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NTRODUCTION

4973 VINKELNKEMPER:® FIRST USEDP THE WORD
"OPEM BOOK PECOMPOSITION"
BUT IT WAS ALREADY KNOWN % STUDIED UNDER DIFFERENT MAMES:
- GLOBAL ’POINCARE'-BIRKHOFF SECTION
RELATIVE MAPP|NG TORUS
LEFSHETZ/ HILNOR TFIBRATION
FIBERED LINKS
SPINVABLE STRUC TURES

DEF: OPEN BOOK: (5,4)

K ¥: SO HONEOMORPHISM ¢ MONODROMY

SURFACE WITH BOUNDARY

S
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|NTR.ODUCTIOU

GIROUX CORRE § PONPENCE

OPEM PBPOOKS e~ CONTACT STRUCLTURES
POSITIVE STABILISATION CONTACT OMORPH ISM

GG

2000 THE ORIGINAL PROOF OF GIROUX WAS INCOMPLETE
MASSOT

202% BREEN- HOMDA - HUANG : PROOF OF THE G IROUX CORRF SPONDENCE
TOR CONTACT STRUCTURES IN ANy ODPD VDIMENSGIONS

202 % LICATA -V.: PROOF OF THE GIROUX CORRF SPONDEMNCE
FOR TIGHT CONTACT - NAMIFOLDS
2024 LICATA -V.: EXTEVUDED OUR PROOF TO WORUK FOR AMNY

CONTACT - NAMIFOLD



APPLICATIONS

(M5%)
IN CONTACT TOPOLOGY .
(W5 w)
SFILLABILITY
GIROUX : TOPOLOGICA|L DEGSGCRIPTION OF STEIN-FILLABLE

CONTACT 3-MANIFOLDS

ELIASHBERG ) ETNYRE * ANY WEAK SYMPLECTIC FILLING OF A
CONTACT 3-MHAVIFOLD CAN BE ENBEDPDEDO INMTO A CLOSEPD
SYMPLECTIC HANIFOLD

» CONTACT SURGERY
WAND: CONTACT SURGERY PRESERVES TIGHTNESLS

KEGEL- STENHEWDE -V ~ZUDDA) = CLASSIFICATION OF LEGENDRIAMN
SURGERY DIAGRAMS DESCRIBING THE SAME COVTACT

HAMIFOLD
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APPLICATIONS

SURGERY: REWOVE NE(GHBOURHOOD OF A KNOT

% GLUE BACK A D'*&' DIFFEREVTLY

TOPOL OGY

KRONHEIMER - MROWKA ¢ EVERY NONTRIVIAL KNOT HAS PROPERTY P

OZ5VATH- SZABO: THE UNKNOT, TREFOIL % FIGURE-EIGHT KNOT
ARE CHARACTERISED BY THEIR SURGERIES

OZ5VATH- SZABO: THE THURETON NORH 1S DETERMINED BY
HEE GAARD FLOER HOMOLOGY

GIROUX ~GOODMAN: INDUCTIVE CONSTRUCTION OF FIBERED
KNoTs 1IN S°
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Pian oF IALKS

*« LECTURE | : SUBNANIFOLDS OF CONTACT STRUCTURES

e LECTURE 2: DESCRIBING CONTACT S TRUCTURES

- CONTACT CELL DECOMPOSITIONS

- CONVEX SURFACE THEORY - BYPASSES
- CONTACT HEEGAARD SPLITTINGS
~ OPEN BOOXK DECONPO®SI TIONS

- OPEN BOOK DECONPOSITIONS ¥ CONTACT HEEGAARD SPLITTINGS
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Pian oF IALKS

*« LECTURE | : SUBNANIFOLDS OF CONTACT STRUCTURES

e LECTURE 2: DESCRIBING CONTACT STRUCTURES

e LECTURE 3 : PROOF OF GIROUX CORRESPONDE NCE

~ STABILISATION
- STATEMENT OF GIROUX CORRESPONPENCE

-~ IPDEA OF <PROOF
- FURTHER DIRECTIONS
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CONTACT STRUCTURE‘S

DEF: A CONTACT STRUCTURE ON A CLOSFD, ORIENTED SHMOOTH

TOTALLY NONINTEGRABLE

2-NANIFOLO M® 15 A

2-TLAVE-DISTRIBUTION B CTM N~
/\ NOT TANGEWT TO AWY
SURFACE B, 2T
SMOOTH CHoICE OF Qe r
. s M "
2y €TTM Vo

\ s> TrM
2 FrROoBEMIUS

LOCALLY : ¥=law « o € .0'(M) «Ade YO




CONTACT STRUCTURE‘S

DEF: A CONTACT STRUCTURE ON A CLOSFD, ORIENTED SHMOOTH

2-MANIFOLDO M*® 16 A TOTALLY NONINTEGRABLE

2-TLANE-DISTRIBUTION B CTM R
} NOT TANGEVWT TO AWY
SURFACE . By, = TpZ
SMOOTH C HOICE OF \/ \F
2 2SS M gl
\ s> TeM
2 FrROoBEMIUS
LOCALLY : $=lww « o« € 0'(M) «Aade »O

DARBOUX THIM: LOCALLY ANY CONTACT

STRUCTURE (S CONTACTOMNMORPHIC

To TR, B = b (d= "ﬂd"))

DIFFEONMORPHISN THAT CARRIES
$ To %!




EQUIVALEUCE‘ OF COHTACT STR(ACTURES
("z%)& (Hﬁr‘ﬁs) CONTACT STRUCTURES

© CONTACTOMORPHISH: (M,8)% (M,5’) IF 3 DIFFEONORPHISN ¢: M —H

THAT CARRIES % To ¥ , ‘P»‘S‘S>

WHEN [MeW

- HOMOTO®PY: %=% IF T A- PARAMETER FAMILY OF COMTACLT
)
STRUCTURES (Bi)igpsy ON M WITH $=% & ¥=3,

* 150TOPY: %x® IF J A- PARAMETER FAMILY OF SELF - DIFFEONORPHISN
(4),,)“[9'“ OF M WITH - ¢, =Id &
A}
+ % =(Gu)s %

]
THM (GRAY STABILITY): “HOMOTOPY = ISOTOPY

ANY HOMOTOPY (%) ¢cpo,; OF CONTACT STRUCTURES IS
INDUCED BY AN jsoToPY (b)eer, @ - o= Id %

* e °(¢t)6 %o




DIM-KNOTS




kNO‘I‘& IN CONTACT STRUCTURES

DEF: LGM IS A LEGENDRIAN KNOT
Tl




Knors in Contact STrucTures

DEF: LGM IS A LEGENDRIAN KNOT

MOTTO: THE CONTACT S9TRUCTURE
ALWAYS ROTATES
ALONG LEGENUR\V\ANS

@Q
%@9%%%
%%%® THURSTON -BENVEQUIN FTRAMING -

_ &
?9®%%%® PUSH L IN THE y

DIRECTION OF V

WHERE Y, LTl %y €%,



Knors in Contact STrucTures

DEF: LGM IS A LEGENDRIAN KNOT

MOTTO: THE CONTACT S9TRUCTURE
ALWAYS ROTATES
ALONG LEGENUR\V\ANS

THURSTON ~BENVEQUIN FTRAMING

PUSH L IN THE

Y

DIRECTION OF V

WHERE Y, LTl %y €%,



kNO‘rs IN CONTACT STRuCTuREs . 7

DEF: LGM IS A LEGENDRIAN KNOT

MOTTO: THE CONTACT S9TRUCTURE
ALWAYS ROTATES
ALONG LEGENUR\V\ANS

THURSTON ~BENVEQUIN FTRAMING

PUSH L IN THE

Y

DIRECTION OF V

WHERE Y, LTl %y €%,

DEF: T &M Is A TRANSYVERSE KNOT IF T, TA 3%, Vp:

.c('r,,'r))o



| ceenorian ArrroxiNATION

THM: ANY KNOT K < (M,8) CAV ®BE C°- APPROXIMATED BY

A LEGENDRIAN KNOT

IDEA OR PROOF: ENOUGH TO APPROXIMATE |LOCALLY % BY

DARBOUX THM WE CAN WORK IN (R %) 7

’S.+= L.VV(dz -AadX)



| ceenorian ArrroxiNATION

THM: ANY KNOT K < (M,8) CAV ®BE C°- APPROXIMATED BY

A LEGENDRIAN KNOT

IDEA OFR PROOF: ENOUGH TO APPROXIMATE |LOCALLY % BY

DARBOUX THM WE CAN WORK IN (R %)

’Ss+=|'-—‘/'(dz"‘adx) = aay= —

WE CAN RECAD OFF %-COORV(NATE

TROM THE PROFECTION TO (x,2)-PLANE

e PROFECT Kk TO THE (x,2)-~ PLAME

2 A (" (£),2 (), 5

? X




| ceenorian ArrroxiNATION

THM: ANY KNOT K < (M,8) CAV ®BE C°- APPROXIMATED BY

A LEGENDRIAN KNOT

IDEA OFR PROOF: ENOUGH TO APPROXIMATE |LOCALLY % BY

DARBOUX THM WE CAN WORK IN (R %)

’Ss+=|'-—‘/'(dz"‘adx) — uk""g—:"n

WE CAN RECAD OFF A%-COORV!NATE

TROM THE PROFECTION TO (x,2)-PLANE

* PROFELCT TO THE (x,2) -~ PLAME
2 (x(8),2(&), 4 (<))
\ SLOPET “cLOSE TO = IS C°% CcLosE TO
> x ]

COwr « ANY SMDOTH KNOT CAN BE REPRESENTED BY A LEGEWDRIAN KNOT



\SOTOPlES OF kNOTS
SMOOTH KNOTS
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‘SOTOPlES OF kNOTS

SMOOTH KNOTS

1 SO TOPY: PATH IV THE

SPACE OF KNOTS

ISOTOPY CLASS : CONMNECTED

COMPONE NT

LEGENDRIAN 1SOTOPY ¢ PATH

IN THE SPACE OF LEGENDRLIAV

KNOTS
Y 2
¥ L |SOTOPIC TO ' |MPHIES L LEGEDRIAN ISOTOPIC TO L



‘SOTOPlES OF kNOTS
SMOOTH KNOTS

1 SO TOPY: PATH IV THE

SPACE OF KWNOTS

ISOTOPY CLASYS : COMNECTED

COMPONE NT

LEGENDRIAN 1SOTOPY ¢ PATH

IN THE SPACE OF LEGENDRLIAV

KNOTS
b )
IF L |sOTOPIC TO ' |MPLIES L LEGEDRIAN I50Toric TOL ?

W)

NO! - THE TWISTING OF % (W.RT THE SEIFERT SURTACE)
DOESN'T CHANGE DURING LEGEVDRIAN
l1sOTOPY




‘SOTOPlES OF kNOTS

SMOOTH KNOTS

1 SO TOPY: PATH IV THE

SPACE OF KWNOTS

ISOTOPY CLASS : COMNECTED

COMPONE NT

LEGENDRIAN 1SOTOPY ¢ PATH

IN THE SPACE OF LEGENDRLIAV

KNOTS
IF L |sOTOPIC TO ' |MPLIES L LEGEDRIAN !I5O0Toric TOL ?

NO! - THE TWISTING OF % (W.RT THE SEIFERT SURTACE)
DOESN'T CHANGE DURING LEGEVDRIAN
\sOoTOPY

STABILISATION : < CHANGES TWISTING

THM (FucHs- TABACHNIKOV): L 15 |SOTOPIC TO L &= AFTER SONE

STABILI SATIONS St(L) |S LEGEDR)AN 150ToPIc TO St(F)
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Oursaces N Contact OTrRUCTURES

DEF: A COMTACT VECTORFIEL P Xé:‘aE.(H)
16 A VECTORTFIELD WHOSE TFLOW

PRESERV S ’;

$

{ye =g FOR SOME g MR

)
X= =% ‘Z=l\z'~'0'1)
DEF: Z <M 15 CONVEX IF F X CONTACT VECTORFIELD XA Z



Oursaces N Contact OTrRUCTURES

DEF: A CONTACT VECTORFIELP X € 2% (M)
16 A VECTORTFIELD WHOSE TFLOW

PRESERV S E

3

dx =ge FTOR SOME g :N—R

2
X® >

DEF: Z< M 15 CONNEX IF F X CONTACT VECTORFIELD XAHZ

EQUIVALENTLY: Z HAS A NEIGHBOURHOOD N(Z)® Z»T wWiTH

I -~ INVARIANT CONTACT STRUCTURE ¥

\

«=p+ gdt  WHERE pBED(Z) % g:M—R
FACT (GIrROUX)* TO UNDERSTAUD € ON N(Z) ONE OMNLY NEEDSs

TO KNOW F*Qg-’-(ﬂ ,{;:_*e“gk afxe'S’\



Comvex Ourvaces  (&rou %)

DEF: Z< WM 16 COWNVEX 1F 3 CONTACT VECTORFIELD X ! T4 X

DEF r'=ﬁx€’5's-fx(x)=o"g CZ 18 THE DIVIDING CUR\VE

PROP '~ THE ISOTOPY CcLASS OF T IS INDEPENDEMNT OF THEC

CHOICE OF X
- " PIVIDES Z INTO TWO PIKCES ¢ 2+={«.(x)>01

Z. = {«(x) 4o}

THN ( THE DIVIDING CURVE DETERMINES ¥ NEAR =)
Z,Z CONVEX SURFACES W/ 1SOTOPIC DIVIDING CURVES
= 3 N(t)) N(=') VEIGHBOURHOODVS THAT ARE

CONTACTONMORPHIC

THM (CONVEX SURFACES ARE C™- GENERIC): ANY SURTACE T CAN
BE C™- SMALL ISOTOPED TO BE CONVEX




COMTACT MA\\I\FOLDS WITH BO\ANDARV

DEF: (Z4)iem,p 'S A CONVEX 150TOPY IF I, 15 convex (V¢ €[o,1])

WE wiLL WORK WITH
M” 5.MANIFOLD WITH BOVNDARY ,
%, CONTACT STRUCTURE OM N, S.T

P9M 1S CONVEX

(M,%)
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COMTACT MA\\I\FOLDS WITH BO\ANDARV

DEF: (Z4)iem,p 'S A CONVEX 150TOPY IF I, 15 convex (V¢ €[o,1])

WE wiLL WORK WITH
M” 5.MANIFOLD WITH BOVNDARY ,
%, CONTACT STRUCTURE OM N, S.T

P9M 1S CONVEX

« SAME FOR (M,%")

W A
DEF: WEAKLY CONTACTOMORPHIC: T EMBEDPING (M, %) (M,%)
SUCH THAT 4(2M) 15 CONVEX 1SOTOPIC TO 2M

(“ ) ‘!i

(M%) (M,%)
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WE CAN GLUE CONTACT STRUCTURE S ALONG SURFACES WITH
MATCHING ©OINIDING CURNES

IDEA N(zM')  N(2M")

STEP A4: ADD T -~INVARIANT PART TO EACH
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GLuine CONTAg T OTrucTurES

WE CAN GLUE CONTACT STRUCTURE S ALONG SURFACES WITH
MATCHING ©OINIDING CURNES

IDEA N(2M')
—_ STEP 4: ADD T -INVARIANT PART TO EACH
sTEP 4 : FIvD N(2H®) IN N(2M")
{ ] »

STEPD: TRUNCATE HM° AT L(gH“*\m

(M%) (M%57)



GLuine CONTAQ T OTrucTurES

WE CAN GLUE CONTACT STRUCTURE S ALONG SURFACES WITH
MATCHING ©OINIDING CURNES

IDEA N(=M) N(2M)

STEP 4: ADD T -~INVARIANT PART TO EACH

sTEP 4 : FiIvD N(2H®) IN N(2M")

STEPD: TRUNCATE HM° AT L(QH“*\M

(N :‘5) (Nk'ﬁss) STEPL: OVERLAP «(N(2M%)) wiTH N (2M*%)

THE OBTAINED CONTACT MANIFOLO
e (M5%Y) u (M5 %7)

% |IT 1S WELL DEFINED UP TO
(M%)
CONTACTOMORPHISM

WEAKLY CONTACT ISOTOPIC TO (M%%")
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STANDARD NEIGHBOURHOOD OF A LEGENDRIA N

E.G6: %= luw (COS(Z\ dx - 5»"(2\ dla)
(1SOTOPIC TO B,)
{OENTIFY (x,aa,z\'" (;\,A."Zf ZTt.v\)

A~y CONTACT STRUCTURE
on Rxg
WITH LEGENDRIAN KNOT
L= (0,0)= &' cR'xg

NEIGHBOUR HOOD N(L>D" = s



OTANDARD NEIGHROURHOOD OF A LEGENDRIAN
E.6: %=l (cos(z) dx - sin(z)dy)
(1sOTOPIC TO B,

{DEVTIFY (x,%‘z\ﬁ' (;\’A."Zf QTBV\)

A~y CONTACT STRUCTURE
oN ‘R"x 54
WITH LSGENDRIAN KWOT
L= (0,0)x &' eRx¢

NEIGHBOUR HOOD N(L>D" = s

RKRMK : BN(L,) 1S NOT CONVEX BUT BY A C™ SMNALL ISOTOPY
T CAN BE WMADFE CONVEX WITH A TWO COMPONEVT

DIVIDING CURVE PARALLEL TO (5*"(7-31609(")'")/

s
THIS GIVES THE THURSTON -2 ENNEQUIN FRAMIVG



STANDARD NEIGHBOURHOOD OF A LEGENDRIAN
E.6: %= luv (cos(z) dx - sin(z)dy)
(1sOTOPIC TO B,

\DENTIFY (x,‘a,z\ﬁ- (;\’A."Zf ZTCV\) .-«

A~y CONTACT STRUCTURE
oN ‘lk"x 54
WITH LSGENDRIAN KWOT
L= (0,0)x &' eRx¢

NEIGHBOUR HOOD N(L>D" = s

RKRMK : BN(L,) 1S NOT CONVEX BUT BY A C™ SMNALL ISOTOPY
T CAN BE WMADFE CONVEX WITH A TWO COMPONEVT

DIVIDING CURVE PARALLEL TO (5*"(7-31609(")'")/

s
THIS GIVES THE THURSTON -2 ENNEQUIN FRAMIVG

THHM: AW LEGENDRIAN KNOT L G (M,€) HAS A NEIGHBOURHOOD N(L)

CONTACLTOMORPHIC TO M(L.)




LEGE')JDR\ANg. ON CONVEX SURTACE—:S

DEF' Cc(=Z,r) 1S AN ISOLATING CURVE,IF SOME COMPONEVT

OF =\C |¢& pPIsTOWT FROM N:

THN (I—F—'GFNDR\AN REALISATION ’PRNclPL-E)
(Z,7) COMVEX SURFACLE, CEL NON-ISOLATING CURVE

=% T CAN BE ISOTOPED THROUGH CONMVEX SURFACES V¥, (=)
S.T. A¥TER THE I1sO0TOPY Y (¢)c W () IS LEGENDRIAN




LEGE')JDR\ANg. ON CONVEX SURTACE—:S

DEF' Cc(=Z,r) 1S AN ISOLATING CURVE,IF SOME COMPONEVT

OF =\C |¢& pPIsTOWT FROM N:

THN (I—EGFNDR\AN REALISATION ’PRNclPI—E)
(Z,7) COMVEX SURFACLE, CEL NON-ISOLATING CURVE

=% T CAN BE ISOTOPED THROUGH CONMVEX SURFACES V¥, (=)
S.T. A¥TER THE I1sO0TOPY Y (¢)c W () IS LEGENDRIAN

RMK: THE TWISTING OF ¥ W.R.T. TZ ALONG C =-%|Cnr|
[DEA: 7+
’—(:"\\
—— T —-4% - TURVN BETWEEN EACH INTERSECTION

-

/‘(“‘\ POINT



CONVEX S(ARFACE’S WITH LE’GE\JUR\AN EOUNDARV

THM (KANDA): Z SURFACE WITH LEGENDRIAN BOUNDARY L CANM
BE ISOTOPED REL > TO BE CONVEX

$

TWISTING OF ¥ WR.T. X ALON G L 16 40O

* THE 150TOPY CAN PBE ASSUMED TO BE C° sMALL

RMK: AFTER THE (SOTOPY

TWISTING OF ¥ WR.T. Z ALON 6 L =-—‘/1|T"0L‘



,ROMNDING EDGE‘s
2y % Z, CONVEX SURTACES WITH CONMON LEGENDRIAN BOUNDARY L

CONVEX

LEGENDRIAN

'd

CONVE X




Rounping Epars
2'4 % 'Z',_ CONVEX SURTACES WITH CONNON LEGENDRIAN BOUNPDARY L

CONVEX
LEGEND®RIAN
\V‘r‘/
I I B/ +
l ™
| & AL/ -
)
| CONVE X




,ROMNmNa EDGE‘s
2y % Z, CONVEX SURTACES WITH CONMON LEGENDRIAN BOUNDARY L

THEN THE EUDGE L CAV BE ROUNDPED % WE GET A VeEW
SNOOTH CONVEX SURFACE Z WITH DAWIDING CURVE AS BELDW

CONVEX CONVEX
! LEGENDRIAN LEGENDRIAN
T / SNOOTH s /
' P - — +
. Y ALONG L o B
- < CONVE X = CONVE X
" . / . E
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- CONTACT CELL DECOMPOSITIONS

- CONVEX SURFACE THEORY - BYPASSFE S
- CONTACT HEEGAARD SPLITTINGS
- OPEN BOOK DECONPOSI TIONS

- OPEN BOOX DECONPOSITIONS ¥ CONTACT HEEGAARD SPLITTINGS
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LECTURE Z

DESCRIBING
CONTACT STRUCTURES

- TIGHT % OVERTWISTED CONTACT STRUCTURES

- CONTACT CELL DECOMPOSITIONS

- CONVEX SURTFACE THEORY - BYPASSES

- CONTACT HEEGAARD SPLITTINGS (FROOF OF EXISTENCE)

=~ OPEN BOOX DECONPOSI TIONS

- OPEN BOOK DECONMPOSITIONS ¥ CONTACT HEEGAARD SPLITTINGS



AST _rIHE' (GIROUX)

%
* CONTACT STRUCTURE ON CLOSED, SMOOTHM
LOCALLY 8§ = lor (dz- ydx)

b/
.’i. ]

*ZwM 16 CONVEX IF 3 CONTACT VECTORFIELD X ' T4 x

= - } t
‘ «(X) »O T <(X)<0
«(X)= O

> GENERIC 2 < V¥ |S CONVEX
-rglm,:) |s DETERNIVED BY Pz

o Z CONVEX SURFACE wiTH LEGENDRIAN BOUNDARY

EDGE ROUNDING
LEG EVDRIAN
Y + I/ ‘ .
| ‘\, L : Rouuo 1 <
I Q/ é e /—’_
| = EDGE g ——
‘/I“/ ‘-t- ‘ -+
/ ,.._)__

CONY: ALL CPCT 4 HAS CONVEX 2 ~> CAN GLUE ¥ OM THEM



OVERTWISTED



Two ContacT STrucTurES

STAVDARD CONTACT STRUCTURK OVERTWISTED CONTACT STRUCTURKE

*S'+= L_Vv(dz-l‘d)() Eo-rg h,(c_o;(q) dz-rfrsi.n(cv)dv!)

ARE %4 & %o, 150TOPIC/ CONTACTOMORPHIC 2



Two Contact STrucTurESs
STAVDARD CONTACT STRUCTURE OVERTWISTEDP CONTACT STRUCTURE

*S'+= LJ/'(dz"‘«ad") Eo-rg h,(co;(q) o{z-rfrsi.n(cv)dv!)

ARE %4 & %o, 150TOPIC/ CONTACTOMORPHIC 2

BEMNEQUN (4382): NO! consiper D= ¢ 2T [0Y

pEF: pes (MB) 1S AN OVERTWISTED DISK IF ‘TD| =‘$|
= 0 l2p

RHK' RNOUGH TWISTIVG OF % ALONG 2O WwWRT D 1§ ©

DEF: ¢ % |5 OVERTWISTED IF 8 COJTAINS AW OVERTWISTED DISK

«¥ IS TIGHT IF 1T Is NOT OVERTWISTED



QVEKTWI_STED CONTACT STRU(_:TURES
THM (ELIASHBERG) §,% OVERTWISTED
CONTACT STRUCTURES 3

¥e=% As PLANVETFIELDS

=7Eu:.~g’

THM (LUTZ-HART\NEZ) ANY HOMOTOPY CLASS OF PLANEFIELDS
ls REPRESENTED By A(Mb OVERTWISTED) CONTACT STRUCTURE

BHK: TIGH CONTACT STRUCTURES ARE HMARDER TO CLASSIFY
. ELIASHBERG: S° ADMITS A UNIQUE TIGHT COWTACT STRUCTURE
» GIROUX* T o0 ~LY MANY D-MAVIFOLDS WITH oo-LY7 WMAVY
TIGHT COWTACT STRUCTURES
. ETNYRE:® ~X(2,3,5) ADMITS WO TIGHT COMNTACT STRUCTURES



Recosmisive  OvegrwisTtEp Covract Strucrures

1S : a2
D CONVEX K 5= Is A

COVTACT VNECTORFIELD , % D

r-f2eg)={rar)xio}

Sor = ktr (cos(a) oz + @ sin(w) o)

THM (GIROUX'S _CRITERION]: =< (M,§) CONVEX SURFACE ADMITS
A TIGHT NE[GHBOUR HOOD (M(i),";\miﬂ \FF
e TS % |rl=4A
+Z# S % NO COMPOVEVT OF T BOUNDS A DISC

OR




CuassieicaTion oF Ti6HT Cowract Strucrures

THM (ELIASHBERG): D° ADMITE A UNIQUE TIGHT CONTACT

STRUCTURE WITH CONMNECTED DIVIDING CURVE ON S °

THIS RESULT ALLOWS US TO PROVE OTHER UNIQNESS REDULTS

E.G.* M=D'x8'  GIVEN ANY CONTACT STRUCTURF ¥ ON M
e STEP 4+ BY THE LEGENDRIAN REALISATION PRINCIPLE

WE CAMN ASSUME 2P IS5 LEGENMNDRIAN




CuassieicaTion oF Ti6HT Cowract Strucrures

THM (ELIASHBERG): D° ADMITE A UNIQUE TIGHT CONTACT

STRUCTYRE WITH CONNECTEY DIVIDING CURVE OWN s :

THIS RESULT ALLOWS US TO PROVE OTHER UNIQNESS REDULTS

E.G.* M=D'x8'  GIVEN ANY CONTACT STRUCTURF ¥ ON M
e STEP 4+ BY THE LEGENDRIAN REALISATION PRINCIPLE

WE CAMN ASSUME 2P IS5 LEGENMNDRIAN

-« STEP 2: |SOTOPE D REL. 2 TO BE CONVEX:

THE DIVIDING CURVYE ON © IS A SINGLE ARC



CuassieicaTion oF Ti6HT Cowract Strucrures

THM (ELIASHBERG): D° ADMITE A UNIQUE TIGHT CONTACT

STRUCTYRE WITH CONNECTEY DIVIDING CURVE OWN s :

THIS RESULT ALLOWS US TO PROVE OTHER UNIQNESS REDULTS

E.G.* M=D'x8'  GIVEN ANY CONTACT STRUCTURF ¥ ON M
e STEP 4+ BY THE LEGENDRIAN REALISATION PRINCIPLE

WE CAMN ASSUME 2P IS5 LEGENMNDRIAN

-« STEP 2: |SOTOPE D REL. 2 TO BE CONVEX:

! THE DIVIDING CURVYE ON © IS A SINGLE ARC

- STEP % : CUT M ALONG D
2




CuassieicaTion oF Ti6HT Cowract Strucrures

THM (ELIASHBERG): D° ADMITE A UNIQUE TIGHT CONTACT

STRUCTYRE WITH CONNECTEY DIVIDING CURVE OWN s :

THIS RESULT ALLOWS US TO PROVE OTHER UNIQNESS REDULTS

t M =Dt s GIVEN ANY CONTACT STRUCTURF ¥ ON M
e STEP 4+ BY THE LEGENDRIAN REALISATION PRINCIPLE

WE CAMN ASSUME 2P IS5 LEGENMNDRIAN

- STEP 2: |SOTOPE D REL. 2 TO BE CONVEX:

THE DIVIDING CURVYE ON © IS A SINGLE ARC
* STEP % : CUT M ALONG D

O -sTEP4: ROUND THE EDGES: WE GET A D

WHICH HAS A UNIQUE CONTACT STRUCTURE %,
=7 ANY ¥ CAN ®E OBTAINED FROM %,

Q BY GLUEING = ¥ !'s uNIQUE TOO -




CuassieicaTion oF Ti6HT Cowract Strucrures

THM (ELIASHBERG): D° ADMITE A UNIQUE TIGHT CONTACT

STRUCTURE WITH CONMNECTED DIVIDING CURVE ON S °

E.G. ADMITS A UNIQUE TIGHT CONTACT STRUCTYRE

e WHAT DID WE USE |IN THE “PROOF ¢



CuassieicaTion oF Ti6HT Cowract Strucrures

THM (ELIASHBERG): D° ADMITE A UNIQUE TIGHT CONTACT

STRUCTURE WITH CONMNECTED DIVIDING CURVE ON S °

E.G. ADMITS A UNIQUE TIGHT CONTACT STRUCTYRE

e WHAT DID WE USE |IN THE “PROOF ¢

e THAT [DAr|=2 THUS THE DIVIDING CURVE ON D WAS VELL
DEFINED



CuassieicaTion oF Ti6HT Cowract Strucrures

THM (ELIASHBERG): D° ADMITE A UNIQUE TIGHT CONTACT

STRUCTURE WITH CONMNECTED DIVIDING CURVE ON S °

E.G. ADMITS A UNIQUE TIGHT CONTACT STRUCTYRE

e WHAT DID WE USE |IN THE “PROOF ¢

e THAT [DAr|=2 THUS THE DIVIDING CURVE ON D WAS VELL
DEFINED

*% THAT WE GOT AFTER CUTTING AND ROUNDING



CuassieicaTion oF Ti6HT Cowract Strucrures

THM (ELIASHBERG): D° ADMITE A UNIQUE TIGHT CONTACT

STRUCTURE WITH CONMNECTED DIVIDING CURVE ON S °

E.G. ADMITS A UNIQUE TIGHT CONTACT STRUCTYRE

e WHAT DID WE USE |IN THE “PROOF ¢

e THAT [DAr|=2 THUS THE DIVIDING CURVE ON D WAS VELL
DEFINED

*% THAT WE GOT AFTER CUTTING AND ROUNDING

SIMILARL Y

ADMITS A UNIQUE TIGHT

@ @ @ CONTACT STRUCTYRE

PEF: PRODUCT DISC DECOMPOSABLE




CONTACT
r- B

DECOMPOSITIONS




HANDLE DECOHPOSITIONS OF SHOOTH 6“MAN['F'OLDS

O- HAVDLE I-HANDLE 1-HANDLE 3- HAVDLE
ho_ D"x D‘b "4= Da x D‘I- “"-‘ D“"'D‘ ’15=r D's,‘ D°

S -

THM (MORSE): ANY 3-MANIFOLD CAN BE OBTAINED ViA
SUCCESIVELY ATTACHING HAVDLES OMNTO EACH OTHER

ALONG 2D »D " (HANDLE DECONPOSITION)




HANDLE DECOHF’OSITIONS OF SHOOTH 6“MAN['!-'-'OLDS

O- HAVDLE I-HANDLE 1-HANDLE 3- HAVDLE
ho_ D"x D‘b "4= Da x D‘I- “’-‘ D“"'D‘ ’15=r D's,‘ D°

@ D

THM (MORSE): ANY 3-MANIFOLD CAN BE OBTAINED ViA
SUCCESIVELY ATTACHING HAWVWDLES OMTO EACH OTHER

ALONG 2D »D " (HANDLE DECONPOSITION)

MOREOVER THE INDICES OF HANDLES CAN

BE ASSUMEOD TO BE (N INCREASING ORDER 92-h s

A-h's




HANDLE DECOHF’OSITIONS OF SHOOTH 6“MAN['!-'-'OLDS

O- HAVDLE I-HANDLE 1-HANDLE 3- HAVDLE
ho_ D"x D‘b "4= Da x D‘I- “’-‘ D“"'D‘ ’15=r D's,‘ D°

@ D

THM (MORSE): ANY 3-MANIFOLD CAN BE OBTAINED ViA
SUCCESIVELY ATTACHING HAWVWDLES OMTO EACH OTHER

ALONG 2D »D " (HANDLE DECONPOSITION)

MOREOVER THE INDICES OF HANDLES CAN

BE ASSUMEOD TO BE (N INCREASING ORDER 92-h s

// )

q ? A-h's

N =

HANODLE®BODY




HANDLE DECOHF’OSITIONS OF SHOOTH 6“MAN['!-'-'OLDS

3- HANDLE

O- HANWOLE l-HANDLE 2-HANDLE
ho_ D"x D‘b "4= Da x D‘I- “’-‘ D“"'D‘ ’15=r D‘S" Do

@ )

THM (MORSE): ANY 3-MANIFOLD CAN BE OBTAINED VIA ‘\

SUCCESIVELY ATTACHING HANVDLES OMTO EACH OTHER
ALONG 20°» D'°  (HANDLE DECOMPOSITION)

MOREOVER THE INDICES OF HANDLES CAN
BE ASSUMEOD TO BE (N INCREASING ORDER 92-h s

q T Ans
\ S

HANODLE®BODY




HANDLE DECOHF’OSITIONS OF SHOOTH 6“MAN['!-'-'OLDS

3- HANDLE

O- HANWOLE l-HANDLE 2-HANDLE
ho_ D"x D‘b "4= Da x D‘I- “’-‘ D“"'D‘ ’15=r D's,‘ Do

@ D

THM (MORSE): ANY (33MANIFOLD CAN BE OBTAINED VIA ‘\

SUCCESIVELY ATTACHING HANVDLES OMTO EACH OTHER
ALONG 2D »D " (HANDLE DECONPOSITION)

MOREOVER THE INDICES OF HANDLES CAN
BE ASSUMEO TO BE (N INCREASING ORDER 2-h s

EVERY 2-MNANIFOLD ADMITS A w =
— h

HEEGAARD DECOMPOSITION

// 4 -h,s

HANODLE®BODY




HEEGAARD DE’COH POSITIONS

THM (ALEXANDER) EVERY 2-MNANIFOLD ADMITS A M=UuV
HEEGAARD PECOMPOSITIOV //“

HANDLE BODIES:

D3
)
EG.' « S =@ U @ <sCHsHA-nc ‘ ? >
N

= f|7_|"+|w|z= 4&9&‘"
= Ql=1"¢% Y o QWi &L Lizi=m=% 1= s'x 6

ety



CONTACT H ANDLES

O- HAVDLE I-HANDLE 1-HANDLE 3- HAVOLE
D> D* D'x D o* *p* 5% D°
vi \./
/ \/
W W W W

ATTER ROUNDING THE KDGES FACH BFCOMES

% BY ELIASHBERG'S THM THIS ADMITS A
UNIQE TIGHT CONTACT STRUCTURE



CONTACT H ANDLES

O- HAVDLE I-HANDLE 1-HANDLE 3- HAVOLE
D> D* D'x D o* *p* 5% D°
()-—__'::) —
/
(*, %) (v, %) (v, %) (%, %)

AFTER ROUNDING THE EKDGES FACH BFCOMES

% BY ELIASHBERG'S THM THIS ADMITS A
UNIQE TIGHT CONTACT STRUCTURE

~~ UP TO |50TOPY WE GET WELL DEFINED CcONTACT STRUCTUEBES
on THE W



A'TTACHING CONTA CT ""ANDLES

i-HAWOLE h* = D*« D* ¢

-~ &

2h*=20"*D " u D" x2D

WE CAN CONSTRUCT COWNTACT MANIFOLDS BY SUCCESIVELY

GLUIVG HANDLES ALONG 'aD"“%Dzw

G LUE ROUNP

L%

J

CONTACT HANDLE DECOMPOSITION

THM (GIROUX) ANY CONTACT 2-MANIFOLD ADMITS
CONTACT HANODLEDECOMPOSITION

A




CONTACT \’\AUDL—E BODY

O-HANODLE U SOME 4-HANODLES
E .G6.




CONTAC‘T \"\AUDL—E BODY

O-HANODLE U SOME 4-HANODLES
E .G6. —>

9)
D
D

A

NEIGHBOURHODOD OF A

LEGENDRIAN GRAPH :
(U,2u,r)



CONTAC‘T \"\AUDL—E BODY

O-HANODLE U SOME 4-HANODLES
E .G6.

NEIGHBEOURHOOD OF A

LEGENDRIAN GRAPH :
(U,2u,r)

NOTE: CONTACT HANDLEBODIES ARE “PROPULT DISC DECOMPOSABLE

RECALL: A-PRODLCT DISC DECOMPOSABLE HANDLEBODY |4 ADMITS
A UNIQUE TIGHT CONTACT STRUCTURE WITH DIVIDIVG
CUrRve ' ON 2Uu.

THUS

THM: A PROWUCLT DISC DECOMPOSABLE HANDLEBODY WU WITH

TIGHT CONTACT STRUCTURE % 1S A
CONTACT HAVDLEBODY




REARRANGIUG CONTACT HANDLES

JIUST AS N THE SMOOTH CASE

IN A CONTACT HANDLE PECOMPOSITION ONE CAN ASSUME THAT:
- CONTACT O-h’s ARE ATTACHED TFIRST

- CONTACT P-h’s ARE A TTACHED L AST



REARRANGIUG CONTACT HANDLES

JIUST AS N THE SMOOTH CASE

IN A CONTACT HANDLE PECOMPOSITION ONE CAN ASSUME THAT:
- CONTACT O-h’s ARE ATTACHED TFIRST

- CONTACT P-h’s ARE A TTACHED L AST

! conTacT A-h's CANNOT ALWAYS BE ATTA(CHC O

BEFORE CONTACT 2-h'¢

BUT




Pyrass SLicE

FROM THE TOP




Pyrass SLicE

=/

FROM THE TOP

THE ABOVYE PAIR OF CONTACT A-%2-h CAN BE
ATTACHED TO ANY COWVEX SURFACE (Z,7) ALONG AWY

ARC ¢ [INTERGECTING M AS I IC I

WILlL SEE: BYPASSES ARE BASIC BUILDING BLOCKS OF
CONTACT STRUCTURES ON =T=xT




CON VE X SURTACE THE’OR\/

O-PARAMETER

RECALL (GIROUYX): CONVEX SURFACES ARE C™- GENERIC I - INVARIANT

THM (GIROUX REPHRASED BY HONDA) ANY CONTACT %

STRUCTURE ON Zx1T 1S CONTACTOMORPHIC TO

A STACK OF pBYPASS SLICES




CON VE X SURTACE PHE’OR\/

O-PARAMETER
RECALL (GIROUX): CONVEX SURFACES ARE C™- GENERIC

T ~INVAR{ANT

THM (GIROUX REPHRASED BY HONDA) ANY CONTACT %

STRUCTURE ON =xT |15 CONTACTOMORPHIC TO
A STACK OF pBYPASS SLICES

NORE GENERALLY WE CAN THINK OF THIS As
GEVYERIcCITY STATEMEVT FOR 4-PARAMETER FAMILIES ¢

THM (GIROUX | COLIN , REPHRASED BY HONDA) ANY A- PARAMETER
FAMILY OF SURFACES ( Ti)eem,g WITH Z,, =, COWVEX
CAN BE ISOTOPED TO (Ti)icpag SO THAT

« T, =Z, NEAR =0 % |
» 1L 1S5 CONVEX EXCEPT AT DISCRETE TINES {’c.,--ﬁ.;\-‘-’[of‘]
’ IL_E % '2,‘1“6 COBOUND A BYPASS sSLicCE (.’,:4.. k)




EXISTENCE OF

(ONTACT
HFEGAARD =5

DECOMPOSITIONS




EX\&TENCE OF CONTACT HE‘EGAAKYJ DE’COHPOQITIOUS

THM (GIROUX)' ANY CONTACT 3-MANIFOLD (M,%) ADMITS A
CONTACT HEEGAARD DECOMPOSITION

PROOF (LICATA - V)




EX\&TENCE’ OF CONTACT HE‘EGAAK\? DE’COHPOQITIOUS

THM (GIROUX)' ANY CONTACT 3-MANIFOLD (M,%) ADMITS A
CONTACT HEEGAARD DECOMPOSITION

PROOF (LICATA - V)
STEP A TAKE AWY SMOOTH HEEGAARD
DE COMPOSITION OF M H:Uuz_v




EX\&TENCE’ OF CONTACT HE‘EGAAK\? DE’COHPOQITIOUS

THM (GIROUX)' ANY CONTACT 3-MANIFOLD (M,%) ADMITS A
CONTACT HEEGAARD DECOMPOSITION

PROOF (LICATA - V)
STEP A TAKE AWY SMOOTH HEEGAARD
DE COMPOSITION OF W H:Uuzv

STEP 2 TAKE SPINES KyCU & Kky <V

N (&v)

N (Ku)



EX\STEMCE’ OF CONTACT HE‘EGAAK\? DE'COHPOSI'TIOUS

THM (GIROUX)' ANY CONTACT 3-MANIFOLD (M,%) ADMITS A
CONTACT HEEGAARD DECOMPOSITION

PROOF (LICATA - V) N ()
STEP A TAKE AWY SMOOTH HEEGAARD
DE COMPOSITION OF M M =Uuz_v

STEP 2 TAKE SPINES KyCU & Kky <V

u

STEP %2 : LEGENDRIAN REALISE Ky % kv % TAKE THEIR
STAVDARD CONTACT NEIGHBOURHOODS W (Ku) & N(ky) N (k)




EX\&TENCE‘ OF CONTACT HE‘EGAAK\? DE'COHPOSI'TIOUS

THM (GIROUX)' ANY CONTACT 3-MANIFOLD (M,%) ADMITS A
CONTACT HEEGAARD DECOMPOSITION

PROOF (LICATA -V) N(Kv)
STeEr A TAKE ANY SMOOTH HEEGAARD /O\

DE COMPOSITION OF W H:Uuz_v \

STEP 2 TAKE SPINES KyCU & Kky <V

ey

STEP %2 : LEGENDRIAN REALISE Ky % kv % TAKE THEIR

STAVDARD CONTACT NEIGHBOURHOODS W (Ku) & N(ky) N (k)

OIFFEO
STEP Y: XsH-(N(Ku\uM(Kv))?- TxT = %y cAN BE WRITTEN

AS A STACK OF BYPASS-oLicEs = Wouh™

(AWAY ¥ROM THE HANDLES € 1S I- INVARIANT)



EX\STENCE’ OF CONTACT HE‘EGAAK\? DE'COHPOSI'TIOUS

THM (GIROUX)' ANY CONTACT 3-MANIFOLD (M,%) ADMITS A

CONTACT HEEGAARD UDECOMPOSITION

PROOF (LICATA - V)
OIFFEO
STert: X=M- (NKUN(K) = TxT = 3|,
CAN BE WRITTEN AS A STACK
OF BYPASS-5LIcESs = hoh®
(AWAY FROM THE HANDLES % 15 I- INVARIANT)

n

/q(“V’




EX\STEMCE’ OF CONTACT HE‘EGAAK\? DE'COHPOSI'TIOUS

THM (GIROUX)' ANY CONTACT 3-MANIFOLD (M,%) ADMITS A

CONTACT HEEGAARD UDECOMPOSITION

PROOF (LICATA - V)
OIFFEO
STert: X=M- (NKUN(K) = TxT = 3|,
CAN BE WRITTEN AS A STACK
OF BYPASS - SLICES WMok
(AWAY FROM THE HANDLES % 15 I- INVARIANT)

n

STEP 5: USE THIS FLOW TO EXTEND THE HANDLES




EX\&TENCE’ OF CONTACT HE‘EGAAK\? DE’COHPOSITIOUS

THM (GIROUX)' ANY CONTACT 3-MANIFOLD (M,%) ADMITS A
CONTACT HEEGAARD DECOMPOSITION

PROOF (LICATA - V)
OIFFEO
STeri: X=M-~(NMUNKY) = TxT = 3|,
CAN BE WRITTEN AS A STACK
OF BYPASS - SLICES WMok

n

(AWAY FROM THE HANDLES % 15 I- INVARIANT)

STEP 5: USE THIS FLOW TO EXTEND THE HANDLES

A A
CONSIDER: Y = N(Ku\ v (U'\L)

7\ ~ CONTACT A-HAWDLES
CONTACT HANDLE ®0DY

= U 1e A CONTACT HANDLEBODY




EX\&TENCE‘ OF CONTACT HE‘EGAAK\? DE'COHPOSI'TIOUS

THM (GIROUX)' ANY CONTACT 3-MANIFOLD (M,%) ADMITS A
CONTACT HEEGAARD DECOMPOSITION

PROOF (LICATA - V) —_— N (&v)
STeP 4: X=H-(N(Ku\\/”(\‘vﬁ?" ZxT = ‘f\x

CAN BE WRITTEN AS A STACK \
OF BYPASS - SLICES WMok
(AWAY FROM THE HANDLES % 15 I- INVARIANT)

n

STEP 5: USE THIS FLOW TO EXTEND THE HANDLES \

CONSIDER: U = N (Ky) v (U kL) N (Ku)

f ~ CONTACT A-HAWDLES
CONTACT HANDLE ®0DY

= U 1e A CONTACT HANDLEBODY
A A~ >
UPSIDE DOWN: YV=MNM\U = N(Kv\ v (U‘l;.) e A CONTACT HANDLEBODY

=—> M=UuV 15 A CONTACT HEEGAARD DECOMPOSITION -



BR\DGIMG

N=UuV it U vV BRIDGE WHERE -Q=M(Ku\u(uh‘;)
¢ i + V= M\ U
NOTE: THE ®RIDGE DEPENDPS ON
. ¥
c Ky % Ky

» THE BYPASSES 8 BUILDIVG

2xT




OPEN BOOK
DECOMPOSITIONS

it

//\ S,




BOOK DECOHPOS\TIOMS

: PAIR  (BiC), WHERE

- BexM EMNBEDDED A-MANIFOLD : BINDING

-T:M-% —> S' FIBRATION SUcH THAT

v t€S" sS¢=,'(t) \s A SEIFERT SURFACE FOR B
X = ANGLE

+8 ON N(B)S BXxD
Spr=x(¢) ARE THE

PAGES

OF (B,x)

7

N



Oren Boox DecourosiTions
DEF : PAIR (BiX), WHERE

- BcesM ENBEDDED A-MANJFOLD :
-C: M-8 —> S' FIBRATION SUCH THAT

BINDING

vwge€S" sSs=x'(¢) \s A SEIFERT SURFACE FOR ®
28 ON N(B)E B*D e AVGLE

g
m
“

S =% (¢) ARE THE PAGES

E.G.* M=g"= '[\z\z-‘l\vlzﬂ'k s ¢’

B=flzl=0}2s', x:s*\ 8 — &'

z
(z,w) — 1=l

OF (B,x)

7

N



Oren Boox DecourosiTions
DEF : PAIR (BiX), WHERE
-BesM ENBEDDPED A-MANIFOLD : BINDING

-T:M-% —> S' FIBRATION SUcH THAT

vwge€S" sSs=x'(¢) \s A SEIFERT SURFACE FOR ®
28 ON N(B)E B*D e AVGLE

In 2
DEF: §*=%"(¢) ARE THE PAGES OF (B,X) A
E.G.: M=S'= '[\7-\1*IWI1=41 cc’ Ve >
4 % 4 4 gez
B={lzl=0}25", x: 8"\ — S
(z,w) — = d Se
|| P
ON R WITH COORDINATE S: (z, Re w) {o.a (ﬂ’i = t}
A-lmw =/ ? |zI

HERE G6,8%D Yt



OPEN BOOK DECOHPOS\TIOMS - ANOTHER EXAHPLE

£ M=&=(lls|wl* =4} £ ¢*

. im w
B=fl=l=03.1L§l\vl=0'S x: 5\ — S’ In z
. zWwW
(z,w) — lzw| /
ov R*w - -~ >
ITH COORDINATE & (z, Rew) 7 .

A-Imw

HERE ®B 2 &' 1 5
S, % ST Y ¢

'I;\-ﬂ(ALEXMJDER\= ANY 2-MHANIFOLD ADMITS AN OPEVvw BOOK
DECOMPOSITIOWN

PROOF LATER



OPEN BOOK DECOHPOS\TIOMS - ANOTHER EXAHPLE

£ M=&=(lls|wl* =4} £ ¢*

. im w
B=fl=l=03.1L§l\vl=0'S x: 5\ — S’ In z
. zWwW
(z,w) — lzw| /
ov R*w - -~ >
ITH COORDINATE & (z, Rew) 7 .

A-Imw

HERE ®B 2 &' 1 5
S, % ST Y ¢

'I;\-ﬂ(ALEXMJDER\= ANY 2-MHANIFOLD ADMITS AN OPEVvw BOOK
DECOMPOSITIOWN

PROOF LATER



ABSTRACT OPEU Boous J?ﬁ
FIX S:= S5, & LOOK AT THE ¥FIRST RETURN-~MAP ¢

OF =:M-B—8" ~» GeT (5,4) WHERE

- S 1 AN ORIENTED SURFACE WITH BOUMPDARY

~% 9:59 5 HOMEOMORPHISM THAT FIXES N(2s) //\
S=S,

pcF: THE PAIR (S,¥) 'S AN ABSTRACT OPEN BOOK




ABSTRACT OPEU Boous J?ﬁ
FIX S:= S5, & LOOK AT THE ¥FIRST RETURN-~MAP ¢

OF =:M-B—8" ~» GeT (5,4) WHERE

- S Is AN ORIENTED SURFACE WITH BOUMDARY
~% 9:59 5 HOMEOMORPHISM THAT FIXES N(2s) /M

S=S,
pcF: THE PAIR (S,¥) 'S AN ABSTRACT OPEN BOOK

E.G.: THE PREVIOUS EXAMPLE GIVES

S =



ABSTRACT OPEU Boous J?ﬁ
FIX S:= S5, & LOOK AT THE ¥FIRST RETURN-~MAP ¢

OF =:M-B—8" ~» GeT (5,4) WHERE

- S 1 AN ORIENTED SURFACE WITH BOUMPDARY

~% 9:59 5 HOMEOMORPHISM THAT FIXES N(2s) //\
S=S,

pcF: THE PAIR (S,¥) 'S AN ABSTRACT OPEN BOOK
E.G.: THE “PREVIOUS EXAMPLE GIVES

S= % 9 MAPPING & TO V(a)

DEF: THE ABOVE MAP | A RIGHT HANDED DEHN-TWIST
ALONG ¢




ABSTRACT OPE\) Boou S

CONMVERSALY ¢+ AN ABSTRACT OB (5,9) DETERMINES A 2-~MANFOLD
M TOGETHER WITH AN OPEN BOOK DECOMPOS(TION

PROQF: « TAKE THE MAPPING TORUS OF Y«
SxT

M s (x,4) ~ (4(x), 0)

. My = 25x 5° J




ABSTRACT OPE\) Boou S

CONMVERSALY ¢+ AN ABSTRACT OB (5,9) DETERMINES A 2-~MANFOLD
M TOGETHER WITH AN OPEN BOOK DECOMPOS(TION

PROQOF: « TAKE THE MAPPING TORUS OF \{’-'

SxT
My = 9
h ("/'1)'\' (\'P(")/ 0)
. ?Mq‘:?S* 5" .\’2‘\

- % WE COLLAPSE EACH CIR(CLE
X % S‘ (XGQS)

M:= H/
q(x,&.]a-(x,’c.‘) x €95
THEM : Ba'as/~

%« *: M~-B — g!
(v,e) — ¢ ¢
GIVES AN OBD




OFEN BOOK$ & CO)JTACT STRUCTURES

DEF: AN OBD (B,t) SUPPORTS A CONTACT STRUCTURE |IF

- ® 15 TRANSVERSE (Te h g ) tlee|g O
° d“‘ ° )O
TSQ'* /
N T
T (t) POSITIVE AREA FORN ON Ge: o A TS
- T



OFEN BOOK$ & CO)JTACT STRUCTURES

DEF: AN OBD (B,t) SUPPORTS A CONTACT STRUCTURE |IF

- ® 15 TRANSVERSE (Te h g ) tlee|g O
° d“‘ o )O
TS& [ /
7\ .
(&) POSITIVE AREA FORM ON Se: s A AT
./J‘ ./-"s' \

WE WILL HAVE A MORE TOPOLOGICAL ©DOEF LATER

CONSTRUCTION (THURSTON-VIMKENKEHPLER)‘ ANY OBD SUPPORTS
A CONTACT STRUCTURE THAT 15 UNIQUE UP TO
lsOTOPY
IDEA:« 4 - PARANETER TAMILY OF AREA TFTORM I[p.h

~> L2 B+ Kdit WHERFKE kO

e + LOCAL CONSTRUCTION VEAR BINDIVG



SRNI - LECTqu %

PROOF OF GIROUX CORRESPONDENCE
- OPEN BOOX DECONPOSITIONS ¥ CONTACT HEEGAARD SPLITTINGS

~ STABILISATION
- STATEMENT OF GIROUX CORRESPONPENCE

~- IPEA OF <PROOF
-FURTHER DIRKCTIONS




ORESSONDENCE 2
i (VLY
SURFACES =

VERA VERTESI
JOINT WORK WITH 30OAN LICATA

UNIVERSITY OF VIENNA {71




LECTURE 3

PROOF OF GIRQUX'S
CORRESPONDENCE

- OPEN BOOK DECONPOSITIONS ¥ CONTACT HEEGAARD SPLITTINGS
-~ STABILISATION

- STATEMENT OF GIROUX CORRESPONDENCE
- IDEA OF <PROOF

 \\DEST A® ’
~FURTHER DIRECTI[ONS .f\. /]

74D 7 \./ | 7 \ /u'
(&7 \: /



AST TIH:

« CONTACT HANDLE®ODY:

» CTCT 0-h v A-hs

~ N(LEGENDRIAN GKAPH)

> [(TIGHT
-'

PRODUCT DISC DECONPOSABLE

e« CONTACT HEEGAARD DECOMPOSITION M=Uvs Y

> Z CONVEY

»U %V CONTACT HANDLEBODY D&L

* OPEN BOOK DECOMPOSITION (B,™)

pe>M BINDING

/\ S, ~%-'(s) PAGE

L
- ABSTRACT OPEN BOOK D‘l
S




0PN BOOKS

y CONTAC L
HEEGAARD =5
DECOMPOSITIONS




ON S
OSIT)
DECQHP
HE_EGAAR\?

& CONTAC‘T’

Book =

OPEM

™)
AV OBp (B,
GIVEN

’




OPEM BOOK DE’COHPOSIT\ONS > HEEGAARD DE’COHPO&I‘T\ONQ

GIVEN AN OBD (B,) ~ CONSIPER M= U yV  WHERE

=reen Vo (T, 41)
N 2

PrROP: U %*V ARE HANDLEBODIES o o A
\/-——\_ /




OPEN BOOK DE’COHPO&IT\ONS ~—2 HEEGAARD DE’COHPO&IT\ONQ

GIVEN AN OBD (B,) ~ CONSIPER M= U yV  WHERE

o L (A
N 7
* % HERFE > = S, v S,

PROP: U *V ARE HANDLEBOPIES N A=t D A
\/-——\_ /

PROOF: FOR U:
*LET o, - ) R3q40 BE ARCS ON ¢
SUCH THAT S-~va, XD




OPEM BOOK DECOHPO&IT\ONS 7 HEEGAARD DE’COHPO&IT\ONS

GIVEN AN OBD (B,) ~ CONSIPER M= U yV  WHERE

U= r-’([o, 41 Vate - ([, 41)
N 2
* W HERFE = = S, v S,

=Y ‘/c\\ P

.

PROP: U %*V ARE HANDLEBODPIES

PROOF: FOR U : ="t

*LET o, - ) R3q40 BE ARCS ON ¢

SUCH THAT S~va, 2D
= - s e e .t = . A - - ~
THEVY D;: ow[o,/z]/\’ = = ) ®D

%

R\ =

-
® S -



OPEM BOOK DECONPoslT\ONs ~—> HEEGAARD DECOHPoslT\ons

GIVEN AN OBD (B,) ~ CONSIPER M= U yV  WHERE

U T Lo 7 Vo (U, A1)
N 2
z%x HERFE = = S v S,

PROP: U %*V ARE HANDLEBODPIES

PROOF: FOR U:
*LET o, - ) R3q40 BE ARCS ON ¢
SUCH THAT S-~va, XD

&) THEY oielol]/ - Rt

¥ U-~uvD, =(5-ua;,)x[0,‘/1]/ = D‘lx[_o)%]/ ¥ p’



OPEN BOOK DECOHPoslT\ONs ~—7 HEEGAARD DECOHPoslT\ONs

GIVEN AN OBD (B,) ~ CONSIPER M= U yV  WHERE

U T Lo 7 Vo (U, A1)
N 2
z%x HERFE = = S v S,

PROP: U %*V ARE HANDLEBODPIES

PROOF: FOR U:
*LET o, - ) R3q40 BE ARCS ON ¢
SUCH THAT S-~va, XD

&) THEY oielol]/ - Rt

¥ U-~uvD, =(5-ua;,)x[0,‘/1]/ = D‘lx[_o)%]/ ¥ p’

=» U 15 A HANDLEBODY g



OPEN BOOK DECOHPO&IT\ONs 7 HE'EGAARD DECOHPO&IT\ONS

GIVEN AN OBD (B,) ~ CONSIPER M= U yV  WHERE

u=x-*([o, %] vt ([, 11)
N\ 2
* % HERE = = S, v S,

/’ /

o/ ‘/\—Q P
\/4—‘—\\/'

I DISCS Dse SUCH THAT 7

. = . 4
- U- UD.‘, Q'Ds Db aux[o//IJA

. % |20, nl"’!ai Ve

PROP: U %*V ARE HANDLEBODPIES

MOREOVER: (U, =, r= %) 15
PRODUCT DISC DECOMPOSABLE




OPEM BOOK DE’CONPO&IT\ONs > HEEGAARD DE’COHPO&IT\ONQ

GIVEN AN OBD (B,) ~ CONSIPER M= U yV  WHERE

e R G AT
N a
* % HERE > = S, v S,

/’ /

o /ey &
\/4—"‘_\\/’

J DISCS D SUCH THAT 7

.« U- uD; gD"’ D, = a.-,*[o,‘/ﬂz
% |20, nP|=2 Ve
WE HAVE SEEN: AN OPEN BOOK DECOMFOS)TION DEFINES
A HEEGAARD DECONMPOSITION WITH PRODULT DECOMPOSABLE
HANDLE BODIE &

PROP: U %*V ARE HANDLEBODPIES

MOREOVER: (U, =, r= %) 15
PRODUCT DISC DECOMPOSABLE

WARNING : NEEP " ON =



OPEM BOOK ~ & CO\JTACT HE_EGAAR\? DE’CQHPO_&I‘T\ONS

THM: AN OPEN BOOK PECOMPOS)TION DEFINES A HEEGAARD
DECOMPOSITION WITH PROVPUCLT PECOMPOSABLE HANDLERPODIEGS

(2,x) ~> M=y U(i’,l")v

LET'S LOOK AT THE CONTACT STRUCTURE SUPPORTED BY (B,X)

THM (TORISU): THE SURFACE Z 1S CONVEX WITH DIVIDING
CURVE ¥, THE CONTACT &TRUCTURES |, % %¥|, ARE
TIGHT,




OPEM BOOK ~ & CO\JTACT HE_EGAAR\? DE’CQHPO_&I‘T\ONS

THM: AN OPEN BOOK PECOMPOS)TION DEFINES A HEEGAARD
DECOMPOSITION WITH PROVPUCLT PECOMPOSABLE HANDLERPODIEGS

(2,x) ~> M=y U(i’,l")v

LET'S LOOK AT THE CONTACT STRUCTURE SUPPORTED BY (B,X)

THM (TORISU): THE SURFACE Z 1S CONVEX WITH DIVIDING
CURVE ¥, THE CONTACT &TRUCTURES |, % %¥|, ARE
TIGHT,

S5O: (M,;84) % (V,8y) ARE CONTACT HANDLEBODIE §

THUS M=Ju Vie ,,)V IS A CONTACT HEEGAARD DECOMPOSITION
!




OPEM BOOK ~ & CO\JTACT HE_EGAAR\? DE’CQHPO_&IT\ONQ

THM: AN OPEN BOOK PECOMPOS)TION DEFINES A HEEGAARD
DECOMPOSITION WITH PROVPUCLT PECOMPOSABLE HANDLERPODIEGS

(2,x) ~> M=y U(i’,l")v

LET'S LOOK AT THE CONTACT STRUCTURE SUPPORTED BY (B,X)

THM (TORISU): THE SURFACE Z 1S CONVEX WITH DIVIDING
CURVE ¥, THE CONTACT &TRUCTURES |, % %¥|, ARE
TIGHT,

S5O: (M,;84) % (V,8y) ARE CONTACT HANDLEBODIE §

THUS M=Ju Vie ,,)V IS A CONTACT HEEGAARD DECOMPOSITION
!

THIS GIVES “RISE TO AN EQUIVALENT DEFINITION
DEF: % 16 SUPPORTED BY THE OPEN 800K (B,x) IF
THE HEEGARD VDECOMPOSITION PEfINED Yy (BOL) IS A

CONTACT HEEGAARD DECOMPOSITION



"lE'EGAARD DE’CONPO&IT\ONS’\#OPEN BOOK DECOHPO&IT\ONQ

PROP: (u/r') PRODUCT DISC VECOMPOSABLE HANDLEBODY
—D u= S*I
/(x,

O~ (2,) x €35, 4, €T

SUCH THAT 2U = %0 up-swl
% r'sfas/

IPEA INDUCTION ON THE # OF PRODUCT DIlsScsS

T O-E
/ | OENTIFIED
Pnr\an-rﬁ
E A & S
> _ A xT]




"lE'EGAARD DE’CONPOSIT\ONS’\-»OPEN BOOK DECOHPO&IT\ONQ

PROP: (UM PRODUCT DISC DECOMPOSABLE HANDLEBODY
—D u= S*I
/(x,

O~ (2,) x €35, 4, €T

SUCH THAT 2U = Sx0 Ur-'-sx‘l

% I = ’as/
GIVEN A CONTACT HEEGAARD DECOMPOGITION M= u Vs P)\/
!
U U= = R, v, -R_

! !

V ?V"‘Z--Rq-\gp R-



"lE'EGAARD DE’CONPOSIT\ONS’\-»OPEN BOOK DECOHPO&IT\ONQ

PROP: (UM PRODUCT DISC DECOMPOSABLE HANDLEBODY
—D u= S*I
/(x,

ﬁ)“()‘/t\) x € '35, ‘L/'t'.' GT

SUCH THAT 2U = ©9x0 up-swl

% I = ’as/
GIVEN A CONTACT HEEGAARD DECOMPOGITION M=u "(z- T’)V
!
BY PrROP: U= U= = R, v, -R_
V= ?V""Z Q—Rq- \Zr, R-

n
"

=3 GLUES TO A FuLL FIBRATION (B,1)
AN

GIVEVY BY PROIECTION ONTO f.oz'/z.]v[_‘a,ﬂ



OPEN BOOK - & CONTACT 'lE_EGAARD DE‘CQHPo_slT\ONs
SO WE GET A ONE- TO-ONE CORRESPONDAVCE

OPEN BOOK CONTALCT HEEGAARDO
—>

DECOMPOSITIONE OF (M, %) DECOMPOSITIONS OF (M%)
IsOT ISOT

SO WE CAN WORK WITH WHICHEYER |5 MORE COMVENIE NT

RECALL:

THM: FVERY CONTACT MAMFOLD (M,¢) ADMIT S A
CONTACT HEEGAARD DECOMPOSITION

COR: EVERY CONTACT MANMFOLD (M,¢g) ADMIT & AN
OFEN BOOK pECOMPOSITION




OTABILISATION

HEEGAARD DECOMPOSITIONS
- SMOOTH
-CONTACT

OPEN BOOX PECOMPOSITIONS

o




STABIL\SA‘TION OF HEEGAARD DECONPOSlTIO\)S

M= UUz\/ H EFEGAARD DECONPOSITION v

o c ARC oN =




STABIL\SA‘TION OF HEEGAARD DECONPOSlTIO\)S

M= UUz\/ H EFEGAARD DECONPOSITION v

o c ARC oN =

« ISOTOPE C INTO V




STABIL\SA‘TION OF HEEGAARD DECOHFOSlTIO\)S

M= \Auz\/ HEEGAARD DECONPOSITION v ‘

e ¢ ARC OwW =

« ISOTOPE C INTO V

~s -U:=UuN() 15 A HAwPLEBODY \



STABIL\SA‘TION OF HEEGAARD DECOHFOSlTIO\)S

M= \Auz\/ H EFEGAARD DECOMPOSITION

e ¢ ARC OwW =

« ISOTOPE C INTO V

~s - U= uN(¢) 15 A HAwPLEBODY WL
-V'i2V\N(c) 'S ALsO A HANPLEBODY
- z:‘t:’au“



STABIL\SA‘TION OF HEEGAARD DECOHFOSlTIO\)S

M= \Auz\/ H EFEGAARD DECOMPOSITION

e ¢ ARC OwW =

« ISOTOPE C INTO V

~s -U:=UuN() 15 A HAwPLEBODY \
-V'i2V\N(c) 'S ALsO A HANPLEBODY

) )
-z =M STABILISATION
el o
3 2
DEF: H= UU(S.J‘.,)V H.‘: UU(ipJ‘_'s)V
7

DESTABILISATION

REIDE MEISTER - SINGER THEQREM: ANY TWO HD-5 OF M> ARE
RELATED BY STABILISATIONS % DESTAB|LISATIONS




STABIL\SA‘TION OF CONTACT HEEGAARD DECONPOSITIO\)S

(M,%) CONTACT 2-MANIFOLD \

M= UU@gpV CONTACT Hp //c: //

e ¢ LEGEVDRIAN ARC OW =
WITH -rwc(g,'rz)h‘/l,




STABIL\SA‘TION OF CONTAC‘T HEEGAARD DECONPOSITIO\)S

(M,%) CONTACT 2-MANIFOLD \

M= UU(,-;.)V CONTACT HD
e ¢ LEGEVMDRIAN ARC OW =
WITH  Tw(g,T2)=- Y

o L
* LEGENDRIAM ISOTOPE C INTO V

)
~> ~U:=l uN(c) 15 A COMTACT HAWPLEBODY



STABIL\SA‘TION OF CONTAC‘T HEEGAARD DECONPOSITIO\)S

(M;%) CONTACT 3-MANIFOLD v ‘
/

M= UU(,-;.)V CONTACT HD
e ¢ LEGEVMDRIAN ARC OW =
WITH  Tw(g,T2)=- Y

o L
* LEGENDRIAM ISOTOPE C INTO V

")
~> ~U:=l uN(c) 15 A COMTACT HAWPLEBODY
-V':2VAN(c) 15 ALSO A CONTACT HANPLEBODY
- z’ﬁnz ’au“



STABIL\SA‘TION OF CONTAC‘T HEEGAARD DECONPOSITIO\)S

(M;%) CONTACT 3-MANIFOLD v ‘
/

M= UU(,-;.)V CONTACT HD
e ¢ LEGEVMDRIAN ARC OW =
WITH  Tw(g,T2)=- Y

o L
* LEGENDRIAM ISOTOPE C INTO V

)
~> ~U:=l uN(c) 15 A COMTACT HAWPLEBODY
-V':2VAN(c) 15 ALSO A CONTACT HANPLEBODY

- z'.' 1 = ’au“
CONTACT STABILISATION
— >
3 k)
DEF: M=WUugmV M= U oy V

CONTACT DESTABILISATION




STAblLL‘:AT\ON OF OPEN BOOKS

RECALL

CONMTACT HEEGAARD

DPECOMPOSITION

M=U U(E',T') \}

-/

OPENV 00NV

>

DPECONMPOSITION
V- | (5:’2*/‘\)
V- | + /



STAblLL‘:AT\ON OF OPEM BOOKS

RECALL

CONMTACT HEEGAARD

DPECOMPOSITION

M=U U(S',T') \}

D4

U

1 &TABILISATION

OPENV 00NV

>
DPECONMPOSITION
Vo - | (5:’2*/‘\)
- | + /
5=’R-}-



STAblLL‘:AT\ON OF OPEM BOOKS

RECALL: CONTACT HEEGAARD OPEMN 600K
—>

DPECOMPOSITION DPECOMNMPOSITION

ngU(?’r)V A (5"?4-;‘{)

/*//N é’:/

S‘TAalLISATlON

/ s/




STAblLL‘:AT\ON OF OPEM BOOKS
THE MONODROMIES CAVW ALSO BE READ OFF % WE GET

/ /
SSih! S

S:‘R-}-

POSITIVE

!
STABILISATION
| v
GSi=bl v

S

S50 UNDER THE CORRESPONDENCE

S.‘ = ‘R"q.

CONTACT HEEGAARD OPEWVN 800K
S

DPECOMNMPOSITION DPECOMNMPOSITION

STA®BILISATION — POS)TIVE OSTABILISATION



RE)STATEMENT

OF GIROUX &=
CORRESPONDENCE



G‘ROUX CORRES PONDEMNCE

= REP HRASED

GIROUX CORRE S PONDANCE

OPEM BOONKS
POS)TIVE

STABILISATION

CONTACT

«> %-MANIFOLDS
CONTA LT OMORPH [SM

COMTACT HEEGAARD
PE COMPOSITIONS CONTACT

GIROQUX CORRESPONDANCE (REPHRASED)

CONTACT

D~ MANIFOL DS
CONTACT OMORPH M

STABILISATION




GiRO\lx CORRESPDNDENCE - REPHRASED

GIROUX CORRE S PONDANCE

CONTACT

OPEM BOONKS
POSITIVE > >-MANIFOLDS
CONTACT OMORPH ISH

STABILISATION

GIROQUX CORRESPONDANCE (REPHRASED)

CONTACT HEEGAARD CONTACT

&>
PE COMPOSITIONS / CONTACT D~ MANIFOL DS
CONTACT OMORPH M

STABILISATION

FROM SMOOTH TOPOLOGY:

RE|DEMEISTER- SINGER _THEOREM
HEEGAARD SMOOTH

PE COMPOSI|ITIONS 5~ MANVIEOLDS
STABILISAT
BILISATION DIFF E OMOR PHIS M







VHAT DO Wk VANT TO?ROVE 2

PE COMPOSITIONS

CONTACT HEEGAARD

CONTACT
STABILISATION

GIROUX CORRESPONDANCE (REPHRASED)

CONTACT

>~ MA NlFOLDS/
CONTACT OMORPH (5M




\V‘/HAT DO Wk VANT TO?ROVE 2

GIROUX CORRESPONDANCE (REPHRASED)

CONTACT HEEGAARD CONTACT

L
PE CONPOSITIONS / CONTACT >~ MANIFOLDS
CONTACT OMORPH (5M

STABILISATION

MORE PRECISELY * GIVEN TWO CONTACT HEEGAARD DECOMPOSITIONS



\V‘/HAT DO Wk VANT TO?ROVE 2

GIROUX CORRESPONDANCE (REPHRASED)
CONTACT HEEGAARD CONTACT

L
PE CONPOSITIONS / CONTACT >~ MANIFOLDS
CONTACT OMORPH (5M

STABILISATION

MORE PRECISELY * GIVEN TWO CONTACT HEEGAARD DECOMPOSITIONS

‘K, THEN THERE IS A SEQUENCE
f'\\ZESTAb f OF CONTACT STABILIGATIONS
. " . % COVWTACT DESTABILIGATIONS

STA%/ \ /,\/ CONNECTIVE& THEYN
g




DEA OF ?ROOF

IN THREE STEPS WE WAKE THEM wORE & MORE SIMILAR

|
b\ i«
STEP A STA® DESTAR STA®
3
K| K‘l
® ¥
R\ STAS Rl gTA®
STEP 1 g + 9 +
% DESTAR z [(PESTA®
3
© ¢TAS + DESTASB )

STEP %




Srep |

GIVEN TWO cCTct HD' S

\%
MaUoy & M=Uuy
— — ~
7 ®
REIDEMEISTE® | 10 & ¢ ADMITS u

SING ER A CONMON MO TH

STABILISATION




Ster |

GIVEN TWO CTcT HD'S \
V. V,
MaUuV & M= u Y
— — — J 1507 >
9 *&e 3, — 2,
SINGER e

A CONMON sHoeTH
STAB|LI1SATION

REALISE THESE STABILISATIONS WITH CTCT STABILISATI(OMNS
ON FACH i, K.

p— y &

— J )

Ve

~> GeT M= U, UgLVi ® M= u} u,a\/‘1 ;) WHERE = ¢ ?,’
] 4

ARE SMOOTHLY 1S5SOTOPIC



Ster Z

&, Ko
o — —
(- . )
M= U, 7/ ® M=u u,.:\/‘

p)
WHERE = & T, ARE SMOOTHLY
150 TOPIC

APPLY THE EYXISTENCE PROOF

1507
Z‘ H

R
2,




K K,
Ster £ ’ '

K‘ Kq.

r— —
-

ot 9
M= U, ugVy ® MN=u vV

; 1sor O
WHERE Z & 2, ARE SMOOTHLY <2,
1S TOPI1 C

APPL V T\-IE EXISTENCE PROOF Ka Ko

« TAKE LEGEVDRIAN SKRELETONS FOR THE HAVPLERBROPIES




W = K
6TEPZ v/ Y ' ¢ /

&, A

r— —
e

ot 9
M= U, ugVy ® MN=u vV

) 1507 O
WHERE = & T, ARE SMOOTHLY Z,— 3,
IS0 TOPIC
\ Yo\
APPLY THE EYXISTENCE PROOF Ka = Ky

« TAKE LEGEVDRIAN SKRELETONS FOR THE HAVPLERBROPIES

FUCHS ~ TABACHNIROV : AFTTER SUFF|ICIEVTLY MANY LEGENDRIAN
STAB. WE CAVN ASSUNE Ku = K & uv=kv’

. TAKE THE STANDARD NEIGHBOURHOOD W (ku) ;N (Ky)



KW = K
6TEPZ AN Y ' Sl /

&, A

r— —
e

ot 9
M= U, ugVy ® MN=u vV

) 1507 O
WHERE = & T, ARE SMOOTHLY ‘Z. — Z,
IS TOPI1C /
\ Y2\
APPLY THE EYXISTENCE PROOF Ka = Ky

« TAKE LEGEVDRIAN SKRELETONS FOR THE HAVPLERBROPIES

FUCHS ~ TABACHNIROV : AFTTER SUFF|ICIEVTLY MANY LEGENDRIAN
STAB. WE CAVN ASSUNE Ku = K & uv=kv’

. TAKE THE STANDARD NEIGHBOURHOOD W (ku) ;N (Ky)

. u‘\N(IAu) % J\N(Kv) ARE 2 Z,«T il = STACKS OF BYPASSES



Sr1er £ 2D

&, A

r— —
e

ot 9
M= U, ugVy ® MN=u vV

p)
WHERE = & T, ARE SMOOTHLY
150 TOPIC

APPLY THE EXI!STENCE PROOF \ Ky
« TAKE LEGEVDRIAN SRELETONS FOR THE HAVUPLEBODIES

FUCHS ~ TABACHNIROV : AFTTER SUFF|ICIEVTLY MANY LEGENDRIAN
STAB. WE CAVN ASSUNE Ku = K & uv=kv’

. TAKE THE STANDARD NEIGHBOURHOOD W (ku) ;N (Ky)

. u‘\N(IAu) % J\N(Kv) ARE 2 Z,«T il = STACKS OF BYPASSES



Ster Z

&, A

r— —
e

ot 9
M= U, ugVy ® MN=u vV

p)
WHERE = & T, ARE SMOOTHLY
150 TOPIC

APPLY THE EYXISTENCE PROOF
e« TAKE LEGEVDRIAN SRELETONS FOR THE HAVWDLEBODIES

FUCHS ~ TABACHNIROV : AFTTER SUFF|ICIEVTLY MANY LEGENDRIAN
STAB. WE CAVN ASSUNE Ku = K & uv=kv’

. TAKE THE STANDARD NEIGHBOURHOOD W (ku) ;N (Ky)

. u\N(IAu) % J\N(Kv) ARE 2 Z,«T il = STACKS OF BYPASSES

*EXTEND THE HANPLES



Ster Z

&, Kq.

— >
e

o 9
M= U, ugVy ® MN=u vV

p)
WHERE = & T, ARE SMOOTHLY
150 TOPIC

APPLY THE EYXISTENCE PROOF

« TAKE LEGEVDRIAN SKRELETONS FOR THE HAVPLERBROPIES

FUCHS ~ TABACHNIROV : AFTTER SUFF|ICIEVTLY MANY LEGENDRIAN
sTAR. WE CAN ASSUNE Ku = K

% Ky =Vv’

. TAKE THE STANDARD NEIGHBOURHOOD W (ku) ;N (Ky)

« \N(Ky) % VIN(Kv) ARE = =,«T

*EXTEND THE HANPLES

~ M=V, vV, & M

\ ~ )

H,

HOND

= STACKS OF 8YPASSES

U= N(UQU(A-Ws) Vo =M\ W,




Ster L
« \N(Ky) &% VIN(Ky) ARE = =,«T

N
Ho% = STACKS OF BYPASSES

*EXTEND THE HANDPLES

Uyt = N (Uy) U (4 W's) V. = M\ W,

o~ M=uzuvﬂ- & H‘_‘uq.\/\/:

Li .

Ka m‘-

S
PROP (L-V) ¥, CAN BE OBTAINED ¥ROM ¥, YIA A
SEQUENCE OF CONTA(CT STABE % VDESTAER




We = K
St1er L ’ '

« \N(Ky) &% VIN(Ky) ARE = =,«T

EOPA | STACKS OF BYPASSES o P
*EXTEND THE HANDLES |
U, = N (Up) v (A 1Ws) V. = M\ W, /
~ M=U,uVe % Maul gy, A
K, R,

S
PROP (L-V) ¥, CAN BE OBTAINED ¥ROM ¥, YIA A
SEQUENCE OF CONTA(CT STABE % VDESTAER

PEFORE NERXT STEP NOTICE

~ N ~ \
K, = ¥ (Ux,Vy,8) R, = X (Ug Ve, &)
WHERE &8 % 8 ARF VIFFERENT DECOMPOSITIONG OF

E‘N—-(\’(uu)vu(vu) AS ®BYPASS STACKS




NTER - Stack Bypasses I I I
\ ERLUDE ACKING AS | | ~

THE FOLLOWING MHOVES DO NOT CHANGE %

COMMUTATION TRIVIAL BYPASS

[

\
)

nﬂ fig

FROM TOP




NTER - Stack Bypasses I I I
\ ERLUDE ACKING AS | | ~

THE FOLLOWING MHOVES DO NOT CHANGE %

COMMUTATION TRIVIAL BYPASS

[

\
)

nﬂ flg =

FROM TOP




[

NTER - Stack Bypasses I I I
\ ERLUDE ACKING AS | | ~

THE FOLLOWING MHOVES DO NOT CHANGE %

COMMUTA TION TRIVIAL BYPASS

afl-fia -~ P

FTROM TOP -

W
)



[

NTER - Stack Bypasses I I I
\ ERLUDE ACKING AS | | ~

THE FOLLOWING MHOVES DO NOT CHANGE %

COMMUTA TION TRIVIAL BYPASS

nﬂ flg = -

FTROM TOP -

W
)



[

lNTE'RL.(lUE " STACKING, B‘IPASSES I I |

THE FOLLOWING MOVES

COMMUTA TION

PO NOT CHANGE g

TRIVIAL BYPASS

fig =~

it

FROM TOP




[

NTER - Stack Bypasses I I I
\ ERLUDE ACKING AS | | ~

W
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VHAT‘s NEX'T 2

FEELS LIKE END OF A LONG STORY
BUT AS ALWAYS THERE 6 A LOT TO ©OO:

« (HOPEFULLY) MIVOR \SSUE
COMMON STABILISATION VS, SEQUENCE OF (bESTA®ILISATIONS

WHAT WE PROVED: f.\UEgrAb .(B'b'.“.\)
Sy 7
STAB./ \. 7 \ /l
(&)%) \ / .

WHAT SOME OF THE APPLICATIONS USE"* ./‘\

7 :
(53‘”') \.\
(¢',%)

ARE THEY EQUIVALENT 2



\A/HAT‘s NEx-r 2

« HOW MAVY GSTARILISATIONS DO WF NEEDTY
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e ETNYRE: DOES EVERY CONTACT STRUCTURE HAVE
A GENUs 4 OPEN Book ¢

- OVERTWISTED CONTACT STRUCTURES HAVE
PLANAR (=GENUS O) OPEN BOOWKS (ETNYRE)

- THERE ARE CONTACT STRUCTUREY THAT ©O NOT
HAVE PLAMAR OPEN BOOKS (ETNYRE)

- POSSIBLE COUNTEREXAMPLE (MASSOT) “ﬁ'



\!«/HAT‘S NEX'T 4

THN (WAMD} LEGEWDRIAN  SURGERY TRESERVS TIGHTNESS

~ THE PROOF RELIES ON AN EQUIVALEVWT CHARACTERISATION
OF TIGHTNESS IN TERHS ©OF OPEN ®BOOKS

~ THIS CHARACTERISATION 15 GIVEN IN A SEQUEMNCE OF
COMBINATORIAL DEFINITIONS THAT TAKE UP MULTIPLE TPAGES

16 THERE A SIMPLER PROOF USING COVTALT HEEGAARD
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