Math reminders
I- Cartesian coordinates:
I-1-Vector position and vector displacement

In a Cartesian landmark (Oxyz) with a fixed base(Z, J, E) the position vector oM
done by :
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I-2-Surface element and volume element:
In Cartesian coordinates, the elementary surfaces are (in index the coordinates vary

on the surface):

X=Cste dS=dy.dz
Y=Cste dS=dx.dz
7Z=Cste dS=dx.dy
I-3-The volume element is
dV=dx.dy.dz
II-The Cylindrical coordinates

II-1-Vector position and vector displacement

In the cylindrical base (Fp); @; E) the position vector 1s written by :

dOM = dF = dpU, + pdpU,, + dzk
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II-2-Surface element and volume element:
The surface element takes the following forms as appropriate:
p=Cste dS=pdedz
@ = Cste ds = dp.dz“
z = Cste dS = pdpde
II-3-The volume element is :

dV = pdpdodz

ITI-The spherical coordinates
III-1-Vector position and vector displacement
In the spherical base(aj; Fé; U_q;) the position vector is :

—

OM =7 =1U,
d? = drU, + rd0U, + rsin@dqa@;

III-2-Surface element and volume element:
The surface element dS in spherical coordinates is:
dS = R*sinf0d6.de
II1.The volume element is: dV = dS.dr = r2drsin 0 df.de
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IV. Operators
IV.1.Gradient
IV.1.1.Cartesian coordinate :

The gradient of a scalar field (x,y,z) 1s the vector:

IV.1.2.1In cylindrical coordinates:

The gradient of a scalar field (f (p, @, 2)) 1s the vector:
— of._ 1 df__, ©f
grad.f = %Up + E.%Um + ak

IV.1.3.In spherical coordinates :

The gradient of a scalar field (f (7, 0, ¢)) 1s the vector:

0. 108 1 Of
gre f_ar " raf rsinfop ¢

V.The divergence of vector H, the scalar:

A= X0, y,2)I+Y(x,y,2)]+ Z(x,y, Z)E
V.1.Cartesian coordinate :

avE =T A= X 2
Jox dy 0z
The result of the divergence of a vector 1s a SCALAR.
V.2.In cylindrical coordinates:

A=A,U, +A,U, +17k
104, 104, 0z
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V.3.In spherical coordinates : Be a vector
A = Ayuy + Agug + Apuy,
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VI.The rotational of a vector

VI.1.Cartesian coordinate :

otA = V><A=(‘_ )—(“ : )+(/‘ Lx
dy dx ay

The result of the rotational of a vector 1s a VECTOR.
VI.2.In cylindrical coordinates:

x5 10z 0Ap,\-— [0z 0A,\— 1 0(pA, O0A, -
U e o B e —E Ug +—( @ 2w BoE
dp 0z p dp do

VI1.3.In spherical coordinates :
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