ıćı na
(0, ne ) a rostoućı na (ne ,+∞). Pro n > eε pak plat́ı

sup
(0,ε)
|fn(x)− 0| = sup

(0,ε)
|fn(x)|

= |fn(ε)| = −
ε

n
ln

ε

n
→ 0, n→ +∞.

Pak ale fn ⇒ 0 na (0, ε).
Na (ε,+∞) plat́ı

sup
(ε,+∞)

|fn(x)− 0| = sup
(0,ε)
|fn(x)| = +∞,

nebot’ zřejmě lim
x→+∞

fn(x) = +∞. Tud́ı̌z fn nem̊uže konvergovat stej-

noměrně na (ε,+∞).
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