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f(x, y) = x2 + y2
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f(x, y) = A
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∂x = 2x � ∂f∂y = 2y � ���H� ∂f∂x = − 1
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∂y = − 1

y2 � ��p�� ∂f
∂x = Akx
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f(x, y, z) =
y i(kxx+kyy+kzz)���'�

f(x, y, z) = 1√
x2+y2+z2���z�

f(x, y, z) = A
w�y��

(kxx+ kyy + kzz − ωt)
� ��nqrsp�|~��� �;�+m�� ∂f

∂x = ikxf � ∂f∂y = ikyf � ∂f∂z = ikzf ��§��� ∂f
∂x = −x(x2 + y2 + z2)−3/2 � ∂f∂y = −y(x2 +

y2+z2)−3/2 � ∂f∂z = −z(x2+y2+z2)−3/2 � ��p�� ∂f∂x =

Akx
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(kxx+kyy+kzz−ωt) � ∂f∂y = Aky
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(kxx+

kyy+ kzz−ωt) � ∂f∂z = Akz
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(kxx+ kyy+ kzz−
ωt)
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A(x, y) = 1
xi+ 1

y j���'�
A(x, y) = x2i+ (x2 + y2)j���z�
A(x, y, z) = (x2 + z2)i+ (x2 + y2)j + (y2 +
z2)k
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∂x = − 1

x2 i � ∂A∂y = − 1
y2 j � ∂A∂z = 0 ��§��� ∂A

∂x = 2xi + 2xj � ∂A∂y = 2yj � ∂A∂z = 0 � ��p��
∂A
∂x = 2xi+ 2xj � ∂A∂y = 2yj + 2yk � ∂A∂z = 2zi+

2zk
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φ(x, y, z) = 1√
x2+y2+z2���'�

φ(x, y, z) = A
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(x+ y − z)
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φ(x, y, z) = x2 + y2 + z2
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φ(x, y, z) =

y i(kxx+kyy+kzz)

� ��ntr@p�|q��� ���+m�� ∇φ = (−x(x2+y2+z2)−3/2,−y(x2+
y2 + z2)−3/2,−z(x2 + y2 + z2)−3/2) � �§��� ∇φ =
(A
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(x+y−z), A p¢��w (x+y−z),−A p¢��w (x+y−z)) ���p�� ∇φ = (2x, 2y, 2z) � �§x�� ∇φ = (ikxφ, ikyφ, ikzφ)
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dφ = −x(x2 + y2 + z2)−3/2dx −
(x2 +y2 +z2)−3/2dy−z(x2 +y2 +z2)−3/2dz � �§���
dφ = A

p¢��w
(x + y − z)dx + A

p¢��w
(x + y − z)dy −

A
p¢��w

(x+ y− z)dz � ��p±� dφ = 2xdx+ 2ydy+ 2zdz ���x��
dφ = iφ(kxdx+ kydy + kzdz)
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A(x, y, z) = (x2 + y2)i+ (z2 + y2)j + (x2 +
z2)k�����
A(x, y, z) =

w�y��
(xz)i+
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(xy)j+
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A(x, y, z) =
y ikxxi+ y ikyyj+ y ikzzk

� ��ntr@p�|q��� ���+m�� ∇A = 2x + 2y + 2z � ���H� ∇A =
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∇∧A = 0
i

µzilk1montp�r@ntm/y�n1ntmI�snvmop�|tmo�@��x@y>ntmow � rs�@p�|q�j�@y�w�y�w�p�monvmI{�y�w
xzy�n¯�@{��j�snqy�£°m « i
� ��ntr@p�|q��� ���+m�� ∇2φ = 0 � ���H� ∇2φ = −3A
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(x +

y−z) � ��p�� ∇2φ = 6 � ��x�� ∇2φ = −(k2
x+k2

y+k2
z)φ
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