THE CANONICAL CO-ORDINATE
SYSTEM IN GENERAL RELATIVITY

THE canonical co-ordinate system?! for which,
at the origin, all the first order partial
derivatives of gur vanish and the second order
derivatives are given by a set of bundred
equations is well known in the literature of
general relativity. It is particularly useful
for exploring the neighbourhood of an event
in the space-time continuum. We have not
seen anywhere the Taylor expansions of g,,

defining the canonical co-ordinate system. The
expansions contain explicitly
independent components of- the Riemann-
Christoffel”® tensor R4 As the metric tensor
defines not only the co-ordinaté system but the
gravitational field itself, we have found the
expansions of special interest and service in
discussing the purely geometrical, as well as
gravitational properties of
metric.
communication elsewhere. We have thought
it worthwhile to place only the.éxpansions
here on record. -

We define the twenty independent compos-
nents of Rz at (0,0, 0,0) by the following
equations :

Risiz =@, Rygs =0, Ruui=og,
Rogsy = d. Rogon = e, Rsuy=T,
Raniz = ¢, Roiys =h, R3_114- =1
Rises =J, Rpose =k Ramg=1,
Ryzzs = M, Ryass =, Raggs = 0,
Rissr =P, Rigs =q, Roggs =1,

Ris34 = 8, Ryges = ¢
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If the powers above the second of the
coordinates of an event in the neighbourhood
of the origin are ignored we have
gn=-1 3(ay*+bz*+cr®—2gyz -2hyr—2izr),
g:o=—1—%(ax*+dz*ter*—2jx2z —2kxr —2l27),
g;;'_;'_: __1_':]'.' (b.’I:"' ‘|"dy":+]"1'2 —21n13’y _2ﬂx7'—20y7),
g =1-71 (cx® i ey*+fz*—2pxy —2q9xy —2rYz)
gi.=%{mz*+pritaxy—grz—hxr—jyz—kyr—

‘ ' (2t4 s) z7},

91:=3Uy* +qr? —gry+brz—ixr -myz—nzr
+{t—s} yr,

gu=%ky*+nz? ~hxy—irz-+cxr~pyr—qzr
+(t1-2s}yz,

guy=%{gx* brri—jry—mxz dyz—lyr—ozt
+(t+-28) v},

gaa=5{hx*+ 0z~ kxy —prr—lyz+teyr—i1zr

+(t—s) xz},

gu=%{ix* +ly*—nxz —qrr—oyz—ryr+fzr
i ~{at+$)xy}
In the above =z, v, z, 7 stand for the usual
xt, x%, x%, x!. The algebraic work involved in
the above calculation is quite tedious, but the
symmetry of the various terms at each stage
brovides a useful check on the details and

simplifies the calculation.
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