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部分積分法（積の微分法則の逆）
∫

f(x)g′(x)dx
::::::::::::::::

= f(x)g(x)−
∫

f ′(x)g(x)dx
:::::::::::::::::::::::::::::

図式化

f(x) g(x)

f ′(x) g′(x)
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問題７．２

(1) 部分積分法より
∫

x sin xdx
::::::::::::

= −x cos x +

∫
cos xdx

:::::::::::::::::::::::

= −x cos x + sin x

x − cos x

1 sin x
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(3) 部分積分法より
∫

log xdx
:::::::::::

= x log x−
∫

dx
::::::::::::::::

= x log x− x

log x x
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x
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(4) 部分積分法より

∫
x(log x)2dx

:::::::::::::::

=
1

2
(x log x)2 −

∫
x log xdx

::::::::::::

::::::::::::::::::::::::::::

=
1

2
(x log x)2 −


 1

2
x2 log x− 1

2

∫
xdx

::::::::::::::::::::::::




=
1

2
(x log x)2 − 1

2
x2 log x +

1

4
x4

(log x)2 1

2
x2

2 log x

x
x
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log x
1

2
x2

1
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x
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置換積分法（合成関数の微分法則の逆）
∫

f(x
:
)dx

::
=

∫
f(g(t)

::::
) · g′(t)dt

:::::::
(x = g(t)

:::::::::
)

特に ∫
f(x)α · f ′(x)dx =

1

α + 1
f(x)α+1 (α 6= −1),

∫
f ′(x)

f(x)
dx = log |f(x)|

※ x = g(t) より
dx

dt
= g′(t) で，これを形式的に表すと

dx = g′(t)dt
:::::::::::::

これと x = g(t)
:::::::::

を左辺に「代入」することにより得られる．

※ y = f(x)
:::::::::

とおくと dy = f ′(x)dx
::::::::::::::

...

∫
f(x)
::::

α · f ′(x)dx
::::::::

=

∫
y
:

αdy
::

=
1

α + 1
yα+1 =

1

α + 1
f(x)α+1

∫
f ′(x)

f(x)
dx =

∫
1

f(x)
::::

· f ′(x)dx
::::::::

=

∫
1

y
:

dy
::

= log |y| = log |f(x)|

問題７．１

(23)

∫
3x2

x3 + 1
dx =

∫
(x3 + 1)′

(x3 + 1)
dx = log |x3 + 1|

(24)

∫
x + 1

x2 + 2x + 3
=

1

2

∫
2x + 2

x2 + 2x + 3
=

1

2

∫
(x2 + 2x + 3)′

x2 + 2x + 3
= log(x2 + 2x + 3)

(25)

∫
1

tan x
dx =

∫
cos x

sin x
dx =

∫
(sin x)′

sin x
dx = log | sin x|

(27)

∫
e2x

(ex + 1)2
dx =

∫
ex(ex + 1)− ex

(ex + 1)2
dx =

∫ {
ex

ex + 1
− ex

(ex + 1)2

}
dx

=

∫ {
(ex + 1)′

ex + 1
− (ex + 1)−2 · (ex + 1)′

}
dx = log(ex + 1)− 1

−2 + 1
(ex + 1)−2+1

= log(ex + 1) +
1

ex + 1

2


