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Table 3.1 Vector Operators

.4 . a 9
V=i—+j—-+k
ax dy 3z
Name; Symbol Interpretation
grad ¢ = V¢ Maximum rate of change of ¢, in the maximal direction
E=))
divF=%V"F Net outflux of F per unit volume
AN A e
— K
N
curfF = VXF Swirl of F per unit area
/N
\"
Laplacian ¢ = V¢ = A¢ A measure of difference between ¢(R) and the average of ¢

around R

Table 3.2 Vector Operator Identities

F and G denote vector fields, ¢ denotes a scalar field, and R = xi + yj + zk. A is any constant

vector, and f'is any differentiable function of a single variable.

V(o) = &V + Ve,
V- ¢F=¢V ' F + F-9Ygp
VUX¢F = ¢VXF + VpXF
vie) = Loy
do
V-(R—A)=3
UX(R—~-AY=0
V(R — A]") = n|R — A]"XR — A)
F-VR—A)=F
V(A R) = A
V-(FXG) =G (VXF)—F - (VXG)
VX(FXG)= (G -VF - (F-V)G+ (V-G)F — (V:-F)G
VX(VXF)=%vV" F)— VF
VF-G)=(F-V)G+ (G VF+FX(VXG)+GX(VXF)
VXVig) =20
V' (VXF)=0
VoV, X V) = 0

(3.27)
{3.28)
(3.29)

(3.30)

(3.31)
(3.32)
(3.33)
(3.34)
(3.35)
(3.36)
(3.37)
(3.38)
(3.39)
(3.40)
(3.41)
(3.42)




