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On_the regularizability of the fongann -Reage wodd
Introduction

o The fonzano-Reqye made( (s amodel foc 3t0 divensional guantom

gravity with zero cosMo(ostc}xL constant.
o ln s formulation with owsecvales defined (n tecms o grop varables
( Fredel and Lovapre ,2005 ) ¢there has been some gueston as
to the reﬂvwga!plb'.hj d ehe doservables
e hims of talle
1 toexplan (nterms of Ewisted. gdAoMol.Oj«, whether an dosecvable (s
well-defmed of (L —defined _

2 o gque a formula h cerms of Reidemestec torsion for well -
defined, obrecyables
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o Definction f awiseed c&zoMoLogtj

o Resolt 1 - 4 Co‘/\omo(os(cﬂ crecon for dhe well - definition of
on okervatble

@ KQ;SV(JE L“" L formu(q_‘a‘v\ cerms of Re{deMe(SiCP fDPSLaﬂ for
well-defined oyervables
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Definition of the ohservables Z(M,f)

M- 2 manifeld
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gr?gneta\ie - SWP\”
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O, e [0,TT]

o Choose a_triangulation A\ of M cntawning I
@ Asstgn an elt. 36} & SUQ) to eochh dua( e&je e*e Z&%

- Re?rlonje : choose. set of trees | v A1 Trees donot wmeet

each ofhel. Each brec neets qmph at one vectex. T s maxmal
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The. tetrahedon 9 IZL\D_\Q_

Fredel and. Lovapre -
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A to volume of 4 -simplex with vertices
at 0,9 ,9,,9,,9, € R

= Z(3 1) nhinlte for ©y dQF(blhg
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The trefoll kot

K /./Gﬂ T~ ofnembors of

TN (S — 1)

o Waren Sé(‘

/——Q / presenéaton
ke ﬂ)\_—/ SN h

2 -dimensional delta

g8d.of's Functions ak eh: enecty
7 (53) = i) dgdhdk. Srghr'k)6 (khk'y?)

h,z esua)  reatonsfor TT(S-IK)

in Wictinger presentation

e Relations mposed by delta- functions have
2 branches of solotions, Z =2 + 2,

e st branch, g=h=k, exsts VO  has SSMM(?&%
orble £ dimenswon 2, so t(\Feng N be done -

FB )= 5N20
Zu( )K) IAK(EZ‘LG)\Z

o Lnd branda . exisks for ©> /6, has Symuetry
orkk of dimension 2, So ntegral Makes no sense
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. Qe Hom (TT, (w) , SUC2)Y)

e To define : the co-chan complex C#g cw)

o Then the \/\omo(ong Qroups of C’g V(W) ate +he
C-— cwist+ed Cohwo(oatg Dcoups og W

eq. the arcle
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2 eTlw)
e TT, (W) aces on W

o TT, QW) acts on su(2) : fa = C(Da((ﬂﬂl a esu(?;

& C’g (W) 5 the sek f (/\OMOMOfp\/\(deS From Cx(VA\?) to
guwlL) which are (nvarant vader che act on of TT,CW)

eq. de CE(W) Ovd= (L. v.)
= L. &)
= e ) o)
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S 3 a representation e Compasde
with 76,1 for which HeM-M)#0
then Z(MTY) is iUl —defied.

ZCM,I@-‘-S;;L*d T\ (o, -6te)) {1 §Che)

eepn-n-T1 p
5C&>
# edges in A* et edoges n A-TN-T
\ Z
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§ 1 SUCzy” — SU)
% (361*)--->9ej{> = C‘/‘P—("“‘ )L‘e-cs)

e §(5) can ontv Make ense 1§ df G Surjocet\lé

o But df s the bomaun) operakor w the co-chain
omplex defining the tuusted ohomology goups
&£ che nraph Qxckertor

e >o f HZCrCM r*) #0 then df wannot be
sujective  and. so S(S) Makes no fense |
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LK) for W the trefol and. Flopre -eut leagts
Twsted ohandony explanation for dl-defincon abore dikical anofe

b &

Trefod lnot chuf‘e -e,'ua\nt lcnot

sngw E Q¢0B, (k) H3(S*%) = O
| A (€*®)
Z(Sfi K> : { ($3-1k)
. H % K)=
U -defined 0% 6. (k) {—og non—abeuan

/’ banch of sdutions e

cmgte at whidh non -abelwn repf‘esef\t:attods
of TCS3-K) i SUCZ) beaiin

/6 K = erefol lanok
. (K) = { : .
/s W = Fyure —603(4& leno€



£ H;(M—V)=—O Vv representations @

compatible woth {83-3 , €hen
Z = Scx

A = flat connections / guage transformations
ALh'l = const. tor (M-T,p) T‘ $(Oe- G(h,))
h' = basisof H' = tangent spoce of RN
tOrCM-P,() - Redenester torson o M-T!

o Redemelster torson is a simple homotopy

invariant and o homeomorphism mvanant .

o These invariance popereies il y that
2(M,1V) is reqularization wdependent
( choice of tre&ST) and triangutn.ec'on
(ndependent ( where & s well -defined )
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Reudemester torsion formula for 2(S3Ke) K alenot:

e Fora knot WK , ¥ HZC(S?’—‘%) = 0O

Z(Sg) MG) = const. \tbr(sg—\&,@,} \
where

Co = abellan representation of T, (5-K) s.¢.

Q-E'G) for all

Aey S Conyugate fo
\Nirbmqér denerators > & TT, CS?"K>

e Swmple Womotopy mvariance Means we May @lculate
tor usu}\@ the cell complex oming from ehe
Wirtmager presentation of TH(SS-IK). Then

Z(S5Ke) = const. __si*® O<OLK)
‘ AKCCZL@) \z

e s 3er\cra(iScS ove )ofe\/\éus results For‘ the
teefoll  and ﬁgvle —ecg\wz leaots



Graphs in 5ggeraL

@ Tll\e Eeideuetﬁeer GOPSQN\ {ocmu(a {:or ac
3enem( 5(&,()1/\ 9\\ies ce tesolt which G5

9eﬂeraL oC alistributubm o the (9’5 :

e Toc a planar 6rmp\/\ H? (M- = O. So
ZMT) s always well-defned for planar graphs

o The tetraliedron 6ra,pl/\ (s hos well- defined.
An wfinte resolt (5 possJole becavse ehe

doservable s a disertlution vt the O

e For non- planar goophs | H?CM*I") May be

non - ‘)76(‘0 .



