A-B=AB,+ AB,+ A,B,

e; € €
A, A, A,
B, B, B,

(AxB)xC=(A-C)B—-(B-OA
Ax(BxC)=(A-CB—(A-B)C

AxB=

(AxB):(CxD)=(A-C)B-D)—(A-D)B-C)
(A xB)x (CxD)=[A-(Bx D)]JC—-[A-(BxC)]D
=[A+(C-D)]B—[B-(CxD]A

Voy = VY +y Ve
Ve(pa)=pV-a+(Vp)-a
V x (pa) = o(V xa)+ Vo x a
ly-(axb)=b'(an)—a-(be)

Vx(axb)=a(V-b)+(b-V)a—b(V~a)—(a-V)b
V(a-b)=(a-V)b+(b-V)a+ax(be)+bx(V><a) (A-12)

Vx(Vxa)=V(V-a)—
V:(Vxa)=0
V x (Vo) =

The line element in orthogonal coordinates is

(A-1)

(A-2)

(A-3)
(A-4)
(A-5)

(A-6)
(A-7
(A-8)
(A-9)
(A-10)
(A-11)

(A-13)
(A-14)
(A-15)

ds* = (hy dx,)* + (hy dx;)* + (hs dx;)?

The V operations are

1oy Lo, 1

W’=h_axl hox, 2 T ok,
0 0
Ven = | (b)) + 5 by + 2 (haay)|
0
Vxa= [0— hyas) — (hzaz)]el
X
h hal (hyay) — (hsas)jlez
[ (hyaz) — — (hlal)] €3

Vi = [_6_( 2h3 had’) (h3h1 W
hhh ax,\ h, ox;) T ox\ b, ox,

)*a—‘

3}
X3

(

hyh, 6([/)]
hy 0x;



