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The \wita) Value Problewm i Genesal Pe\ab‘vitH
b3 Power Series |

We ok gooughaut w0 cuved vacuwm space-Uwe . Ak some point 0,
W toKe the dight e ¢ upjse We Knaw the  Stuchwe cﬁ §,in the
Sree ok We (o express R owmporent af e \\Icﬂt cwvatwe o, ¥,
0\0“03 any aulk fay. Kssuminﬁ 0N ox\alﬁn‘c_ SpaR-Ume 02 use Q Taﬂlor
exfongion , Whidh. ihen. we kake the component aleng the nulk voy qives,
S%or oy pont Y a @,

Fraco (P) %k%a\ﬁc 7D= Vraen (0)3K§B§L7D + ¢ VwYacoe (O) 3‘\?‘ ?B?ga%ﬁ
v Vo T 7S PR 5P

Q!
whese ¥ is dispaced by psnmees voe ¢ from O dog o nuk geodesic defined
oy B0k vedss ﬁ"'f’" ax O,
Tuis fowm aoly reqives Hhe Symmetric put of b denvalies § ¥ 4o
Tod Mo ompenent G? Y ak(mj ot Y on €,

% we fave dhe geawmeny of €
deerned. ly dhe st of ol symmedic g
denvases & Y. Nog, by siwilasly
dswey 0. Toylo - excponsion Pa e whole
spoce-Tme M., we cone ogness the ke
T « ay it Q 4 Jorms & dervatives
tnsymmeoisd) @ T ax O.

Bar we Xnas taak khe symwmetyic
dervasies o T form an exact set, an dlgebraic
nosis (Penvose. ¢ Rinaler, \334) , so Maat. keeusing ke
elementy 0’} M ¢ (A‘.e. e Soucture 0? the \ig\/\t
Cm@\ - {"‘Lw, ?scoe,'gigm;, . 3 Jnere 'qﬁiggép..f V{gvs“vg){m(o)
Olows ug ko coleuale the wesypnnetrzed  dedcotives o T and Thus
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deesmue the stucowe wnside the light e This was Rest Sugoesed b3
Penose in 6D {rep. GRG12 ).

We wone Meefre 10 find  expessios whick give e wisyumenizd
derivatives d%ﬁy’ cwnp\ete\.ﬁ N terms a@ those s\\jmmehised deivatives € ¥

Le. unsymmebtsed n denvahive aP T =

'\L\—» %u\ct\'m in lowes otder Yi's .
wnere W fepresentts the  n¥ Symmetized dervatuie PT.

The preess f expressing the defvative ff T g s oy sl invelve
BioeiitLbng 5 Ya's & \owel order whicn have alrcady -been lenlated . The
d'Nembeshun operator 1 eacn of dhe P will also be needed.

The ca\adotion is Hemdive i fom . Storting wstt the Jost Ty caloulated,
a Vis oppied and the wdices symmetrised. The symmetsisali 4s dore S0 that
Re resuMiog expressiol has all dhe indites sHU v alphabetical arder . This 4
e tanonicok fom whith IS set for sper epressia ko allow tem ko be
sim\Red to Aney Jowest fom.

ks possible to simplly generol. spimor expressions by redudng thom ko
Comonical ?Gm,ue.ivg the  e-identily 4o wacross andices.

X =M T

Ty dees produce lasge. numbes 0}0 tems  Alse we need ko elimmate thoe
ports of an  expression. o the o olyMg EAB, auith equol zer0. This I
dane bf) sxjmw&eb\“sivg over ol's andiees .
Apdg EX — 2 apolg EABH Mg, €B2)
—- 2 (MANQEAB—'xAMBEAB) — O

In prochce. howevel wie ore aﬂmmemgivs ovef huge UMDE’S 0?
Andices , giag  Aasop numie o} Fews A e expressio. I arder fo avaid
Paving o do koo muck o these aopifotions | Al indices ar Kept ot
conantok  fame s the  colculation proceeds,

Continuing R the symmetised  dedvalie of Wo, we suosdiote
{’or T This qives G exIESSIn cthg kerens 0? Qt Jeast two
Aefiookives 0? '_J[v\-l Tlems an s AXPRSHIN Con 12 %imp\lFied “3“8
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e Rl \dentities , where the Sum of 4o appropricle dems o wo
desonkives s repaced uikh o produe of T's, e

whese %ﬁf—‘h

‘ .
Thee aill also De terms 0? the —ij @%mlx Substitured far.
This wil wse an expressian o O wwtn 10l have been alewlaked. at

khe Some Jme oS “In-\,mhere

¥y = 21 ey M Ut and ower o0es T .

The expression @n Bwus e teduced ko ae cmtn(ninj ontﬂ U's and o e
! m%gwmm AW deAvauR. OQ Vigen. Thee methods are alsd agpliecd an
ooty Q¥ as part of e teotive process.

Stnfting ytn. Ypeen and Know‘mg hat R VanTeme =0, w0 an asly
acloke ¥ = VanTaoe and o caleulate OYaecn i1 Lo af_@mn.'misis
en toke i @iculate ’% W Jumas Of 7 ,’?[ﬁo s VkA'VBe‘cher-, ond
O% i wms f ¥ ad Lo, and S0 on,

Twis proess hay been implemenied in Mathematica . The expressions
oDained. o ﬁ(’demehj Amg and.  Mathematica encounters cernin diﬂ?‘cult\‘es
n Nvmu3m3 expresskns of TS lengt Qfﬁctw,lﬁ Exporatias are beinj mode to
torf S wurk K0 avoter aystest.

M voe gpedalised opproash. fo the problem waud be- Yo et the In‘jht
cone ko be  cnverging, 0y gviag SRCIfic yolues for the sywmetvic derivabivey
wnicn  Set the stucuwe o C. Twis cante achieved hg,

Trom= & PR and T 4pee= b 050 0a0g0c0n
and ol oers o zero,

iy fecnvagng light cone SMCtwe wowd mean Aak khere sk be
Q srqularity i the spacetime. e sowwe of fhe space-tve 68 khe
Sirqulanty 15 agproadied coud be nvestigpled using Bus rednod
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