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28. července 2006

⊳⊳ ⊳ ⊲ ⊲⊲ c©Lenka Přibylová, 2006 ×
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Vypočtěte
∫

e2x+7 dx

∫
e2x+7 dx =

2x + 7 = t

2 dx = dt

dx =
1

2
dt

=
∫

et 1

2
dt

=
1

2
et + c =

1

2
e2x+7 + c
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Vypočtěte
∫

e2x+7 dx

∫
e2x+7 dx =

2x + 7 = t

2 dx = dt

dx =
1

2
dt

=
∫

et 1

2
dt

=
1

2
et + c =

1

2
e2x+7 + c

Vnitřnı́ složka je 2x + 7.
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Vypočtěte
∫

e2x+7 dx

∫
e2x+7 dx =

2x + 7 = t

2 dx = dt

dx =
1

2
dt

=
∫

et 1

2
dt

=
1

2
et + c =

1

2
e2x+7 + c

Zavedeme substituci 2x + 7 = t.
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Vypočtěte
∫

e2x+7 dx

∫
e2x+7 dx =

2x + 7 = t

2 dx = dt

dx =
1

2
dt

=
∫

et 1

2
dt

=
1

2
et + c =

1

2
e2x+7 + c

Nalezneme vztah mezi dx a dt.
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Vypočtěte
∫

e2x+7 dx

∫
e2x+7 dx =

2x + 7 = t

2 dx = dt

dx =
1

2
dt

=
∫

et 1

2
dt

=
1

2
et + c =

1

2
e2x+7 + c
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Vypočtěte
∫

e2x+7 dx

∫
e2x+7 dx =

2x + 7 = t

2 dx = dt

dx =
1

2
dt

=
∫

et 1

2
dt

=
1

2
et + c =

1

2
e2x+7 + c

Dosadı́me substituci.
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Vypočtěte
∫

e2x+7 dx

∫
e2x+7 dx =

2x + 7 = t

2 dx = dt

dx =
1

2
dt

=
∫

et 1

2
dt

=
1

2
et + c =

1

2
e2x+7 + c

Integrujeme.
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Vypočtěte
∫

e2x+7 dx

∫
e2x+7 dx =

2x + 7 = t

2 dx = dt

dx =
1

2
dt

=
∫

et 1

2
dt

=
1

2
et + c =

1

2
e2x+7 + c

Použijeme substituci k návratu k proměnné x. Došli jsme k témuž

výsledku jako při použitı́ vztahu
∫

f (ax + b) dx =
1

a
F(ax + b).
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Vypočtěte
∫

xe1−x2
dx.

∫
xe1−x2

dx

1 − x2 = t

−2x dx = dt

x dx = −
1

2
dt

= −
1

2

∫
et dt

= −
1

2
et + c

= −
1

2
e1−x2

+ c
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Vypočtěte
∫

xe1−x2
dx.

∫
xe1−x2

dx

1 − x2 = t

−2x dx = dt

x dx = −
1

2
dt

= −
1

2

∫
et dt

= −
1

2
et + c

= −
1

2
e1−x2

+ c

Výraz je součinem polynomu a složené exponenciálnı́ funkce.
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Vypočtěte
∫

xe1−x2
dx.

∫
xe1−x2

dx

1 − x2 = t

−2x dx = dt

x dx = −
1

2
dt

= −
1

2

∫
et dt

= −
1

2
et + c

= −
1

2
e1−x2

+ c

Zkusı́me substituovat za vnitřnı́ složku složené funkce e1−x2
.
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Vypočtěte
∫

xe1−x2
dx.

∫
xe1−x2

dx

1 − x2 = t

−2x dx = dt

x dx = −
1

2
dt

= −
1

2

∫
et dt

= −
1

2
et + c

= −
1

2
e1−x2

+ c

Hledáme vztah mezi diferenciály. Derivujeme obě strany substituce.
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Vypočtěte
∫

xe1−x2
dx.

∫
xe1−x2

dx

1 − x2 = t

−2x dx = dt

x dx = −
1

2
dt

= −
1

2

∫
et dt

= −
1

2
et + c

= −
1

2
e1−x2

+ c

Vyjádřı́me odsud výraz x dx, který figuruje uvnitř integrálu.
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Vypočtěte
∫

xe1−x2
dx.

∫
xe1−x2

dx

1 − x2 = t

−2x dx = dt

x dx = −
1

2
dt

= −
1

2

∫
et dt

= −
1

2
et + c

= −
1

2
e1−x2

+ c

Dosadı́me.
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Vypočtěte
∫

xe1−x2
dx.

∫
xe1−x2

dx

1 − x2 = t

−2x dx = dt

x dx = −
1

2
dt

= −
1

2

∫
et dt

= −
1

2
et + c

= −
1

2
e1−x2

+ c

Vypočtěte integrál pomocı́ vzorce.
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Vypočtěte
∫

xe1−x2
dx.

∫
xe1−x2

dx

1 − x2 = t

−2x dx = dt

x dx = −
1

2
dt

= −
1

2

∫
et dt

= −
1

2
et + c

= −
1

2
e1−x2

+ c

Použijeme substituci pro návrat k původnı́ proměnné.
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c

Přı́klady s odmocninou z lineárnı́ho členu řešı́me vždy druhou
substitučnı́ metodou. Zbavujeme se tak nepřı́jemné odmocniny.
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c

Zavedeme proto substituci t =
√

1 + x.
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c

Odmocninu vždy převedeme umocněnı́m na tvar bez odmocniny,
přecházı́me takto vlastně k inverznı́ funkci.
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c

Inverznı́ funkce bude v přepisu také třeba.
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c

Hledáme vztah mezi diferenciály. Derivujeme obě strany inverznı́
substituce.
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c

Všechny výrazy s x zaměnı́me pomocı́ substituce za ekvivalentnı́
výrazy s t. Nejdřı́ve použijeme za x inverznı́ substituce.
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c

Odmocnina odpovı́dá t.
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c

Diferenciál také substituujeme. Všechny členy s x jsme nahradili.
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c

Zkrátı́me a konstantu převedeme před integrál.
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c

Integrujeme.
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Vypočtěte
∫

1

(2 + x)
√

1 + x
dx

∫
1

(2 + x)
√

1 + x
dx =

√
1 + x = t

1 + x = t2

x = t2 − 1

dx = 2t dt

=
∫

1

(2 + t2 − 1)t
·2t dt = 2

∫
1

1 + t2
dt

= 2 arctg t + c = 2 arctg
√

1 + x + c

Navrátı́me se k původnı́ proměnné.
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