Check the metric and the connection

Here we substitute the computed expressions for gu, (), gab,c(z) and I'y.(z) into gep,.. We should get zero, to within the truncation order of the expansions.

And yes, we do!

: :KeepHistory(false).
: :PostDefaultRules( @@collect_terms! (%), @@sumflatten! (%) ).

{a,vb,c,d,e,f,g,h,i,j,k,1,m,n,0,p,q,r,s,t,u#,v#}r: :Indices.
{x~{a},R_{a b ¢ d},\nabla_{e}{R_{a b ¢ d}}}::SortOrder.

\nabla_{#}::PartialDerivative.

g_{a b}::Metric.
R_{a b ¢ d}::RiemannTensor.
R {a}_{b ¢ d}::RiemannTensor.

# --- imported from metric.lib ---------------------- - - - - - - - - - - - - - - - —"—~——«—«—\—(—(—(—\——(—(—(—(—(—(——————————————
metric:="import metric.lib metric":

@run(metric){"/Users/leo/local/sh/cdbfile"}:

dmetric:="import metric.lib dmetric":

@run(dmetric){"/Users/leo/local/sh/cdbfile"}:

# -—- imported from connection.lib -----——7---------————————— -
GammaOl:="import connection.lib GammaO1l":

@run(GammaO1){"/Users/leo/local/sh/cdbfile"}:

GammaO2:="import connection.lib GammaO2":
@run (Gamma02) {"/Users/leo/local/sh/cdbfile"}:

GammaO3:="import connection.lib GammaO3":
@run (Gamma03){"/Users/leo/local/sh/cdbfile"}:

GammaO4:="import connection.lib GammaO4":
Orun(Gamma04){"/Users/leo/local/sh/cdbfile"}:

# --- build the comnmection —=—=——===—— == —m o



gamma:= \Gamma"{a}_{b c d} x"d
+ \Gamma~{a}_{b c d e} x7d x"e
+ \Gamma"{a}_{b ¢ d e £} x°d x"e x"f
+ \Gamma"{a}_{b c d e £ g} x"d x"e x"f x"g:

@substitute! (%) (\Gamma~{al}_{b
\Gamma~{a}_{b
\Gamma"~{a}_{b
\Gamma~{a}_{b

c d} -> @(GammaO1),

c d e} —> @(Gamma02),
cde f} -> 0(Gamma03),
cdef g} -> 0(Gamma04)):

# —== build gap,e — gaal'fe = galffe —==========m=-mmmmmommoooo-
tst:=dmet_{a b ¢} - met_{a d} gamma"{d}_{b c} - met_{d b} gamma~{d}_{a c}:
O@substitute! (tst) (met_{a b} -> @(metric),
dmet_{a b c} -> @(dmetric),
gamma“~{a}_{b c} ->@(gamma)):
@distribute! (tst): @eliminate_metric! (tst):

# --- since gu(z) and I'f,(z) are accurate to terms including O (%),
# then errors in tst must be O ()

poly:=@(tst):
x"{a}: :Weight (label=xterms,value=1).

term00:=Q(poly): Qkeep_weight! (term00){xterms}{0}:
term01:=Q@(poly): Qkeep_weight! (term01){xterms}{1}:
term02:=0(poly): Qkeep_weight! (term02){xterms}{2}:
term03:=0(poly): Qkeep_weight! (term03){xterms}{3}:
term04:=0(poly): Qkeep_weight! (term04){xterms}{4}:
term05:=0(poly): Qkeep_weight! (term05){xterms}{5}:

tst:=0(term00) + Q@(termO01) + @(term02) + Q@(term03) + Q@(termO04)+ Q@(term0O5):

@prodsort! (%) : @rename_dummies! (%): @canonicalise! (%) ;



# --— if all is well, we should see tst being of order 0(66) ————————————————————————————

tst 1= —% 222l 292" Rygei Ryjey RY inj — % 222l 292" Rygei Ry R inj + % 2%2°2T 292" Rogei Ryipj Reghj + % 2822l 292" Rygei Ry fgj Rein;
n %5 222 292" Rogei Ryj pi Regny + % w20l 292" Rogei Rif g Rejhi — % 220! 292" Ragei Vi Reghi — % 200! 195" RuaeiV e Roghi
— % xdxemfwg;chRadeingRbich — % xdxewfxgthadeingRbhci + % xdxexfxgthadeinfijchhj — % 2atrt 292" Rygei VI iRygen
- % xdxemfxgthbRcdeinRaghi - % xdxexfxgthcRbdeinRaghi - % xdxexfmgthdRaefngRbich - 3716 mdxexfxgthdRaefngRbhci
- % xdxemfxgthdRaeﬁVingch — % xdxexfxgxhvdeRafginich — % xdxexfxgxhvdeRafginhci — % xdxeacfmgthaicdeeijg ihj
- % w20l 192" Rogei Rpesj R inj + % w20l 192" Ryigj Roe i Reghj + %5 220! 292" Ryigj Roe i Reghi — % a2 292" RygeiV ag Reghi
- % 2% 292" RygeiV e f Raghi — % 282 192" RygeiV g Raich — % 2%2°27 192" RypgeiV o Rahei + % 2%2°27 192" Rogij Roe pi Reghj
— % 2talrf 292" Ryyoi VI iRagen — % mdxexfmgthaRcdeinRbghi — % mdmexfxgthCRadeinRbghi — % xdxexfxgthdRaicerRbghi
- % 222 192"V g RueeiV § Roghi — % 222 292"V RuaeeV f Roghi — % 2l 292"V 4o Ryt gi Ruich — % 2l 192"V 4o Ry gi Ranei



