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m�RiS�)�D�J_&/ 1 D�CM 4 D�
1. CVU f !9� D 5#<
Jlu5g

S = {a1, a2, · · · , an, · · · }ezn�5�J ai 8M f 2O
155Mf5�(�;�\ D 52�}T){ S 525�,H*Ay2r-�:v γ, 
U! γ )�2 S 252JU1*��uJ�
( )

2. C z = a MznVU f 2O
15�5 |f | ! a 2%J�}�� V )�{�(� a 
7M�<15�
( )

3. F�znVU f !%J� a i5}2b�
T = {z ∈ C ; r < |z − a| < R})� Laurent $K

f(z) =

+∞
∑

n=−∞

cn(z − a)n.(�)JV�jU��9xeD10 f 2�VU
F (z) =

+∞
∑

n=−∞

1

n + 1
cn(z − a)n+1, ∀z ∈ T.
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4. F f(z) !<}��
T = {z ∈ C ; 0 < |z| < R}5zn����5�5� z = 0 i��<2O
15�(� f 
=�~i r( 0 < r < R) 2�8,H*�;
8�;/2Fu�a

∆|z|=r arg f(z) =
1

i

∫

|z|=r

f ′(z)

f(z)
dz
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1. BS z = a M f 2 m j�5 (m > 2), (�\
7
HM 1

f ′
2 ( ) j

( ) 5�
2. F+U n > 1, a0 6= 0. <xKVU p(z) = a0z

n + a1z
n−1 + · · · + an � ∞ i ( ) j

( ) 5�w�2���VU 1
p(z) � ∞ i ( ) j�5 (N ∞ i�<15).

3. FI>�VU u ! D = {z ∈ C ; |z − a| 6 R} DÆ��)�6[�=5!�{D u ;/M
u(a + Reiθ) = sin

1
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θ, 050 6 θ 6 2π.(���:7

u(a) = ( ) .=5 u ! D D*;02D+/2(J5M z= ( ) .

4. FVU
f(z) =

ez2

z(z + 1)3
,(�

Res(f ; 0) = ( ) .

Res(f ;−1) = ( ) .

Res(f ;∞) = ( ) .
∫

|z|=2

f(z)dz = ( ) .

∫

|z|= 1

2

f(z)dz = ( ) .
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A C f � ∞ i�<15�(�fu limz →∞ f(z) 
7'!�
B znVU f 215
7MO
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C CVU f !O
15 z = a %2�U Res(f, a) = 0, (� a 
7M�<15�
D C f � z = a i��15�# 1

f
�� z = a i��15�

2. F D M9�� D 2�{ ∂D C���F u M D D2Æ�>�IVU�! D )6[�s �T5�,>2� ( [ [ [ ).

A BS u �M�U�!%
5 a ∈ D ;0Dz/�i u(a) 6 u(z), ;��2 z ∈ D, (� a 
7!
D 2�{ ∂D D�

B BS%J�8
C = {z ∈ C ; |z − a| = r}

(a ∈ D, r > 0) h0)�=�
U! D 5�=5 u u4! C D;�U/�(� u ! D 5�M�/VU�
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3. �. D M-Æb9��\
U!
JL+2-Æb9� Ω 5�s W?,>2� ( [ [[ ).

A �\�aÆ�:v�
γi : [0, 1] → Ω, i = 1, 2.BS\���w
2245[65�

γ1(0) = γ2(0), γ1(1) = γ2(1),(� γ1 � γ2 79
��
B C (f ; D) N zn�X��e�
Jzn�X (g; E), E ⊂ Ω, J1 (f ; D) � (g; E) `ipxzn�d�(� g � f h
>7�
C �K!9� D )6[2I>�VU u0, 
7*&0! Ω )26[VU u, J1 u u4! D D�

u0 w3�
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D CVU f ! Ω Dzn�! D 5'!lu<J�5�(� f 1*! Ω D%%;�U 0 /�
4. FznVU f !<}��

T = {z ∈ C ; 0 < |z − a| < R})zn�� z = aiO
15�(�s P��U Res(f, a)2�T�,>2� ( [ [ [
).

A Res(f, a) 3� f ! a 5 Laurent $K2 (z − a)−1 x2pU�
B ;!Dz2,U r,  


Res(f, a) =
1

2πi

∫

|z−a|=r

f(z)

z − a
dz

C ��U7��
Res(f, a) = −Res(f,∞).

D Res(f ′, a) = 0.

5. F<xKVU p(z) = 4z5 − z4 + 3z2 − 1, (� p(z) !�� D =
{

z ∈ C ; |z| < 1
2

} )�52JU (m7U) M ( ) .

A 5 J
B 2 J
C 0 J
D 4 J

§4 k�TwgR�l�N�X}zR\Q)�D�J_ 2 D�CM 4 D��e�Ho_ 4 D�
1. sVU

f(z) =
1

(z − 1)(z + 2)!b�
T1 = {z ∈ C ; 1 < |z| < 2}[

T2 = {z ∈ C ; 2 < |z|})�D�$� Laurent jU (^L�QtDz f  �Jr-DK2[).
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2. ��VU
f(z) =

cos z − 1

z2(z3 − 1)
.8"

1) f �'{5i�5�'{5i15	;��5�W!Mkj�5�;15�W!�`2D
"��BS�f5�W!Mkjf5� (:����15H�
	 ∞)

2) �F γ M� 0 i�}� R = 10 i�~2,H*Ay�8�8 f 2;/
= γ 
82Fu�aM<E	
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3. (Ho_ 2 D��E��E). F γ M,H*Ay2r-�:v� D M γ )�Zg29��C�U2VU f ! D DÆ��D )zn�5 f ! D )���\�5�8-�;��2 a ∈ D, 2E'!
J
b ∈ ∂D = Imgγ, J1

|f(b)| 6 |f(a)| .

4. (Ho_ 2 D��E��E) 7J��U2A?8"Q�eD
∫ ∞

0

cosx

1 + x2
dx =?
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§5 Key

Key to §1

1. F

2. T

3. F

4. F

Key to §2

1. m − 1, f
2. n, f5� n

3. 2
π
, a − R

4. 1, −2e, 2e − 1, 2(1 − 2e)πi, 2πi

Key to §3

1. A

2. A, B, D

3. A

4. A,D

5. C

Key to §4

1. �)AK�w<��
2. 0= �<15� 2kπ (+U k 6= 0) M 2 j�5� ∞= ��15� 1, ω, ω2 M
jf5 (ω M z3 = 1 2C/�z). 2π

3. � Rouche 7�
(f+$��
4. π

2e
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