Vector Operators and ldentities

Differential Operators in Cartesian coordinates:

“del” operator [ = 7o, j— + ko
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Gradient of a scalar field: grade = Oo(x,y,z) = %, ]@ L R0
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Divergence of a vector field: diva = O@& = 0ay +—L + 03,
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Curl of a vector field:
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Operations on sums and products (after RHB Table 10.1):
O+ w) = Op + Oy
A +b) = 0 + O
ixz?\+6) = Oxa + Oxb
Olow) = Ty + e
i(é[ﬁe)z a x BXB)+ b x (DXé)+ (aDﬁ)B + (6 Dﬁ)é
O dea) = o0& + ae
A xb)=bfixa)- adiixb)
Ox(ga) = Opxa + gl xa
fx(axb)=a[m)-bEm)+ o) - GEm)b
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Combinations of grad, div and curl:

curl gradg = O x O =0
diveurl a = ﬁ[(ﬁ Xé):o

div grade = O = O%p = Z
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= Epzax + 0 ay + 62az
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graddiva = ﬁ(ﬁ Elé)

curlcurl @ = EX(E x é): i(ﬁ Elé)— 0%a
[ﬁ X(ﬁ X éji = [ﬁ (ﬁ ”]i - 0%, (Cartesiancoordinates)
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