VECTOR IDENTITIES
AND THEOREMS

A
A-B=A,B,+A,B,+A,B,

- Iy z
AxB=det A, A, A,
B, B, B,

=%(A,B, — A_ZB__\:) + 9 (A.B, — A,B;) + 2 (A;B, — A,B,)
A-(BxC)=B-(CxA)=C-(A x B)
Ax(BxC)=(A-C)B—(A-B)C
(AxB)-(CxD)=(A-C)(B-D)—(A-D)(B-C)
VxV¥=0
V- (VxA)=0
Vx(VxA)=V(V-A)—V?A

sel in s = e e
(VxA)xAz(A-V)A—EV(A-A) —
VUP) =W VD + d VW e
V-(WA)=A-V¥ +W¥V.A -
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Vx(VA)=V¥ xA+W¥V xA - -
VA-B)=@A-V)B+(B -V)A+Ax(VxB)+Bx(VxA) -~
V-(AxB)=B-(VxA)—A-(VxB) -
Vx(AxB)=A(V-B)—B(V-A)+(B-VYA-(A-V)B -

Gauss's Divergence Theorem:

]V-Edvz%ﬁ-ﬁda
v A

Stokes’s Theorem:

f(VXE)-ﬁda:%f}h-df
A [

EXPLICIT FORMS OF VECTOR OPERATORS

Cartesian (x,y,2):

V=t — ot

x| 9y | 8z

VxZ:i(%—%)-}-&(an 8A3)+E(8A BA)
ay az az ax ax ay
FE R R

dx2 i ay? ez az2

Vip =

Cylindrical (p, ¢, 2):
aw 1 oW aw

VW =) -+ 7 —
Pap +¢ a¢+zaz
. 13({"“9}+l dAs A,
p dp p 9¢
— . ({1034, 0dA - (04, 0A, .1 [3(pA 9A
VxA:,o( : —-—¢)+¢( )_’_Z"((p ¢)—,—p)
p 3¢ 9z 9z ap P ap a¢
VY = — —

13(3\11) 1 8%W aw

p 9 ap 02 9¢*
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Spherical (r, 0, ¢) :
AW .19V . 1 9V
Vil =F o f= 2 (ad
o T 08 T rame e

1 a(rzAr)_l_ 1 d(sinfBAyp) 1 0A,

V.-A : ',
r:  or rsinf a6 rsinf d¢
_ 1 3(sin O A G .
o i S A(sinfA,) 94, +B 1 34,  13(rAy)
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~1 (3(rAg) A,
+é ¥ ( or a0 )
1 9 v 1 3 ow 1 9w
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