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§1 WJ5%C*074/\N� True 1Y False �S#(:,<[?O*;+�����HG�� 1 ���J 16 ��
1. /O� f }l1 a ∈ C }d$v)�� f }�l1jT�

( )

2. uk\Sl3:�\�
( )

3. '}J-t\:l�'y�
( )

4. /�� n 	�
(
1 + i

1 − i
)n = 1.� n = 4.

( )

5. 9-RB� z 6= 0, u (z2)
1

2 = z Y −z.

( )

6. 9-RB� z 6= 0, u Ln(ez) = z.

( )

7. /O�℄^� ∑∞
n=0 fn -�l℄ fn 5}'y D �}d�$^��3} D �o�l�<~��C-QO�} D �}d�

( )

8. O� Lnz 3r} D = C − {0} 0�::�O����H3r}'y D0 ⊂ D 0-'�jT��-)O�5: 1
z
� z ∈ D0.

( )
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9. 2lHÆ^� ∑∞
n=0 cnzn -<~
m: R, 0 < R < ∞. �
 ∑∞

n=0 cnzn }| {|z| < R} �l�<~*lHjTO��
( )

10. ^�
∞
∑

n=0

(−1)n

n + 1
zn+1 <~*Ln(1 + z)-lHjT���9-qz 6= −1.

( )

11. 2O� f }| D = {|z − a| < r} (r > 0) �}d�$9-q- D �-v&��(Z γ, u
∫

γ

f(z)dz = 0.�
 f }�H| D �vp��Æ^�
f(z) =

∞
∑

n=0

cn(z − a)n, ∀z ∈ D.

( )

12. .M v : u -J 2QO���
 ev sinu : −ev cosu -J 2QO��
( )

13. \S D = C − (−∞, +∞) ::}J-'y�
( )

14. 2O� f }'y D = {1 < |z| < 2} �jT��
9-q D �-�Hqu[K"1Q�1-v&�(Z γ1, γ2 u
∫

γ1

f(z)dz =

∫

γ2

f(w)dw.

( )

15. 2O� f } (�l3'}J-) 'y D �jT�$} D 0"}'�jT-{O� F , �

F (z) =

∫ z

z0

f(z)dz + C.�� z0 ∈ D :K3-l1�h�-qlH} D �}h z0 x z -v&�}d(Z�0?Z�� C :���
( )

16. :�O� (z2 + 1)
1

2 vp}'y
D = C − [−i, i]0)*'�jT���

( )
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§2 WJ5%C*3"4/\N�[?*'V�D℄�1DQ#(A�����Hy� 1 ���J 17 ��
1. 2 γ :p 1 O|`� 1.0001 O
m-�5�?^|���


∫

γ

1 + z

z2
dz = ( ).

2. 9:�O� Ln(z2 + 1), 1 i x −i, p℄ ∞, ���H:�O�- ( ) .

3. 2lHÆ^� ∑∞
n=0 cnzn -<~
m: R, 0 < R < ∞. �
 ∑∞

n=0 cnzn }| {|z| < R} �<~*lHjTO� f . %_� f }�H|�-Bu{O�- Taylor �t9

( )

4. \S C − [0,∞) -�k1\: ( ) .

5. 2(Z γ :! i �=�m h�
Z}hZlN1 1 + i, 1 − i, −1 − i, *$ −1 + i -�7�Z��
Z�
∫

γ

1

z
dz = ( ).

6. /e3r}
D = C − [2, +∞)-O� f(z) = (z−2)

1

2

z2+5 } z = 0 -lH'�jT���t�Æ^���HÆ^�-<~
m: ( ) .

7. %��_�jTO� f(z) = cos(z2) -7�Qb�

Ref = u(x, y) = ( ),

Imf = v(x, y) = ( ).

8. eO� f(z) = ez

1+z
} z = 0 ��t Taylor ^��_��#�- 5 ℄W�

f(z) = ( ) + ( )z + ( )z2 + ( )z3 + ( )z4 + · · · , ∀ |z| < 1.

9. _�X�Æ^�-<~
m
f(z) =

∞
∑

n=0

n2zn, <~
mR = ( ),

f(z) =
∞
∑

n=0

(sin
nπ

3
)nzn, <~
mR = ( ),
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f(z) =
∞
∑

n=1

nnzn, <~
mR = ( ),

f(z) =

∞
∑

n=0

1

n!
z2n, <~
mR = ( ).

§3 W6-%C*EUPM\PX[?*)!�$W4/\HNKT*℄8	����HG�� 1 ���J 4 ���q
�HG�5uv�aj�e~:H%��(Æ1ulH�+-%��.M�
e~�l���+%��;�ue~�*��+-%��
�, 0.5 ��.M�-e~�ulHY:H#S-%��n
�TnP0,* 0 ��
1. .MO� f = u + iv } C 0jT��
X�8g�+-: ( Q Q Q ).

A u2 − v2 :2QO��
B / u = e−y cosx (9 z = x + iy), � v = e−y sin x.

C / u2 + v2 uk�� f :���
D ∂f

∂x
= ∂u

∂x
+ i ∂v

∂x
:jTO��

2. u�X�-Z�
I =

∫

γ

ez

z(z + 1)2
dz,�|- γ :lH�JN1 0 x −1 -�5�?^�v&��
'�(Z��
X�LwDZ�&�-i���+-: ( Q Q Q ).

A / 0 Q −1 5} γ -L��� I = 0.

B / 0 Q −1 5} γ -���� I = 2πi − 4πi
e

.

C / 0 } γ -��� −1 } γ -L��� I = 2πi.

D / 0 } γ -��� −1 } γ -L��� I = − 4πi
e

.

3. 2 D :'y� γ : D �-v&���5�?^�
'�(Z� f :3r} D 0-BO��%PX�-�HHdvpÆ�
∫

γ

f(z)dz = 0.�-e~ =( Y Y Y ).

A f } γ ��jT�
B f } γ 0�℄ γ -��--l1vpo��� Taylor ^��
C f } D }d�} γ -����v)�
D } D 0"} f -{O��
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4. 2uO�℄^�
∞
∑

n=0

fn(z).���HO� fn 5:'y D 0-jTO���Æ��H^�<~*�lH D �-jTO�-Hd:X��- ( Y Y Y ).

A
∑∞

n=0 fn(z) 9-R z ∈ D s9<~�
B

∑∞
n=0 fn(z) } D �o� (v���) l�<~�

C D '}J�∑∞
n=0 f ′

n(z)} D�l�<~�$Æ1"}lH1 z0 ∈ D 8,∑∞
n=0 fn(z0)<~�

D "}�lH<~-7�^� ∑∞
n=0 Mn �8,�H |fn(z)| ≤ Mn, ∀z ∈ D.

§4 =Z,G9*R>N&^.LI*2)����HG 1 ���J 3 ��
1. %��Æ^�

∞
∑

n=0

(−1)n(n + 1)zn-<~
mQ}<~|�-QO��

2. 2O� f = u2 + iv } C 0jT (�� u, v :7-<z}dvNO�), %JNu�O�
g(z) = e−f(z)z�� u, v 5:��� (�
A�Bst-3{-���)
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3. 2} a 1�y U 0u�HjTO� f Q g �$ f(a) = g(a) = 0. v	+ a : f - m ^�1� a : g - n ^�1�$ m ≥ n, &�
lim

z →a

f(z)

g(z)
=

f (n)(a)

g(n)(a)
.

4. (C`G 2��v�v��)�2 f(z): ((1−z)z2)
1

3 -�H'�jT���3r}D = C−[0, 1]0�o	 f(2) < 0 �& f(i) =?

5. 2�
�Er�_�,*-��:� � /(out of 40+2). �r,�|I�4��UM�iFFgf����:Ar,�
xT���9t2�
xu6
i-\>��UMFF�6X:f/�6��r,�k��0D����9g4Q�gu6
j&��r,���
=30 ��k +40 ��� +30 ���:AI��
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§5 Key

Key to §1

1. F

2. F

3. F

4. F

5. T

6. F

7. T

8. T

9. F

10. F

11. T

12. T

13. F

14. F

15. T

16. T

Key to §2

1. 2πi

2. �1�Y��1��G1�Y�1�Y[15vp
3.

c +

∞
∑

n=0

cn

1

n + 1
zn+1�� c :���

4. [0, +∞)

5. 1
2 ln 2 − 7

4πi
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6. 2

7.
{

1
2 (e2xy + e−2xy) cos(x2 − y2) ,

− 1
2 (e2xy − e−2xy) sin(x2 − y2) .

8. 1, 0, 1
2 , − 1

3 , 3
8

9. 1, 2√
3
, 0, ∞

Key to §3

1. A,C,D

2. A,B,C

3. B,C,D

4. B,C,D

Key to §4

1. R = 1, <~* 1
(1+z)2

2. YA� |g(z)| ≤ 1, ,Ut Liouville 3{�
3. t m ^�1-.awW�
4. 2

1

6 e
19

12
πi

5.
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