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Christoffel Symbols of the First Kind

Reference: Tensor Calculus © 1949 by J. L. Synge and A. Schild Equation 2.421 and
Equation 2.422

[mn, r] = l(aarm 0ay, _ aamn)
’ 2\ 9x®  Jdxm  Ox"

Christoffel Symbols of the Second Kind

()=t

Find the Christoffel Symbols in Confocal Parabolic Coordinates

Parabolic coordinates - Wikipedia
X =0T COS @

y = otsing

1
z=§(12—02)

ds? = dx? + dy? + dz?
dx =tcos@pdo + ocospdt —arsingde
dy =tsingpdo + asinpdr +orcospde
dz = 1dt — odo
dx? = 12(cos p)?do? + 0% (cos 9)?dt? + 272 (sin @)% dp?
dy? = t2(sinp)?do? + o%(sin ¢)2dt? + o%12(cos ¢)%d¢?
dz? = 12d7r? + o%do?

ds? = 12do? + 6%dt? + 0?12d@? + t%d1? + 0%do?
= (6% +1¥)do? + (6% + 12)dr%+0%1%d p?

2 _ m,n —
ds® = ampX™"x™", apmy = 0Vm #n
Ay = 02 + T2

A = 02 + 12

0055
do



https://en.wikipedia.org/wiki/Parabolic_coordinates
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da,,
=2
ot t
00,
=2
do d
da,;
=2
ot t
da
az(p = 207?
da
afp = 20°%1
1/0a,, 0044 aaa(,.)
[GG'G]_E< do + doc  do -9
[O’O’ T] — l(aara + aao‘r _ aaaa) — _laaoo - _
’ 2\ do do ot 2 0t
[oo, 9] =0
[ = 10a,;
17,0 =330 =0
1/0a,; Oda aan>
[TT'T]_E<OT + ot ot -t
1(0a,; 0ay, 0as,
7z E( ot + ot d¢ = loo,@] =0
[ | = 10a,;
o 2 do
1(0as, 0agsy, 0ay, 10day, 5
[, o] E( 10 + 1) T o0 ) 200  °F
1(0a;, 0Jag, 0ay, 10ay, 5
[g0<p,r]—§< op * dp ot ) 2 ot ot
[pp, 0] =0
a”® =—,au, =0Vm#+n
a‘T'S
o) oo 9@
{aa} = a®’loo,0] = g2 + 72
T

T _ _
{aa}_a oo, 7] = o2 + 72



J} =a%[11,0]| =

} =a"[tT,7] =

o2+ 12

02 + 12
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