Appendix A

Formulas from Vector Analysis

A-B=B-A
AxB=-BxA
(AxB)-C=A-(BxC)
Ax(BxC):(A-C)B—(A-B)C

dB dA
(AB)—A EraE®
dB dA
AxB)=Ax —+ —xB
f( By =Ax et

Differential Operators

curl grad V=0
div curl A=0
lap V =div grad V
lap A= (lap A,) ¢,+(lap A,) é,+(lap A,) e,
curl (curl A) = grad div A —lap A
div(VA) =V div A+grad V-A
curl (VA) =V rot A+grad V x A
div(A xB) = (curl A) -B—A- (curl B)
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Appendix A

Rectangular coordinates (x, y, 2):

gradV = ﬂé —i—ﬂz +i2
ox *ady 7 a9z ¢
lapV = 82_V 62_V 82_V
oxr  ay* 072
dA JdA

. dA, v z
divA = +—+—

dA, 0A,
dy 0z

curl A = <

Cylindrical coordinates (r, ¢, 7):

ox dy 0z
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radV =— - —
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lap V 149 v n 1 82V+82V

apV=-—|r—|+5-5+->
P raor \ or r2 d¢?  9z*
‘ 1 ((rA,) A, A,

divA = - —
v r ( ar + 0] tr dz

10A,

A Mg\ 5 (A, 9A\ 1 (00A) A,
curl A = —— e, -— - -
" rddp 0z “ a2 ar )T ar dp é

Spherical coordinates (r, 0, ¢):

v
dv="2Ce 42 _—Z
gt ar T30 ing 96
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Py =0 U %7 ) T 2sing 90 90 ) " (rsin6)? ag?
) 1 4(r?A,) 1 d(Agsin@) dA,
divA=— . —
VA= LT e ( FTRY)
1 [d(Agsin®) A, N\. 1/ 1 94, d(rA,)\.
1A= - - —
vt rsinH( a6 8d)>er+r<sin0 1) ar )e(,

r ar

Curl Theorem (Stokes Theorem)

/curlA-ns dS:g(A-ds
S
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e < ) >e¢

Divergence Theorem (Gauss Theorem)

/divAdV:/A-no ds
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