Stokes’ Theorem

Notations and Conventions
Divergence

The divergence of a vector field v = (vx, Uy, vz) is the function
div(v) = 0,v, + 0,v), + 0,7V, .
Symbolically,
diviv) =0 -v
(or V- vin the “nabla” notation).
Example. div(curl(v)) = 0 (The divergence of a curl is 0).
Proof. If w = curl(v) = (0,v, — 0,7V, 0,V — 0,V,, 0,Vy, — 0, V,), then
diviw) = 0,(0,v, — 0,0y ) + 0, (0,05 — 0xv,) + 0,(05v, — 0,V )
= 0,(0,v;) — 0,(0yv,) ++ =0

(by Schwarz’s theorem).



Exemple. Let f be a function. Then

div(9f) = 0 (Bxf) + 0y (3, f) + 8,(3,f) = OZf + OZf + OZf.
This is usually written symbolically as
div(af) = Af,

with A = 85 + 05 + 97, and A is called the laplacian operator. It is also

written @2 (or V2 in the “nabla” notation).



