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n

� �A��VrM~HAtLd�h:MP`'V�{'J�RZu1J�MPO�XPG�{'X.OQM
z
G1X.HNYWR�J�[_\4O^SPHAXPG-{'X.O}h:M�d�h�X.O���YkX.`1h�XPG�`WM�GmzWMPHAJ�R
u1JLG-d�J�i

M e
|z − 5 + i| = 2 j Uke

z + z̄ < 4 j l e |z − i| = |z + i| j Bme
2z + 5 = 2z̄ jJ�e ∣

∣

∣

∣

z − 3 + 4i

z − i

∣

∣

∣

∣

≥ 1 j ��e
|z| = 3iz j K-e

Im

(

z − 1

z + 1

)

= 0 j {me
Re

(

z − 1

z + 1

)

= 0 �
� ���<R�BED4F�G;HAJ�K~MPObMPRTS�U'UWV�JLKPu1J�`'R�JLh4JLG1JLh<M�G1X.HNYWR�J�[�\4O^SPHAXPG�{WMPRZH_MPO^SP`�i

M e
z2 = −12 jUke
z2 + 3z + 4 = 0 j

l e z2 = i jBme
z2 + 2iz − 1 + i = 0

n
� ���<R�BED4F�G�HAJ�K�MPO�MPR�S�U'UWVyJ�KPu1J�`'RZJLh�JLG1JLh�M�G1X.HNYWR�J�[�\4O^SPHAXPG�G1vPd�t�UkJ�`�zyt�\�S�U'd:SPO�X.R D4F�G�M�HAJ�K��

X.R�BWSP\�XPGPM�h�M|G1X.H~YWR�J�[]\4O�SPHA\4qZG1X.` n
M e

x3 − 1 = 0
Uke

x4 − 1 = 0 l e x4 + 1 = 0
Bme

x4 − 5x3 + 6x2 − 5x + 1 = 0@<O}Bme�J�KPu1JL`'R�JLh�`'tLR�X.\4\�O�F'`�GIRZJ
x2
��h4J�R�zWt�\ � J�O�J�\�\4��GIUmJ�MPO

u = x + (1/x)
{'J�R
u1JLh4h�JL\4qZh�tL\�h n

� �A��V<M�K.J�X.HAJLh�d�VTMPV�D4J�R�JL`>h�tL\4J�MP`'`WM�Gmz�{'X.KPu�J�KPu
z
G1X.HNYWRZJ�[�\4O�SPHAXPh_HAJ�K.\�O�XPd�O�F'`�G

i
� � J�R � � S�hMP`'`WM�Gkz'{WM

(1 + i)
� � J�R�\4OLXPd�O�F'`�G �¡  \�{WM � J�\4\4OL��GIM

z
G1X.`ED4F'K1SPR
hfD�SP`WM�G�Myd�J l V
Y'd�XPG�S�hba

z 6= 0
��d:M e �

¢ �A£gKPu
ABCD

G1X.` � J�[¤`'t�KPu�\�O�v.K¥X.RZBWMPRTMPVZd�M�G-V���J�RZt�`'tLKPu�O�JLh4JLG1JLh¦\�O�JLd4G1J�\�OLh��'`�G n § J�R�v.R D4J¨JLO�JLG
G1v.O�tLY'YmX.`>h�D�S�h©\4XPd4d�M

E, F, G
t�\

H
n«ª K1MPO�X.R D4F�Gmz'{'X.KPu

EG
HAJLd�¬.RZJ�K.J�\

FH
��d:M n

­ ��p-O^SPHAq
h�\4F�G_G-V�M�G1v � J�h4G1J�O�¬~v.\4\4O�J�K.J�G1JLh^i
M e (

n

0

)

−
(

n

2

)

+
(

n

4

)

−
(

n

6

)

+ . . .Uke (

n

0

)

+
(

n

4

)

+
(

n

8

)

+ . . .®¯� ? �A��V°M±HAtLd4h�MP`'Vx{'J�RZu1JIM±G1X.HNYWRZJ�[²\4O^SPHA\�qZG1X.`¦MPOLXPG�`WM�G³M
z
\4O�SPHAXPG�`WM�GmzgMPHAJLRZu1JLG�G-V�J�RZt�K.qZh4VZG´M

|z| = iz
J�KPu1J�`'RZJLh�JLh �

®¯� o ���<R�BED4F�G;HAJ�K~M|G1X.HNYWRZJ�[]\4O^SPHAXPG_G1vPd4tLUkJ�`¯M z2 + 5i

z2 − i
= 2 − i

J�KPu1J�`'RZJLh�JLh�µ
®¯�6���A@CBED4F�G�HAJ�K�MP`'`WM�G´M¡`'t�KPu-O�JLh�`'J�G´M¯H_SP\4V
G¶G1tLh l \4· l \�S�h^z2MPHAJLRZu�`'J�G�G1tLh�S�h4J�R�RZJ�`'J�\ l \4· l \�S�h�G1tLh

MPB'XPh4hCG1X.HNYWR�J�[�\4O^SPH¯z
z1

tL\
z2

MPR
G1XPhfD�S�Gkµ8��V�J�`'`'JLGIM~`'t�KPu-O�JLh�`'J�G¯M�G1v.O�tLY'YkX.`1hfD�M �


