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Appendix D Vector Calculus

Geometrical Definitions
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The Divergence

The Gradient

Fundamental Theorems
§ F-di= § (%-F)dv
surface volume

)= £G)= [V -dl
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patk path surface
o B Vector Calculus Identities
A-B=AB, - o
H Vx(Vf)=0 V- (VxA)=0
AXTABL’% ViV(V)  ViA=V(9-A)-Vx(VxA)
p— o
A Vf (s)=% Ve V-A(1)=Vr-(5A)
Vector Algebra Identities sz(g)=j—£V2g+%|§g‘2 ?x?\(f)=§fx(%ﬁ)
A=|A=VA A . L
o Vo(fA)=1(V-A)+ A (V)
A-A=A L
i BoBA v (A><B)=B-(V><A)—A (VxB)
AxA=0 Vx(fA)=1(VxA)-Ax(Vr)
AxB=-BxA

COMMON CURL AND DIVERGENCE FREE VECTOR FIELDS
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Vxi=0 Vxf(r)r=0
Vr=F Vz=%Vs=3§



