SOME ORTHOGONAL COORDINATE SYSTEMS IN R3

RECTANGULAR:
ds® = dz? + dy2 + dz?

w=dxrANdyNdz

CYLINDRICAL:
r=rcos¢; yYy=rsing; z=2=z
ds? = dr? + r? d¢? + dz?

w=rdr Nd¢ Ndz

SPHERICAL:

x =rsinfcos¢p; y=rsinfsingp; 2z =rcosb
ds? = dr? + r2 do> + r2sin2 0 d¢2
w=r2sin@dr A dO A dp
PARABOLIC CYLINDRICAL:
1
x = i(uz—vz); Yy=uv; z=2=z
PARABOLOIDAL:

1

= §(u2 - ’02)

r=uvcos¢; yYy=uvsing; =z
ELLIPTIC CYLINDRICAL:

x = acoshucosv; y =asinhusinv; 2z==z

PROLATE SPHEROIDAL:

x = asinh&sinncos¢g; y =asinh&sinnsing; 2z = acosh&cosn

OBLATE SPHEROIDAL:

x = acoshfcosncos¢; Yy =acoshfcosnsing; =z = asinh&sinny

BIPOLAR:
a sinh v asinu
Tr = ; = ;] z=z
coshv — cosu coshv — cosu
TOROIDAL:
a sinh v cos ¢ a sinh v sin ¢ asinu
€XTr = M pr M z =

9 y - 9
coshv — cosu coshv — cosu coshv — cosu



