Riemman normal coordinates

There is nothing new in this notebook, it serves only to display the transformation from one set of Riemann normal coordinates ® to another y®.

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

{a,vb,c,d,e,f,g,h,i,j,k,1,m,n,0,p,q,r,t,u#,v#}: :Indices.
\nabla_{#}::PartialDerivative.

R_{a b ¢ d}::RiemannTensor.
# --- imported from metric.lib -------------"""--———--—————

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

# --—— imported from geodesic-bvp.lib ---———-------"-""""""""""""""""—

y05:="import geodesic-bvp.lib yO5Riemann":
@run(y05){"/Users/leo/local/sh/cdbfile"}:

#_ _____________________________
# in an effort to tidy up the equations we will expand each termO* in powers of s and then Dx"a
#

poly:=@(y05) :
Dx"{a}::Weight (label=Dxterms,value=1).

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

{Dx~{a},x"{a},R"{a}_{b ¢ d}}::SortOrder.

@prodsort! (term01) : @rename_dummies! (%): @factor_out!! (%){Dx"{a}}:



@prodsort! (term02) : Qrename_dummies! (%): @factor_out!!(%){Dx"{al}}:
@prodsort! (term03) : Qrename_dummies! (%): @factor_out!!(%){Dx"{al}}:
@prodsort! (term04): @rename_dummies! (%): @factor_out!! (%){Dx"{a}t}:
@prodsort! (term05) : @rename_dummies! (%): @factor_out!! (%){Dx"{a}t}:

y05:=0(term00) + Q@(term01) + @(term02) + @(term03) + @(term04) + Q@(term05):

@substitute! (y05) (Dx"{a} -> \Delta{x}"{a}); "y05.del"



#
# transforming from old to new RNC coordinates
# =

@print ["\Btag{01}y~a=""@(y05) ""+\Big0{\eps~6}\Etag{01}"];

Let P and @ be two points with RNC coordinates z* and % + Ax® relative to a third point O. At P we can construct a new set of RNC coordinates, y*. We will
rotate the y® frame so that the z* and y® coordinate axes are aligned. Then the RNC coordinates of @) relative to P are
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#
#  the metric at P, the origin of the new RNC coordinates
#

At P the coordinate axes are aligned. Thus we have 0 = 92%/9y" at P and thus g.s() = gas(y) at P. The metric at the point P in the RNC y® frame is given by
@print["g_{ab}(P)=""@(metric) ~"+\BigO{\eps~6}"];
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export y05 for use by truncate.cdbp
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com:="open geodesic-rnc.lib":
O@run(com){"/Users/leo/local/sh/cdbfile"}:

com:="export geodesic-rnc.lib y05.del":
@run(com){"/Users/leo/local/sh/cdbfile"}:



