
9. cvičení - výsledky

Příklad 1. smich

(a) Df = R; f ′(x) =

{
−1, x ∈ (−∞, 0)

1, x ∈ (0,∞).
; Df ′ = R \ {0}; v x = 0 je derivace zleva −1, zprava 1

(b) Df = R; f ′(x) =

{
3− 2x, x ∈ (−∞, 0) ∪ (3/2,∞),

2x, x ∈ (0, 3/2)
,

f ′
−(0) = 3, f ′

+(0) = 0, f ′
−(3/2) = 3, f ′

+(3/2) = 0; Df ′ = R \ {0, 32}

(c) Df = R \ {0}; f ′(x) =

{
1/x, x ∈ (−∞,−1) ∪ (1,∞),

−1/x, x ∈ (−1, 0) ∪ (0, 1),
,

f ′
−(−1) = −1, f ′

+(−1) = 1, f ′
−(0) = ∞, f ′

+(0) = −∞, f ′
−(1) = −1, f ′

+(1) = 1; Df ′ = R \ {−1, 0, 1}

(d) f ′(x) = sgnx na R \ {0}

(e) f ′ =

{
1, x ∈ (−∞, 0],

1/(1 + x), x ∈ (0,∞)
,

Pozor. Bod x = 0 je třeba vyšetřit zvláště.

Příklad 2. smich

(a) Df = (0, 1) ∪ (1,∞); f ′(x) = − 1
x·log2 x ; Df ′ = (0, 1) ∪ (1,∞)

(b) Df = R; f ′(x) = 9(3x2 − 1) cos8(x3 − x+ 2) ·
(
− sin

(
x3 − x+ 2

))
; Df ′ = R

(c) Df = R; f ′(x) = cos (sin (sinx)) · cos (sinx) · cosx; Df ′ = R

(d) Df = (−∞,−1) ∪ (1,∞); f ′(x) = 8x
(x2−1)(x2+1)

; Df ′ = (−∞,−1) ∪ (1,∞)

(e) Df = R; f ′(x) = sin(2x)− 2x cos(x2); Df ′ = R

(f) Df = (1, e) ∪ (e,∞); f ′(x) = 6
log(log3(x))

· log(x) · x; Df ′ = (1, e) ∪ (e,∞)

(g) Df = R; f ′(x) =

{
2, x ∈ (−∞,−3) ∪ (1,∞)

−2x, x ∈ (−3, 1)
, f ′

+(−3) = 6, f ′
−(−3) = −2, f ′

+(1) = 2, f ′
−(1) = −2;

Df ′ = R \ {−3, 1}

(h) Df = R; f ′(x) =


−1, x ∈ (−∞, 1]

2x− 3, x ∈ (1, 2]

1, x ∈ (2,∞)

; Df ′ = R

(i) Df = R; f ′(x) =

{
2x sin 1

3√x
− 1

3x
2
3 cos 1

3√x
, x ̸= 0,

0, x = 0.
; Df ′ = R

(j) Df = R; f ′(x) =

{
0, x ̸= 0,

−∞, x = 0.
; Df ′ = R
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Příklad 3. smich

(a) 152
37

(b) 1

(c) 1
6

(d) −1
3

(e) 0

(f) 1

(g) −1
3

(h) 0

(i) 1

(j) 1
3

(k) ∞

(l) −1
6

(m) 0

(n) 0

(o) 0

(p) 0

Příklad 4. sad

(a) f ′ =

{
1, x ∈ ((2k + 1)π, (2k + 2)π), k ∈ Z
4 cosx

sin2 x+1
+ 1, x ∈ (2kπ, (2k + 1)π), k ∈ Z

Dále pak f ′
+(2kπ) = 5, f ′

−(2kπ) = 1, f ′
+((2k + 1)π) = 1, f ′

−((2k + 1)π) = −3.

(b) f ′ =

{
0, x ∈

(
−π

3 + kπ, π3 + kπ
)
, k ∈ Z

− sinx, x ∈
(
π
3 + kπ, 2π3 + kπ

)
, k ∈ Z

• f ′
−(−π

3 + 2kπ) =
√
3/2, f ′

+(−π
3 + 2kπ) = 0,

• f ′
−(

π
3 + 2kπ) = 0, f ′

+(
π
3 + 2kπ) = −

√
3/2,

• f ′
−(

2π
3 + 2kπ) = −

√
3/2, f ′

+(
2π
3 + 2kπ) = 0,

• f ′
−(

4π
3 + 2kπ) = 0, f ′

+(
4π
3 + 2kπ) =

√
3/2.

(c) f ′ = 2|x|
x3+x

, x ∈ R \ {0}, f ′
−(0) = −2, f ′

+(0) = 2

(d) f ′(x) =

{
ex−1(2x+ x2), x < 1,

e1−x(2x− x2), x > 1,
f ′
−(1) = 3, f ′

+(1) = −1.

(e) f ′ =
√
2

(sinx+cosx)2
, x ∈ R \ {−π/4 + kπ : k ∈ Z},

A jednostranné derivace f ′
−(−π/4 + kπ) = ∞, f ′

+(−π/4 + kπ) = −∞.
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(f) f ′ = xe−x2√
1−e−x2

, x ∈ R \ {0}, f ′
−(0) = −1, f ′

+(0) = 1

(g) f ′(x) = 2x√
1−

(
1

1+x2

)2
·(1+x2)2

, x ̸= 0.

Jednostranné derivace f ′
−(0) = −

√
2, f ′

+(0) =
√
2.

(h) f ′(x) = 2x
(
sin

(
1
x

)
+ cos

(
1
x

))
+ x2

(
− 1

x2 cos
(
1
x

)
+ 1

x2 sin
(
1
x

))
, x ̸= 0

V nule z definice f ′(0) = limx→0 x(sin
1
x + cos 1

x) = 0.

(i) f ′(x) = xx
2 · (2x log x+ x).

(j) f ′(x) =

{
− sinx, x ∈ (0, 1),

−2x sinx2, x ∈ (−∞, 0) ∪ (1,∞).

Dále f ′(0) = 0 a f ′
−(1) = − sin 1, f ′

+(1) = −2 sin 1

(k) f ′(x) =


1, x ∈ (−1+

√
5

2 , 3+
√
5

2 ),

−2x, x ∈ (0, −1+
√
5

2 ),

2(x− 1), x ∈ (−∞, 0) ∪ (3+
√
5

2 ,∞).
Pak spočteme jednostranné derivace:

• f ′
−(

−1+
√
5

2 ) = 2− 2
√
5, f ′

+(
−1+

√
5

2 ) = −1+
√
5

2 ,

• f ′
−(

3+
√
5

2 ) = 1, f ′
+(

3+
√
5

2 ) = 1 +
√
5,

• f ′
−(0) = −2, f ′

+(0) = 0.

(l) f ′(x) =

{
2 tanx 1

cos2 x

1+tan4 x
, x ̸= π

2 + kπ

0, x = π
2 + kπ.
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