
Outline

1 o ù

E C È © (�)

�®�Æ ÔnÆ�

êÆÔn�{�§|

2007cS

C. S. Wu 1où ECÈ©(�)



Outline

ùÇ�:

1 ECÈ©

ECÈ©�½Â

ECÈ©�Ä�5�

2 Cauchy½n
üëÏ«��Cauchy½n
Ø½È©��¼ê

EëÏ«��Cauchy½n

3 ü�k^�Ún

Únµ·^u�»�Ã¡���l
Únµ·^u�»�Ã¡���l

C. S. Wu 1où ECÈ©(�)



Outline

ùÇ�:

1 ECÈ©

ECÈ©�½Â

ECÈ©�Ä�5�

2 Cauchy½n
üëÏ«��Cauchy½n
Ø½È©��¼ê

EëÏ«��Cauchy½n

3 ü�k^�Ún

Únµ·^u�»�Ã¡���l
Únµ·^u�»�Ã¡���l

C. S. Wu 1où ECÈ©(�)



Outline

ùÇ�:

1 ECÈ©

ECÈ©�½Â

ECÈ©�Ä�5�

2 Cauchy½n
üëÏ«��Cauchy½n
Ø½È©��¼ê

EëÏ«��Cauchy½n

3 ü�k^�Ún

Únµ·^u�»�Ã¡���l
Únµ·^u�»�Ã¡���l

C. S. Wu 1où ECÈ©(�)



Complex Integration
Cauchy Integral Theorems

Two Useful Lemmas

References

ÇÂÁ§5êÆÔn�{6§§3.1 — 3.4

ù&�§5êÆÔn�{6§§2.1 — 2.3

�nÎ!X1Á§5êÆÔn�{6§§2.1 —
2.3

C. S. Wu 1où ECÈ©(�)



Complex Integration
Cauchy Integral Theorems

Two Useful Lemmas

References

ÇÂÁ§5êÆÔn�{6§§3.1 — 3.4

ù&�§5êÆÔn�{6§§2.1 — 2.3

�nÎ!X1Á§5êÆÔn�{6§§2.1 —
2.3

C. S. Wu 1où ECÈ©(�)



Complex Integration
Cauchy Integral Theorems

Two Useful Lemmas

References

ÇÂÁ§5êÆÔn�{6§§3.1 — 3.4

ù&�§5êÆÔn�{6§§2.1 — 2.3

�nÎ!X1Á§5êÆÔn�{6§§2.1 —
2.3

C. S. Wu 1où ECÈ©(�)



Complex Integration
Cauchy Integral Theorems

Two Useful Lemmas

Complex Integration: Definition
Complex Integration: Fundamental Properties

ùÇ�:

1 ECÈ©

ECÈ©�½Â

ECÈ©�Ä�5�

2 Cauchy½n
üëÏ«��Cauchy½n
Ø½È©��¼ê

EëÏ«��Cauchy½n

3 ü�k^�Ún

Únµ·^u�»�Ã¡���l
Únµ·^u�»�Ã¡���l

C. S. Wu 1où ECÈ©(�)



Complex Integration
Cauchy Integral Theorems

Two Useful Lemmas

Complex Integration: Definition
Complex Integration: Fundamental Properties

½ÂµECÈ©´Eê²¡þ��È©

�C´E²¡þ�­�§¼êf(z)3Cþ
k½Â©ò­�C?¿©��nã§©:
�z0 = A, z1, z2, · · · , zn = B§ ζk´

zk−1→zkãþ�?¿�:§�Úê
n∑

k=1

f(ζk) (zk − zk−1)

≡
n∑

k=1

f(ζk)∆zk

e�n→∞§¦�max |∆zk| → 0�§dÚê�4��3§�
�ζk�À�Ã'§K¡d4���¼êf(z)÷­�C�È
©§P� ∫

C

f(z) dz = lim
max |∆zk|→0

n∑
k=1

f(ζk)∆zk

C. S. Wu 1où ECÈ©(�)



Complex Integration
Cauchy Integral Theorems

Two Useful Lemmas

Complex Integration: Definition
Complex Integration: Fundamental Properties

½ÂµECÈ©´Eê²¡þ��È©

�C´E²¡þ�­�§¼êf(z)3Cþ
k½Â©ò­�C?¿©��nã§©:
�z0 = A, z1, z2, · · · , zn = B§ ζk´

zk−1→zkãþ�?¿�:§�Úê
n∑

k=1

f(ζk) (zk − zk−1)

≡
n∑

k=1

f(ζk)∆zk

e�n→∞§¦�max |∆zk| → 0�§dÚê�4��3§�
�ζk�À�Ã'§K¡d4���¼êf(z)÷­�C�È
©§P� ∫

C

f(z) dz = lim
max |∆zk|→0

n∑
k=1

f(ζk)∆zk

C. S. Wu 1où ECÈ©(�)



Complex Integration
Cauchy Integral Theorems

Two Useful Lemmas

Complex Integration: Definition
Complex Integration: Fundamental Properties

½ÂµECÈ©´Eê²¡þ��È©

�C´E²¡þ�­�§¼êf(z)3Cþ
k½Â©ò­�C?¿©��nã§©:
�z0 = A, z1, z2, · · · , zn = B§ ζk´

zk−1→zkãþ�?¿�:§�Úê
n∑

k=1

f(ζk) (zk − zk−1)

≡
n∑

k=1

f(ζk)∆zk

e�n→∞§¦�max |∆zk| → 0�§dÚê�4��3§�
�ζk�À�Ã'§K¡d4���¼êf(z)÷­�C�È
©§P� ∫

C

f(z) dz = lim
max |∆zk|→0

n∑
k=1

f(ζk)∆zk

C. S. Wu 1où ECÈ©(�)



Complex Integration
Cauchy Integral Theorems

Two Useful Lemmas

Complex Integration: Definition
Complex Integration: Fundamental Properties

ECÈ©

��ECÈ©¢Sþ´ü�¢C�È©�k

S|Ü∫
C

f(z)dz =

∫
C

(u + iv) (dx + i dy)

=

∫
C

(udx− vdy) + i

∫
C

(vdx + udy)

Ïd§XJC´©ã1w­�§f(z)´Cþ�

ëY¼ê§KECÈ©�½�3

C. S. Wu 1où ECÈ©(�)



Complex Integration
Cauchy Integral Theorems

Two Useful Lemmas

Complex Integration: Definition
Complex Integration: Fundamental Properties

ECÈ©

��ECÈ©¢Sþ´ü�¢C�È©�k

S|Ü∫
C

f(z)dz =

∫
C

(u + iv) (dx + i dy)

=

∫
C

(udx− vdy) + i

∫
C

(vdx + udy)

Ïd§XJC´©ã1w­�§f(z)´Cþ�

ëY¼ê§KECÈ©�½�3

C. S. Wu 1où ECÈ©(�)



Complex Integration
Cauchy Integral Theorems

Two Useful Lemmas

Complex Integration: Definition
Complex Integration: Fundamental Properties

ùÇ�:

1 ECÈ©

ECÈ©�½Â

ECÈ©�Ä�5�

2 Cauchy½n
üëÏ«��Cauchy½n
Ø½È©��¼ê

EëÏ«��Cauchy½n

3 ü�k^�Ún

Únµ·^u�»�Ã¡���l
Únµ·^u�»�Ã¡���l

C. S. Wu 1où ECÈ©(�)



Complex Integration
Cauchy Integral Theorems

Two Useful Lemmas

Complex Integration: Definition
Complex Integration: Fundamental Properties

ECÈ©�Ä�5�

¶eÈ©
∫

C

f1(z)dz,
∫

C

f2(z)dz, · · · ,
∫

C

fn(z)dzÑ

 �3§K∫
C

[
f1(z) + f2(z) + · · ·+ fn(z)

]
dz

=

∫
C

f1(z)dz +

∫
C

f2(z)dz + · · ·+
∫

C

fn(z)dz

·eC = C1 + C2 + · · ·+ Cn§K∫
C1
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y²

3þãN\^�e�±A^Greenúª∮
C

[
P (x, y)dx+Q(x, y)dy

]
=

∫∫
S

(
∂Q

∂x
−∂P

∂y

)
dxdy

u ∮
C

f(z)dz=

∮
C

[
udx−vdy

]
+i

∮
C

[
vdx+udy

]
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