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1

z2 + 1
=

i/2

z + i
− i/2

z − i .

g :[Sh?BViEFAHYZ?BK2ViPX?OcXdjSh?BViJ2EFAlkm:[bcRd�nNPXcXdEFIoTpI�VXEFYZAR:[arq;s�AHStEFa

∫

|z|=2

z3

z2 + 1
dz =

∫

|z|=2

iz3/2

z + i
dz −

∫

|z|=2

iz3/2

z − i dz = −2πi.

9uK0<>=@?BA	PXEFVHefEFI
f(z) = e2z

b2IJ^EFAHd
:[aBVXEFIvSh?BV�J2EFA"km:[bcXdWnwPXcRdEFIxTpI�VXEFYZAR:[arq;s�AHStEFa!qzy2A	{lK2aOEF?BVHb2I2Y!EFI

∫

|z|=2

e2z

(z + 1)4
dz = 2πi

f (3)(−1)

3!
=

8πi

3e2
.

9zc|<j}wEFVHeQV�S�:[I
f(z) = zeiz ~ PXs@?OPHV f ′′(z) = (2i − z)eiz

b2IJ�S�:[I�EFAHd
�[aBV�Sh?BV�J2EFA
km:[bcRd�nNPXcXdEFIoT.IWVXEFYZAR:[arqzs�AHStEFa�quy2A&{lK2aOEF?BVHb2I2Y!EFI

∫

|z|=4

zeiz

(z − π)3
dz = 2πi

f ′′(π)

2!
= 2π + iπ2.

9zJ
< g ?OE(�lb2aBaOPHVXEFaBaOE
z0 = 7

J2EQP��lEFI2IEFAXP�J2EQP�T.IWVXEFYZAR:[IJ2EFIUaB?OEFYZV�:[b2�!EFAHd
:[aBK�J2EFA���AXEF?OP��
aB?BI2?OE |z − 2| = 3 � g EFA�TpI�VXEFYZAR:[IJ ?OPHV�ds�aOs�Sts�AH�2d :[bNq�J2EFS �!s�IWC!E��NEFI ��EFK2?OEFV

G = {z ∈ C ; |z − 2| < 5} ~ ?BI�G�EFaOcXdEFS�:[bcRd�J2EFA�TpI�VXEFYZAR:[VH?Os�IPHG�EFY5C!EFAHa`�[bNquV � {laOPv�
s�ar�
Y!E^J2EQP�km:[bcXd�nNPXcRdEFI\TpI�VXEFYZAR:[aOPR:[VHefEQPlC!EFAXPXcXdWGD?BIJ2EFV�J:�PiT.IWVXEFYZAR:[a �
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α1 = α|[0,2π]

b2IJ
α2 = α|[2π,4π] �

g :[I2IjYZ?BaBV

∫

α

1

1− z2
dz =

∫

α1

1

(1− z)(1 + z)
dz +

∫

α2

1

(1− z)(1 + z)
dz = −2πi.
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=�?BA�KMEFVHAR:�cRdEFI�JN?OEj�l?BarqzPHqub2I2�wVH?Os�I

g = exp ◦f � {iaOP���EFAH�!EFVHVHb2I2Y Y�:[I2efEFA>�2b2I2�WVH?Os�IEFI@?OPHV g
EFKMEFINq�:[aBaOPDY�:[I2e � �
EFAHIEFA&?OPHV g K8EQPXcXd2AR�[I2�wV ~ J2EFI2I

|g| = |eRe f+i Im f | = |eRe f |︸ ︷︷ ︸
≤eM

|ei Im f |︸ ︷︷ ︸
=1

≤ eM .

¡ ?BVlJ2EFS�}N:[VHe¢C!s�IL£�?Os�b2CW?BaBaOE¤qzs�aBY!EFAHVlS�:[I ~ J:�PXP g �!s�IPHVR:[I�V�?OPHV � � P&YZ?BaBV�:[aOPRs g′ = 0
b2IJ�J:

g′ = f ′ exp(f)
YZ?BaBV ~ qzs�aBYZV f ′ = 0

b2IJjJ:[Sh?BViJN?OE¤¥mEFd
:[b2�2VHb2I2Y �


