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eiz
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2
e−a = πi e−a

�4�R →∞
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XJùü�4�üÕÑØ�3§�´
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∫ ∞

−∞

dx

x(1+x+x2)

=©Û>ù´���~È©§�~5QLy3È
©��±∞§ qLy��È¼ê3x=0:Øë
Y(x=0:�×:) ©dÈ©3Ì�¿Âe�3

v.p.

∫ ∞

−∞

dx

x(1+x+x2)

= lim
R1→∞

∫ −1

−R1

dx

x(1+x+x2)
+ lim

R2→∞

∫ R2

1

dx

x(1+x+x2)

+ lim
δ→0

[∫ −δ

−1

dx

x(1+x+x2)
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∫ 1

δ

dx

x(1+x+x2)

]
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∫
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dz
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1
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= − π√
3
− πi
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¹�¼ê�È©

I =
∫ ∞
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xs−1Q(x)dx
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duz = 09z = ∞´�
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�ò²¡÷�¢¶�

m§ ¿5½÷��þ
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∫
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∫ δ
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+

∫
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R→∞
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δ→0

∫
Cδ

zs−1Q(z)dz = 0

·XJQ(z)3�²¡þØ
k���áÛ:(Ø
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3�4�δ → 0, R →∞�§Ò��

(
1−e2πis

)∫ ∞

0

xs−1Q(x)dx=2πi
∑
�²¡

res
{

zs−1Q(z)
}

∫ ∞

0

xs−1Q(x)dx =
2πi

1−e2πis

∑
�²¡
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{

zs−1Q(z)
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I�5¿§3O�3ê�§��Åþ¡éuõ�
¼êzs¤����§=0 ≤ arg z ≤ 2π
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g�K

XJ5½3��þWarg z = 2π§´ÄK��
�(Jº

XJQ(x)äk�½�é¡5�§~X´x�Û
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~12.4 O�È©

∫ ∞

0

xα−1

1+x
dx, 0<α<1

=)>O�ECÈ©

∮
C

zα−1

1+z
dz§

�È©´»CXmã§¿5½��
þWarg z = 0∮
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∫
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dz

+
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dx +
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dz
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�4�δ → 0, R →∞§Ò��(
1−e2πiα

) ∫ ∞

0

xα−1

1+x
dx = 2πi× res

{
zα−1

1+z

}
z=eiπ

= 2πi× eiπ(α−1)

∴
∫ ∞

0

xα−1

1+x
dx =

2πi

1− e2πiα
× eiπ(α−1)

=
2πi

e2πiα − 1
× eiπα

=
2πi

eπiα − e−πiα

=
π

sin πα
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Q(x) ln xdx
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�yÈ©Âñ§�¦
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È¼ê�{:§¤±I
�ò²¡÷�¢¶�

m§ ¿5½÷��þ
Warg z = 0
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�%�p-�K
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∮
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Q(z) ln2 zdz
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∫ R
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Q(x) ln2 xdx +
∫ δ
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Q(x)[ln x + 2πi]2dx
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Q(z) ln2 zdz +
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Q(z) ln2 zdz
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¶XJ30 ≤ arg z ≤ 2π���S

lim
z→∞

z ·Q(z) ln z = 0 lim
z→0

z ·Q(z) ln z = 0

K�â��lÚn���lÚn§k

lim
R→∞

∫
CR

Q(z) ln zdz = 0

lim
δ→0

∫
Cδ

Q(z) ln zdz = 0

·XJQ(z)3�²¡þØ
k���áÛ:(Ø
3�¢¶þ)	§´ü�)Û�§Ï�±A
^3ê½n
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�4�δ → 0, R →∞§Òk

− 4πi
∫ ∞

0

Q(x) ln xdx + 4π2
∫ ∞

0

Q(x)dx

= 2πi
∑
�²¡

res
{

Q(z) ln z
}

©O'�¢ÜÚJÜ§=�∫ ∞

0

Q(x) ln xdx = −1

2
Re

{ ∑
�²¡

res
[
Q(z) ln z

]}
∫ ∞

0

Q(x)dx = − 1

2π
Im

{ ∑
�²¡

res
[
Q(z) ln z

]}
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~12.5 O�È©

∫ ∞

0

ln x

1+x+x2
dx

=)>�È©´»CXmã§¿5
½��þWarg z = 0§ O�EC

È©

∮
C

ln2 z

1+z+z2
dz∮

C

ln2 z

1+z+z2
dz =

∫ R

δ

ln2 x

1+x+x2
dx+

∫
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ln2 z

1+z+z2
dz

+

∫ δ

R

(ln x+2πi)2

1+x+x2
dx+

∫
Cδ

ln2 z

1+z+z2
dz
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∮
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ln2 z
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dx+
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dx+
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dz

∵ lim
z→∞
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1+z+z2
= 0 lim

z→0
z · ln2 z

1+z+z2
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ln2 z
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dz=0 (��lÚn)

lim
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