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Thecurl operator crotational)
1 . 4 . 1 Definition
let be att" on open domain .

and Find ->R

X ↳-> F(x)= (F, (x) ,Fa(x), . - - )

a rector field s .
t. F-CC' (R , RY)

The curl operator (or rotor , or rotationals denoted curlF

cor XXF, or
not F) is defined by

a) when n= 2 ,
colF(x ,y)= (x) - (x

,n

b) When n = 3 , crlF(x, y , z) =

X . 4 , 5) - E (X , Y, z)
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G . 2 Examples :

Example : Let os consider the gravitational force of the per

exemple with Po =10 , 0 ,03

F : IRS/10, 0,0 ->3

(x, Y , 7) 1> F(x , Y , z) =
- =>(X , y , z)
U3

with v=/I+y + -2 and c =gmM.
ex ey ez

=c)curlF(x, y ,7) = I * I ---
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gravitational field

[
1.5 The Laplacian operator
-

let r "on open
domain and fir-> It

x +> f(x)

· scolor field s .t. fe P(). The laplacin of f,
devoted as Af ( or XPf) , is defined by
A f(x) = ) + x+.2X



, -Examplef :#3/10 ,
0
, 0) -> H

X=0 (x, % , 7) -> fix , y, z) = Smi
u

If see t - - -

= - c(-
Af==



1. 6 Differentiation formulas
-

1.6 . 1 Important results
-

·Theorem : It 2 < #"on open domain , let f:r-1R

St . fe( (1) , and let F : 2->
"

St. Fe((r)

then :

1) div (gredf) = Af ,

2) If n =2 we haveand (godf) =0 (4)

3)If n= 3 we have and (godf) = (g) (23)
4) if m=3 we have div(creF) = 0


