Stoandard 18 Cur) and Divergence

Cur| and Divergence

curl
Giiven the vector field F:PirQ3tRE the curl is defined to e curllF)= (Ry-0)1T +(B-R)F +lGx-R)E.

There is on alternative (potentially easier) definition of ¥he curl of a vector Field,but it Yakes sowe set up. Frst we define the V. pronounced
de!) operator, V=3xi +#53 + 35 K. We have used it previously when taking the gradient of a funcion (ve:351 353 + 3 £). We can use

Vo define the curl as curl(P)=V=F=|1 3§ &
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Facts
1. 1¢ fx,y,2) has continuous second ovder parkial derivakives then cuvi(VF)=0.
2.TE ¥ is a conservative vector Field then cuvl?=3.

3. IF F is defined on all of ¥ whose components have continuous first order partial derivative and curllF):0 then F is a conservative vechr feld.

Determine if 7= xyi2’t FxyF3r ™32 & is a conservahive vector field.
fact 3 lor2) tells us that all we need o do is \compute the curl and see if we get the zero vector or not:

divergence
Given the vector Field F=Pz+O35+RE the divergence is defined to be div(#)= 25+ 2%+2% This can be simplified by the V operator
Yo be divF)=V-F.

3.

Compute divl?) of F=xye®i+ Nz kL

Fact
1. For any F=Pi +rQ3+RE, divlcurlF)=0



