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1. [𝑥 ∈ ℝ] න𝑥 ⋅ e2𝑥 d𝑥 = อ
𝑢 = 𝑥 𝑣′ = e2𝑥

𝑢′ = 1 𝑣 = 1
2e

2𝑥 อ = 𝑥
2e

2𝑥 − 1
2 න e2𝑥 d𝑥 =

= 1
4e

2𝑥(2𝑥 − 1) + 𝑐

2. [𝑥 ∈ ℝ] න𝑥 ⋅ arctg 𝑥 d𝑥 = อ
𝑢 = arctg 𝑥 𝑣′ = 𝑥
𝑢′ = 1

1+𝑥2 𝑣 = 𝑥2
2

อ =

= 𝑥2
2 arctg 𝑥 − 1

2 න
𝑥2

1 + 𝑥2 d𝑥 = 𝑥2
2 arctg 𝑥 − 1

2 න
(𝑥2 + 1) − 1

1 + 𝑥2 d𝑥 =

𝑥2 + 1
2 arctg 𝑥 − 𝑥

2 + 𝑐

3. [𝑥 ∈ ℝ ⧵ {0;−1}] න 𝑥2 − 3𝑥 + 2
𝑥3 + 2𝑥2 + 𝑥 d𝑥 = නቆ𝐴𝑥 + 𝐵

𝑥 + 1 + 𝐶
(𝑥 + 1)2ቇ d𝑥 =

𝑥2 − 3𝑥 + 2 = 𝐴 (𝑥 + 1)2 + 𝐵 𝑥(𝑥 + 1) + 𝐶 𝑥
𝑥 = 0 ∶ 2 = 𝐴

𝑥 = −1 ∶ 6 = −𝐶 𝐶 = −6
𝑥2 ∶ 1 = 𝐴 + 𝐵 𝐵 = −1

= 2න 1
𝑥 d𝑥 −න 1

𝑥 + 1ᇣᇧᇤᇧᇥ
𝑓′(𝑥)
𝑓(𝑥)

d𝑥 −6 න 1
(𝑥 + 1)2 d𝑥

ᇣᇧᇧᇧᇧᇤᇧᇧᇧᇧᇥ
𝒜(lze i substitucı́)

= ቤ න 1
(𝑥 + 1)2 d𝑥 = −1

𝑥 + 1 + 𝑐1 ቤ

𝒜 ∶ න1 ⋅ 1
𝑥 + 1 d𝑥 = ቮ

𝑢 = 1
𝑥+1 𝑣′ = 1

𝑢′ = −1
(𝑥+1)2 𝑣 = 𝑥

ቮ = 1
𝑥 + 1 ⋅ 𝑥 − න −1

(𝑥 + 1)2 ⋅ 𝑥 d𝑥

න 1
𝑥 + 1 d𝑥 = 𝑥

𝑥 + 1 + න 𝑥
(𝑥 + 1)2 d𝑥 = 𝑥

𝑥 + 1 +න (𝑥 + 1) − 1
(𝑥 + 1)2 d𝑥

න 1
𝑥 + 1 d𝑥 = 𝑥

𝑥 + 1 + න 1
𝑥 + 1 d𝑥 − න 1

(𝑥 + 1)2 d𝑥

න 1
(𝑥 + 1)2 d𝑥 = 𝑥

𝑥 + 1 + 𝑐2 =
𝑥

𝑥 + 1 − 1 + 𝑐1ᇣᇧᇧᇤᇧᇧᇥ
𝑐2

= 𝑥 − 𝑥 − 1
𝑥 + 1 + 𝑐1 =

−1
𝑥 + 1 + 𝑐1

= 2 ln |𝑥| − ln |𝑥 + 1| − 6 ⋅ ቆ −1
𝑥 + 1 + 𝑐1ቇ = ln 𝑥2 − ln |𝑥 + 1| + 6

𝑥 + 1 − 6𝑐1ᇣᇧᇤᇧᇥ
𝑐

=

= ln 𝑥2
|𝑥 + 1| +

6
𝑥 + 1 + 𝑐
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4. [𝑥 ∈ (0 ; ∞)] න ln 𝑥
𝑥2 d𝑥 = ቮ

𝑢 = ln 𝑥 𝑣′ = 1
𝑥2

𝑢′ = 1
𝑥 𝑣 = −1

𝑥

ቮ = − ln 𝑥
𝑥 − න− 1

𝑥2 d𝑥 =

= − ln 𝑥
𝑥 + න𝑥−2 d𝑥 = − ln 𝑥

𝑥 + 𝑥−1
−1 + 𝑐 = −1𝑥 ⋅ (1 + ln 𝑥) + 𝑐

5. [𝑥 ∈ ⟨−1 ; 1⟩] න arcsin 𝑥 d𝑥 = ቮ
𝑢 = arcsin 𝑥 𝑣′ = 1

𝑢′ = 1
√1−𝑥2 𝑣 = 𝑥

ቮ =

= 𝑥 arcsin 𝑥−න 𝑥
√1 − 𝑥2

d𝑥 = 𝑥 arcsin 𝑥+න −𝑥
√1 − 𝑥2

d𝑥 =
ተ
ተ

𝑤 = √1 − 𝑥2
𝑤2 = 1 − 𝑥2

2𝑤 d𝑤 =−2𝑥 d𝑥
𝑤
−𝑥 d𝑤 = d𝑥

ተ
ተ
=

= 𝑥 arcsin 𝑥 + න −𝑥
𝑤 ⋅ 𝑤

−𝑥 d𝑤 = 𝑥 arcsin 𝑥 + න d𝑤 = 𝑥 arcsin 𝑥 + 𝑤 + 𝑐 =

= 𝑥 arcsin 𝑥 + ඥ1 − 𝑥2 + 𝑐

6. [𝑥 ∈ ℝ] න(4𝑥 + 5) ⋅ 23𝑥−1 d𝑥 = න(4𝑥 + 5) ⋅ e(3𝑥−1) ln2 d𝑥

= ቮ
𝑢 = 4𝑥 + 5 𝑣′ = e(3𝑥−1) ln2

𝑢′ = 4 𝑣 = e(3𝑥−1) ln2
3 ln2

ቮ = (4𝑥 + 5) ⋅ e
(3𝑥−1) ln2

3 ln 2 − 4න e(3𝑥−1) ln2
3 ln 2 d𝑥 =

= 4𝑥 + 5
3 ln 2 ⋅ 23𝑥−1 − 4

(3 ln 2)2 ⋅ 2
3𝑥−1 + 𝑐

7. [𝑥 ∈ (1 ; ∞)] න𝑥 ln(𝑥 − 1) d𝑥 = ቮ
𝑢 = ln(𝑥 − 1) 𝑣′ = 𝑥

𝑢′ = 1
𝑥−1 𝑣 = 𝑥2

2

ቮ =

= 𝑥2
2 ln(𝑥 − 1) − 1

2 න
𝑥2

𝑥 − 1 d𝑥 = 𝑥2
2 ln(𝑥 − 1) − 1

2 න
[𝑥(𝑥 − 1)] + 𝑥

𝑥 − 1 d𝑥 =

= 𝑥2
2 ln(𝑥 − 1) − 1

2 න𝑥 d𝑥 − 1
2 න

(𝑥 − 1) + 1
𝑥 − 1 d𝑥 =

= 𝑥2
2 ln(𝑥 − 1) − 1

2 ⋅ 𝑥
2

2 − 1
2 න d𝑥 − 1

2 න
1

𝑥 − 1ᇣᇧᇤᇧᇥ
𝑓′(𝑥)
𝑓(𝑥)

d𝑥 =

= 𝑥2
2 ln(𝑥 − 1) − 𝑥2

4 − 𝑥
2 − 1

2 ln(𝑥 − 1) + 𝑐 = −𝑥
2 + 2𝑥
4 + 𝑥2 − 1

2 ln(𝑥 − 1) + 𝑐

Brno 2019 RNDr. Rudolf Schwarz, CSc.



FAST – Mat 2: Integrace per partes str. 4 z 5

8. [𝑥 ∈ ℝ] න𝑥 ⋅ e−𝑥 d𝑥 = ተተ

𝑢 = 𝑥 𝑣′ = e−𝑥
𝑢′ = 1 𝑣 = −e−𝑥

𝑦 = −𝑥
d𝑦 = − d𝑥

ተተ = −𝑥e−𝑥 −න−e−𝑥 d𝑥 =

= −𝑥 + 1
e𝑥 + 𝑐

9. [𝑥 ∈ ℝ] න𝑥 cos 𝑥 d𝑥 = ቤ
𝑢 = 𝑥 𝑣′ = cos 𝑥
𝑢′ = 1 𝑣 = sin 𝑥 ቤ = 𝑥 sin 𝑥 − න sin 𝑥 d𝑥 =

= 𝑥 sin 𝑥 + cos 𝑥 + 𝑐

10. [𝑥 ∈ ℝ] න e𝑥 sin 𝑥 d𝑥 = ቤ
𝑢1 = e𝑥 𝑣′1 = sin 𝑥
𝑢′1 = e𝑥 𝑣1 =− cos 𝑥 ቤ =

= −e𝑥 cos 𝑥−න−e𝑥 cos 𝑥 d𝑥 = −e𝑥 cos 𝑥+න e𝑥 cos 𝑥 d𝑥 = ቤ
𝑢2 = e𝑥 𝑣′2 = cos 𝑥
𝑢′2 = e𝑥 𝑣2 = sin 𝑥 ቤ =

= −e𝑥 cos 𝑥 + e𝑥 sin 𝑥 − න e𝑥 sin 𝑥 d𝑥 ⇓

න e𝑥 sin 𝑥 d𝑥 = −e𝑥 cos 𝑥 + e𝑥 sin 𝑥 − න e𝑥 sin 𝑥 d𝑥

2න e𝑥 sin 𝑥 d𝑥 = −e𝑥 cos 𝑥 + e𝑥 sin 𝑥

න e𝑥 sin 𝑥 d𝑥 = 1
2e

𝑥 sin 𝑥 − 1
2e

𝑥 cos 𝑥 + 𝑐

11. [𝑥 ∈ ℝ] න𝑥2 sin 𝑥 d𝑥 = ቤ
𝑢1 = 𝑥2 𝑣′1 = sin 𝑥
𝑢′1 = 2𝑥 𝑣1 =− cos 𝑥 ቤ = −𝑥2 cos 𝑥−න−2𝑥 cos 𝑥 d𝑥 =

= −𝑥2 cos 𝑥 + න2𝑥 cos 𝑥 d𝑥 = ቤ
𝑢2 = 2𝑥 𝑣′2 = cos 𝑥
𝑢′2 = 2 𝑣2 = sin 𝑥 ቤ =

= −𝑥2 cos 𝑥 + 2𝑥 sin 𝑥 − න2 sin 𝑥 d𝑥 = −𝑥2 cos 𝑥 + 2𝑥 sin 𝑥 + 2 cos 𝑥 + 𝑐
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12. [𝑥 ≠ 𝑘π] න 𝑥
sin2 𝑥

d𝑥 = ቮ
𝑢 = 𝑥 𝑣′ = 1

sin2 𝑥

𝑢′ = 1 𝑣 = − cotg 𝑥
ቮ =

= −𝑥 cotg 𝑥 − න− cos 𝑥
sin 𝑥ᇣᇤᇥ
𝑓′(𝑥)
𝑓(𝑥)

d𝑥 = −𝑥 cotg 𝑥 + ln | sin 𝑥| + 𝑐

13. [𝑥 ∈ (−1 ; ∞)] න ln(𝑥 + 1) d𝑥 = อ
𝑢 = ln(𝑥 + 1) 𝑣′ = 1
𝑢′ = 1

𝑥+1 𝑣 = 𝑥
อ =

= 𝑥 ln(𝑥 + 1) − න 𝑥
𝑥 + 1 d𝑥 = 𝑥 ln(𝑥 + 1) − න (𝑥 + 1) − 1

𝑥 + 1 d𝑥 =

= 𝑥 ln(𝑥 + 1) − න 𝑥 + 1
𝑥 + 1 d𝑥 − න −1

𝑥 + 1 d𝑥 = 𝑥 ln(𝑥 + 1) − න d𝑥 + න 1
𝑥 + 1ᇣᇧᇤᇧᇥ
𝑓′(𝑥)
𝑓(𝑥)

d𝑥 =

= 𝑥 ln(𝑥 + 1) − 𝑥 + ln(𝑥 + 1) + 𝑐

14. [𝑥 > 0] න ln3 𝑥 d𝑥 = ቮ
𝑢1 = ln3 𝑥 𝑣′1 = 1
𝑢′1 = 3 ln2 𝑥 ⋅ ቀ1𝑥ቁ 𝑣1 = 𝑥

ቮ = 𝑥 ln3 𝑥 − න3 ln2 𝑥 d𝑥 =

= ቮ
𝑢2 = ln2 𝑥 𝑣′2 = 1
𝑢′2 = 2 ln 𝑥 ⋅ ቀ1𝑥ቁ 𝑣2 = 𝑥

ቮ = 𝑥 ln3 𝑥 − 3 ൬𝑥 ln2 𝑥 − න2 ln 𝑥 d𝑥൰ =

= อ
𝑢3 = ln 𝑥 𝑣′3 = 1
𝑢′3 =

1
𝑥 𝑣3 = 𝑥 อ = 𝑥 ln3 𝑥 − 3𝑥 ln2 𝑥 + 6 ൬𝑥 ln 𝑥 − න d𝑥൰ =

= 𝑥 ln3 𝑥 − 3𝑥 ln2 𝑥 + 6𝑥 ln 𝑥 − 6𝑥 + 𝑐
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