
Appendix A
Formulas from Vector Analysis

A ·B = B ·A

A×B = −B×A

�A×B� ·C = A · �B×C�

A× �B×C� = �A ·C� B− �A ·B� C

d

d�
�A ·B� = A · dB

d�
+ dA

d�
·B

d

d�
�A×B� = A× dB

d�
+ dA

d�
×B

Differential Operators

curl grad V = 0

div curl A = 0

lap V = div grad V

lap A = �lap Ax� �ex + (
lap Ay

) �ey + �lap Az� �ez

curl �curl A� = grad div A− lap A

div �VA� = V div A+grad V ·A

curl �VA� = V rot A+grad V ×A

div �A×B� = �curl A� ·B−A · �curl B�
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Rectangular coordinates (x, y, z):

grad V = �V
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Cylindrical coordinates (r , �, z):

grad V = �V
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Spherical coordinates (r, �, �):
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Curl Theorem (Stokes Theorem) Divergence Theorem (Gauss Theorem)

∫
Ss

curl A ·nS dS =
∫

�

S

A ·ds
∫
V

div A dV =
∫
SV

A ·no dS




