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

.0/#1�2
354�6�798
:�;=<?>5@BAC<ED5<E>GFHACIKJG;LANM(OPQPSRUT AWVX;=Y[Z(;=\]F^A_J5AC<_`aRUObdc�egf�hi;LACV�RUI5IPQbdcACIkj?;]lBAC<QACIgYE;mRU\=T%\LAC;LbQc�O5I5T ACI	n
JRU@oAC;9;LPQY

u(x, y) = x3y2 O5IJ
v(x, y) = x2y3 p
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u =

∂
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v = 3x2y2.
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∂

∂y
u = 2x3y

O5IJ − ∂

∂x
v = −2xy3.
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z = x+ iy
f(z) = f(x+ iy) = x2 + ixy = u+ iv
ux = 2x , uy = 0 , vx = y , vy = x�_���d�*2
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ux = vy , uy = −vx
2x = x , 0 = x⇒ x, y = 0
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f(z) = z = x− iy = u+ iv
ux = 1 , uy = 0 , vx = 0 , vy = −1�_���d�*2
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f(z) = zz = x2 + y2 = u+ iv
ux = 2x , uy = 2y , vx = vy = 0�_���d�*2
���

2x = 2y = 0 ⇒ x = y = 0
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f(z) =

z

z
, z 6= 0

f(z) =
x2 + 2ixy − y2

x2 + y2
=
x2 − y2

x2 + y2
+ i

2xy

x2 + y2
= u+ iv

ux =
4xy2

(x2 + y2)2

uy =
−4yx2

(x2 + y2)2

vx = 2
−2y(x2 − y2)

(x2 + y2)2

vy = 2
2x(x2 − y2)

(x2 + y2)2
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ux = vy ⇔ 4xy2 = 2x(x2 − y2)

⇔ x(x−
√

3y)(x+
√

3y) = 0

uy = −vx ⇐⇒ −4yx2 = 2y(x2 − y2)

⇐⇒ y(
√

3x− y)(
√

3x+ y) = 0

Einsetzen x = 0 : y3 = 0⇒ y = x = 0

x =
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3y : 8y3 = 0⇒ y = x = 0

x = −
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g(x+ iy) = f(x− iy) = u(x− iy)− iv(x− iy)
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f = u+ iv
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ũx = ṽy
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ũy = −ṽx p
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ũ(x, y) = u(x,−y)
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ṽ(x, y) = −v(x,−y)
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a = a1 + ia2 ¡
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v(a1, a2) = − ∂
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ṽ(a1,−a2).
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uxx = vyx
O5IJ

uyy = −vxy p :¤ACT ACI
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vyx = vxy
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u(x, t) dt +
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u(x, y0)

= −
y∫
y0

∂2

∂2t
u(x, t) dt − ∂
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u(x, y) = x3 − 3xy2 + 1
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u(t, 0) dt = −
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0 dt = 0
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0
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u(x, t) dt =
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3x2 − 3t2 dt = 3x2y − y3

O5IJ£F u \=T%\=;LbQc
f(x+ iy) = x3 − 3xy2 + 1 + i(3x2y − y3) = z3 + 1.


