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The definition of the Christoffel symbols of the second kind is given below:
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Where g is the metric tensor. The parabolic coordinates are:
X = 0TCOSQ
y = otrsing
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The arclength in Cartesian coordinates is:
ds? = dx? + dy? + dz?
dx =tcospdo+aocospdr —arsingde
dy =tsingdo + osinpdr + arcospdp
dz = tdt — ado
dx? = t2(cos ¢)?do? + 0% (cos ¢)?dt? + 27%(sin @)2dp? + -+
dy? = t2(sin 9)%do? + 0%(sin ¢)%dt? + 6?12 (cos ¢)?dp? + -+
dz? = 1%dt? + 0?do? + -
The arclength in parabolic coordinates is:

ds? = t2do? + o2dt? + o?t?d@? + 12d1? + 02do?
= (12 + 0¥)dt? + (% + 6?)do? + o*12dp?
The three nonzero metric tensor elements are:
G =T7"+0°
Yoo =T* +0°
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The six nonzero metric tensor partial derivatives are:
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Yoor = 2t
Yoo,0 = 20

Jppr = 210°
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An enumeration of the possible twenty-seven numeric indices of the Christoffel symbols of
the second kind is given by:

111,112,113,121,122,123,131,132,133,
211,212,213,221,222,223,231,232,233,
311,312,313,321,322,323,331,332,333

Where:
t=10=2,¢0=3

T T T
F‘L’T’ FTO" F

70 Lot To0: 50, T

T
op T F‘P‘P;

g g g
FTT’ FTO" F

VA WA WD W 0 Y

o Lor Lgar L oo

¢ PP PP PP PP @ ¢ ro @
l—‘1:1:' F‘ro" Fr(p' Fcn" Faa' Fcr(p' F(p‘r' F(pcr' F(p(p

1
T _ 00 _
g g T2 4 02
1202

The twenty-seven Christoffel symbols of the second kind are given by:
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T T 1 T —0-
G =I5 = Eg (g‘c‘c,a + Gior — g‘w,r) = 2 + g2’ (2,3)
T T 1 TT
[t =Tge = 29 (grr,<p * 9o — gw,r) =0,(45)
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loo =552 (0)
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g, =g, =T&, =0,(7,89)



L, =r2=r%=r’ =0,(10,11,12,13)
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Foq‘r = F.g,- = m(l‘l’,lS)

1
59 = Tgo = 59" (G100 + Jrpo = Gops) = 0,(16,17)
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1
Tgp = Egﬂ(gwm + Grpp0 — Jppi) = T2t g2 (18)
o o 1 oo
FT(p = F(pr = Eg (gor,<p + Gopr — g‘[(p,o) =0, (19,20)
o o 1 oo
FO'(p = F(po = Eg (goo,qo + Gop,o — gmp,o) =0,(21.22)
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Mo = Tge =59 (9gra + Gpor = Grop) = 0,(23,24)
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Trp = Lo =597 (Gppc + Gpro = Goro) = 57 = = (25)
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1
op = lpo = Eg(p(p(gtpa,zp + Iepo — gmp,(p) = m = E' (26)

re _1 o =0, (27
99 =59 (900 T 900 — 9pp.0) = 0,(27)



