
UMB/564 Pr̊uběh funkce II 11. cvičeńı

Př́ıklady k procvičeńı

1. Vyšetřete pr̊uběh funkce1

a) f(x) = x4 − 8x2 + 4

b) f(x) =
x4

4
− 4x3

3
+ 2x2 − 1

c) f(x) =
x2 + 1

x

d) f(x) = x3 · e−4x

e) f(x) = e
1

x2−4x+3

f) f(x) = x− ln(x2 − 9)

g) f(x) =
lnx√
x

h) f(x) =
√
x2 − x4

2. Uved’te př́ıklad funkce (tj. napǐste předpis) s danými vlastnostmi:

a) f ′(0) = 0, f ′′(0) > 0 a f má v bodě x = 0 lokálńı extrém;

b) f ′(0) = 0, f ′′(0) > 0 a f nemá v bodě x = 0 lokálńı extrém;

c) f ′(0) = 0, f ′′(0) = 0 a f má v bodě x = 0 lokálńı extrém;

d) f ′(0) = 0, f ′′(0) = 0 a f nemá v bodě x = 0 lokálńı extrém;

e) f ′(0) ̸= 0, f ′′(0) > 0 a f má v bodě x = 0 lokálńı extrém;

f) f ′(0) neexistuje a f má v bodě x = 0 lokálńı extrém;

g) f(1) = 1 a f ′(1) = −2;

Pokud taková funkce neexistuje, zd̊uvodněte.

3. Načrtněte graf funkce f , pro kterou plat́ı:

a) f(0) = 3, f ′(0) = 0, f ′′(0) < 0, f(2) = 2, f ′(2) = −1, f ′′(2) = 0, f(4) = 1,

f ′(4) = 0 a f ′′(4) > 0;

b) f ′(x) > 0 pro x > 2, f ′′(x) > 0 pro x > 2, f ′(x) < 0 pro x < 2 a f ′′(x) < 0 pro

x < 2. Může být taková funkce hladká (tj. existuje f ′(2))?

1Určete D(f) a limity ve všech jeho krajńıch bodech, intervaly monotonie a lokálńı extrémy, intervaly

křivosti (u př́ıklad̊u e) a h) nemuśıte) a obor hodnot H(f).
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Výsledky:

1. Ke kontrole graf̊u použijte např. Wolfram Alpha. Stručné výsledky ńıže. Ručně psané

řešeńı př́ıkladu h) ve zvláštńım souboru. Dotazy na zahram05@prf.jcu.cz

a) D(f) = R, lim
x→±∞

f(x) = +∞, minima v x = −2 a x = 2, lokálńı maximum v

x = 0, inflexńı body x = ±2
√
3

3
, H(f) = [−12,+∞)

b) D(f) = R, lim
x→±∞

f(x) = +∞, stacionárńı body x = 0 a x = 2, minimum v x = 0,

inflexńı body x = 2
3
a x = 2, H(f) = [−1,+∞)

c) D(f) = R \ {0}, lim
x→+∞

f(x) = +∞, lim
x→−∞

f(x) = −∞, lim
x→0+

f(x) = +∞,

lim
x→0−

f(x) = −∞, lokálńı maximum v x = −1, lokálńı minimum v x = 1, konkávńı

na (−∞, 0), konvexńı na (0,+∞), H(f) = (−∞,−2]∪ [2,+∞), asymptota y = x

d) D(f) = R, lim
x→+∞

f(x) = 0, lim
x→−∞

f(x) = −∞, stacionárńı body x = 0 a x = 3
4
,

maximum v x = 3
4
, inflexńı body x = 0, x = 3

4
±

√
3
4
, H(f) = (−∞, 27

64
e−3]

e) D(f) = R \ {1, 3}, lim
x→±∞

f(x) = 1, lim
x→1−

f(x) = lim
x→3+

f(x) = +∞, lim
x→1+

f(x) =

lim
x→3−

f(x) = 0, lokálńı maximum v x = 2, H(f) = (0, 1
e
] ∪ (1,+∞)

f) D(f) = (−∞,−3)∪ (3,+∞), lim
x→+∞

f(x) = +∞, lim
x→−∞

f(x) = −∞, lim
x→−3−

f(x) =

lim
x→3+

f(x) = +∞, lokálńı minimum v x = 1 +
√
10, f ′′(x) > 0 pro všechna

x ∈ D(f), H(f) = R

g) D(f) = (0,+∞), lim
x→+∞

f(x) = 0, lim
x→0+

f(x) = −∞, maximum v x = e2, inflexńı

bod x = e8/3, H(f) = (−∞, 2
e
]

2. a) f(x) = x2; b) neexistuje; c) f(x) = x4; d) f(x) = x3; e) neexistuje; f) f(x) = |x|;
g) f(x) = −2x+ 3

3. Dotazy na zahram05@prf.jcu.cz

http://wolframalpha.com

