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Aplikujeme:

➢ Integrace Per Partes

➢ Substituční metoda



Integrace Per Partes.

Integrujeme

Derivujeme

𝐺(𝑥)

𝑔(𝑥) 𝑓(𝑥)

𝐹(𝑥)



න𝑥𝑒𝑥 𝑑𝑥 =?

𝟏)

𝟐)

𝑒𝑥

𝑥𝑒𝑥

𝑥2

2

𝑥

𝑒𝑥1

𝑒𝑥

න𝑥𝑒𝑥 𝑑𝑥 =
𝑥2

2
𝑒𝑥 −න 𝑑𝑥

𝑥2

2
𝑒𝑥

න𝑥𝑒𝑥 𝑑𝑥 = 𝑥 𝑒𝑥−න 𝑑𝑥𝑒𝑥 = 𝑥𝑒𝑥−𝑒𝑥
𝑐



න𝑥 𝑠𝑖𝑛𝑥 𝑑𝑥 =?

𝑥

𝑠𝑖𝑛𝑥1

− cos 𝑥 න𝑥 𝑠𝑖𝑛𝑥 𝑑𝑥 = −𝑥 cos 𝑥 −න 𝑑𝑥−cos 𝑥 = −𝑥 cos 𝑥 +නcos 𝑥 𝑑𝑥

= −𝑥 𝑐𝑜𝑠𝑥 +𝑠𝑖𝑛𝑥
𝑐



න𝑒𝑥 𝑠𝑖𝑛𝑥 𝑑𝑥 =

𝑠𝑖𝑛𝑥

𝑒𝑥𝑐𝑜𝑠𝑥

𝑒𝑥

𝑒𝑥 sin 𝑥 −න 𝑑𝑥 =𝑒𝑥 cos 𝑥

𝑐𝑜𝑠𝑥

− sin 𝑥 𝑒𝑥

𝑒𝑥

𝑒𝑥 sin 𝑥−( 𝑐𝑜𝑠𝑥𝑒𝑥 −න 𝑑𝑥𝑒𝑥(−𝑠𝑖𝑛𝑥) )

𝑠𝑖𝑛𝑥= 𝑒𝑥 𝑐𝑜𝑠𝑥−𝑒𝑥 −න𝑒𝑥 𝑠𝑖𝑛𝑥 𝑑𝑥

න𝑒𝑥 𝑠𝑖𝑛𝑥 𝑑𝑥 𝑠𝑖𝑛𝑥= 𝑒𝑥 𝑐𝑜𝑠𝑥−𝑒𝑥 −න𝑒𝑥 𝑠𝑖𝑛𝑥 𝑑𝑥

2න𝑒𝑥 𝑠𝑖𝑛𝑥 𝑑𝑥 𝑠𝑖𝑛𝑥= 𝑒𝑥 𝑐𝑜𝑠𝑥−𝑒𝑥
𝑐

⇒ න𝑒𝑥 𝑠𝑖𝑛𝑥 𝑑𝑥 =
2

𝑠𝑖𝑛𝑥𝑒𝑥 𝑐𝑜𝑠𝑥−𝑒𝑥𝑐



න𝑒𝑥 𝑐𝑜𝑠𝑥 𝑑𝑥 =

𝑐𝑜𝑠𝑥

𝑒𝑥−𝑠𝑖𝑛𝑥

𝑒𝑥

𝑒𝑥 cos 𝑥+න 𝑑𝑥 =𝑒𝑥 𝑠𝑖𝑛 𝑥

𝑠𝑖𝑛𝑥

cos 𝑥 𝑒𝑥

𝑒𝑥

𝑒𝑥 cos 𝑥 𝑠𝑖𝑛𝑥+𝑒𝑥 −න 𝑑𝑥𝑒𝑥𝑐𝑜𝑠𝑥

න𝑒𝑥 𝑐𝑜𝑠𝑥 𝑑𝑥 𝑐𝑜𝑠𝑥= 𝑒𝑥 𝑠𝑖𝑛𝑥+𝑒𝑥 −න𝑒𝑥 𝑐𝑜𝑠𝑥 𝑑𝑥

2න𝑒𝑥 𝑐𝑜𝑠𝑥 𝑑𝑥 𝑐𝑜𝑠𝑥= 𝑒𝑥 𝑠𝑖𝑛𝑥+𝑒𝑥
𝑐

⇒ න𝑒𝑥 𝑐𝑜𝑠𝑥 𝑑𝑥 =
2

𝑐𝑜𝑠𝑥𝑒𝑥 𝑠𝑖𝑛𝑥+𝑒𝑥𝑐



න𝑥𝑒𝑥 𝑠𝑖𝑛𝑥 𝑑𝑥 =

𝑥

𝑒𝑥 sin 𝑥1

න𝑒𝑥 𝑠𝑖𝑛𝑥 𝑑𝑥 =
2

𝑒𝑥 sin 𝑥 −𝑒𝑥 𝑐𝑜𝑠 𝑥𝑐
𝑒𝑥 sin 𝑥 − 𝑒𝑥 𝑐𝑜𝑠 𝑥

2

𝑥 (
𝑒𝑥 sin 𝑥 − 𝑒𝑥 𝑐𝑜𝑠 𝑥

2
) − න 𝑑𝑥(𝑒𝑥 sin 𝑥 − 𝑒𝑥 𝑐𝑜𝑠 𝑥)

1

2

න𝑒𝑥 𝑐𝑜𝑠𝑥 𝑑𝑥=
2

𝑒𝑥 cos 𝑥+𝑒𝑥 𝑠𝑖𝑛 𝑥𝑐

=
𝑥𝑒𝑥 sin 𝑥 − 𝑥𝑒𝑥 𝑐𝑜𝑠 𝑥

2
−
1

2
( )+

1

2
( )

𝑒𝑥 sin 𝑥 − 𝑒𝑥 𝑐𝑜𝑠 𝑥

2

𝑒𝑥 cos 𝑥 + 𝑒𝑥 𝑠𝑖𝑛 𝑥

2

𝑐

=
𝑥𝑒𝑥 sin 𝑥 − 𝑥𝑒𝑥 𝑐𝑜𝑠 𝑥

2
+
𝑒𝑥 𝑐𝑜𝑠 𝑥

2



න𝑥 𝑠𝑖𝑛2𝑥 𝑑𝑥

𝑥

𝑠𝑖𝑛2𝑥
1

න𝑠𝑖𝑛2𝑥 𝑑𝑥 =

𝑠𝑖𝑛2𝑥 =
1 − 𝑐𝑜𝑠2𝑥

2

න
1 − 𝑐𝑜𝑠2𝑥

2
𝑑𝑥 =

1

2
(𝑥 − 𝑠𝑖𝑛2𝑥

1

2
)

𝑐
𝑥

2
−
𝑠𝑖𝑛2𝑥

4

= 𝑥 (
𝑥

2
−
𝑠𝑖𝑛2𝑥

4
)−න 𝑑𝑥1(

𝑥

2
−
𝑠𝑖𝑛2𝑥

4
)

=
𝑥2

2
−
𝑥𝑠𝑖𝑛2𝑥

4
−
1

2

𝑥2

2
+
1

4
(−𝑐𝑜𝑠2𝑥)

1

2

𝑐
=
𝑥2

4
−
𝑥𝑠𝑖𝑛2𝑥

4
−
1

8
𝑐𝑜𝑠2𝑥



න ln 𝑥 𝑑𝑥 = න1. ln 𝑥 𝑑𝑥 =

ln 𝑥

1
1

𝑥

𝑥

𝑥 ln 𝑥 −න 𝑑𝑥𝑥
1

𝑥
= 𝑥 ln 𝑥 −𝑥
𝑐



න(ln 𝑥)2 𝑑𝑥 =න1. (ln 𝑥)2 𝑑𝑥 =

න(ln 𝑥)2 𝑑𝑥 =න 𝑑𝑥 =(ln 𝑥) (ln 𝑥)

(ln 𝑥)2

2𝑙𝑛𝑥.
1

𝑥
1

𝑥

𝑥(ln 𝑥)2− න 𝑑𝑥2 ln 𝑥 = 𝑥(ln 𝑥)2−2( )𝑥 ln 𝑥 − 𝑥
𝑐

= 𝑥(ln 𝑥)2−2𝑥 ln 𝑥 +2𝑥

ln 𝑥

ln 𝑥
1

𝑥

𝑥 ln 𝑥 − 𝑥

ln 𝑥(𝑥 ln 𝑥 − 𝑥)−න 𝑑𝑥(𝑥 ln 𝑥 − 𝑥)
1

𝑥

= 𝑥(ln 𝑥)2−𝑥 ln 𝑥

ln 𝑥 − 1

−( )𝑥 ln 𝑥 − 𝑥−𝑥
𝑐

= 𝑥(ln 𝑥)2−2𝑥 ln 𝑥 +2𝑥



නcos(5𝑥) 𝑑𝑥

𝑡 = 5𝑥 ⇒ 𝑑𝑡 = 5𝑑𝑥

𝑑𝑥 =
1

5
𝑑𝑡

= න 𝑐𝑜𝑠𝑡
1

5
𝑑𝑡 =

1

5
නcos 𝑡 𝑑𝑡 =

1

5
𝑠𝑖𝑛𝑡

𝑐
=
1

5
𝑠𝑖𝑛5𝑥

න𝑥𝑒𝑥
2
𝑑𝑥

𝑡 = 𝑥2 ⇒ 𝑑𝑡 = 2𝑥𝑑𝑥

𝑥𝑑𝑥 =
1

2
𝑑𝑡

= න 𝑒𝑡
1

2
𝑑𝑡 =

1

2
𝑒𝑡

𝑐
=
1

2
𝑒𝑥

2



න𝑡𝑎𝑔𝑥 𝑑𝑥 = න
𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
𝑑𝑥

𝑡 = 𝑐𝑜𝑠𝑥 ⇒ 𝑑𝑡 = −𝑠𝑖𝑛𝑥 𝑑𝑥

𝑠𝑖𝑛𝑥 𝑑𝑥 = −𝑑𝑡

= න
−𝑑𝑡

𝑡
= −ln |𝑡|
𝑐

= −ln |𝑐𝑜𝑠𝑥|



න𝑠𝑖𝑛5𝑥 𝑑𝑥= න 𝑑𝑥𝑠𝑖𝑛2𝑥 𝑠𝑖𝑛2𝑥𝑠𝑖𝑛𝑥 = න 𝑑𝑥(1 − 𝑐𝑜𝑠2𝑥)(1 − 𝑐𝑜𝑠2𝑥) 𝑠𝑖𝑛𝑥

= න 𝑑𝑥(1 − 𝑐𝑜𝑠2𝑥)2 𝑠𝑖𝑛𝑥

𝑡 = 𝑐𝑜𝑠𝑥 ⇒ 𝑑𝑡 = −𝑠𝑖𝑛𝑥 𝑑𝑥

𝑠𝑖𝑛𝑥 𝑑𝑥 = −𝑑𝑡

= න (1 − 𝑡2)2 (−𝑑𝑡) = −න 𝑑t1 − 2𝑡2 + 𝑡4

= −( 𝑡 −2
𝑡3

3
+
𝑡5

5
)

𝑐

= −(𝑐𝑜𝑠𝑥−2
𝑐𝑜𝑠3𝑥

3
+
𝑐𝑜𝑠5𝑥

5
)



න
𝑎𝑟𝑐𝑡𝑎𝑔𝑥

𝑥2 + 1
𝑑𝑥

𝑡 = 𝑎𝑟𝑐𝑡𝑎𝑔𝑥 ⇒ 𝑑𝑡 =
1

1 + 𝑥2
𝑑𝑥

= න 𝑡 𝑑𝑡 =
𝑡2

2

𝑐
=
𝑎𝑟𝑐𝑡𝑎𝑔2𝑥

2

න
𝑥

𝑥2 + 5
𝑑𝑥

𝑡 = 𝑥2 + 5 ⇒ 𝑑𝑡 = 2𝑥𝑑𝑥

𝑥 𝑑𝑥 =
1

2
𝑑𝑡

= න
𝑡

1

2
𝑑𝑡

=
1

2
න 𝑡−

1
2 𝑑𝑡 =

1

2

𝑡−
1
2
+1

−
1

2
+ 1

𝑐
= 𝑡 = 𝑥2 + 5



න
𝑥2

𝑐𝑜𝑠2(𝑥3)
𝑑𝑥

𝑡 = 𝑥3 ⇒ 𝑑𝑡 = 3𝑥2𝑑𝑥

𝑥2𝑑𝑥 =
1

3
𝑑𝑡

= න
𝑐𝑜𝑠2( )

1

3
𝑑𝑡

𝑡

(𝑡𝑎𝑔𝑥)′=
1

𝑐𝑜𝑠2𝑥

=
1

3
𝑡𝑎𝑔𝑡

𝑐
=
1

3
𝑡𝑎𝑔( )𝑥3

න
𝑑𝑥

𝑥 𝑙𝑛𝑥

𝑡 = 𝑙𝑛𝑥 ⇒ 𝑑𝑡 =
1

𝑥
𝑑𝑥

= න
𝑑𝑡

𝑡
= 𝑙𝑛 |𝑡| = 𝑙𝑛 | |𝑙𝑛𝑥
𝑐



න
𝑐𝑜𝑠𝑥

𝑒𝑥
𝑑𝑥

න
𝑥3

𝑥8 + 2
𝑑𝑥 නsin(ln 𝑥) 𝑑𝑥 න sin(ln 𝑥) 𝑑𝑥 න𝑥5𝑒𝑥

3
𝑑𝑥

න
𝑑𝑥

𝑥 ln 𝑥 ln(ln 𝑥)


