Differentiation Formulas

The following identities are of frequent use:

V:-gpu =¢V - -u+u- Ve,
VX@u = ¢V Xu + Ve Xu,
V- uXv=v-VXu—-—u-VXy,
VX @uxv)=v-Vu—-—-u-Vv+ulV-v) —v(V-u,
Vu-:'v) =u-VWw+v-Vu+uXx (Vxv)+vx (Vxu),
V X (V) =curlgrade =0,
V- (Vxu) =divcurlu =0,
VX (Vxu =curlcurlu = V(V-u) — V- Vu,

= grad divu — V?u

V: (Vo X Vo) =0



