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!x dx =dx i, X =pCcosQ Ef;=d,0ﬂ7p x=rsin@cosy f”gé:de%
Miy dSidy=dyu, Mly=psing dS|pdp=dep i, M|y=rsinfsing dS|rsinddp=dpi,
z aTz=dzﬁz z=2z ‘E=d217: _ z=rcos@ gg?:dmjr
triedre (ﬁx, U, ﬂz)direci triedre ( U, )a’zrecz triedre ( Uy, U o L?r)direcf
U, =u,Cco8Q—u,sing C1 u =u,singcosp+ii,cosfcos@—ii,sing 7
U, =i, SN+, Cos @ C2 U, =u, sin@sing+i, cos@sing +iu, cosp (g
U, =1, C3 U, =i, cosd—u,sinf 9
U, =u cosp+ii sing C4 i, =i, sinGcos@g+1i sindsing+i,cosd 10
U, =—u, sing+i cosg C5 Uy =1, cosfcos@+iu cos@sing—i,sin€ (1]
U, = U, C6 U, == SI@Q+iU cosp C12
2 IDENTITES VECTORIELLES
Vectewrs 4, B,C, G, F,H Vg =grad g =Vg
Scalaires f, g VG=divG=VG
VAG=rotG=VxG
-1 EA(B/\&)=(;1@>,§“(AB)6 1-10 Va f@):(Vj)Aé+f(i7Aé) A .
-y .
1-2 (4 AB)/\Cﬂ’:(CA;.;{‘)B‘* (CB)4 1-11 VA(Va G):V(V.G)—VZG erebnol (5 - “3«"“\ AN
1-3 V(VAG)=0 1-12 V’G=0a, VG, +i,V'G,+u VG, — AC
1-4 VAVg=0 13 V(FAG)=G(VAF)-F.(VAG)
[-5 VVg=Vig=Ag 1-14 F(GAH)=G(HAF)-H.(FAG)
L-6 V(f+g)=V/+Vg 1-15 VA(FAG)=F.(V.G)-G (V.ﬁ +(GV)F-(FV)G
1-7 V(F+G)=V.F+V.G 116 V(F.G)=(FV|G+(GV)F+FA(VAG)+GA(VAF)
[-8 V(fg) =gV/f+/Vg I-17 ‘”:[ V_G dv = ” G.Ji dS théoreme de la divergence
/ S v fermé par S

1-9 V(fG)=G(V./)+ 7(V.C
(f ) (V7). ( ) [-1% “‘ (ﬁAé)AﬁdSZCf (G.d /¢ théoréme de Stokes
B / ¢

contour ¢ de la surface S



