Vector Formulas

a-bxc)y=b:-(cxa)=c-(axh)
axX(bxc)=(a-cb— (a-b)e
(axb)y-(exd)=(a-c)b-d) — (a-d)b-¢)
VxVy=0
V-(Vxa)=0
VX(Vxa)=V(V-a) - Va
Veya)=a-Vy+yV.a
VXx(ga)=Vyxa+ yV xa
Va:b)=(a-V)b+(b-Via+ax(Vxb)+bx(Vxa)
V-.(axb)=b-(Vxa)—a-(Vxbh)
Vx(@axb)y=aV-b)-b(V-a)+(b-Via—(a-V)b
If x is the coordinate of a point with respect to some origin, with magnitude

r = |x|, m = x/r is a unit radial vector, and f(r) is a well-behaved function of ,
then

V.x=3 Vxx=0
Vemfol =25+ L v x it = 0
£0)

(a-V)nf(r) =—;—[a— n(a - n)] + n(a-n)‘;—{
V(x-a) =a+ x(V-a) + i(L x a)

1
where L = 7 (x x V) is the angular-momentum operator.

Theorems from Vector Calculus

In the following ¢, ¥, and A are well-behaved scalar or vector functions, V is a
three-dimensional volume with volume element dx, S is a closed two-
dimensional surface bounding V, with area element da and unit outward normal
n at da.

fv V-Adx = J; A-.nda (Divergence theorem)

f V¢ dx = f yn da
v s
j VxAd3x=fnxAda
v Ly
fv (6V2Y + Vo - V) dPx = L én - Vy da (Green’s first identity)
fv (pV*y — ¢V2P) d’x = _L (dVy — yVo) - n da (Green’s theoren{)

Inthe following S is an open surface and C is the contour bounding it, with line
element dl. The normal n to § is defined by the right-hand-screw rule in relation
to the sense of the line integral around C.

fs (VX A)'nda = i A -dl (Stokes’s theorem)

Ln X Vyda = ﬁ:wdl
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