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

Ax (BxCG) = (A-C)B—- (A-B)C

Ax(BxC) + Bx(CxA)+Cx(AxB)=0
(Ax B)-(CxD) = A-[Bx (C x D)]
(AxB)-(CxD) = (A-C)(B-D)—(A-D)B-C)
(A x B) x (€ x D) [(A x B)-D]C — [(A x B) - C]Do

V(e¢y) = ¢VY+4Ve

V-(pA) = A-Vo+¢V-4A
V X (pA) = ¢V XA—AXVe

V- (AxB) = B.-(VxA)—A.(V x B)

Vx(AxB) = ANV-B)—B(V-A)+(B-V)A—(A-V)B
V(A-B) = AXx(VXxB)+Bx(VxA)+(B-V)A+(A-V)B
VXVep = 0

V- (VXA =0

Casos particulares de interés
Sea 7 el vector posicién y V el operador gradiente correspondiente. Entonces:

V.7# = 3
L 2
V- = —
r
P -~ 1—0 AL = ~ aJ—
(@-v)r = —[@—+@-v)]=—
r r
VX7 = 0
Vx# = 0



SISTEMAS DE COORDENADAS

CARTESIANAS: (z,y,2) — (&, 9, 2)
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CILINDRICAS: (p, ¢, 2) — (p, &, 2)
Vi (‘a+$13+“a>¢
= — - Z—
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ESFERICAS: (r, 0, ¢) — (#,0, ¢)
Vi (*3+éla+¢3 ! a>¢
= r— - —
or r 00 rsin @ d¢
Vi = 1323+ 1 ,03+ 1 82¢
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