Second Derivatives
1. V- (VT)-scaar
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—V? = <—+—+—> Laplacian

2. YV x (¥T) - vector
curl gradT = VYV x (¥YT)=0

(V - v) - vector

A~ W
<1 1<

- (V¥ x v) - vector
dvculv = 0
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Second Derivatives, cont.

5 V x (¥ x v) - vector

Recdl a x (b xc)=b(a-c)—(a-b)cso
Vx(¥xyv) = VV-v)- (V- V)v
= V(V-v)-V’v

dide 2



Summary

V- (VT) =divgrad T = V*T
V x (¥YT)=curlgrad T =0
V- (VY xv)=divcurlv=0
v)=V(V v) -V
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Cylindrical Polar Coordinates
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Spherical Polar Coordinates
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Summary

V- (VT) =divgrad T = V*T
V x (¥YT)=curlgrad T =0
V- (VY xv)=divcurlv=0
v)=V(V v) -V
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