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a_b cedgfihjhkbml�npoecVq*b l.l.brntsubvnpoehjb suwXb d�wtxyhjb l{z1|_d�wpxyhkbml.wpwp}~npnpbmn���b w�n\�ys�xg�
�"spbvfi�$�
� x��ib smzB�Tc�cebjwpd�spo���ntc�o � bj���p}�ce��b hjoeq*ceb sk���6� � b s �
l.fyntxgntbms �
��fisphjb c�wtxyhjceo�l � b sTf.z�c�o � l{z��
b s_ntoec�c�xyq$n�zg��fyhkhjb sub � l.bmspb�f � xyl.q.b�n�b cebmd
ntspfyl.oewud��.q.w�nH�$sPh���o�d�dgbTxgl��yb l.q*b w z.�$fih
�.q � xyl � wp�.�*l.d
n^npoecece} �i� bmwXxycec�bTfi� � x��ib sul.bvceo � bT�g} � n��ib q8�6bmq.�ihjhkbmcewub lVz

� OBA$?BA$F�O_]

• D(a, r) = {z ∈ C | |z − a| < r} z

• D(a, r) = {z ∈ C | |z − a| ≤ r} z

• ∂D(a, r) = D(a, r) \D(a, r)
z

• ¡ }�q.b sub � c�b l¢wpo � b sm�"xgn (f2 ◦ f1)
′(z) = f ′2(f1(z))f ′1(z)

z

• £ bmq
Log(w)

�6b�ntb � l.b s���o.�.f��ibmq.cef � xyspo�nthjb l�npoec
w
zi¤Tbml.l.bX���.l.d
npoefil¥b s_xgl"x��

c���nto�wpdko�q.b l¢fi�.wudg�gspl.br�.cexyl
C\]−∞, 0]

z

¦
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�
xgq
γ

��bmnpb � l.brbml.�.b q*w�� o�spd�cebml � b l.l*b hjce�i��bmn
	ml � xyl � hjf$q��.spb�n�z"��xyq
h

�y}�subrb l
xyl"xyc���npoewudk���.l.d
npoefil�o

D(0, 2)
f � q.bm�.l.b s

H(z) =
1

2πi

∫

γ

exp(h(ξ))

(ξ − z)2
dξ,

��fys |z| 6= 1.

¦ z�a�o�w �1xgn
H(z) =

{

h′(z) exp(h(z))
��fis |z| < 1,

0
��fis |z| > 1.

� z�a�o�w �1xgn��
��oew
h(z) = Log(z + 2)

�"wt�5b s
H(z) = 1

��fis�xyc�ceb
z ∈ D(0, 1)

z
� z�a�o�w �1xgn��
��oew

h(0) = 0
�.f � |h′(z)| ≤ 2

��fys |z| = 1
�.wt�¥b s

|H(z)| ≤ 2 exp(2|z|) ��fis |z| < 1.


������������������������! "�!��#$ &%(')��*+#,���

h(z)− h(0) =

∫

[0,z]

h′(ξ) dξ.
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�
xgq

R
�g}�spbv�6bmwuntbmh n��ibmq¢��fisuwpd�spo���ntbml

R(z) =
z + 1/z

z2 + 4z + 1
.

¦ z�a�o�w �ix�n � b s�bmlj��fic���fis
R

f � ��b wunpb h q.b l5nto�ce�.�yspbml.q.b�fisuq.b l{z��Lo�l.q5q.bX����spo � b�6fyceb s���fys
R

hjb q ntoec��.�isub l.q.b5fyspq.bml.b smz4|B��npb su��o�wvwu��b�� o�b c�n���xgn
R

�"xysrl.bmnpfi�
b l¢�6fyc

p
o�oel
ntbmsu�gxycec�bmn

]− 1, 0[
z

� z��$d�o�npwpb s���ficebmspl.bmwP��b c�o �i� bml.�.bmqjo1q.bml�dgfihk�*ceb d�wub^�.cexylVz��~b � sp�*l.q�bml.q*��oeq.bmspbg�
xgn�q.bms��.l.q.b w�bmn���fiwpo�nto���n~n\xyc

r
�"wt�

R(z) =

∞
∑

n=0

cn(z + 1)n

� }�ceq*b s5��fis¥xyc�ceb
z ∈ D(−1, r)

�-hjb q b l �"xywpwub l.q*b8���ic � b {cn}
��z��~bmwunpb h¢�

� b sul.br�.q���stx5wpd�o�npwpbmlV�1q.bmn�wunp�ispw�n�h��.ceo � b r
hkbmq8q.bml.l.brb � b l.wudgxg�Vz

� z�a�o�w �1xgn
��bmw

(R, 0) = 1,
f � xgn

��bmw
(R, p) = − 2√

3
,

�
�ifis
p
b s�q.bml8��fic �$wpfih bmsXl"}~��l
nTo�wu�6�is � wphk�yc ¦ z

� z��~b w�ntbmh �.b s��ib q¢�g}�spq.o�b l8xg�Lo�l
ntb � stxyc�bmn
∫ 2π

0

2 cosx

2 + cos x
dx.

�
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�
xgq
C1

�g}�spb � oesud�ceb l¥hjb q � bml�npsp�.h o � f � stxyq*oe�.w ¦ �
f � cexyq
C2

�g}�sub �moespd�c�b l¥hkbmq
� b l
npsp�.h o

1 + i
f � spxyq.o��.w ¦ z

¦ z��$d�o�npwpb s
C1

f � C2

f �k� f$q$n � �ism�1xgn^q.oewuwpb d��.s��ibms�wpd�}�spbmsT�.o�l"xyl.q*b l o�ntfj��fis��
wpdgb cec�o � b��.�.l*d�npb smz��~bmwuntbmh8� � b sul.b~�*q ��stx�wpd�o�npwpb l{�yq.bml��$o�l.dybmc ��wpfih d��.s��ib sul.b
wpd�}�spbms^�*oel"xyl*q.b l¢hkbmq�oV�
�ib s�n�x��Lq.o�wpwub �.�*l.d
ntb smz

�
xgq¢��oeq*b spbvxg���*oeceq*l.oel � b l ϕ
�g}�spbv�6bmwunpb h n��ibmq

ϕ(z) = i
1 + z

1− z
.

� z��Loel*q �.o�cecebmq.b sul.b5�ibmq
ϕ

xg�
C1

f � C2

z�aToew wu�6b � o�b c�n �
xgn q*oewpwub��.o�cec�b q.d��.s��ib s
wpd�}�spbmsr�.oel"xgl.q.b l oBl*bmntfy�#b�nr�.�.l.d
nvoBq.bml#dgfihk�*ceb d�wub5�.c�xyl{z �~b w�ntbmh b l.q��
��oeq.bmspb�q.bml ��oel.dgb c �4wpfih �.o�cecebmq.d��.su�yb sul.b�wudg}�sub s5�.o�l"xyl.q*b l hjb qVz��Hcec��.wunpspb s
hkbmq8bml8wud�o�ntwubyz

�
xgq
A = D(0, 1) \D(1 + i, 1)

z
� z��Hq.b l
npo��!�mb s

A
f � ϕ(A)

�.��q.oel.b�wud�o�ntwub smz"�^� � �ism�*fih ϕ(A)
bms��y�6bml�f ��� bmcecebms�6b � st}�l*wpbmn z

� z�a�o�w �Bx�n
ϕ−1 xg���.o�ceq.bms q*b lZ���$sub)�"xyc��$�*c�xyl {x + iy | y > 0 } dgfil*��fisuh n��.�

D(0, 1)
z

�
xgq8l��8xg���.oec�q.l.o�l � b sul.b g
f � h

�g}�spbr��b w�ntb h n��yb q

g(z) = z2,

h(z) = z + 1.

� zX�Tl � o��5�ibmq����p}�c���xg�Vxg���.oec�q.l.o�l � b sul.b ϕ, ϕ−1, g
f � h

bml�dyfil$��fisph xg���*oeceq*l.oel �
f

xg�
A

�.�
D(0, 1)

z

�
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a ∈ C
q.b��"l.bmspb w

ga(z) =
z − a

1− az
, z ∈ D(0, 1).

¦ z��~b � sp�.l.q{�1xgn ga

bmsXb l8xy�*npfihkfysu�8xg�
D(0, 1)

��fysX���yb s�n
a ∈]− 1, 1[

z
� z��^l.q*b spwu� � �1fih g i

2

b s�b l8xy�*npfihjfisu�¢xg�
D(0, 1)

z
� z���xyq

a, b ∈]− 1, 1[
z$a�oew���fysphjceb l

(ga ◦ gb)(z) = gc(z),

�
�ifis
c = (a + b)/(1 + ab )

z
a�oLcexyq.bmsTl�� {an}

�g}�spb b l ���ic � b�xg��ntxyc
oLoel
npb su�gxyc�ceb�n
] − 1, 1[

f � xgl�ntx � bms �Vx�n andyfil
�ibms � bmspbmsThjf$q ¦ ��fis
n � �ybml.q.brhkf�q)�.bml.q.b c�o � n z*a�o�wp}~npnpb sX��oeq.bmspb

fn(z) = gan
(z),

��fis
n ≥ 1

z
� z�a�o�w �_xgn

fn → −1
��fys

n → ∞ �.l.o���fysph n¥�.� dgfihk�.xyd
ntb�q.b c�h�}�l � q.b sjxg�
D(0, 1)

z 
������������ ���������
	(��� * �
���� ����� "��� �� � ����� ��# ������#$� ��� %���#$�   �� ������ � ��#��
� �)�����

D(0, r) ��� ��')� r < 1 ��� ������� ���������� ')* � �)����� �!��� � ���

fn(z) + 1 =
(1 + z)(1− an)

1− anz
,

'��"! �#� ��# � � � ��� � �
��� � ����� ��� ��%(')� ��� � � ��� ��� � ���� "�
$ �) ���
� r �

�


