VECTOR FORMULAE

Scalar product a.b = abcosf = a1b; + asbs + asbs
i j k

Vector product a x b =absinfn = | a1 as ag
by by b3

= (a2b3 — agbg)i + (a3b1 - albg)j + (albg — agbl)k
Triple products

a1 az as
[a,b,c]=(axb).c=a.(bxc)=|b by b3

C1 (6] C3

ax (bxc)=(ac)b—(ab)c

o 0 0
V=(ax’ay>az>

grad p = V¢, div A=V.A, crl A=V x A

div grad ¢ = V.(V ¢) = V?¢ (for scalars only)

div curl A=0 curl grad ¢ =0

V2A = grad div A — curl curl A

V(aB) =aVE+ BVa

div (@A) = adiv A+ A.(Va)

curl (aA) =a curl A — A x (Va)

div (AxB)=B. curl A— A. curl B

curl ( AxB)=A divB-BdivA+ (BV)A-(AV)B
grad (AB)=Ax crl B+B x curl A+ (A.V )B+ (B.V )A
Integral Theorems

Divergence theorem

Vector Calculus

/ A.dS = div A dV
surface volume

Stokes’ theorem

/ (curl A).dS = ]{ A.dr
surface contour

Green’s theorems

> 2 _ 9¢ _ oY
/volume (¢v QS - (bv ¢)dv B /surface (¢ on ¢ 8”) ‘dS|

| v oo = [ wlis

surface



where
dS = n|dS|

Green’s theorem in the plane
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