Qﬁ___@g) _goof{ _Dé’colmﬂosfﬁom B9

a_j_ql_o{ the

Corroux __f_gffﬂ’ﬁoﬂ dence

F_-‘-—.-—

John Ef'ﬂyf (=2
Ga Tecl,



rOp_en __Boolél Qecompostﬁb//lf

let V' be a Compact @-1) -mandold YOk D and
01 V=V a d#feomorphism of \/ such thar
qb/N = Identity on N
for some neighborheod N of V.

we deﬂafe the maﬂﬁl)\—?- forvs mc Crb by

V - VKL'@;IJ' ]
f"’ 4')"'(@(,0),0)J

-@xamp!ez 1y Ve [4t]

o %%} %= (]
b= i
7 v
(o 1

Z) v am/ M‘)Cd
b= 1d VfP = Vi g

- »
o
_'\I_

(@)




C/eaf/y
')\/ xJ o] |
D{\/‘?’) ( /f) ~ (90,0) =@PV)xs

(po
we now set

LM(W) = Ve v (BV”)?)/AJ

where
(_' 9(\/?)) ’V(j )(9\/)499)

DVXDD
we say (V¢) ls an open boo/’{ demm/aasmcm of

a 6[0586/ ﬂ-manrfp/d M fJC M s o(cﬁ[&)ma//fohzc

2 Mye)-

M’ WE ctould a(é&maxe/y defme an obd of
M to be a/xu)‘ (B 7) where

) B 15 an (erented) codim 2. sobmid
O'IC M andl

2) M-B) = 5" 15 o Thratim sveh that
;(:D-"[g)): 3 Jcof‘ ell ®€¢ S'

(thes 3 a strongen robon f)




we call [ the bmd:}zﬁ_ of the obd,
\/ [or e?uu'/a/enﬂf 77”’/9)) a p___ajﬁ andcl

¢ the monoclromy .

P//'(ag',g/es: ) AA = $?

B=2pors 5 mpe @
& -

) M= 51?‘5'
B = 2pts)ks’

so page = T xs'

mmdf&qy: w'/ewﬁfy
) M= m-8 = R¢s'
R = unhnot pege - D%

me =S l.o{&”hfy

V4 —
B= HDPF linh M-B = T%xlo)
Fibers many ways .{

page = T s
. monodlromy = Delin {-u/cs;z‘

CC,




Ll") let
f:c”"—«
{96 Ce Ioafyrwmm-/ ﬁmct‘?bn wrl"ﬁ )C(O,O, ..0)= O

andd (010,.. o) an z3o/a1‘80/ Cr:f‘('aafpa&:t.
Bﬁ(/yh'/nor ¢7):

There s some £>0 svch thar f
= .
524 (S the uni¥ 5%(.’/‘&' of radis £  @ued

5= (f”[a)/) S7)  when
s Zor ! B)__; S
£(2 .. 2,)
(a,:.. 2,) [z 2.)]
i3 a fibration.

5) Ie‘f’ V bg any ¢0m/paaz'— Mcmz/o// "’/Ql/ﬁﬁ‘
5&‘6 W i V X[‘/, (_7/

{0 | eel-ulf, 5y,
4 e +W
I A,
~(® 7
. I w

F h: (W, 3w s w) — (dw bW, W) 15 a

dr#eomaf/)hf'{m then
M= W U w has an 0.bel

note: 1. Mm=3 fhc;v?u/e_; a /-fee.jqam/ f/o/zz‘t"mj




Existence OF OBD

——

T
Any closecd orien ted Rn+])-maniold
has an open book e Conypos ron

REMar/zj: e the n23 case, with eatra A7/0M35951

15 dve to Wikeln ﬁ’emﬁe/“ [73
Qmaj EMV/‘Q [72

® the jenefa/ NnNz3 Ctase 1 cdve Yo

Lawson ‘ /5,

® the n=2 case for J}M/S’}/ connected
Maano/O’! ¢s dve ro A' fqm/yo iZ.

® the gerernl n 22 case  due to
QUI-/T/I t757-
® the n=1 case s due to Alexguier 'ZO.

e ?w‘f’e a lot s hnown IJ;I e tase of

eveéen dfﬁﬂ&ns}c;na/ Mamfa/d5.
(neeo/ Sfjnao{"c/re =0,.. )



Promc n=| case:

.E‘?Lt:' Af\y c[vsed oriented 3-manitold M s
a bmnchea{ cover of 53 with branch
locus o lak L.

p: M—5s>

Fact: Aﬂy [k can be bruided aboyt the vnhnot U,

2 L. can 56 f}ot‘o/aea/ to be transverse to
the pages of the open beok (U, 7)
of 5°

Set [3: }o"(U) then




O. 5) @ andf _Cont'aa‘- éﬁfucmres

The:
| 5ufpo5@ /\/\Znﬂ has an obd ( fob) sueh thaet

f) V 15 a campxof’ Marn-;é/'c/ ac/mn‘fmj
an exact 5y»-1/9/ecﬁé form €0 = 0//6,
2) the vector freld v olefmed by

(, co= fS
5 m"‘SVt‘,’fsely porr?ﬁ/fj ot of
\/a/a"lj 9\/) and

’ 3) qb s o fymp/é_'c&?mrﬂhzjm of G{W)

Then M\ admrts a vnige contact stuctuve
T(V,d?) for which there (5 a contact
formn % for EV,P) 5‘”“5’9'7

@) & ndvces a ,wsrﬁvé. contact form
on the bm;dn:y and

b) Ax m'afuces c symp/ecfzé form o0
eaaé paje.
L// - | ~
svch a tortect structure ¢s Saf_c/ v be
ggf_)/ocrr—ca/ _.‘gx/_ or @_ﬁﬂpgtiézfﬁ with the 0BD

Remarks: © when n=| this s due to :
T horsten- Wi keln kc"m/oé’/' o Z
o the rest (s due to (G rouvx ~EB 2000




_5/26{”04 of beo?c :

Note: e 95:0{1‘ +ﬁ /s a Contact ')%f‘m oOn \/X/R
t

¢ d($'pp)z 7w =0
_!_f cp*ﬁ-—p = —dh then

4/// — > \/¢ and &
¥ (pio)~ (¢tp), hip)) -
induvees o contact

y“/oh ot 'Form X on qu

on VxD* set - ﬁlav-ff(r)d-ev

where [}iémsﬁmz‘

__I '\;q_ o

1@/ the Correct C/w{(e', 01C () s &X’tha’_g'
X ovwr all of M(,V‘#,) .

(t¥ ‘I)*ﬂ'"a s not exact thea ler v be the
vector feld on /' satis ’3’"9

l, o= BB
of ‘z‘; s the flow of v~ then
b’z do ¥

satishes (gb’)*/&'ﬁz h for some h )ﬁ



Cor:

' ALl 3-manifolds adm 1t a contact Mj

freof

3(\/6!4 any Juf'Face vV and dC#@mor/hK:{M CP
It s easy to find a |-form /5 on \/

5a+f57[7f!.n\7 ‘)“5) oF the thCoremm

V4

2n +|

note: 1f f IS @ tontact structure on M
then
T M= T, @R
Qdﬁ’( Symplectic str on fx

. Can /wffa Cawr/)af—é@
a/mas'(‘ Comr/y/fx structure

so ITM has the strvcture of a ((/(n) xi)
Structure

sSveh a redvction of the Sﬁ’ccc‘fbfrﬁ/mc//o
ofF 7TM [3’ called an a[nfrosé
‘-‘-‘_‘_'_'—‘—‘—'—--

Lontact structure on M.

Open Froblem:
Is there a tontact stracture in

every homotopy clss of almost
Contact- strwucture 7




Cor:
On «a 5(.m/of/ commected 5 -manitold %&x\/’
Aamm’vf)y Class of almeost contact structure
admits a contect structw €.

Remark: cgr[ym'a//y proven by (76785 9/

/‘epmveo/ by van [Koert % US’}‘j
Opeu) booRs.

Th2: (Mortines , MU0 and FPresas (2)

A’\ / . 1t i \
7/ Qlmost contact maactold VI adnr 1 5

an open book (V,¢) where \/ has the
Ad’mof‘ﬂpy t‘y/oe of an ér-rl)-dréaems{bna«g CL,/-wm[/e«_

|

QUE’Sf’ZbVl: Car) thes be [;lqﬁf"O[/EO/ so that we
Can vse (V d’) 10 Constriet a Confact
structure on M 7/




QLD and Contact Strvetures L

Th Bl o= ]
EVE‘/‘y ortented contaect shructure o a
z2n+|

closed ortented maniFold N\ IS
wmlaaf[:é/e Wi Fh some OBD. (\/, cp)_

Moreover, V ey be assomed to be
a Wevistein manitold andd ¢ a

5y mplecto morphtsm.
| ———— &
Remaf/’(i-' o when n=| ¢ty 15 olue to
Girovx ~2000

o Whey n>l this /¢ due to

él?'ou;(-/l/lohsen NZ,OOZC,?).
e a 5Ym/o/ec,ﬁé, manitold (v, &{) s a
Wemste anitold 1F there extss

a ﬁxnc,ﬁc;u f: V— R and vector:

held v such that
) f 15 posctive, propen and Morse€

(s
H "’?'?’k/ R 2) U S j/‘a{d{@ﬂ‘f‘ like for - 2
£ 1:€. 0[7[(’0')?_0 and =0 a:f[u/
— 3) o\f i D at cret. pEs.
U
) JV 15 a rclju(ar level set

of f.



vacﬂc n=l case:

\ven o confact stracfure T on /\/\3
take CW—a/ewmpasri"zbn of M\ so that
1) the [-sheleton M= 1.5 Leﬁnd/(m;
(18 tangenr to r),
2) the twisting“of | along the
bwnaéz/'y of each 2-cell s =},
3) cach 3-ce [l is contaiied 17 a
Derbovx chart.
(1t s not- hard to arrange such a CLa/—-a/zecom/a)

ancl

let V' be the “rbhon ' of MY (framed 6;/ ?)

e

let B-= oV :
A theorem of éabai“?ays 2)£3) @(M*B)
Abers 01)/6/“ S
(2000

A theorem 0)£ 7(5/‘3-5[} ;’ays T [s 5¢/p/7(9/‘feo/
.177/ ¢ty CBD. 7



Shetch of Pmd-F N>l Case:
3\]/6:/1 G tontact structyre T on N
[et o be a tontact [-Torm for- | and

J an aluost G&M/a/-m_’ sructure on T
wmpa&ﬁéle wittl AX

this nduces a mebre g or M
{:m i wse dx’(',&"-),cm (/éera/i() use M(E&)

Zn + |

Thex (Ibort, Martinez-Torres ard fresas, bo_)_»/

————

(7718/‘5 ore t(onstants C,§ >O and ﬁmct"za‘nj
51 M C kzo)

sveh that
1) for each pe/Vl

bh(ﬂ)/ il
g~k gne| = Chk™
]jT splec

2) Jor each Pe/Vl m{.’ﬁ [5h(ﬁ)f5‘5'

where 5 sy = L (5] + ([)
T . N 5 (25l - 0(451,°7)

REMdfh: can -ﬂunk OTC '(’hlj as &na!a(SG.ﬂ}

approximately h olomorph sections wlth
Lontroled mmm;aéz_fy i Tha context.




Il')c wel qand wl2§ then 1+ 45 a /‘?uéu,

valve of 5/L o
(tuke k so that

Bv - 5/1-!/“,)
2. S
s a svbmandold. LDT 5}‘5\ 4) ] % /‘\

It s also pot hard to chech oAX i non-degenesute

on

T NTO, = ke (d5])
thes B, 15 a contact sohmanifold of M.

More over
!
ey 5:M-8)—=5
15 @ hbmtion on whilh dx (71[/3; e fym/ﬂffct‘tc:
form on the ﬂ“ﬁe—i
75 se€ the /m/aes are Wem‘;h‘:im {’Zzées o,

bt more work. e



_A_ﬂp_/lb&l"(@h{
We have the fol/om}zj nie exustence vesolt
Thﬂ(GOUf"jeOtk o )

—

Llf & close mantiald WM™ st o

Contact structuse ; then so does M ¥ TS

i )

_F_?'_‘?_Qﬁ: let (8, ) be an CBD. on M Ju//olr)rfz;:zj
the contact structure T =Re .
Choose a neyhbarhwcf BxD* of B
so that T extends to all of Bxp*®

as the angular coordwate on n*
( let 7 dem,fc the raca/ cwfclm'czfe)

then
g{/ = flr) (cosT dx(f-fm"[r’dxa) + X

ls a Conftact ')COFM on foz (4/113/'8

%, %X, are (oordinates on ¥ = geicd

£(r)
i - .
][ f 5 50#{Cl6nf’[t/ smeall
‘?Q r

4 7l



Cor:

‘—T‘Zmﬂ

admits a contact structure

p—

Rema/‘/zs: o 7 5 Ly 051/[0‘(/_5

T'—‘- /{e/“ (Cos%d’x-(—sm Edy)
o 75 case 15 Adve to Lotz £7?

Cor:

]JC (o c[o;eo’ MQI’)['F@/&! /\/\ QD/MH% c Conitact

Structure , thea so Adoes N X'Z for any
.{Uf'fafﬂ Z O)C fg,qys j 2.




OBD g_gg_o/ #(onfaaf' éﬁ\uofuresﬂ

R““”; of VY 5 an ewm bedled a//vel o a surtace 7
then 1t has a ne?héorhow{ A =S 'x[o ],

A )Oosfﬁp_?g Deln twist a/o/y Y s the a(c#e@morphzs;m

DT ~Z |
t’fzma{* 1S +he Lye,,,n'fy wz‘-s(a-/g N and on N ¢

a _f_’!__%aﬁvé Dehn tutst L:s Df_{

[£ (V,¢) is an open book 0&950;«90054-7@0.” w1t
A /=2 then set \/'= V o (l-handle) and
Chae a corve YV that iatersects the

Locore of the |-handle one time. SEt ¢’z fely.
Coc,

e
§ = ’. I"hcmd/e
-
5 \/’
//_—__9
\% / H

we call (V,:tbj) a stablization of (V, &)

(t‘P we€ ‘éﬁlke ¢)’: (,bDDa:f then We.jef‘
a pegatie stabiliation ).




Tb®: =
]

lL/M(Vf &)/ TEV; @'J) [5 éanf-ncﬁm»wfp/uc g2, (/M{V; o), r{V{r‘ﬁr)

Bemaf/’{jz ¢ /V](Wp) gM(V;¢r) s not- horel fo see and

Was khnown for seme ame (eﬁ’ 1 15

Clear from Cabai (373)
® nsidle M the bmo&hj c/wtjes some ""”’ij

/1}16
- B
Ml e I el Y
V I

" .V
yau cas 7Lf/‘é an 17 Ing, . deﬁﬁ;{‘z&n of
51‘5{6;/{2@1’2«9,@ and then ¢te theoyom ywér
an zs'oz‘mg%.

® the Hull ¢hesrenn /S a‘fuefo Giroux (OO.
o the above theorems yn}e a map

obel. of M QQ'— orientd contuce
upto (pos) stabilzation§ —> 3 Strvatures on M

(and uo%) ypoto Ual'qay

§ s a one-to-one corres/yondeﬂ

Thﬁ ( Oirovx ‘00):
<

S

Gitovx  Lorrespondence



let [U, wv) he the umit M'Famﬁem'— bundle o 5"

let Fil)— U  be the 'C'!;Mé’ momep of tvhe
yeoafe_s:é Flow on S7 and

AiU—~ U the derative of the antipodal map

@ F @
—>
/l/o\‘-e AeF & the
tc/&ztﬁfyoﬂ 2U
@ : @
O

‘)C' (\/w S a Symffé‘&fzc, m&mzf—;/&/ arw/ L t5s a
Laﬂramjmn 5/7}48/8 vV then L has «a
nejctéaflwoo{ N >’ymp/&cf0m.af7a/uc, o [U ££d)
for some £. |

A posctwe Dehn tuist along L is the fymp/eot%mr/ahum

R:v—V
thet 15 the Lafmﬁfy outside N andd AoF on
# @ pegative Dehn tunst 3 D,

N



Let d/, CP) be an open bc?o/? wett |V a Wewr steqn
monifold of diniension 2n and ¢ a symplecto.

[f D" 15 a La/q/"anjzcz;;l 0/45‘/{ ﬂm/am/y embeted
10 |/, thea there o a canoniial iy
o attach an n-handle to |/ a/mﬂ pp”
So that the Weri stew strccture extends.
Call vwe new mandold V.
Moreover D" extencls to a LW[QV;: 5/7/15/13
S V!
Set ¢'= ¢po D

We call (V0') a stabilization of (V.4)

(f we tuke ¢'= bo])” then we get a pesative
stabi'[ 1zation )

_I-lqm ( Girovx ~-Mohsen ~2002) ! —
K/M@wﬂ’@d,)) LS &mfn&@mdr??/w(: o (/M[V,’qb’)/ T(wa)).

Th"ﬂ ((;;r‘oux -~ Mol sén ”ZCDZJKQ)_’

there (S a onE-to-on€ (orvespondane

O b of M that oriente contact
tome trom ‘ the &> Jsbwuctures om M
lbort - Martines -Fresas . upto. Lsotpy
theorenn , upto Stabrligaton




Aﬁﬂ!{&aﬁoh.s
let’ (WL«J) be « sym/a/ecﬁc' manz}(o/a/

IJC M s a Lomponent 8F s s s
!'E‘ !I conyex r&;o CO/)CJ((/E‘, f'F there

exists a vector ﬁe// ( olefined near M) U

sveh e¢hat Ly e = and v pomts ovtpf,
resp. into, \W/ a/@nj M

i s CoU taye

note that F M 5 Convex/toncave them
& :(é?/co)M

S a tovtact form on M.

/EMMQJ *"
(age

L-)C contact $ 15

m on M same then
>
LVI,"‘}I) gfymp'ﬁJM o O”/

e
———




1§ (W, @) has boundar)/ PW= M UM, with
/MI Conveyx and /ﬁz Lonlave

then we 5&7 W' s a
iy_@ﬂléf/ﬁ-& Lobordsm from

(M2, 7,7 ket ) to
(/'4,_, 1, = her(ffg;w))-

bC %Ef(‘,’ l:f a /V[orse 1404(,1‘1'0,4 le——%’K wrt.’[ﬂ /Mf,l:'fz)
tx and ajf‘aalféﬁf lihe vector

th/{ﬂf level se
UFQM{VL So M

Leld v for £ extendling
7, w = thea we say (W o) ¢s

Wew stewn  cobordism from (M, 1,) 10 [/V'r)\':).

(&3

- ‘90
17/!':1 (c!rdf&léer_q_)_f
\EV&/?{ Wf(/'},f’('&l/l‘ wé@m(f:iM (l//! C-d) Can é.e
turned into a Stewn ctobordim .
(TM '{.-s_; %efe (J a Co"?d%’ ,)'T'Y‘Ml‘b{/‘e_ on ‘/l/)

denote. 185 actumn on the tangent=space by J
ond a funchon F W= R sveh that

MF[’(J:J'U')>O tfor all 0
where wF: ~ol (OIF’OJ')_ Sveh an F s
called iﬁ/}éﬁ% ﬁ_{gr:'su!')/;arman(é.)

1

-



A jymp/ecfw 60!70/‘0&5:&‘4 d/‘/,u)) Lo  to W, ?)
15 called « _{y_@/o_{e_c_ﬁc', :}5__{_/_[_!1-7._ i)

of @/It U 5:Mf{a4{y for
Stew hlfmgs. M

We. Scly 6/\/&)) g} a % W@aé 5\/144/7/86&; #F//mﬁ 07[
(M3 3) ."F oW=M and CJ/ s noﬂ-o@ferfé/raxe
(cfearly Stew ‘ﬁ\ﬁmj = Symy. 14//"1] = weakR Sy myd ‘ﬁfﬁy)

n 3cdim’s % %

Cohiggiai ‘05 T Eleashbery 9

T heorem (Giroux '02): —
A contact mamfold (MT) is Stewn hlladle
n& and oﬂ{t/ F e s Stz/),aorz‘ca’ (ay an
book whose MOAod/DMy 1S &
| pfvoluof‘ of Dehn twests (po;rfwe)

Rema/‘ }1 A Wfd/(&" Verston 07£ '(/wa theorena
L host a/i/aea/a! i Lol - Pzé/yq/lm: o1
(see also ARbulut - -Ozbagci ‘or)

We sketch «a ﬂﬂJU'fC of thar below but

we will restviet attention to dumeision
3. We. bejm' WuVZr some /a/‘e/m:um“afy z}:’g@



let L be « Lejendfca'n knot 1hn (M’ 7)
(1& TLeS, heall xeL)

the contact planes ju-/e L. a ﬂfamu;zj Z

L. hes a canonceal ne?ééoréaoa’/\/

Set M ()= (M=) v (s'%D?)

where [qt]* 2D s ‘7/‘/"“" o a
Corve |, p, JA-N fe/ffse/ﬂ‘uy 25 -

there (s a canoncial way to extend fl .
M-N
to M, (L)
the re 50/1‘1;:7 con tact MQ’M{;‘[()M e sad to be
Obtuned trom (M, T) by + | -contact
Sucgecy. on L.




let W w) be o Stews manctold

o Lan cz/u/ays extend Stewi structure over
any I-hapdle attached o \W. Call resule 1/ '

the contact- manidold oW ' 15 obtaied fromm

P by Connect- 5umm(;')j wzf;h Stando
(‘fZ}LH") strwcture on S'v g2

® (Can a/wa%( extand Stewi shrctire over
any Zihcmd/e. attached t» W/ a/ofy a Lycno/rm;*;
Loweth fmmg Z=1 [ rCsult W'

the Ceontzict- mam%o/a’ 911/!::3 obtaties Loy

W b\/ —| ~eomitact 5(/76/7 on L..
Th—@(f/zéj%_eg_(?o) "

/4'17 Steri Y-manitold ts obtaied hrony B°
by 41‘1‘0041;17 |- and 2-handls as above.

Er@o-f of Guovx(=): let &/‘/f")) be a Stew
'tcfﬁthj of (M 7).
let W' be the vnion of B and all |- hanotles
d W'z #s'xs?
let L. Ly be knotz we need tv attact
2— handles &[anj



by Md?/(h;lj P L/{ 'E/pa/‘f of a [-skeleton

of W' we can assvme they sit
on pages of an obol for Jw'

(\{/hefe s an bl tfor Jw ' with el
Mmoo(ramy 50 We can, may be atten
stabil (é’!;lj ), assvme  above cbd. has
Monod omy = composition of. Dehn twsés )

i

PoOsSch .
the resvlt now follows from

fé’mma:

ler (qub) be an obd tor [Mz T)
L. & Lefé’nd/‘zﬁéy AM(L o1 a pPage

fhea (M(V, AT

Tt BN by i My R

= - contact suryery |

o&)) (s c’éfameo/

#
Foof of Girovx(&):
51&’&0 (V,¢) 5://:,90{'{7}:7 (M, %) with
b= D.,; @', rﬂ‘DD}-2
Nnofte
QE)] * 5P
¢ ngi

50 UMY) obtamal from (M, ) Ty )

by L@ 5:/7(2/*7/. L Ste fllable V4



7:L\ “ ( @a/zer -E- Valm f‘fvfn@(}; Wand ‘(p?) ﬁ
| there are obd, for Xew hllable contact

Structure s Whose nwnoafﬂamy cannol be

Written as a composition of Dehn tuists,
postm}e

Proof-:

@= D.oD,°DeD-p o DreDyeDye) 2D, D, D) GDDDWQJDDOD

r

Fé\'&ﬂ @ f‘zo/;_ = DJ

ijem + FHadle
‘(M(V‘P)f (N))"'(S iy

® C?/ly Stewi TG//M/ 07C (5/ ;H-) s
okt #EC?mof/?th 42, B‘f

= f ¢ is a Comp of pos, Delm
utsts %eﬂ 4 4 cune s
€ 6.5 s¢ ¢ DD
W
501%:F9°Dvooor>;o“‘p' F

“Fod, oo, -(D,en)" - (F (00 (00)")
(fenyz% of DJ): 5



re’ca” Hi (/W?p *(l’/\)) ; g//og

Km“ﬂ/’f’y class 7/0:)/ of \//\'-“ Vca,aped
off

50 any représentatfon of the ra'/enfz;‘)/ map

by Debh tuistz along sepmmats 1i0m ~separat
alin
Curves wmyst- Lhaye /eyyfftz clus  ble 4

by i, /@’

7
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The above theoresm s a /QEy part of the ;6[/05,,;?;
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More 3D Contact _Qeomexyy_

A contuct 3-manfold (Mr—{) Ls called Ot/er“ﬁq/g@/
[71: there is an embedled Aok D i M sech
that oD iy Lejeﬂd/(cz:n and the t’?a/(:(ﬁa:y ot ¢
along oD 15 O, _

Otherwise (M.5) & called tght.
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Th 2 ( Ossvith-Seabs): -
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The (Ozsyath- Seabs ‘©5):

) (%) s an zn’Va’/‘cE

RGMQ’/‘}S_ : need & a’emz@a Hequard —Floe,~
ot ldvarants for the proof
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Muoeclh of the Orogress 19 una/ensz‘andnlj
contact ST"V‘M?‘M/?S/ esloeacilfy z‘zjéf- not
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contact 1hva ant

Some sample results:

E‘(Lx’;m - Stipsicz (Oj_)__-’_
For each ne IV there (s a detet hberesd
rational honw/qyy 5/9116/‘8 Mn that has

at least N distinct f?'jh{- lontact— SHrUU/CS
None of wheel are hllable.

Th® (1-50¢):
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Sedtert thesect sraces (and otherss). /’/Iany ot
fhese are dve v someé ‘@Mér/m?ori of
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féuifoffhj on work of Wu aad E- Honda.>
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