Vector Relations

A (BxC)=B-(CxA)=C-(AxB) = (ABC)

A x (BxC)=B(A C)—C(A-B)
(AxB)-(CxD)=(A-C)B-D)— (A D)B-C)

(A x B) x (C x D) = (ABD)C — (ABC)D = (ACD)B — (BCD)A
V. (fA)=A-Vf+[V-A

Vx (fA)=Vfx A+ [VxA

V(A-B)=Ax (VxB)+Bx(VxA)+A VB+B VA

V. (AxB)=B-(VxA)—A-(VxB)
Vx(AxB)=A(V-B)-B(V-A) +B-VA —A-VB
VxVxA=V(V-A)-VA

VxVf=0

Vo (VxA)=0

A-VA:VGA2>—A><(V><A)
Vx(A-VA)=A-V(VxA)+V-AVxA)— {(VxA)V}A
A-{B-V(V/)} =B-{A V(V/)}
A-(B-VC)=B- (A VC)— (A xB) (VxC)
A-V(B-Vf)=(A-VB)-Vf+(AB:VV)f
A-V(B-VC)=(A VB) VC+ (AB: VV)C
(AxB)xV]xC=Bx (A-VC) - A x (B-VC)

(AxV)xB=(VB)-A—-A(V-B)



Quasi-toroidal Coordinates
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Definition
x = (Ry+rcosf)sin¢
{ y = (Ro + 7 cosf)cos ¢
z=rsinf
Unit vectors
e, = e;cosfsing 4+ e, costcosp + e, sind
{ eyp = —e,sinfsing — e, sinflcos ¢ + e, cost
€y = €5 Co8 ) — €,sing

Metric
de* = dr* + r2d0”® + (Ro + 7 cos 0)*dg?

Jacobian matrix

cos fsin ¢ cos 6 cos ¢ sin
1 1 1

a(r,0,¢) ——sinfsing —-sinfcos¢ —cosh

7@( ] = r r r

0Y, 2 cos ¢ B sin ¢
Ry + rcosf Ry + rcosb
a(r,0,9)| _ 1
oz,y,2)|  r(Ry+rcosb)
Gradient operator
0 10 1 0

V=e—-—+e—
-

or %+6¢R0+TCOSQ%



