Outils Mathématiques — Champ scalaires et vectoriels

rotB = VAB = (0-0)€+(0—-0)& +[2x(x+y )+ x"+y’—(2y (x— y)—(x"+y"))]€,
[3X°+2xy+y°—2xy+3 y +x°]€,

= (4X2+4.y2)é’Z ¢6
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1) rotC =0 VM = 3f/gradf =C
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D'apréS (].), H(X,y) = y7+g(x)
a—H = @ = ' \ _ 2 _ y_2 )
= = = 5 = 2x ,daprés (2). Donc g(x) = xX’+cte = H(x,y) = o HX e

2

Or C(0) =0 = cte = 0 .Donc H(x,y) = y7+x2 :

3)
of
2xz = Ix (1)
gradf = C o< yz = or (2)
X
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D'aprés (1), f(x,y,z) = x°z+g(y,z)
of _ og _ - y
9 = 99 = y, | qapres (2 = Yoen
S U209 oy s oly7) = Laehl

2

0
Donc f(x,y,z) = xzz+y7z+h(z)

2

2
= SL = a2 S = L dapres 3), > h(z) = cte

2
Donc f(x,y,z) = x2z+y7z+cte
Or f (x,y,z) = 0 dans le plan x0y, c’est-a-dire siz=0 = cte =0

2
Donc f(x,y,z) = (x2+y7)z
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rotB = 2¢,
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1) divr = %+ﬂ+% =
ox 0y Oz
divii = div(e,) = le(;)
T _ X Sy .z -
— = e+ e + e
r VX +ytes v "
= x(x*+y*+2’ )" E4y( ) E+z( ) €,

Méthode directe
diV(:—) = (x2+y2+zz)1/2+x(—;—)(2x)(x2+y2+zz)3/2+( Jeny+( )enz

— ( )—1/2_X2( )—3/2_'_( )—1/2_y2( )—3/2+( )—1/2_22( )—3/2

_ 3 _X+y'+7’ _3 1
\/X2+y2+zz (X2+y2+zz)—3/2 \/ \/
-2
\/x2+y2+22
Meéthode avec relat® du CSV10: div(GA) = A.grad G+Gdiv A
Py =1 1. =  igliaq 1, 1--3_ 1F .3 _3 1
le(;) = r.grad?+?dwr = r.[E(F)ethS = — 58T = _F?'H-F = -
7 2 2
div(L) = =
r r \/x2+y2+zz
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Notes :
cte : constante(s)
°: -ion(s)
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