Gradient, Divergence, Curl, and Laplacian Operations

Cartesian Coordinates (x, y, z)
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Cylindrical Coordinates (r, ¢, 2)
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Spherical Coordinates (R, 8, ¢)
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Some Useful Vector Identities

A-BXC=B-CXxA=C-AXB
AX(BXC)=BA-C)-CA-B)
VWV)=yVV + VVy

V-WA) =yV-A+A-Vy

VX (WA)=yVXA+VyxA
V-AxB)=B-(VXxA)—A-(VxB)
V-VV=VV
VXxVxA=VV-A)-VA
VxVVv=0

V-(VXA)=0

LV Adv = £A - ds (Divergence theorem)

L VXA -ds= i!\ < dt (Stokes’s theorem)



