goooboooogn
0 1586 0 2008 O 32-60

Dynamics on character varieties

Serge Cantat
Université de Rennes I

Complex Dynamics and Related Topics
Research Institute for Mathematical Sciences, Kyoto University

September 3-6, 2007

32



33

QoA L

Stdy am action of Me greup

G- {n e PGLI,ZY 5 M=(] ;’)mam)
A oy o urfrc
[ Sas,cp ) x4+ 4+ 2 gz = Ax+BysCaaD

. @‘3 /Yw(oahmaﬂ (L%awmpemms

Painden e Ea‘,«mkous -:(:Y__[_,, /Mmd#ovwa of PXI.
Twodekei amd Udoro Tk {Iwum)a.:,‘ Sa&hr,_..

!

. Quun -Fuduun Growps , Charader Vonete,
Gobdwmam , B(muﬁvu'e" Brown , Newmown BMJ«N,
Picwell, Previtt ,X:a, Soute | Storom ,TQM Waualze.n«.g,
Ywn&lh,-.. I l
o HoCawvrewc '.Dynmu,
Bedford | Dillsr, Dimh Dajordiin | Fovmarm | L%'ouﬂ\,
S{\acwa‘ Sr\wt%i(,...

o Cotan hind a(’ * dwoaths SJAK'&M%W Opwrators
Bellirg and | Roborls | Gwah?QI ﬂqua -




34

- 1; . m‘&- MM Aovua . 5.
) (n) » Layp | g> =Hk ’JF 1*

dare
[«,p] = o(pat"/l" mahkes one barn PM
avownd Hae pumebiare .

. $,' ' ‘,’eu. g-w rmcw Af&n

'ﬂi(&), <°‘p$,“;$ \ Jp‘fsn \> | B o«
v (e Twpdvmkq b4 s

,_,' Ig x.T. w $,. $eum WCX\a--iov—z £ 0,
- 3 r: . (X) — PSL(Q,R) = Tsewt ( D)

| M& Mat (W (X)) ja o dimets Aubgrowup af.
PsLi2, R) awd D/(('u“(x)\ >~ X,

Moveover , Tudmiler Apas 0€ X fasr seal

 dimemsi 3.

o St W (X) Ao fre, vepoesewdatios £2 T (X)— PSLIQR
com B¢ Lifbed t  SLIL,RY, -

L Th Mg Chss Greap of X comctdie witk Aut(m(x)

whaont Luig = amwr audemorpliomo (= Conjugadimi) /)£

T B e o e dpee of mspresmbalion {f:ﬂ,(x\—’gh(l,ﬁ5§

 owadele  SLU,C)- cnjugatinn - o
Gom. . STUDY THIS ACTioN ]




35

Chavacker  Nowiehies .

o Fop (w(x), SLIL,EY) = { @ MOX) — SLIZ,E) ;¢ morplivm}
{ { @t e(pY) eSLLL, )} =SLIQCY
ow
SLe)? if X » 8

X (XY « \ g,
X) Rep (W, (xy, SL{ c“/suz e

Sense G eovwalvic
Iw:ftow.t Theevy Conjugalion -

e The Towas T, .
e Bleyy , R(p(p)) , R(plxp)) are .Mwavtmt fwadh

gvunﬁ, Ha alr-lw‘ of MVM!MM
. m oxt wo relatiowns Bd‘wah 'Ieu.u -%m\d\ms

| - [ X () = €2, (uye)lbew),...)
femark : & ([«,p]) = xzua’-c-z"-xga—l

c-ra-l— Srkm s"S

. az= k() bah(p) ety dsh(@)
=e R@p) w=R (B == b (¥%)
?mab- Ho alpgbra of imvariawt Pumchions.
Thuy Adbify e aquatin
lx‘*-da#a‘-rzea AauBg-oCa-o-D
wﬂe\ _ A = ¢L+¢.d B= Lc+dd
EC; ac +bd and D= 4-4‘-6‘-6‘-4‘ - abed



Acbion 0(5 s /Yﬂaﬁiham\m G|M\~1L
o, T greap Ak (T (X)) ads em Rep (W(X),SLL,D))

¢ 6 Rap [(w(x),5L12,€)), Be Auk(m(x)) £o%

o Jem (‘W, (X)) = Inner Momorpe\um = {K\-'ulpl ) dem[)q]
The %rou-p Inn (‘m (X\) does net ack on ’X[X\

»  Ouwt(w(x)):= Au):cw.cx\\/ Tom (T, (KY) acts om X (X).

. T grovp Out CW.(X\\ coincidas Wikl ’fe«amq.prl\«?
chass group of X.

Etww‘-&— The |- Pmchané Apewrt $), .

GL(2,2) aots o

T omd wommules
with ¢
S« T l
/s PGLIYZ) acts
whare d‘(n.a)-c(-z,-g} ow e splore .

CHoe {(o0), (0ed), ($,0),(4,2)] » 2-tovsm T
ol achh = KPGLU,'Z)U& H ach ow 5“
ok LT b MCGH(S,).

Cfumark: NFs {ncpattz) /0 ne (o) med(2)]
mw adh ow 6 and prorves Huo pameliants -

ey AL e (5,) ond proorve abic,d, dce
) Ahcmix'.b )




The qreep

(Sasen) teet s

x? ¢

37

AMV&‘W D‘G SA,%,C,D
fi* ahs on Hie {Mm% ,é eubic Swﬁcu |

2= Aa.-u—BAa-o-Ca-t-‘D

whore AB,Coamd D ane paromstevs  (compler ov real).
Ove wents (5 duovidee Haio dignamical Aystow .
» Twhs -Gwm Datovmovplisc dynamics owe e full -ﬁr Kk !

Aukmw‘o%ms (:. Pu&awd oligfwmorp&&ms)

o Sy ¥ ("t'ér’-\e sA.B,C.D — ("""3‘*'\ )% *)
S% ) (‘l‘s'z) e SA,.'C‘D s ( L 4 ] -3-‘& ‘.‘8, t)
Sa  (nmye) € Sag,c,D —> (z,,” ) ~2-xy+C)

THA (€L’ Hudi | 1934

-

. an 9‘”“‘— A(B,C.D

L

. Facb (m% omfd’aﬁm\ s The grovp

iy m oy 'w l&&t«‘_ \)G{-Nu,b\ .
| $SniSyifey = 2t Zyp* g < Aklascs)
: * ‘r&& m‘” ” (Sg,S»,S;.) drn A“t(x\ j‘o s 24 '

Sx, Sg,gz :

l Aﬁt(X)t (s-x,g”,Sa).
' ads om Spec,p.

I Amag im Ak (X)  coinades with LSu,59:58 -

N
. Sy rrmpods L (o ‘z\

. 3.3_
. sl;

. L}

\J
-

. )

(+ 2)

Bty sy weresponds b (fﬂ amd ia 1““"'?
E‘&N’,t} = (- (-'3*“ +n‘4‘ -('&\ (-a—t,a-C] vk,

R R T T R )



38

The % Cubic
. Rec A,B,C,D = 0,004 , ¥am S do given by
z*.ud +e'+ngt_

. Gwidr p. €Fag* — Chxc* Quw) (“,v):
Thom ')a:./wu.P C*C* —» SMO"(

(A‘v) v ( M-’_ -Ve= c"w"‘w.

Jowides om  jnovearphiom octweom SM,,' ond CHe¥)
o Soooy, P b Aot wrrepeding e L fixed
powls of n i (2,-4)e C*C* e (-2,2,2)¢ Sna ().

mﬂ (% ~ 1780Y
%“‘ oy )h. m M"GAE m"eu. g-mea SA¢3C¢D

\

. Th grvep GLIL,Z) ach om CFx C* bca monowial
‘l‘vmfwa\uhms:
Nea ) ,v) eC™C* —> (M.qva,ucvd\

= PGL(Z,'Z) achh em Sc &3 Po&;nﬂw‘\aﬁ oaﬁgc.morfea‘lw
=0 rz* ackh ow Sc vz"eu‘oiofaadmac.km!

Conreapammer. - Whua A 8,C D= 0,004 |
Wa dynamacs o] Tyt * amiformized ! bca
b seval Binaar acm ew C x €

elﬂ w—p ¢‘!d:‘ — S

"t Yoty “f’ '“'e """')(—“ Q,—U.-’,»Qv.l)

E.tw Mo Q v “



Ackiow of, To% ab gufimty (1)

R c PGLR,R) = Tiem (ID)
& He Group # ,dlrm."‘n‘eo # H
wm besselaion of D by idiad bisngle.

|
. empactificalin of S i considwr T . PYL).

S

(x‘-»g‘-l-t‘\w +x4ye = (ch-Ba-fCa\w‘... Dwi

At A;ﬁé\«ta : Zlal =0 )W=20 :
Wvakionel hméovmd?(ous . w

=0

Ilﬁd (sﬂ,)s ;'\Tn}
Dy in blown dewn on v,

I"“ngx)" 1”’5

Ind (g3t )= {0
D-’ | D; N Gy
Dn d0 amvowionl |

39

,A”atﬂ O}s‘\?‘ Dq N ‘Dz- ore AWWM&M. .



40

. et Yo Nt 'gwr»puiskérmum‘waf‘b

: Y wvreponds B o 2x2 read maliix.
Aly)r= lovgt | egenibie| of i

Yiosnd ke b Duyperbic I A(y)>1

y il v b parabole  <f  Aly)e) and yax(, )
'Kmmdb& lliptc  oHawise

Faub ae&.fbfc & Cﬂ\a“gaﬁd & Sx, 2"%
porakelic = " an sbrt of

S oS3 ov .aoS o S, °SE

. I@ ?”%""“’ Hum g Bas trr fexed ponls on 9D

w

o . ‘
wp fr ovjugmcy 4 (y) o
w(ﬂmﬁupd&ffb«f |




41

¢ sbmr%. L& é de am M«tmpl«m oé SA,G,C,D :
Amw: Rk £ is dekwrmiciad by aa byporblic sbment
% Em Thaw  offor cowjunocy im ~Auk (Spg e p)
we ! |

’ Ind(8™') 4o

R The whote 'Mw«?b_ (i

<
CInd(§) Ind f]) 4o st o Tod( )

Ao owe avortex

o (mmqusass : Up to codutacy m At(Sag,c,p), § 4
M (o row vosiom of  Twasaki & Uebuora)

Fw.om’/)d} °€ /mel'w.s AB,C,D e
me i”, dowant {m Awt(SA,g,c,p),
The brw whrepy of @‘ 5a,8,¢,D CC)”SAtsfclb(¢)

“ER s () - 2y ()

Revsrssae.

fomark: ) e A(F)R o amy k2
M Wak {" i inducd by G I;*




42

@_
o provf_4 (Sealic; Bodford #Dibhr , Dugjorctin ; DR %Sibony ).
. 4 S —~— S a birabonal bvmt/brmdzan o(n.

tomplon  propelive M#a.
T )0 Tudlf) = F,  f(Indd) = Ind(f)
¢ (ot ) 2okl

. ‘g*-‘ H‘[S,Z)-. H‘ZSIZ) y

R I i ke

Tham Aﬁ'm(?;.: Lo (3(¢*)) .
onMWW:'HCSa%rMLM,%
Rop(g) = Loy ( Limswp || ) [H] )

1 Asume Rk §in ivduad by ye TF

o The Kianfe ob imfaity io o Suyporlme seckion of Sy,
e T acki of £* o Ha m,aamg;ub,mm >
dupad on A, 8,CD . f%: Vet ([Da],[2y],(R)) D
Wa.w-wrt, 2({*’) o Spea.gsc e

The Caﬁ eulsic  cade Sq.

e Iu %M,'&c&?nm&wip.&wa




43

Nevmol formms ok snfasty (2
¢« Gwms o countvactia pMuc tram afovmdo’\’m

-ga d::--—- Clo a gevon af Relomevplie e IR Y PV
Hoe ov;‘a,\a. '
Assume  toat g contract, both oxes om (o.0):
£ (1nmeb) = fyeo]) = (oo,

Let «g* ' TT‘(C"’!C*)-—- M, (C*xc*)
| 2 -2
be Yo Lomear Mhduui@ é’

(7)< [ j)/;) ) hE(21)2)
THI { Dhousihy, Fovre) : T a guom of Drtomovplic
| diflowarpbin T €he = €0 ik Bab
R S I
e anjugete § b Guy)ee (g2 )

-
- “”“‘?““‘“(9'@‘““""“"” 3N e GL(2,2)




44

. Propesition. L&t A, B,C,D e €,
et g Sa8.c,D— Sag,c,p  beta owdemorp boms
mru'mdm, L SuE

Assumne Mo byperbolic amd  Tnd £ # Ind 27,
Toum |

() 3N a ed imteger anabrix wikh 2 0 entrie
which Ao comjugale Lo tH
& 3 ¥.lecte) —T

AB,CD/I“df')“ Prm
4 &erbc_ ohfé.omorp&«m swed Hhat

'g (q(“c“"“ = ¥ ( Qu,«r)”@)
Romaek.: Y M e PSL(2,2)
| Al W

Lt (wi4,2) ¢ Sape,p(C). Aisume. Hadk w;fmmq
vt o (wiy,2) Ao mit bewwded |, Hom

gm("‘zvzﬂ——- L\d(g")
omd e Mwu? Lot 4o well ohf’wl:

Qrg-h GI ("ll’ni)a M.-”“ 3[‘)" .b;” 4‘_‘(“.7#)!
(ﬂm R (‘Ht&"“\- » |

3N amilh 20 embres
M Ao cougale v N 4 PsLi27Z).

Ii2s [9lts la* |



45

Rasin °§ allroctim of Tnd(f)
o Bavn of aMvactiow of Tad(f7) .

= {M € S‘(&,C,D (C) ;
=~ L)}

X Qo [ Td 1)

Sae,p (€) = { me g;(g‘qp (¢) ]

) o T (8]

Qi(ng )= { tamre e e,
RARPIMIL LR
€ whee Ny (ta)e 38) Coip)

(ae. ALE) 6 Ha sope of He tigmline of Ny
comupoming & #e eiqnundue ALE))

Pnaraoﬂim: '
The comjugacy VY entends B o ﬂJmnp&:c
diflhomor pBism  betwarn ' (Ng) amd QF (T (£7)).




46

Tulie Mh amd  Curvents .

Ig We ”\“‘g‘ o Mb MGSA.Q.c,Q CC) An

Mar 7 o) n Tad(f) and e (Ind 4
ov £ (w —> Ind(f) amd el (2ud J)
Netakiows .

— Tkervdbing Scbs o
o« KUY = fm ) Ha forward ovbit of wm ds boundid]
= COVV\'JUW\.AQ# Of. N ij")
K8) = fm /) #a backware ovbit do bounded ]
KIE) = K*@) a K(§)
« T = kTS I7(E): IKE)
HEY = I*@) o I°($) S KU

e T = cloame 0".“&1.#1'& Asdoll pericdic peinl
o“ ¢

— Etgem crrend —
e T.' =

F= TG whee Gm)e B a‘m‘“ loa il £ @)
T Al G whae Golm) <l L T *"a'&fm
cope TEATE

T} oed Tpowre pormabiead  corvecty | Men

#‘ o om g- Anvariead prOL«JC&? meastire .,



47

(Mg‘,mn”"bh&, ’Dwaum, Foraouss | %i&’%bw, cmuk.,)
. *1““ G’g are Hildor amBwasns .
= @y A wall defoued.

. ’LG s Ha W 'g-a‘mvu-ta.«t Pro\oubieck; measure
with  manimat uh-or}

R l8) = by (2) = Ly 3(P)

o T mumwber of periodic penks of € of peried N i
v{.{‘hlt ( Iwosalsl - Uehora vxy'l:e& favmh \ Y a(g)N .
Moot Of. ¥om are ‘&WMLJ&Q Aadolle pawl:
L 2, Swa, —> we
N‘)ﬂ me u"") N=? 1?0

. peviodic poinls of peried N
whewe £ P (¢:x)= {” saddle periecdic ponts

oo

. oy (§)  winadis with the Auwppert of pp.
Aln} pdto&:e Aadetle Po-mi’,&a)» +on Auﬂ-ar*oﬁ "‘f'
¢ P¢g o periodsc Andolle poivdy  Hoem

KN‘(F) n W) = J7(¢)

Aﬁk&w MmmM
o p of ¢




48

¢ 'Ie P e Aaddb parivelic Pd“d'o-f -g , Ko
W (p) A Pwmﬂit&d \og cC .

e ;1 C -3:_(; S'A,B,C,D(‘m
wikh g M}lﬁ'u, ;[o)e p omd ?[d:)e N‘"(p)

lt Ded Le %M‘roﬁbkla&t .4 be o
Aot mon m«ad:ve ‘{;.md\‘ov\'m ¥ (D) K
Alm)> 0 omd Xzo alomg 2D .

ket TELD)] 4e Ha current of integration o 5(D):

Lo 1detfom>= [ Fh

Téam o -
s e (0 I50)]) —a Ty

.,gm {hWPinv’ wc_BM

Tututor (W (£) 2 Tuberier ( K*(2))
= Interior ( K™ ()

" SA‘G'C.D (&\ *



49

The  Quani- Fuchaiom  Space .

. Guwar  Fuuchriom S'pn.(a.. ( ’&r Ha owen pimctured torwa)),

. We coundwe X(T) = R‘-P(m[n)lg"ﬁlm)/sm,a
omd we add Ha comolobowm

& (¢[«pT)=-2,
. The vead Avwgo.u S(RY . cx_’-&.g‘-}t‘ =%y e

Q %= K [p(x))
@Qm(mn’ 4= & (e(P))
oy @R

%

cusp

2= k[([dﬂ))
Eacl connecld cpmponsnt ¢ { te,90)]
Ao “ﬂmm'wrfd.‘c & ID
Th ekim of PGLALZ) G TP*) on  S(R) alREY
b wingele f5 We ackion of J‘th’('ﬂ) on
Toek T,) At Lo e ackin o Pal(3,2Z) ow
D: In {tuﬁ'mfu! At ke Aetally diucgidivuows

. Guast Fachsianm Wm .




50

th; Poromavization .

s ual fuckoian represmtations
e R deyp> — SLiz @)

C(E) Prduva a Jordan Gurve A amd P'[(L‘)\_A.
Ao Ha smion og L Cuvanant oioks At ool A,
QF & am opow Auloat °é | -S(C[:)
&F = DF »= {l{]&ﬁ —"SLR,@\ diserels #lﬂ.ﬁ}

e Bos  Pavamatrizabion . |
T*‘ s e e pamclivred torus , with e opperte sviesdation.
“Taisk () = WH* , Ted (T ) > H-. |
GUALZ) ack w HY and HF" /hmmamég

ﬁ.«? (&“"3) 3 Bers + H*x H —— QF a Mvﬂp&(c
1 duﬂ-eunﬂ‘r&tom mcd 10t
Bevs ( £0x), £(Y)) = £ (Bes (X, ¥)

V(YY) e Hx HY. Tad (T« Ted (T,'))

This ki akor Muadiu ®e achm of MCG(T,) ew
{dne) e B M / &,=7,3

Tai (T)
A e aim of PALILZ) o S(R) a(RE).




51

'Daavwthc.s o

. THH (mm)ug)

-

. Covequance :
L .

| Tia Mmthudsur,tr

'}*(H*x H) = 9( m)\ {(‘u,n))'z eP'(R\&

amd  providse a  cmtinows Btaia‘im between

HY xH™ {(«,x.\e P‘(R\} omd DF’W,

Take v ¢ PGLEL,2), &m..wc.

For exanngle ‘X:(’::) C )
S : l Ind(})
pr/

Bors (o, w) omd Bews (w,%) are Tor
“kafwbo&c #xdzfvlhb o§ {
307:(1(, H) ¢ wW* (Bers(t,w))
Bwr (H', @) ¢ W* (Bem ()



52

Niee  Ovbili .
e T wrigin (0,0,0)
The gont (00,0) €S o o vingular peint

(s) 44" 42t = xyz.
It worupmds to fu  fink  reprentation e k—~SLR,Q)
dl.e&unl lpa ’

O« -
(. (0(\= (.c‘ o) ! ﬂ(ﬁ)' ? o|‘)

. THIL: Lt Y6 PGLIR,Z) be amy huperbotic elowat
el g be Y aw.tovwavpaa‘m og S dekermined loca\"
Let q&mo;%-%fcxd,faktoé{an‘a&ﬁ
Tl wite [0 € S(C) Auch Hat e olowne

' d‘ e ovbit MCGCT)[e] cotaim betl q,
and ng?n (0,0,0)=T¢,] .

L

Froef
Siz_p_:i (aowolﬂ‘co\) 3 a ML%\DWW Uu o{ Hee
ov g ( o0) € We S(E)) sk Hak

Ywm ¢ U MCG (Tem > (0,0,0) .




53

' -

e (000) ¢ K(“ Secomse Houis Ja o @:‘xd 4ot .

o I§ (000 & Iab (K7 () = Tmb (KL, Hoem
§ Lneavizolele ot Hon ovigin

puiedic , Jo  (000) ¢ Iut (KE)N .
=) (01030\ € gK-(g) .

Sima WS () da dimse im FCE), W*(3)
: 5 He opn bt U




54

Anctlar  Exomagle  (Obifetd Sructine on T; )

v I &mwhm % (¢le,8])= 0. il
| e, eLopd = 6
Th )M.,{;u Ao ew qv:,z+|3‘+ez ny2 = &
We o amoe T chmiiflor Wwowa-;- Mﬂwﬁnm
deformations m tho ovbifeld cobegery.

. New {nﬁ.«. T bpdtoa'a og 9(«"{-%‘4-&‘—-1.2&--2.

Q L/

o W ment of the real
e et A

0 Q suf2) wrmm

CTHH . Yy e PGL2,2Z) Auporbalic
Ya o oftle 25««(4-0\0#04( om OQF

I ©— O b porioic tuddlh font W
3 m e {x& t;g‘»w”lmdz, e Hhat |

frml 2 b
Mo, f o A) Mo warks o TICA(T; |-
conkodse Wa wlob. boundd prens




95

REAL versvs CoMpLeX 'Doanamics.

W+ Atezt mzye + D (Sp)
. %ro&aa of Sp(R) K DeR (Beuclc&o,é\o‘dmaux
D<o Deo o0«<D<Y
A5 906 Q % Q
OV 9o e
ﬂ-md’d Asr&n
ol
owp b
ol smbeuwnded de " +
¢ Descwiphon o'g‘ Ke wol duynaraica . (fr- § e AutCS'p'\,a?'_a.)
4 D=0 0< DL D>y

U i | TR | Thie o ML foriodic
oinds ovigine do alwogs tomple Aovlo are vead.
| priodic 4-mw&c1.a\b
- Wrlf)eSye)s® prné [

|
Sup(pg) mag | Swpr(rg) A
St g ) 0 5P fburrecha S,(R) | entainad im
- ¢ Dot &0 Aot Sp(R)
| ki hed, i Sy(R)

L {{R)-0 | bilfa)-o|ty <Y NBRN | Ly hr )= Lylo0)
o - | Totally cioont
v | rf ;f%- w;




Mﬁ'ﬁ- : - -

| Anmwme Huk A,BC D ave veaf Aoavamaters .

Let Y e r}_* be ‘e\aruw .

Lt £ & W audomovrphiom of Sppc,p imduced by .
Il Sagecp (R) & cowmectid Hen the measure

of Sasco UR); ‘ HW-D:M(SWH()<2.

=

- Sheteh of Wr proof. ( Whem AB,C,Da0,0,0,D)

Sama &&..Mfm.,u comecid , D34 and La Hee
panions Asovem &LdﬂumuhmM &ﬂ.«.l.a'&‘c
I K MJM#MMM of Supp(ng) = 2,
oom aV“Mo‘waMMW}-@J@M,
gg@‘“gs,(n\ Ao am altrcter Lo f: So(RYE .
This cabmcich e fact that  K(P) & comapact and
ot é,{, ores  proseruing . n,

Couc’a.u«. ( Answer B a wh‘m L? T wasah: ).
There ave poxomators w0y, 1, o He

amy Loy vl ALT)> @ 4 /&M&M%ﬁ_‘_ﬂ"
mosamst. ol panimal et repy |

I.Lg 7} /}m?ujw wilh m,cd' L o Le&oz.uz Mensme

56



57

® Skl of Me proof of He Herem 1.

. Geal . [ Prove ot He oynamics 42 A
[ﬁwwh{xc Af dﬁ:b>l,) omal Mﬁm\“&}
by (§R)=L9Cf)) (4 D>4)

Blew Up Sin;rbih;o )

Ee
- E: & i'
€3
<>

| Cuba!w?f&n. ym&%ﬁw&&;




58

| Ebiopy -
e T Gmpuds &Jmﬁ'a’? we  kmew |
Y (fr) < A fe); b))

Nuwwr Version

of Twasaki- Ueharm .
e The stimate -@vm elow oo -@tlm\ Rowen 's

ol

In e Gyley Gae , we vemark
4 MA," v Lae i‘dua?uu;¢ |
L oo bungy AP L €T (Sphue N )

f Hhem
3?9'& (ere1 ~ agg)”

Splare \ b ra\wt:

wevd amebrnc am T ( $,')v

Bowon's nagualily g R, ({g) % by (acg)).
Simee Mo ackion of £ om T, (Sp (RY) oloes net
depend om DY omd 4 the dome ap A ackim
of Ta($,) , we g

¥yl Aty g) > B

1 ) | m@\% Sy (R) B ¥ D4
ws aw® c $p (R)



59

Sketh of tho proof of o Heoremn T

« WOt we waut b alow o ot &L:g‘ugﬁm

afte o Amnedl pertiarbatio ,akuAa.&_»_%W’mbh
wirk 351 qiveo s fy A {o&aw:\a Lol Pc'cbl(-:

1

Tharvtwm (Beelﬁml, Sm;.?ﬁct,\ |
cAswwe DL I Me dymamicon o K
3p, q daddle fixed qomhs such Wk

OW” (p)  imtorsecte W’C}\ m?”“t“‘m‘? (wi&mz\
(i) p & A-owe Atded | o Ao m-ome Aided

oloco net
gonErsect T ! N



Sketch of e proof of o Hoovem 1T
o Fovuna B>, e Ao oromLy 'K‘W“Wc

Do

Do"€
a i
\\“\) Dot

a

His Jiggial  dofovmation s st porible Secauon o
D=re ,  WH(p)aW'(q) & Sp(R)

.Couc?«mcczim )tam.ym wne  whem ene
dafermae 713:.,@% Do amd 4,

LLU»r V. De |
o Gowclurien Get a~ cotracliclin ok D=4 [

60



