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� 1. f(t, z)´tÚz�ëY¼ê§t > a, z ∈ G

2. ∀t ≥ a§f(t, z)´Gþ�ü�)Û¼ê

3. È©
∫ ∞

a

f(t, z)dt3Gþ��Âña

KF (z) =
∫ ∞
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f(t, z)dt3GS)Û§�
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∫ ∞
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∂f(t, z)

∂z
dt
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=∀ε > 0§∃T (ε)§�T2 > T1 > T (ε) �§k

�
�
�
�
�
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�
�
�
�
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ù�È©¥��È¼êw,÷v½n�cü�^

�§�Ï�éuEêz = x + iy§k
|cos 2zt| =

√
cosh22yt− cos22xt

≤ cosh 2 |yt| ≤ e2|yt|

¤±§éuz²¡þ�?¿��4«�þ

|Im z| < y0 ⇒
∣∣e−t2 cos 2zt

∣∣ < e−t2+2y0t

È©
∫ ∞

0

e−t2+2y0tdt Âñ§¤±¹ëþ�Ã¡È

©F (z)��Âñ

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

ù�È©¥��È¼êw,÷v½n�cü�^

�§�Ï�éuEêz = x + iy§k
|cos 2zt| =

√
cosh22yt− cos22xt

≤ cosh 2 |yt| ≤ e2|yt|

¤±§éuz²¡þ�?¿��4«�þ

|Im z| < y0 ⇒
∣∣e−t2 cos 2zt

∣∣ < e−t2+2y0t

È©
∫ ∞

0

e−t2+2y0tdt Âñ§¤±¹ëþ�Ã¡È

©F (z)��Âñ

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

ù�È©¥��È¼êw,÷v½n�cü�^

�§�Ï�éuEêz = x + iy§k
|cos 2zt| =

√
cosh22yt− cos22xt

≤ cosh 2 |yt| ≤ e2|yt|

¤±§éuz²¡þ�?¿��4«�þ

|Im z| < y0 ⇒
∣∣e−t2 cos 2zt

∣∣ < e−t2+2y0t

È©
∫ ∞

0

e−t2+2y0tdt Âñ§¤±¹ëþ�Ã¡È

©F (z)��Âñ

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

ù�È©¥��È¼êw,÷v½n�cü�^

�§�Ï�éuEêz = x + iy§k
|cos 2zt| =

√
cosh22yt− cos22xt

≤ cosh 2 |yt| ≤ e2|yt|

¤±§éuz²¡þ�?¿��4«�þ

|Im z| < y0 ⇒
∣∣e−t2 cos 2zt

∣∣ < e−t2+2y0t

È©
∫ ∞

0

e−t2+2y0tdt Âñ§¤±¹ëþ�Ã¡È

©F (z)��Âñ

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

ù�È©¥��È¼êw,÷v½n�cü�^

�§�Ï�éuEêz = x + iy§k
|cos 2zt| =

√
cosh22yt− cos22xt

≤ cosh 2 |yt| ≤ e2|yt|

¤±§éuz²¡þ�?¿��4«�þ

|Im z| < y0 ⇒
∣∣e−t2 cos 2zt

∣∣ < e−t2+2y0t

È©
∫ ∞

0

e−t2+2y0tdt Âñ§¤±¹ëþ�Ã¡È

©F (z)��Âñ

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

ù�È©¥��È¼êw,÷v½n�cü�^

�§�Ï�éuEêz = x + iy§k
|cos 2zt| =

√
cosh22yt− cos22xt

≤ cosh 2 |yt| ≤ e2|yt|

¤±§éuz²¡þ�?¿��4«�þ

|Im z| < y0 ⇒
∣∣e−t2 cos 2zt

∣∣ < e−t2+2y0t

È©
∫ ∞

0

e−t2+2y0tdt Âñ§¤±¹ëþ�Ã¡È

©F (z)��Âñ

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

Ïd§È©F (z)��z�¼ê§3z²¡þ�?¿

��«�S)Û

�?�Ú§k

F ′(z) = −
∫ ∞

0

e−t22t sin 2ztdt

= e−t2 sin 2zt
∣∣∣∞
0
− 2z

∫ ∞

0

e−t2 cos 2ztdt

= −2zF (z)

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

Ïd§È©F (z)��z�¼ê§3z²¡þ�?¿

��«�S)Û

�?�Ú§k

F ′(z) = −
∫ ∞

0

e−t22t sin 2ztdt

= e−t2 sin 2zt
∣∣∣∞
0
− 2z

∫ ∞

0

e−t2 cos 2ztdt

= −2zF (z)

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

Ïd§È©F (z)��z�¼ê§3z²¡þ�?¿

��«�S)Û

�?�Ú§k

F ′(z) = −
∫ ∞

0

e−t22t sin 2ztdt

= e−t2 sin 2zt
∣∣∣∞
0
− 2z

∫ ∞

0

e−t2 cos 2ztdt

= −2zF (z)

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

Ïd§È©F (z)��z�¼ê§3z²¡þ�?¿

��«�S)Û

�?�Ú§k

F ′(z) = −
∫ ∞

0

e−t22t sin 2ztdt

= e−t2 sin 2zt
∣∣∣∞
0
− 2z

∫ ∞

0

e−t2 cos 2ztdt

= −2zF (z)

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

)�©�§

F ′(z) = −2zF (z) ⇒ F (z) = Ce−z2

Ù¥~êC´

C = F (0) =

∫ ∞

0

e−t2dt =
1

2

√
π

ù�§��Ò��∫ ∞

0

e−t2 cos 2ztdt =
1

2

√
πe−z2

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

)�©�§

F ′(z) = −2zF (z) ⇒ F (z) = Ce−z2

Ù¥~êC´

C = F (0) =

∫ ∞

0

e−t2dt =
1

2

√
π

ù�§��Ò��∫ ∞

0

e−t2 cos 2ztdt =
1

2

√
πe−z2

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

~6.1

O�È©F (z) =
∫ ∞

0

e−t2 cos 2ztdt

)�©�§

F ′(z) = −2zF (z) ⇒ F (z) = Ce−z2

Ù¥~êC´

C = F (0) =

∫ ∞

0

e−t2dt =
1

2

√
π

ù�§��Ò��∫ ∞

0

e−t2 cos 2ztdt =
1

2

√
πe−z2

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

?Ø

�±þ?Ø�´¹ëþ��~È©

�éu¹ëþ�×È©��±aq/?n

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Series of Complex Functions: Convergency
Uniform Convergency
Analyticity of Integral ...

?Ø

�±þ?Ø�´¹ëþ��~È©

�éu¹ëþ�×È©��±aq/?n

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Abel Theorem
Circle of Convergence and its Radius

¸ � ? ê

�?êÏ~´�Ï���¼ê�¼ê�?ê
∞∑

n=0

cn(z − a)n ≡ c0 + c1(z − a) + c2(z − a)2

+ · · ·+ cn(z − a)n + · · ·

ù´�«AÏ/ª�¼ê�?ê§�´�Ä�!
�~^��«¼ê�?ê

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Abel Theorem
Circle of Convergence and its Radius

¸ � ? ê

�?êÏ~´�Ï���¼ê�¼ê�?ê
∞∑

n=0

cn(z − a)n ≡ c0 + c1(z − a) + c2(z − a)2

+ · · ·+ cn(z − a)n + · · ·

ù´�«AÏ/ª�¼ê�?ê§�´�Ä�!
�~^��«¼ê�?ê

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Abel Theorem
Circle of Convergence and its Radius

¸ � ? ê

�?êÏ~´�Ï���¼ê�¼ê�?ê
∞∑

n=0

cn(z − a)n ≡ c0 + c1(z − a) + c2(z − a)2

+ · · ·+ cn(z − a)n + · · ·

ù´�«AÏ/ª�¼ê�?ê§�´�Ä�!
�~^��«¼ê�?ê

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Abel Theorem
Circle of Convergence and its Radius

ùÇ�:

1 Eê?ê

Eê?ê •Âñ�uÑ
ýéÂñ?ê

2 ¼ê?ê

¼ê?ê�Âñ5

¼ê?ê���Âñ5

¹ëþ�~È©�)Û5

3 �?ê

Abel½n
Âñ��Âñ�»

C. S. Wu 18ù Ã¡?ê



Complex Series
Series of Complex Functions

Power Series

Abel Theorem
Circle of Convergence and its Radius

Abel(1�)½n

XJ?ê
∞∑

n=0
cn(z − a)n3,:z0Âñ§K3±a:
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n=0
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7�^� lim
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cn(z0 − a)n = 0
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