(amended to account for the different sign

A DIAGONAL METRIC WORKSHEET  conventions in this course with respect "A

General Relativity Workbook")
Consider the following general diagonal metric:

ds* = A(dx’)” - B(dx")’ - C(dx*)* - D(dx’)

where dx’, dx', dx*, and dx’ are completely arbitrary coordinates and A, B, C, and D are arbitrary functions of
any or all of the coordinates. This worksheet (adapted from results listed in Rindler, Essential Relativity, 2/e,
Springer-Verlag, 1977) allows you to quickly calculate the components of I, and R, =+R*,, for any spe-
cific special case of such a metric. In this worksheet, I use the following shorthand notation:

2
Ay = %, B, = %, and so on.
To use this worksheet, start by crossing out each tabulated term that is zero for the specific metric in question.
For the remaining terms, write the term’s value in the space above that term. For the Ricci tensor components,
you can then gather the terms in the space provided at the bottom. To adapt this worksheet to smaller dimen-
sional spaces or spacetimes, treat the metric components corresponding to any nonexistent coordinates as if they

had the value 1 and the remaining metric components as being independent of the nonexistent coordinates.

CHRISTOFFEL SYMBOLS

Fgo:ﬁAo F?ozrglzﬁAl FgozrgzzﬁAz F§0=F83=iA3
I =B, Iy =55 Iy = 4D, other "), = 0
Félzr%o:%Bo Fh:%Bl F%QZFL:%BZ F}3:F;12533
T = 554, Iy =—55C, Iy =—35D, other "y, = 0
ngzrgo:%co 122:F221:%C1 Fzzzzfcz F§2:F§3:%C3
I3 =4a, r}=—\8, r=—1n, other I'2, = 0
F33:F§OZ%D0 13321“;1:%131 F§3=F§2=%D2 F§3:%D3

I3 = 55 A, I}, =—55B; I3 =—55Cs other I}, =0

RICCI TENSOR COMPONENTS (following three pages)



1 1 1
Ry = 0 - ﬁAn - TAzz - ﬁAw

1 1 1
+ 0 +  35Boo +  2c¢Coo +  2pDoo
1 2 1 2 1 2
+ 0 - wh - G - Do
1 1 1
+ 0 - apheBo - zacAoCo - 2ap Ao Do
1 1 1 1
+  mAlA +  pAB - A G - TBDAlDl
1 1 1 1
+ g AAy - 4B, + . 0AG - aAiD;
1 1 1 1
+  paAsAs - 5AsB; - apcAsGs + 7 AsDs
Ry =
1 1 1
R\, =—25Byo + 0 + 3By +  3pBi
1 1 1
* A + 0 + 2cCy +  2pDu
1 2 1 2 1 2
- A + 0 - G - whi
1 1 1 1
+  eBoAo +  zpBoBo - 1ac BoCo - 140 BoDo
1 1 1
- amBiA + 0 - e B1C) - 50 B1D)
1 1 1 1
+ g BA - BB, - eBG + 4 BaDs
1 1 1 1
+  aaBiAs = s B3B3 + e BiC - pBsDs

Ry =




1 1 1
Ry =—25Coo +  25Ch + 0 + 55Cx

1

1 1

+ 4 An +  2pBn + 0 +  pDn
1 2 1 2 1 2

- wh - wh + 0 - D2
1 1 1 1

+  7CoAg - asCoBo + GGy - apCoDy
1 1 1 1

+  wmCiA - 5 CB - GG + D
1 1 1

- aaGA, - a3 B + 0 - apCiDsy
1 1 1 1

+  paCiAs +  ppCiBs - e GG - 7 GD;

Ry, =
1 1 1

Rs3 =—55 Dy + 3Dy + 56Dy + 0

1 1 1

+ 5 As +  2pBis + 250G + 0
1 2 _ 1 2 1 2

- s B3 - oG + 0
1 1 1 1

+ g DoAg - zgDoBy - awcDoCo +  aapDoDy
1 1 1 1

+ DA - wD B + 1D C - asp DD,
1 1 1 1

+ aca D2 A, +  amDyB, - DG - g D2D;
1 1 1

- aon D3 As - DB’ - DG + 0




Ry= + L : !
01 2C C()l 2D DOl FCQC] ;]D7D0D1
_ 1 A C 1 1 1
2ac A1 Co A1 Do 1w BoC) ap BoD1
Ry =
R, = L L 1
02 + 25 B2 55 Do> EBoBz ﬁDoDz
1 1 1
1 1 1
15 A2Bo 2ap A2 Do acs CoBa acp CoDs
Ry, =
R = L L 1
3=+ »5 Bos 3¢ Cos 152 BoBs3 ﬁco Cs
1 A.B 1 1 |
4AB 113 Do aacAsCo s Do B3 apc Do Cs
Rys =
— e 1 1
Ri,= + 2iAn D wAA, ﬁDﬂ)z
1 1 1
1 1 1
r B2 A asp B2D1 wcaCiA; aco C1Ds
R, =
Ri.= L L 1
3=t 3i A3 5cCis T ALA; ﬁclcs
- _Lp 1 1 _l
1 1 1
15 B3 A, w5c B3 Cy apa D1As ac D1C3
Ri;=
_ e 1 1
Ry = + i A3 25823 A2 As ﬁBzBs
1 1 1
4CA C3A2 WC332 4DA D2A3 411)3 D, Bs

Ry =






