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f(z) = z3

= (x + ı̂y)3

= x3 + 3ı̂x2y − 3xy2 − ı̂y3. Z\[ X
]�^`_

u(x, y) = x3 − 3xy2 Zba Xc W
v(x, y) = 3x2y − y3. Zed X

f X=gihkjHlnmporq�s+tvurw%xemYy0lnzbxej�{0j�|}yk~k~k|���mYzblnxbj(y0j����)�����v���<���������S���S� w = ξ + ı̂η�E�:�����������<���:���B���E�:�E�:�����E�:����������� 1
ξ+ı̂η

= ξ−ı̂η
ξ2+η2 ��  ���������!�A�¡�v���A��¢ w−1 = w

|w|2 �
£�¤k¥ ^�W ¤§¦ ]n] ¦ ]�] ¥ [ ¦ _ c\¨ _�©ª]�©JW:W ¥ ξ = x2 − y2 c W η = 2xy + 1 « ¦ WEW:¬kWEW ¥

1

z2 + ı̂
=

1

x2 − y2 + ı̂ (2xy + 1)

=
x2 − y2 − ı̂ (2xy + 1)

(x2 − y2)
2

+ (2xy + 1)
2 Z®­ X

«
u(x, y) =

x2 − y2

(x2 − y2)
2

+ (2xy + 1)
2

Zb¯ X
c W

v(x, y) =
−2xy − 1

(x2 − y2)
2

+ (2xy + 1)
2 . Ze° X
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sin z =
1

2ı̂

(

eı̂z − e−ı̂z
)

¹ �
cos z =

1

2

(

eı̂z + e−ı̂z
)

.
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sin (−z) =

1

2ı̂

(

e−ı̂z − e−ı̂(−z)
)

= − sin z Z�� X
c W

cos (−z) =
1

2

(

e−ı̂z + e−ı̂(−z)
)

= cos z Z	� X
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sin(α + β) = sinα cosβ + cosα sinβ Z	� X

c W 
 W:W�� ¨ _ ¦ ©JW
cosh x = cos (̂ıx) Z\[! X¦ ] 
 �

sinh y = −ı̂ sin (̂ıy) Z\[E[ X¦ W:WE¬kW:W ¥
sin z = sin (x + ı̂y) = sin x cosh y + ı̂ cosx sinh y. Z\[�a X
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sin(x + ı̂y) =

1

2ı̂

(

eı̂(x+ı̂y) − e−ı̂(x+ı̂y)
)

=
1

2ı̂

(

(cosx + ı̂ sin x) e−y − (cosx − ı̂ sin x) ey
)

=
1

2
sin x · e−y +

1

2
sinx · ey +

1

2ı̂
cosx · e−y −

1

2ı̂
cosx · ey

= sin x cosh y + ı̂ cosx sinh y. Z�[nd X
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∫ π

x=−π

sin mx sinnx dx =

∫ π

x=−π

1

2ı̂

(

eı̂mx − e−ı̂mx
) 1

2ı̂

(

eı̂nx − e−ı̂nx
)

dx =

−
1

4

∫ π

x=−π

eı̂(m+n)x − eı̂(m−n)x − eı̂(−m+n)x + eı̂(−m−n)x dx. Z�[�­ X
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∫ π

x=−π

eı̂kx dx =
1

ı̂k

(

eı̂kπ − e−ı̂kπ
)

=
1

ı̂k

(

(−1)k − (−1)k
)

= 0, k ∈ (Z \ {0}) Z\[�¯ X
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z−a

���·���v���������� �b�����A�·�E�¡���n�¡�e�����`�=�6�S���¡�������������b�����v�������J�A�<��� z = a �
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f(z) =
2z + ı̂

z − ı̂
=

2z − 2ı̂ + 3ı̂

z − ı̂
= 2 +

3ı̂

z − ı̂
Z�[n° X

c\¨ ^`^ ¨ _ ¥=¦ _�_ ¦ ^�W ¤�¦ ]�] ¥ d ¥ ¨Ec W¡^`^`W f(z)
¨ ¥ W ¥ WE^�&'&Y©�©J_ ¥ ] ¥ 
 ¤�¥ z 6= ı̂ ���(W ¦ 
 ]A©<WEW ¥ �Y_`]�^b�

f ′(z) =
−3ı̂

(z − ı̂)2
Z�[�� X

c W 
 ¤k¥ 
 W:W���WEW ¥ Z\[+� X ¦ _ c\¨ _�©�©<WEW z = −ı̂ « ¦ W:WE¬kW:W ¥

f ′(−ı̂) =
−3ı̂

(−2ı̂)
2 =

3

4
ı̂. Z�[!� X
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 ©J_ ¨ ¥ f(z) = 1
z
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 W:W���W¡^`^`W
f ′(z) =

d

dz
z−1 = (−1)z−2 = −

1

z2
Z�[!� X

f X! KW ¤#" �'& ¥ �%$ _�]!�1W ¥k¥ _ ¥ &'�Y©,�E^'&E© ¨ ��W¡©K© ¤k¥k¥ ]�© ¤�¦ ©ª_ ∂u
∂x

= ∂v
∂y

c W ∂u
∂y

= − ∂v
∂x
« c\¨ © 
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 �©ª_ ¨ f(z) = u(x, y) + ı̂v(x, y)
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f(z) =
1

z
=

1

x + ı̂y
=

x − ı̂y

x2 + y2
Z a  X

^`W ¤�¦ ]n] ¥ [ W�� ¤ ^�^�W « c\¨ ^`^ ¨ _ ¥=¦ _�_ ¦
u(x, y) =

x

x2 + y2
Z aS[ X

d



c W
v(x, y) =

−y

x2 + y2
. Z aEa X
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d

dx

(

w1(x)

w2(x)

)

=
w′

1(x)w2(x) − w1(x)w′
2(x)

w2
2(x)

Z a¡d X
¦ ] ¤ �JW:W���W ¦ ©ª_

∂u

∂x
=

1 ·
(

x2 + y2
)

− x · 2x

(x2 + y2)2

=
y2 − x2

(x2 + y2)
2

∂u

∂y
=

−2xy

(x2 + y2)
2

∂v

∂x
=

2xy

(x2 + y2)
2

∂v

∂y
=

y2 − x2

(x2 + y2)
2 Z a�­ X
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 ¤�¥
z 6= 0 �

� ¤k¥ 
 ©J_ ¨ ¥ f(z) ¬S]!�ª_���WEW�©ª©JW6^`W ¦ 
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f ′(z) =
∂u

∂x
+ ı̂

∂v

∂x

=
y2 − x2

(x2 + y2)
2 + ı̂

2xy

(x2 + y2)
2

= −
(x − ı̂y)

2

(x2 + y2)
2

= −

(

z

|z|2

)2

= −
1

z2
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f(z) = |z|2 = x2 + y2 ]�^`_ u(x, y) = x2 + y2 c W v(x, y) = 0 � � ¦ _�©�©<W¡_ ¦ ¬S]!�ª_���WEW¡©JW�©¨ ��W�© ¦ _�_ ¦ ∂u
∂x

= 2x « ∂u
∂y

= 2y
c W ∂v

∂x
= ∂v

∂y
= 0 « c\¨ ©ª] ¥ W¡_ ¥ ¨ W � _ ¦ ©ª] « c\¨ ¦J¦ W f(z)¨ ¥ ¬S]��J_�� ¨ _�© ¤ ��W ¨ ¥ x = y = 0 ]�^`_ z = 0 � £ ¨ ¦ 
 W 
 ¨ � � ^�] 
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