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analýzy I. Brno, 2012. Dostupné z:
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Monotónnost a lokálńı extrémy

Př́ıklad 1: Určete intervaly monotonie a lokálńı extrémy pro následuj́ıćı
funkce.

a) f (x) = x2 · e−x
, D (f ) = R

b) f (x) = x

ln x , D (f ) = R+ − {1}
c) f (x) = x − 2 · sin x , D (f ) = (0, 2π)

d) f (x) = (x+3)2

e
x

, D (f ) = R

e) f (x) =
3

√

(x4 − 1)2

f) f (x) = x3 · 3

√

(x − 1)2
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Monotónnost a lokálńı extrémy – výsledky

a) na (−∞, 0) a (2, ∞) rostoućı, na (0, 2) klesaj́ıćı,
[2, 4 ln 2] lokálńı maximum, [0, 0] lokálńı minimum

b) na (0, e) klesaj́ıćı, na (e, ∞) rostoućı, na (0, 2) klesaj́ıćı,
[e, e] lokálńı minimum

c) na
(

0, π3
)

a
(

5π
3 , 2π

)

klesaj́ıćı, na
(

π

3 ,
5π
3

)

rostoućı,
[

π

3 , π −
√
3
]

lokálńı minimum,
[

5π
3 ,

5π
3 +

√
3
]

lokálńı maximum

d) na (−∞, −3) a (−1, ∞) klesaj́ıćı, na (−3,−1) rostoućı,
[−3, 0] lokálńı minimum, [−1, 4e] lokálńı maximum

e) na (−∞,−1) a (0, 1) klesaj́ıćı, na (−1, 0) a (1,∞) rostoućı,
[0, 1] lokálńı minimum, [−1, 0] , [1, 0] lokálńı maxima

f) na
(

9
11 , 1

)

klesaj́ıćı, na
(

−∞,
9
11

)

a (1, ∞) rostoućı,

[1, 0] lokálńı minimum,
[

9
11 ,

36· 3
√
4

3√
1111

]

lokálńı maximum
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Konvexnost/konkávnost a inflexńı body

Př́ıklad 2: Rozhodněte o konvexnosti a konkávnosti funkce a najděte
př́ıpadné inflexńı body u následuj́ıćıch funkćı.

a) f (x) = x3 − 12x , f ′ (x) = 3x2 − 12, D (f ) = D (f ′) = R

b) f (x) = x2 · e−x
, f ′ (x) = x · e−x · (2− x) , D (f ) = D (f ′) = R

c) f (x) = x

ln x , f (x) = ln x−1
ln2x

D (f ) = D (f ′) = R+ − {1}

d) f (x) = x · e− x
2

2 , f ′ (x) = e−
x
2

2 ·
(

1− x2
)

, D (f ) = D (f ′) = R

e) f (x) = x4 − 2x3 − 12x2 + 7x − 3, D (f ) = R

f) f (x) = (x+3)2

e
x

, f ′ (x) = x
2+4x+3

e
x

, D (f ) = D (f ′) = R
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Konvexnost/konkávnost a inflexńı body – výsledky

a) na (−∞, 0) konkávńı, na (0,∞) konvexńı, [0, 0] inflexńı bod

b) na
(

−∞, 2−
√
2
)

a
(

2 +
√
2, ∞

)

konvexńı, na
(

2−
√
2, 2 +

√
2
)

konkávńı,
[

2−
√
2,
(

6− 4
√
2
)

e1+
√

2
2

]

,

[

2 +
√
2,
(

6 + 4
√
2
)

e1−
√

2
2

]

inflexńı body

c) na (0, 1) a
(

e2, ∞
)

konkávńı, na
(

1, e2
)

konvexńı,
[

e2, e
2

2

]

inflexńı

bod

d) na
(

−∞,−
√
3
)

a
(

0,
√
3
)

konkávńı, na
(

−
√
3, 0

)

a
(√

3, ∞
)

konvexńı, [0, 0],
[

−
√
3, e−

3
2

]

,
[√

3, e−
3
2

]

inflexńı body

e) na (−∞, −1) a (2, ∞) konvexńı, na (−1, 2) konkávńı,
[−1, −19] , [2, −37] inflexńı body

f) na
(

−∞, −1−
√
2
)

a
(

−1 +
√
2, ∞

)

konvexńı, na
(

−1−
√
2,−1 +

√
2
)

konkávńı,
[

−1−
√
2, 6−4

√
2

e
−1−

√

2

]

,

[

−1 +
√
2, 6+4

√
2

e
−1+

√

2

]

inflexńı body
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Asymptoty

Př́ıklad 3: Určete asymptoty bez směrnice u následuj́ıćıch funkćı:

a) f (x) = 1
x
2

b) f (x) = 5x + sin x
x

c) f (x) = x

ln x

Př́ıklad 4: Určete asymptoty se směrnićı (tj. v nevlastńıch bodech ±∞)
u následuj́ıćıch funkćı:

a) f (x) = 3x2

x−1 , D (f ) = R − {1}
b) f (x) = 4+x

3

4−x
2 , D (f ) = R − {±2}

c) f (x) = e
x

x+1 , D (f ) = R − {−1}
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Asymptoty

Př́ıklad 3: Určete asymptoty bez směrnice u následuj́ıćıch funkćı:

a) f (x) = 1
x
2

b) f (x) = 5x + sin x
x

c) f (x) = x

ln x

Př́ıklad 4: Určete asymptoty se směrnićı (tj. v nevlastńıch bodech ±∞)
u následuj́ıćıch funkćı:

a) f (x) = 3x2

x−1 , D (f ) = R − {1}
b) f (x) = 4+x

3

4−x
2 , D (f ) = R − {±2}

c) f (x) = e
x

x+1 , D (f ) = R − {−1}

Výsledky:

3. a) x = 0, b) neexistuje, c) x = 1
4. a) y = 3x + 3, b) y = −x , c) y = 0
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Celkový postup vyšeťrováńı pr̊uběhu funkce

Definičńı obor

Lichost, sudost, periodičnost

Charakteristika bodů nespojitosti (výpočet jednostranných limit)

Řešeńı rovnice f (x) = 0 (intervaly, kdy je funkce nad osou x či pod
osou x)

Řešeńı rovnice f ′ (x) = 0 (intervaly monotónnosti, lokálńı extrémy)

Řešeńı rovnice f ′′ (x) = 0 (intervaly konvexnosti/konkávnosti, inflexńı
body)

Asymptoty
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Pr̊uběh funkce – p̌ŕıklady

Př́ıklad 5: U funkce f (x) = x
3

x
2−1

byl vyšeťren jej́ı pr̊uběh. Načrtněte graf
funkce dle dostupných informaćı (viz soubor Přı́klad 266 -

vzorový.docx ve Studijńıch materiálech, ve složce Seminá̌re).

Př́ıklad 6: Vyšeťrete pr̊uběh následuj́ıćıch funkćı a načtrtněte jejich graf,
je-li dána jejich prvńı i druhá derivace.

a) f (x) = x

3−x
2 , f ′ (x) = 3+x

2

(3−x
2)2

, f ′′ (x) =
2x(9+x

2)
(3−x

2)3

b) f (x) = 1
2

(

x + 1
x

)

, f ′ (x) = x
2−1
2x2

, f ′′ (x) = 1
x
3

c) f (x) = ln x2

x
, f ′ (x) = 2−ln x2

x
2 , f ′′ (x) = 2 ln x2−6

x
3

Př́ıklad 7: Vyšeťrete pr̊uběh následuj́ıćıch funkćı a načrtněte jejich graf.

a) f (x) = x
2+1

x
2−1

b) f (x) = − x
2

x+1

c) f (x) = x · e− x
2

2
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