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Základńı úloha integrálńıho počtu
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Základńı úloha integrálńıho počtu
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Alternativńı názvy: Funkce F je neurčitý integrál z funkce f .

Funkce F je antiderivace k funkci f .
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pro každé x ∈ (a, b) plat́ı
F ′(x) = f(x).

Vlastnosti primitivńı funkce:
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6 / 9

∫

x
adx =

x
a+1

a+ 1
pro a 6= −1

∫

1

(cosx)2
dx = tg x

∫

1

x

dx = ln |x|
∫

1

(sinx)2
dx = − cotg x

∫

exdx = ex
∫

1

1 + x
2
dx = arctg x = − arccotg x

∫

a
xdx =

a
x

ln a
∫

lnxdx = x(lnx− 1)

∫

sinxdx = − cosx

∫

cosxdx = sinx



”
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[

F
(

ϕ(t)
)]′

=
d

dt
F
(

ϕ(t)
)

= f
(

ϕ(t)
)

ϕ′(t)

Odtud:

∫

f
(

ϕ(t)
)

ϕ′(t)dt = F
(

ϕ(t)
)
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∫

f(x)dx
substituce: x = ϕ(s), dx = dϕ(s) = ϕ′(s)ds



Substitučńı metoda
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Derivace složené funkce:
[

F
(

ϕ(t)
)]′

=
d

dt
F
(

ϕ(t)
)

= f
(

ϕ(t)
)

ϕ′(t)

Odtud:

∫

f
(

ϕ(t)
)

ϕ′(t)dt = F
(

ϕ(t)
)
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Substitučńı metoda

7 / 9
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Př́ıklady:
∫

(lnx)2

x
dx =

∫

s2ds = 1

3
s3 = 1

3
(lnx)3

substituce: lnx = s,
1

x
dx = ds



Substitučńı metoda
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Substitučńı metoda

7 / 9

Př́ıklady:
∫

(lnx)2

x
dx =

∫

s2ds = 1

3
s3 = 1

3
(lnx)3

substituce: lnx = s,
1

x
dx = ds

∫

xex
2

dx = 1

2

∫

2xex
2

dx = 1

2

∫

esds = 1

2
es = 1

2
ex

2

substituce: x2 = s, 2xdx = ds

∫

x3 + x

x4 + 1
dx = 1

4

∫

4x3

x4 + 1
dx+ 1

2

∫

2x

x4 + 1
dx



Substitučńı metoda
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Substitučńı metoda

7 / 9
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Substitučńı metoda

7 / 9
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(

u(x)v(x)
)′

= u′(x)v(x) + u(x)v′(x),

odtud

u(x)v′(x) =
(

u(x)v(x)
)′ − u′(x)v(x),



Integrace
”
per partes“

8 / 9

Derivace součinu funkćı:
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Př́ıklady:
∫

(2− 3x)e1−xdx = −(2− 3x)e1−x −
∫

3e1−xdx = (3x− 2)e1−x + 3e1−x =

= (3x+ 1)e1−x

∫

lnxdx = x lnx−
∫

1dx = x lnx− x= x(lnx− 1)

u = lnx u′ =
1

x
v′ = 1 v = x



Integrace
”
per partes“

8 / 9

∫

u(x)v′(x)dx = u(x)v(x)−
∫

u′(x)v(x)dx
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Př́ıklady

9 / 9

∫

x2
√
x

x5
dx =

∫

x2+ 1

2
−5dx =

∫

x− 5

2 dx =
x− 3

2

− 3

2

= − 2

3

1√
x3

∫
(

7ex − 6

x

)

dx = 7ex − 6 ln |x|= 7ex − lnx6

∫

(cotg x)2 dx
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