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NTRODUCTION

4973 VINKELNKEMPER:® FIRST USEDP THE WORD
"OPEM BOOK PECOMPOSITION"
BUT T WAS ALREADY KNOWN & STUDIED UNDER DIFFERENT MAMES:
- GLOBAL ’POINCARE'-BIRKHOFF SECTION
RELATIVE MWMAPP|NG TORUS
LEFSHETZ/ HILNOR TFIBRATION
FIBERED LINKS
SPINNABLE STRUC TURES

DEF: OPEN BOOK: (5,4)

K ¥: SO HOMNEOMORPHISM ¢ MONODROMY

SURFACE WITH BOUNDARY

S




|NTR.ODUCTIOU

OPEN BOOKS CONTACT STRUCTURES

DY VIMNKENKEMPLE R

S




|NTR.ODUCTIOU

OPEN BOOKS

THURSTON
D" VINKENKEMPLE R
)
POSITIVE

STABILISATION

CONTACT S©STRUCTURES
L
(M) %)



|NTR.ODUCTIOU

OPEN BOOKS CONTACT STRUCTURES
THURSTON >
9 > (M) %)
QI D\p VINKENKEMPLE R
S
POSITIVE

STABILISATION

(- oo

S

(s,h) c GIROUX (H': <)

GIROUX CORRE § PONPENCE

OPEVM BOOKS e« CONTACT STRUCTURES
POSITIVE STABILISATION CONTACT OMORPH [SM




|NTR.ODUCTIOU

GIROUX CORRE 5§ PONPENCE

OPEM PBPOOKS e~ CONTACT STRULTURES
POSITIVE STABILISATION CONTACT OMORPH ISM

GG

2000 THE ORIGINAL PROOF OF GIROUX WAS INCOMPLETE
MASSOT

202% BREEN- HOMDA - HUANG : PROOF OF THE GIROUX CORRF SPONDENCE
TOR CONTACT STRUCTURES IN ANy ODPD VDIMENGIONS

2023 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-MHAVNIFOLD CAN BE ENBEDPDEDO INMTO A CLOSEPD
SYMPLECTIC MANIFOLD

» CONTACT SURGERY
WAND: CONTACT SURGERY PRESERVES TIGHTNESLS

KEGEL- STENHEWDE -V ~ZUDDAY = CLASSIFICATIOVN OF LEGENDRIAN
SURGERY DIAGRAMS DESCRIBING THE SAME COVTACT

HAMIFOLD



APPLICATIONS

SURGERY: REWOVE NE(GHBOURHOOD OF A KNOT




APPLICATIONS
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APPLICATIONS

SURGERY: REWOVE NE(GHBOURHOOD OF A KNOT

% GLUE BACK A D'*&' DIFFErREVTLY

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 TFIBERED
KNoTs 1IN S°




Pian oF IALKS

*« LECTURE | : SUBNANIFOLDS OF CONTACT STRUCTURES

e LECTURE 2: DESCRIBING CONTACT S TRUCTURES

e LECTURE 3 : PROOF OF GIROUX CORRESPONDE NCE




Pian oF IALKS

*« LECTURE | : SUBNANIFOLDS OF CONTACT STRUCTURES

-COMTACT STRUCTURES

-(ID) LEGENDRIAN & TRANSVERSE KNOTS , LEGENDRIAN GRAPHS
-(20) CcONVEX SUR®ACES

- NEIGHBOURHOOD THEOREMS

- TIGHT % OVERTWISTED CONTACT STRUCTURES

e LECTURE 2: DESCRIBING CONTACT STRUCTURES

e LECTURE 3 : PROOF OF GIROUX CORRESPONDE NCE




Pian oF IALKS

*« LECTURE | : SUBNANIFOLDS OF CONTACT STRUCTURES

e LECTURE 2: DESCRIBING CONTACT STRUCTURES

- CONTACT CELL DECOMPOSITIONS

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

- OPEN BOOK DECONPOSITIONS ¥ CONTACT HEEGAARD SPLITTINGS

e LECTURE 3 : PROOF OF GIROUX CORRESPONDE NCE




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 CORRESPONPDENCE

~- IPDEA OF <PROOF
~-FURTHER DIRECTIONS



LECTURE 4

SUBMANIFOLDS L=
N =
CONTACT STRUCTURES




(ONTACT
STRUCTURES




CONTACT STRUCTURE‘S

DEF: A CONTACT STRUCTURE ON A CLOSFD, ORIENTED SMOOTH

TOTALLY NONINTEGRABLE

2-NANIFOLO M® 15 A

2-TLANE-DISTRIBUTION B CTM N~
} NOT TANGEWT TO ANY
SURFACE B, 2T
SNOOTH C HoICE OF \ ° r
. s M g
2y €TITM Vo

\ s> TrM
2 FrROBEMIUS

LOCALLY : ¥=law « o € 0'(M) «Aade YO




CONTACT STRUCTURE‘S

DEF: A CONTACT STRUCTURE ON A CLOSFD, ORIENTED SMOOTH

2-MANIFOLO M* 16 A TOTALLY NONINTEGRABLE

2-TLAVE-DISTRIBUTION BCTM N
} NOT TANGEWT TO ANY
SURFACE 0 8,5 T2
SNOOTH CHoICE OF \ r
2 2SS M —
\ s> TeM
$ FrRoBEMIUS
LOCALLY : ¥=law « o € 0'(M) «nde 2O

DARBOUX THIM: LOCALLY ANY CONTACT

STRUCTURE (S CONTACTOMNMORPHIC

To TR, B4 = b (d= "ﬂd"))

DIFFEONORPHISN THAT CARRIES
$ To %!




EQUIVALEUCE’ OF COHTACT STR(ACTURES
("z%)& (H’/B’) CONTACT STRUCTURES

+ CONTACTOMORPHISH: (M,8)% (M,5’) IF 3 DIFFEONORPHISN ¢: M —N

THAT CARRIES % To ¥ ., ‘P»‘S‘S>

WHEN [MeW

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

* 1SOTOPY: %x® IF J A- PARAMETER FAMILY OF SELF - DIFFEONORPHISN
(4),,)“[9'“ OF M WITH - ¢, =Id &
Y
A (CHM -

]
THM (GRAY STABILITY): “HOMOTOPY = ISOTOPY

ANY HOMOTOPY (%) ¢cpo,; OF CONTACT STRUCTURES IS
INDUCED BY AN jso0ToPY (b)eer, @ - o= Id %

* e °(¢t)$ %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

IF T, L< X, VF:

MOTTO: THE CONTACT STRUCTURE
ALWAYS ROTATES
ALONG LEGENUDR\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

IF T, L< X, VF:

MOTTO: THE CONTACT STRUCTURE
ALWAYS ROTATES
ALONG LEGENUDR\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

IF T, L< X, VF:

MOTTO: THE CONTACT STRUCTURE
ALWAYS ROTATES
ALONG LEGENUDR\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 %, Vp:

.c(T,,'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

THN: 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) oy —

WE CAN READ OFF %-COORV(NATE

FRON THE PROTFECTION TO (x,z)—-PLANE

e PROFECT K TO THE (x,2)- PLAME

2 A (" (&),2 (), 5

? X




| ceenorian ArrroxiNATION

THN: 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 READ OFF A%-COORV!NATE

FRON THE PROTFECTION TO (x,z)—-PLANE

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

COw « ANY SNDOTH KNOT CAN BE REPRESENTED BY A LEGEWDRIAN KNOT



\SOTOPlES OF kNOTS
SMOOTH KNOTS




\SOTOPlES OF kNOTS

SMOOTH KNOTS

1 SO TOPY: PATH IMN THE

SPACE OF KWVOTS




\SOTOPlES OF kNOTS

SMOOTH KNOTS

1 SO TOPY: PATH IV THE

SPACE OF KNOTS

ISOTOPY CLASS : COMNECTED

COMPONENT




\SOTOPlES OF kNOTS

SMOOTH KNOTS

1 SO TOPY: PATH IV THE

SPACE OF KNOTS

ISOTOPY CLASS : COMNECTED

COMPONENT




‘SOTOPlES OF kNOTS

SMOOTH KNOTS

1 SO TOPY: PATH IV THE

SPACE OF KNOTS

ISOTOPY CLASS : CONMNECTED

COMPONENT

LEGENDRIAN 1SOTOPY ¢ PATH

IN THE SPACE OF LEGENDRIANV

KNOTS
K4
¥ L |SOTOPIC TO ' |MPHIES L LEGEDRIAN ISOTOPIC TO L



‘SOTOPlES OF kNOTS
SMOOTH KNOTS

1 SO TOPY: PATH IV THE

SPACE OF KWNOTS

ISOTOPY CLASS : COMNECTED

COMPONENT

LEGENDRIAN 1SOTOPY ¢ PATH

IN THE SPACE OF LEGENDRIANV

KNOTS
b )
IF L |sOTOPIC TO ' |MPLIES L LEGEDRIAN !50Toric 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

COMPONENT

LEGENDRIAN 1SOTOPY ¢ PATH

IN THE SPACE OF LEGENDRIANV

KNOTS
IF L |sOTOPIC TO ' |MPLIES L LEGEDRIAN !S5O0Toric TOLC ?

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 S+(L) |S LEGEDRIAN 1SOTOPIC TO St(\)




£-DIIT-SURFACES




Ourtaces N Contact OTrRuCTURES

DEF: A COMTACT VECTORFIELP Xé:‘aE.(H)
16 A VECTORTFIELD WHOSE TFLvLOW

PRESEFRV S 1;

$

dye =g TFOR SOME g MN—TR




Ourtaces N Contact OTrRuCTURES

DEF: A COMTACT VECTORFIELP Xé:‘aE.(H)
16 A VECTORTFIELD WHOSE TFLvLOW

PRESEFRV S 1;

$

dye =g TFOR SOME g MN—TR




Ourtaces N Contact OTrRuCTURES

DEF: A COMTACT VECTORFIELP Xé:‘aE.(H)
16 A VECTORTFIELD WHOSE TFLvLOW

PRESERV S ’;

$

dye =g TFOR SOME g MN—TR

)
X= =% ‘Z=l\z'~'0'])
DEF: Z<»M 15 CONVEX IF JF X CONTACT VECTORFIELD XAHZ



Ourtaces N Contact OTrRuCTURES

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

PRESERV S 75

3

{xe =ge TFTOR SOME g :N—R

2
X*® >

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

EQUIVALENTLY: Z HAS A NEIGHBOURHOOD N(Z) = Z»T wiTH

T -~ INVARIANT CONTACT STRUCTURE ¥

$

«=p+ gdt WHERE pED(Z) % g:M—R
TACT (GIROUX) ' TO UNDERSTAND € ON N(Z) ONE ONLY NEEDS

TO KNOW qu%ao‘t .;{;:_*e“gk afxe'S,S



Comvex Ourvaces  (&rou y

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 CAV
BE C™ SHALL ISOTOPED TO BE COMVEX




CONTACT MAH\FOLDS WITH BO\ANDARV

DEF : (2*)u|:o,u IS A CONVEX ISOTOPY |IF T, |S CONVEX (V{. e[o,ﬂ)

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

P9M 1S CONVEX

(M,%)



CONTACT MAH\FOLDS WITH BO\ANDARV

DEF: (To)iatoy 'S A COMVEX 150TOPY IF I, 1s colvex (V4 €[0,1])

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

P9M 1S CONVEX

« SAME FOR (M,%")

(M%) (M, %)



CONTACT MAH\FOLDS WITH BO\ANDARV

DEF: (To)iatoy 'S A COMVEX 150TOPY IF I, 1s colvex (V4 €[0,1])

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

P9M 1S CONVEX

« SAME FOR (M,%")

DEF: WEAKLY CONTACTOMORPHIC: T EMBEDPING (M, 5)cs (M%)
SUCH THAT 4(2M) 15 CONVEX 1SOTOPIC TO 2M

(“ ) ‘li

(M%) (M, %)



GLuine CONTAg T OTrucTurES

WE CAN GLUE CONTACT STRUCTURE S ALONG SURFACES WITH
MATCHING ©OIVIDING CURYNES

|IDEA

(%) )



GLuine CONTAg T OTrucTurES

WE CAN GLUE CONTACT STRUCTURE S ALONG SURFACES WITH
MATCHING ©OIVIDING CURYNES

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

STEP 4: ADD T ~INVARIANT PART TO EACH

(M%) (M%7)



GLuine CONTAg T OTrucTurES

WE CAN GLUE CONTACT STRUCTURE S ALONG SURFACES WITH
MATCHING ©OIVIDING CURYNES

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

STEP 4: ADD T ~INVARIANT PART TO EACH

sTEP 2 : FIvD N(2H®) IN N(2N")

(M%) (M%7)



GLuine CONTAg T OTrucTurES

WE CAN GLUE CONTACT STRUCTURE S ALONG SURFACES WITH
MATCHING ©OIVIDING CURYNES

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

STEPD: TRUNCATE MY AT L(gH“*\M

(M%) (M%7)



GLuine CONTAQ T OTrucTurES

WE CAN GLUE CONTACT STRUCTURE S ALONG SURFACES WITH
MATCHING ©OIVIDING CURYNES

IDEA N(=M) N(2M)

STEP 4: ADD T ~INVARIANT PART TO EACH

sTEP 4 : FiIvD N(2H®) IN N(2M")

STEPD: TRUNCATE MY AT L(QH“*\M

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

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

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

WEAKLY CONTACT ISOTOPIC TO (M%%")



STANDARD NEIGHBOURHOOD OF A LEGENDRIA N

E.6: %= lav (cos(z) dx - sin(z)dy)
(1sOTOPIC TO B,



STANDARD NEIGHBOURHOOD OF A LEGENDRIA N

E.G: %= luw (COS(Z\ dx - 5»"(2\ dlt)
(1SOTOPIC TO B,)
{OENTIFY (x,aa,z\'" ()\,A."Zf 21'5“)

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

NEIGHBOUR HOOD N(L>D" = s



STANDARD NEIGHBOURHOOD OF A LEGENDRIAN
E.6: %= \uv (cos(z) dx- sin (2) dy)
(1sOTOPIC TO B,

{DEVTIFY (x,aa,z\a- (;\,A.hZf ZTtn) :

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

NEIGHBOUR HOOD N(L>D" = s

AKMK : BN(L,) IS NOT CONVEX BUT BY A C™ SNALL ISOTOPY
T CAN BE WMADFE CONVEX WITH A TWO COMPONE VT

©IVIDING CURVE PARALLEL TO (5*"(7-31609(23r")/

2
THIS GIVES THE THURSTON -BENNEQUIN FRAMIVG



STANDARD NEIGHBOURHOOD OF A LEGENDRIA N

E.6: %= v (cos(z) dx - sin(z)dy)
(1sOTOPIC TO B,
\OENTIFY (x,‘a,z\ﬁ- (;\’A."Zf Z'Tt.m) ::.-.-«

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

NEIGHBOUR HOOD N(L}D" » s’

AKMK : BN(L,) IS NOT CONVEX BUT BY A C™ SNALL ISOTOPY
T CAN BE WNMADFE CONVEX WITH A TWO COMPONE VT

©IVIDING CURVE PARALLEL TO (%(Z\;COS('&)'")/

2
THIS GIVES THE THURSTON -BENNEQUIN FRAMIVG

THH: AGY LEGENDRIAN KNOT L G (M,€) HAS A NEIGHBOURHOOD N(L)

CONTACLTOMORPHIC TO W(L.)




LEGE’)JDR\ANg. ON CONVEX SURTACE—:S

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

OF =\C |¢& pPIsTOWT FROM N:

THM (I—F—’GFNDR\AN REALISATION ’PRNcIPL-E)
(Z,7) COMVEX SURFACLE, CEL NOMN-ISOLATING CURVE

=2 T CAN BE ISOTOPED THROUGH CONMVEX SURFACES Y, (=)
S.T. AFTER THE (s0TOPY WY (C)c W (Z) 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:

THM (I—F—’GFNDR\AN REALISATION ’PF.\)JclPL-E)
(Z,7) COMVEX SURFACLE, CEL NOMN-ISOLATING CURVE

=2 T CAN BE ISOTOPED THROUGH CONMVEX SURFACES Y, (=)
S.T. AFTER THE (s0TOPY WY (C)c W (Z) IS LEGENDRIAN

RMK: THE TWISTING OF ¥ W.R.T. TZ ALONG C =-%|CnF|
[DEA: 7 4
’—(:“\\
—— T —-Y% - TURN BETWEEMN EACH INTERSECTION

-

/‘(“‘\ POINT



CONVEX S(ARFACE’S WITH LE’GE\JUR\AN 60unm\zv

THM [KANDA): Z SURFACE WITH LEGENDRIAN BOUNDARY L CAM
BE ISOTOPED REL 2 TO BE CONVEX

$

TWISTING OF ¥ WR.T. X ALON G L 16 40O

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

RMK: AFTER THE (SOTOPY

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



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

CONVEX

LEGENDRIAN

'd

CONVE X




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

CONVEX
LEGENDRIAN
\V“/
I I B/ +
l » >
| & AL/ -
/
| CONVE X




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

THEN THE EUVDGE 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
' s CONVE X 2 CONVE X
» . / . E




OVERTWISTED



Two ContacT STrucTurES

STAVDARD CONTACT STRUCTURK OVERTWISTED CONTACT STRUCTURKE

*S'+= Lyv(dz-l‘d)() Eo-rg h,(c_o;(q) dz*ﬂ'&&ﬂ(lv)d‘[})

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



Two Contact STrucTurESs
STAUDARD CONTACT STRUCTURE OVERTWISTED CONTACT STRUCTURE

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

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

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

DEF: pea (M3) 1S AN QVERTWISTED DISK IF ‘TD| =‘$|
- 0 “|?p

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

DEF: ¢ % |5 OVERTWISTED IF 8 COJTAINS AW OVERTWISTED 0DISK

«¥ IS TIGHT IF 1T Is NOT OVERTWISTED



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

¥=% As PLANVETFIELDS

=7Eu:.~g’

THM (Lurz-HAR-rmEz) ANY HOMOTOPY CLASS OF PLANEFIELDS
ls REPRESENTED ®v AN 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-NMAVIFOLDS WITH oo-LY7 WMAVY
TIGHT COWTACT STRUCTURES
. ETNYRE:® ~X(2,3,5) ADMITS WO TIGHT COMNTACT STRUCTURES



Recoamisivg Ovegrwistep Conract Strucrures

1S : a2
D CONVEX K 52 Is A

COVTACT VNECTORFIELD , % D

r-f2eg)={rar)xio}]

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

THM (GIROUX'S _CRITERION]: =< (M,§) CONVEX SURFACE ADMITS
A TIGHT NE(GHBOUR HOOD (N(i))’i\\p(s)) \FF
e ZT=2S % |r|=4A
- T4 5 % NO COMPONEWUT OF I BOUNDS A DISC

OR




loea oF “YProor

THH (GIROUX'S CRITERION]: Z<> (M,%) CONVEX SURFACE ADMITS
A TIGHT NEIGHBOURHOOD  (N(Z);%|pig))  \FF

e ZT =S % [r|=4

- Z4 S5 % NO COMPONENT OF P BOUNDS A DISC

= wiLl. SHOW : [ HAS A COMPONEVUT THAT BOUNDS A DISC
% THIS 1S NWOT THE ONLY COMPOMENT

@ _)3‘\’(2] |S TIGHT
I,f




loea oF “YProor

THH (GIROUX'S CRITERION]: Z<> (M,%) CONVEX SURFACE ADMITS
A TIGHT NEIGHBOURHOOD  (N(Z);%|pig))  \FF

e ZT =S % [r|=4

- Z4 S5 % NO COMPONENT OF P BOUNDS A DISC

=] wiLL. SHOW: [ HAS A COMPOMNEVUT THAT BOUNDS A DISC D
%« THIS 1S NOT THE ONLY COMPOMEMNT

O =)3\v(i] 1S TIGHT

CONSIDER: C ENCAPSULATING W
l’f C 15 NON-ISOLATING

\IL LEGEVDR(AN REALISATION TPrINCIPLE

WE CAN (SOTDOPE = (Mo E MN(T) SUCH THAT C IS LEGENDRIAN



loea oF “YProor

THH (GIROUX'S CRITERION]: Z<> (M,%) CONVEX SURFACE ADMITS
A TIGHT NEIGHBOURHOOD  (N(Z);%|pig))  \FF

e ZT =S % [r|=4

- Z4 S5 % NO COMPONENT OF P BOUNDS A DISC

= WiLl. SHOW : [ HAS A COMPONEVUT THAT BOuUNDES A DPISC D

% THIS 1S NMOT THE ONLY COWPOMENT

/‘\
O =)3\v(£] IS TIGHT
_ D.,

CONSIDER: C ENCAPSULATING W
I’f C 15 NON-ISOLATING

\IL LEGEVDR(AN REALISATION TPrINCIPLE

WE CAN (SOTDPE T (vsPE MN(g) SuCH THAT € 1S LEGENDRIAN
THEN TWISTING OF % ALONG € W.RT Z =4|rac]

SO V' |5 AN OVERTWISTED DISC /

&~| UNIVERSAL COVER OF T ...




CuassieicaTion oF Ti6HT Cowract Strucrures

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

STRUCTURE WITH CONMNMECTED DIVIDING CURVE ON S °

THIS RESULT ALLOWS US TO PROVE OTHER UNIQNESS RESULTS

E.G.* M=D'x8  GIVEN ANY CONTACT STRUCTURF % ON M
« STEP 4+ BY THE L EGENDRIAN REALISATION PRINCIPLE

WE CAMN ASSUME 290 IS5 LEGENMNDRIAN




CuassieicaTion oF Ti6HT Cowract Strucrures

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

STRUCTURE WITH CONMECTED DIVIDING CURVE ON S

THIS RESULT ALLOWS US TO PROVE OTHER UNIQNESS RESULTS

E.G.* M=D'x8  GIVEN ANY CONTACT STRUCTURF % ON M
« STEP 4+ BY THE L EGENDRIAN REALISATION PRINCIPLE

WE CAMN ASSUME 290 IS5 LEGENMNDRIAN

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

THE DIVIDING CURVYE ON © 1S A SINGLE ARC



CuassieicaTion oF Ti6HT Cowract Strucrures

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

STRUCTURE WITH CONMECTED DIVIDING CURVE ON S

THIS RESULT ALLOWS US TO PROVE OTHER UNIQNESS RESULTS

E.G.* M=D'x8  GIVEN ANY CONTACT STRUCTURF % ON M
« STEP 4+ BY THE L EGENDRIAN REALISATION PRINCIPLE

WE CAMN ASSUME 290 IS5 LEGENMNDRIAN

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

! THE DIVIDING CURVYE ON © 1S A SINGLE ARC

- STEP % : CUT M ALONG D
2




CuassieicaTion oF Ti6HT Cowract Strucrures

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

STRUCTURE WITH CONMECTED DIVIDING CURVE ON S ¢

THIS RESULT ALLOWS US TO PROVE OTHER UNIQNESS RESULTS

M =Dt s GIVEN ANY CONTACT STRUCTURF ¥ ON M
« STEP 4+ BY THE L EGENDRIAN REALISATION PRINCIPLE

WE CAMN ASSUME 290 IS5 LEGENMNDRIAN

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

THE DIVIDING CURVE ON © 1S A SINGLE ARC
* STEP 5 : 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 = % I's uNMIQUE TOO -




CuassieicaTion oF Ti6HT Cowract Strucrures

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

STRUCTURE WITH CONMNMECTED DIVIDING CURVE ON S °

E.G. * ADMITS A UNIQUE TIGHT CONTACT STRUCTYRE

e WHAT DID WE USE |IN THE “PROOF ¢

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

*% THAT WE GOT AFTER CUTTING AND ROUNDING

SIMILARLY:

ADMITS A UNIQUE TIGHT

@ @ @ CONTACT STRUCTYRE

PEF: PRODUCT DISC DECOMPOSABLE




O BFE Con'TlNUED

LECTURE 2: DESCRIBING CONTACT S TRUCTURES

- CONTACT CELL DECOMPOSITIONS

- CONVEX SURFACE THEORY - BYPASSES
- CONTACT HEEGAARD SPLITTINGS
- OPEN BOOK DECONPOSI TIONS

- OPEN BOOX DECONPOSITIONS ¥ CONTACT HEEGAARD SPLITTINGS
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JOINT WORK WITH 30OAN LICATA
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LECTURE Z

DESCRIBING
CONTACT STRUCTURES

- CONTACT CELL DECOMPOSITIONS

- CONVEX SURFACE THEORY - BYPASSES
- CONTACT HEEGAARD SPLITTINGS (PROOF OF EXISTENCE)
- OPEN BOOX DECONPOSI TIONS

- OPEN BOOXK DECONPOSITIONS ¥ CONTACT HEEGAARD SPLITTINGS



AST an: (GIROUX)

*ZwM 16 CONVEX 'F 3 CONTACT VECTORFIELD X ! T4 x

R
°<(x)>c}> T “uico

«(X)= O
> GENERIC Z <M |5 CONVEX
-vglmi) IS DETERNMIVED BY Pc=

- (M%) OVERTWISTED <> T ZTe»M CONVEX w/ Z, OrR Z.

TIGHT # OVERTWISTED

e 31 TIGHT CONTACT STRUCTURE ON D WITH CONVEX BDR‘#\’




CONTACT
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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- ‘\'—3 D“"'D‘ ’15=r D's,‘ D°

S -

THM (MORSE): ANY 3-MANIFOLD CAN BE OBTAINED ViA
SUCCESIVELY ATTACHING HAWVWDLES OMTO 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- “’-s 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 ASSUMED 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- “’-s 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 ASSUMED 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- “’-3 D“"'D‘ ’15=r D‘S" Do

@ )

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

SUCCESIVELY ATTACHING HANVDLES OMTO EACH OTHER
ALONG 2D°» D'°  (HANDLE DECOMPOSITION)

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

q T A
\ O-h

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- “’-s 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 DECOMPOSITION)

MOREOVER THE INDICES OF HANDLES CAN
BE ASSUMED TO BE (N INCREASING ORDER 92-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
HEEG AARD PECOMPOSITION //“

HANDLE BODIES:

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

= f|7_|"+|w|z= 4&9&‘"
il u S Y [lateii= 41 s &

ety



OR\G.IN B HORSE "FUNCTIOMS *M SMOOTH (-MANIFOLD

OFF.: §:+ M — MR SMODTH FUNCTION 1|5 MOrRSE (F ALL

CrRITICAL POINTS

V§ #0

e

OF

§ ARE MNOVDEGEMNERATE
—

Hess (.ﬂ 1S
NONDE GENERATE




OR\G.IN B HORSE "FUNCTIOMS M SMOOTH [(-\MANIFOLD
OCF.: £+ M — MR SMODTH FUNCTION |5 MOrRSE (F ALL

1S
CRITICAL POINTS OF § ARE NONDEGENERATE Hess (f)

Ve O |— &— |NONDEGENERATE

FACTS: o« MORGE TFUNCTIONS ARE C”- GENERIC
o LOCAL HMODEL WEAR A MHORSE -CRITICAL POIVT *

a 1 .
INDE X /Z ®; Z x

S
jaa & Jeied

Xearser g Xq

~ FLOW OF V¢



OR\G.IN B HORSE "FUNCTIONS *M SMOOTH (-MANIFOLD

OFF.: §:+ M — MR SMODTH FUNCTION 1|5 MOrRSE (F ALL

CRITICAL POINTS ©OF § ARE NONDEGENERATE Hess (f)

Ve O |— &— |NONDEGENERATE

FACTS: o« MORGE TFUNCTIONS ARE C”- GENERIC
° LOCAL HODEI- NEAR A MORSE - CRITICAL POIVT

‘sd ‘3604 ‘.
~» FLOW OF Vg Xearpres s «— CORE

COCORE

e INDEX - 4 CRITICAL POINTS ~= !."aD"fD Y - HAMDLES



OR\G.IN B HORSE "FUNCTIONS M SMOOTH [(-\MANIFOLD
OCF.: £+ M — MR SMODTH FUNCTION |5 MOrRSE (F ALL

CRITICAL POINTS OF § ARE NONDEGENERATE Hess (f)

Ve O |— &— |NONDEGENERATE

FACTS: o« MORGE TFUNCTIONS ARE C”- GENERIC
° LOCAL HODEI- NEAR A MORSE - CRITICAL POIVT

‘sd ‘3604 ‘.
~» FLOW OF Vg Xearpres s «— CORE

COCORE

e INDEX - 4 CRITICAL POINTS ~= !.“aD"fD Y - HAMDLES

REARRANG ING CRITICAL POINTEC * MOVING IVWVDEX i-HAMVDLES UVWDER

INDEX 4&'-HANOLES

L 3-&1
USES TRAMSVERSALITY % THAT Dum (CORE) « Dim (COCcORE) LD

T
R




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

AFTTER ROUNDING THE EKEDGES 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, %) (%, %)

AFTTER ROUNDING THE EKEDGES FACH BFCOMES

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

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



A'TTACHING CONTA CT ""ANDLES

i-HAWOLE k= D*« D* ¢

-~ &

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

WE CAN CONSTRUCT COWNTACT MANIFOLDS BY SUCCESIVELY

GLUINVG HANDLES ALONG 'aD"“%Dzw

G LUE ROuUNP

L%

J

CONTACT HANDLE DECOMPOSITION

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

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

\y

NEIGHBOURHODOD OF A

LEGENDRIAN GRAPH :
(U,2u,r)



CONTAC‘T \"\AUDL—E BODY

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

NEIGHBOURHOOD OF A

LEGENDRIAN GRAPH :
(U,2u,r)

NOTE: CONTACT HANDLEBODIES ARE -PROPULT DISC DECOMPOSABLE

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

THUS

THM: APROPULT DISC DECOMPOSABLE HANDLEBODY W WITH

TIGHT CONTACT STRUCTURE % 1S A
CONTACT HAVDLEBODY




REARRANGIUG COMTACT 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'g

BUT




|NTERLUDE B CONTACT HORSE :FUUCTIONS

(H?*g) CONTACT MANIFOLD
DEF: f:M—® MORSE FUNCTION 15 CONTACT IF J X CONTACT

VECTORFIELD THAT (S AN ALMOST GRADPIEMT ¥FOR f

R~ h TO LEVEL SETS

& "LIKE Vg NEAR
CRITICAL POINTS

RMK: NONCRITICAL LEVELSETS ARE
COMVE X

2
DEF: CRITICAL SUBMANIFOLD C=€X€\S'S




|NTERLUDE B CONTACT HORSE :FUUCTIONS

(H?*g) CONTACT MANIFOLD
DEF: f:M—® MORSE FUNCTION 15 CONTACT IF J X CONTACT

VECTORFIELD THAT (S AN ALMOST GRADPIEMT ¥FOR f

- h TO LEVEL SETS

& "LIKE Vg NEAR
CRITICAL POINTS

RMK: NONCRITICAL LEVELSETS ARE
COMVE X

2
DEF: CRITICAL SUBMANIFOLD C=€X€\S'S

THM (G]ROUX): ‘ylczc—b‘k Is ALSO MORSE \W)TH THE
SAME CRITICAL +oINTS AS § WITH INDICES I« 'Y‘c

o N= 0
BN a2 =0




|NTERLUDE B CONTACT HORSE :FUUCTIONS

(H?*g) CONTACT MANIFOLD
DEF: f:M—® MORSE FUNCTION 15 CONTACT IF J X CONTACT
VECTORFIELD THAT (s AN ALMOST GRAPIEMT FOR ¢

R~ h TO LEVEL SETS

& "LIKE Vg NEAR
CRITICAL POINTS

RMK: NONCRITICAL LEVELSETS ARE
COMVE X

2
DEF: CRITICAL SUBMANIFOLD C=€X€\S'S

THM (G]ROUX): ‘ylczc—b‘k Is ALSO MORSE \W)TH THE
SAME CRITICAL +oINTS AS § WITH INDICES I« 'Y‘c

THIS EXPLAINS WHY WwWE CAVONOT MOVE
Al-HANDLES UNDER 2-HANDLES

o N= 0
BN a2 =0

(THEV ARE BOTH /- HANDLES TFOR c)




Pyrass SLicE

FROM THE TOP




Pyrass SLicE

=/

FROM THE TOP

THE ABOVYE PAIR OF CONTACT A-%2-h CAN BE
ATTACHED TO ANY COWVEX SURTFACE (Z,77) ALONG AwWY

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 (GIROUX): CONVEX SURFACES ARE C™- GENERIC

I-PARAMETER

THM (GIROUX | COLIN | REPHRASED BY HONDA) ANY A~ PARAMETER
FAMILY OF SURFACES ( Tileem,g WITH T, =, COMVEX
CAN BE 1SOTOPED TO (Ti)icm,y S© THAT
. 7«"“2—2 NEAR 4£=0 & 4



CON VE X SURTACE THE’OR\/

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

I-PARAMETER

THM (GIROUX , COLIN , REPHRASED BY HONDA) ANY 4- PARAMETER
FAMILY OF SURFACES ( Tileem,g WITH T, =, COMVEX
CAN BE 1SOTOPED TO (Ti)icm,y S© THAT
. 7«"“2—2 NEAR 4£=0 & 4
+ T4 15 CONVEX EXCEPT AT DISCRETE TIMES {*.,--J*JEI:O,‘.S



CON VE X SURTACE THE’OR\/

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

I-PARAMETER

THM (GIROUX , COLIN , REPHRASED BY HONDA) ANY 4- PARAMETER
FAMILY OF SURFACES ( Tileem,g WITH T, =, COMVEX
CAN BE 1SOTOPED TO (Ti)icm,y S© THAT
. 7«"“2—2 NEAR 4£=0 & 4
+ T4 15 CONVEX EXCEPT AT DISCRETE TIMES {*.,--J*JEI:O,‘.S
. I.::..-E % z"'“*6 cosouno A ByrASs siLics  (i=4. k)



CON VE X SURTACE THE’OR\/

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

I-PARAMETER

THM (GIROUX , COLIN , REPHRASED BY HONDA) ANY 4- PARAMETER
FAMILY OF SURFACES ( Tileem,g WITH T, =, COMVEX
CAN BE 1SOTOPED TO (Ti)icm,y S© THAT
. 7«"“2—2 NEAR 4£=0 & 4
+ T4 15 CONVEX EXCEPT AT DISCRETE TIMES {*.,--J*JEI:O,‘.S
. I.::..-E % z"“*s cosouno A ByrASs siLics  (i=4.. k)




CON VE X SURTACE THE’OR\/

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

I-PARAMETER

THM (GIROUX , COLIN , REPHRASED BY HONDA) ANY 4- PARAMETER
FAMILY OF SURFACES ( Tileem,g WITH T, =, COMVEX
CAN BE 1SOTOPED TO (Ti)icm,y S© THAT
. 7«"“2—2 NEAR 4£=0 & 4
» T4 1S5 CONVEX EXCEPT AT DISCRETE TINES {*.,--J*AEI:O,‘.S
. I’e,-,-e % z"“*s cosouno A ByrASs siLics  (i=4.. k)

THM (GIROUX REPHRASED BY HONDA) “‘ﬂ

ANY CONTACT STRUCTURE ON TxT Is t: - ¢

CONTACTOMORPHIC TO A STACK OF «et— T - WVARIANT
BYPASS SLICES




EX\&TENCE OF CONTACT HE‘EGAAKD 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 ANY SMOOTH HEEGAARD
DE COMPOSITION OF WM 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 ANY SMOOTH HEEGAARD
DE COMPOSITION OF WM H:Uuz_v

STEP 2 TAKE SPINES KyCU & Kky <V

N (&v)

N (Ku)



EX\STENCE’ 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 ANY 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 N (Ky) Kk 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)
STEP A TAKE ANY SMOOTH HEE GAARD /O\

DE COMPOSITION OF WM H:Uuz_v \

STEP 2 TAKE SPINES KyCU & Kky <V

e

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

STAVDARD CONTACT NEIGHBOURHOODS N (Ky) Kk N(ky) N (k)

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

AS A STACU 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 DECOMPOSITION

PROOF (LICATA - V)
OIFFEO
STert: X=M-(NKUNKY) = TxT = 3|y
CAN BE WRITTEN AS A STACK
OF BYPASS-SLIcESs = Woh®
(AWAY FROM THE HANDLES % 1S I- INVARIANT)

n

/q(“V’




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

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

CONTACT HEEGAARD DECOMPOSITION

PROOF (LICATA - V)
OIFFEO
STert: XM~ (NKUN(W) = TxT = 3|,
CAN BE WRITTEN AS A STACK
OF BYPASS - SLICES WMok
(AWAY FROM THE HANDLES % 1S 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
STert: XM~ (NKUN(W) = TxT = 3|,
CAN BE WRITTEN AS A STACK
OF BYPASS - SLICES WMok

n

(AWAY FROM THE HANDLES % 1S I- INVARIANT)

STEP 5: USE THIS FLOW TO EXTEND THE HANDLES

A \
CONS|IDER: \ = N(Ku\ V, (U'\;.)

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 Y X=H-(N(Ku\\/”(\‘vﬁ?" TxT = 3|y

CAN BE WRITTEN AS A STACK \
OF BYPASS - SLICES WMok
(AWAY FROM THE HANDLES % 1S I- INVARIANT)

n

STEP 5: USE THIS FLOW TO EXTEND THE HANDLES \

CONSIDER: U = N(Ky) v (Uh:) N (k)

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 -



BRIDGIMG

S RIDGING A ~ A A
N=UUV S ng UV B RIDGE WHERE 'U‘N(Ku\u(u‘li)
A A

i H

N

cv=NM\U

]

NOTE: THE ®RIDGE DEPENPS ON
o ¥

* Ky & Ky - T N(KV)
+ THE BYPASSES 8 BUILDIVG UP 5‘231‘
N

N
K = K(Ku)Kv/B)

2xT \
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DECOMPOSITIONS
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//\ S,




BOOK DECOHPOS\TIOMS

: PAIR  (BiT), WHERE

- BexsM EMNBEDDED A-MANIFOLD : BINDING

-T:M-% —> S' FIBRATION SUcH THAT

vwgeS' sSg=x‘(¢) \s A SEIFERT SURFACE FOR ®
X = ANGLE

+8 ON N(B)S BXxD
Spr=x(¢) ARE THE

PAGES

OF (B,x)

il

N



Oren Boox DecourosiTions
DEF : PAIR (BX), WHERE

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

BINDING

vwgeS' sSg=x‘(¢) \s A SEIFERT SURFACE FOR ®
28 ON N(B)E B*D Xe AVGLE

g
m
“

St =% (¢) ARE THE PAGES

E.G.* M=g"= '[\z\z-‘lwrﬂ'k s ¢’

B=flzl=0{®s', x:s*\ & — &'

z
(z,w) — 1=l

OF (B,x)

il

N



Oren Boox DecourosiTions
DEF : PAIR (BX), WHERE
- BesM EMBEDDED A-MANIFOLD : BINDING

-T:M-% —> S' FIBRATION SUcH THAT

vwgeS' sSg=x‘(¢) \s A SEIFERT SURFACE FOR ®
28 ON N(B)E B*D Xe AVGLE

In 2
DEF: §*=%"(¢) ARE THE PAGES OF (B,X) A
E.G.: M=% = '[\z|z*l-|z=4'k cc’ Ve >
4 % 4 4 gez
B={lzl=0}25", x: 8"\ — S
(z,w) — = d Se
|| P
ON R® WiITH COORDINATE St (z, Rew) [aa (@)= = = t]
A-lmw =/ ? |zI

HERE G6,8%D VYt



Oven Boox DeconrosiTions - ANoTher ExaMpLE

£ M=o =(lls|w* =4} € ¢*

" imw
B=fl=|=031L§lwl=0'S 7x: 5\ — S’ Iny 2
. ra
(z)w) — Izw| /
onN R®w M o/ N
ITH COORDINATE & (z, Rew) | Rex

A-Imw

HERE ®B 2 &' 1L 5
S, % S'»T Y 4

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

PROOF LATER


https://www.imo.universite-paris-saclay.fr/~patrick.massot/en/exposition/giroux_correspondance.html

Oven Boox DeconrosiTions - ANoTher ExaMpLE

£ M=o =(lls|w* =4} € ¢*

" imw
B=fl=|=031L§lwl=0'S 7x: 5\ — S’ Iny 2
. ra
(z)w) — Izw| /
onN R®w M o/ N
ITH COORDINATE & (z, Rew) | Rex

A-Imw

HERE ®B 2 &' 1L 5
S, % S'»T Y 4

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

PROOF LATER


https://www.imo.universite-paris-saclay.fr/~patrick.massot/en/exposition/giroux_correspondance.html
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FIX 5:=5_, & LOOK AT THE ¥FIRST RETURN-~MAP ¢

OF =:M-B—8" ~» GeT (5,4) WHERE

-S 1s 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




ABSTRACT OPEU Boous J?ﬁ
FIX 5:=5_, & LOOK AT THE ¥FIRST RETURN-~MAP ¢

OF =:M-B—8" ~» GeT (5,4) WHERE

- S Is AN ORIENTED SURFACE WITH BOUNDARY
~% 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 5:=5_, & LOOK AT THE ¥FIRST RETURN-~MAP ¢

OF =:M-B—8" ~» GeT (5,4) WHERE

-S 1s 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= % 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 W)TH AN OPEN BOOK DECOMPOS(TION

PROQF: « TAKE THE MAPPING TORUS OF -
SxT

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

. My = 25x 5° Q@




ABSTRACT OPE\) Boou S

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

PROQF: « TAKE THE MAPPING TORUS OF \{’:

SxT
My = 9
) ("/'1)'\' (\'P(")/ 0)
. 'DM,':?SWS 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
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NTERLUDE _DESCRlBIMG HQMQDROHIES

POVER OF OPEN BOOKS: TO ©OESCRIBE CTCT STRUCTURES

WE NMEED TO UNDERSTAND h¢:5 — s ‘f)as-iol'ﬁ/ =1 ¥CG (5)
|SOTOPY

(MAPPING CLACS GROUP)
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NTERLUDE _DESCRIBIHG HQMQDROHIES

POVER OF OPEN BOOKS: TO ©OESCRIBE CTCT STRUCTURES
WE NMEED TO UNDERSTAND hy¢:5 — 'S ‘f)as-wt'ﬁ/ =1 ¥CG (5)

|SOTOPY
(MAPPING CLACS GROUP)

THH (DEHN): NC6(9) 1S GENERATED BY DEKN TWISTS ALONG
SINPLE CLOSED CURVES .

THM (LICKORISH) MCG(5)1S GENERATED
BY DEKN TWISTS ALONG

= (€
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—~> WE CAN REVHRAGE[ SOLVE PROBLEMS ABOUT C(CTC STRUCTURES
COMBINATORIALLY (CURVES ON A SURFACE)



NTERLUDE _DE$CRIBIUG HQNQDROHIES

POVER OF OPEN BOOKS: TO OESCRIBE CTCT STRUCTURES

WE NMEED TO UNDERSTAND hy¢:5 — 'S ‘f)as-wt'ﬁ/ =1 ¥CG (5)
|SOTOPY

(MAPPING CLACS GROUP)

THH (DEHN): NC6(9) 1S GENERATED BY DEKN TWISTS ALONG
SINPLE CLOSED CURVES .

THM (LICKORISH) MCG(5)1S GENERATED
BY DEKN TWISTS ALONG

RS

N ()

—~> WE CAN REVHRAGE[ SOLVE PROBLEMS ABOUT C(CTC STRUCTURES
COMBINATORIALLY (CURVES ON A SURFACE)

GIROUx CORRESFONDANCE ALLOWE MS TO USE OpPeEd BOOKS

TO DEFIVE |INVARIANTS OF CTC STRUCTURES



OFEN BOOKﬁ & CO)JTACT STRUCTURES

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

B 15 TRANSVERSE (Te p g ) “lb 5O
° d“‘ ) )O

TS, p /

>\ =

T (¢) POSITIVE AREA FORMN ON S¢: //‘/”_ﬁ,

¥ NEVER GETS = TS,



OFEN BOOK$ & CO)JTACT STRUCTURES

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

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

¥ NEVER GETS =TS,
WE WILL HAVE A MORE TOPOLOGICAL ©ODEF LATER

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

~> La B+ Kdit WHERE kO

e + LOCAL CONSTRUCTION VEAR BINDIVG



ON S
OSIT)
DECQHP
HE_EGAAR\?

& CONTAC‘T

Book =

OPEM

™)
AV OBbD (B,
GIVEN

L




OPEM BOOK DE’COHPOSIT\ONS > HEEGAARD DE’COHPOsl‘T\ONs

GIVEN AN OBD (B,7T) ~= CONSIDER M= U vV WHERE

=reen Vo (T, 41)
N 2

PrROP: U %*V ARE HANDLEBODIES o N e NP
\/-——\_ /




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

GIVEN AN OBD (B,7T) ~= CONSIDER M= U vV WHERE

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

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

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




OPEN BOOK DECOHPO&IT\ONQ 7 HEEGAARD DE’COHPOSIT\ONS

GIVEN AN OBD (B,7T) ~= CONSIDER M= U vV WHERE

U= R~ ([o, 41 Vate -t ([, 41)
N 7
* % HERE > =95,0 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]/\’ y = ) ¥D

%

R\ =

-
® S -



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

GIVEN AN OBD (B,7T) ~= CONSIDER M= U vV WHERE

U T T5 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 oieloy]/ - Rt

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



OPEM BOOK DE’COHPO&IT\ONS > HEEGAARD DE’COHPO&IT\ONS

GIVEN AN OBD (B,7T) ~= CONSIDER M= U vV WHERE

U T T5 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 oieloy]/ - Rt

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

=» U 15 A HANDLEBODY g



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

GIVEN AN OBD (B,7T) ~= CONSIDER M= U vV WHERE

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

&/ ) o
21 L XN
\/4—‘—\\/'
J DISCS D:e SUCH THAT 7

. = . 4
- U- UD.‘, Q'Ds Db anx[o//sjz

. % |20, nl"’!ai Ve

PROP: U %*V ARE HANDLEBODPIES

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




OPEM BOOK DE‘CONPOslT\ONs ~—7 HEEGAARD DE‘CONPoslT\ONs

GIVEN AN OBD (B,7T) ~= CONSIDER M= U vV WHERE

e R G AT
N &
* % HERE > = S, u S,

/’ /

o/ ey A~
\/4—"‘_\\/’

3 DISCS D SUCH THAT 7

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

PROP: U %*V ARE HANDLEBODPIES

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

WARNING : NEEP " ON =



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

THM: AN OPEN BOOK PECOMPOS)TION DEFINES A HEEGAARD
DECOMPOSITION WITH PROVPUCLT PECOMNMPOSABLE 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_&IT\ONS

THM: AN OPEN BOOK PECOMPOS)TION DEFINES A HEEGAARD
DECOMPOSITION WITH PROVPUCLT PECOMNMPOSABLE 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 PECOMNMPOSABLE 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 DEF|IMITION ®
DEF: B 15 SUPPORTED BY THE OPEMN B8OOK (Bm) IF
THE HEEGARD DECOMPOSITIOV PEFfINED By (BJL) IS A

CONTACT HEEGAARD DECOMPOSITION



"lE'EGAARD DE’COHPO&IT\ONSMOPEN BOOK DECOHPO&IT\ONQ

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

O~ (2,) x €35, 4, €T

SUCH THAT 2U=5x0 U-S x 4
% r'sfas/

IPEA INDUCTION ON THE # OF PRODUCT DIlScsS

T O-E
/ i OENTIFIED
Pnr\an-rﬁ
E A & S
> 4 xT




"lEEGAARD DE’COHPOSIT\ONS’\-»OPEN BOOK DECOHPOSIT\ONQ

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

O~ (2,) x €35, 4, €T

SUCH THAT 22U = 5x0 Ur-'-sx'i

I = ’as/
GIVEN A CONTACT HEEGAARD DECOMPOGITION M=uU "(z-r')v
!
U U= = R, v, -R_

! !

v ?V"‘Z-—Rq-\gp R-



"lE'EGAARD DE’COHPOSIT\ONS’\-»OPEN BOOK DECOHPOSIT\ONQ

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

ﬁ)“()‘/t\) x € '35, ‘L/'t'.' GT

SUCH THAT 22U = 5x0 U;$x4

I = ’as/
GIVEN A CONTACT HEEGAARD DECOMPOGITION M=uU U(i’ P)\/
!
BY PrROP:' U= U= = R, v, -R_
V= ?V""Z Q—Rq- \Zr, R-

n
"

=5 GLUES TO A FuLL FIBRATION (B,%)
AN

GIVEVY BY PROIECTION ONTO EO/%.]V[_‘Q,H



OPEN BOOK — & CONTACT 'lE_EGAARD DECQHPO_&lT\ONS
SO WE GET A ONE- TO-ONE CORRESPONDANCE

OPEN BOOK CONTALCT HEEGAARDO
—>

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

SO WE CAN WORK WITH WHICHEYER 1S5 MORE CONMVENIE NT

RECALL:

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

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




CON!)JG Uue :

~ STABILISATION
- STATEMENT OF GIROUX CORRESPONPENCE
- IPDEA OF TPROOF



SRNI - LECTqu %

PROOF OF GIROUX CORRESPONDENCE

~ STABILISATION

- STATEMENT OF GIROUX CORRESPONPDPENCE
- IPEA OF PROOF

~-FURTHER DIRECT|ONS
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LECTURE 3

PROOF OF GIRQUX'S
CORRESPONDENCE

- |DEA OF PROOF 3 \)
IIIIIIIIIIIIIIIIII /. \v\—:s'r AD /‘-(B A
S‘I’AB./ \./. .7 \./l

(&) \/



AST [iME
* CONTACT HANDLE®BODY: —>
o
» CTCT O-h v h-Rs \S~g o~
~ N(LEGENDRIAN GKAPH)

> ([TIGHT
-'

PRODUCT DISC DECONPOSABLE

e CONTACT HEEGAARD DECOMPOSITION M=Uvs VY

<> Z CONVEY
»2 U &V CONTACT HANDLEBODY

¢ OPEN BOOK DECOMPOSITION
%
S

*OPEN BOOK CONTACT HEEGAARDO

—>
DECOMPOSITIONS OF (M, %) DECOMPOSITIONS OF (M%)
ISOT ISOT




OTABILISATION

HEEGAARD DECOMPOSITIONS
- SMOOTH
- CONTACT

OPEN BOOX PECOMPOSITIONS

o




STABIL\SATION OF HEEGAARD DECOHPOSlTIO\)S

M= \Auz\/ HEEGAARD DECONPOSITION v

o c ARC oN =
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M= \Auz\/ HEEGAARD DECONPOSITION v

o c ARC oN =

e ISOTOPE C INTO V
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M= \Auz\/ HEEGAARD DECONPOSITION v

o c ARC oN =

e ISOTOPE C INTO V




STABIL\SA‘TION OF HEEGAARD DECOHFOSlTIO\)S

M= \Auz\/ HEEGAARD DECONPOSITION v ‘

e ¢ ARC OwW =

e 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 =

e ISOTOPE C INTO V

~~ - u°==uUN(c) 1S A HANWPLEBODY L
-V'i2V\N(¢) 'S ALsO A HANPLEBODY
- z:‘t:’au“



STABIL\SA‘TION OF HEEGAARD DECOHFOSlTIO\)S

M= \Auz\/ H EFEGAARD DECOMPOSITION

e ¢ ARC OwW =

e ISOTOPE C INTO V

~s -U:=UuN() 15 A HAwPLEBODY \
-V :i2VA\N(c) !5 ALsO A HANPLEBODY

) )
-z =M STABILISATION
e o
k) 2
DEF: H= uU(i.J‘.,)V H.’: UU(ipJ‘_'s)V
7

DESTABILISATION

REIDEMEISTER - 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= UUgpV CONTACT Hp //c: //

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




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

(M,%) CONTACT 2-MANIFOLD \

M= UU(,-;.)V CONTACT HbD
e ¢ LEGEVDRIAN ARC OV =
WITH  TW,(g,TZ) = - ‘A

o L
* LEGENDRIAM ISOTOPE C INTO V

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



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

(M;%) CONTACT 3-MANIFOLD v ‘
/

M= UU(,-;.)V CONTACT HbD
e ¢ LEGEVDRIAN ARC OV =
WITH  TW,(g,TZ) = - ‘A

o L
* LEGENDRIAM ISOTOPE C INTO V

o)
~ ~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 DECONFOSITIO\)S

(M;%) CONTACT 3-MANIFOLD v ‘
/

M= UU(,-;.)V CONTACT HbD
e ¢ LEGEVDRIAN ARC OV =
WITH  TW,(g,TZ) = - ‘A

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
— >
k] E )
DEF: M=WUvugmV M= Uy oV

CONTACT UDESTABILISATION




STAblusAT\ON OF OPEN BOOKS

RECALL

CONMTACT HEEGAARD

DPECOMNMPOSITION

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

-/

OPENV 00NV

>

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



STAblusAT\ON OF OPEM BOOKS

RECALL

CONMTACT HEEGAARD

DPECOMNMPOSITION

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

4

U

1 &TABILISATION

OPENV 00NV

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



STAblusAT\ON OF OPEM BOOKS

RECALL: CONTACT HEEGAARD OPEMVN 600NV
—>

DPECOMPOSITION DPECOMNMPOSITION

ngU(?’r)V A (5"?4-;‘{)

/*//N é’:/

S‘TAalLISATlON

/ s/




STAblusAT\ON OF OPEM BOOKS
THE MONODROMIES CAVW ALSO BE <READ OFF % WVWE

(=) » //

POSITIVE l'

STABILISATION

y %

CISi= oy S

S
S"g ‘R".‘.
S5O0 UNDER THE CORRESPONDENCE

CONTACT HEEGAARD OPEWVN 800K
>

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~ MANIFOLDS

CONTACT OMORPH M

STABILISATION




GiROUx 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>~ MANIFOLDS
CONTACT OMORPH M

STABILISATION

FROM SMOOTH TOPOLOGY:®

RE|DEMEISTER- SINGER _THEOREM
HEEGAARD SMOOTH

PE CONPOSI|ITIONS S~ MAVIEFOLDS
STABILISAT
BILISATION DIFFEOMNORPHKISH







VHAT DO Wk VANT TO?ROVE 2

PE COMPOSITIONS

CONTACT HEEGAARD

CONTACT
STABILISATION

GIROUX CORRESPONDANCE (REPHRASED)

CONTACT

D~ MA NlFOI_DS/
CONTACT OMORPH I5M




\V‘/HAT DO Wk VANT TO?ROVE 2

GIROUX CORRESPONDANCE (REPHRASED)

CONTACT HEEGAARD CONTACT

&~
PE CONPOSITIONS/ CONTACT >~ MANIFOLDS
CONTACT OMORPH 5M

STABILISATION

MORE PRECISELY * GIVEN TWO CONTACT HEEGAARD DECOMPOSITIONS



\V‘/HAT DO Wk \f/ANT TO?ROVE 2

GIROUX CORRESPONDANCE (REPHRASED)
CONTACT HEEGAARD CONTACT

&~
PE CONPOSITIONS/ CONTACT >~ MANIFOLDS
CONTACT OMORPH 5M

STABILISATION

MORE PRECISELY * GIVEN TWO CONTACT HEEGAARD DECOMPOSITIONS

&(? 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\ 4
STEP A STA® DESTAR STA®
3
K| K‘l
® ¥
R\ STAS Rl oTAs
STEP 1 g + 9 +
‘_;‘ DESTAR z [(PESTA®
3
e ¢TAS + DESTASB )

STEP %




Srep |

GIVEN TWO CTcT 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
— — — _ = 150T O
% Y 2
RE‘DEHE'STER , K & d'e? AD H ' T S U4 u\
SINGER e

A CONMON sNOOTH
STABILISATION

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

p— y &

— J )

Ve

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

ARE SMOOTHLY 1S5SDOTOPIC



Oter Z

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

p)
WHERE = % T, ARE SMOOTHLY
150 TOPIC

APPLY THE EYXISTENCE PROOF




K K,
Ster £ ) '

K‘ Kq.

r— —
-

ot 9
M= U, ugVy ® MN=u vV

; 1sor O
WHERE Z, & 2, ARE SMOOTHLY <4 2,
1S TOPI1 C

APPL V T\-IE EXISTENCE PROOF Ka Ko

« TAKE LEGEVDRIAN SKRELETONS FOR THE HAVPLERBROPIES




W = K
6TEPZ v/ Y ' ¢ /

& K.

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 = Wy

« TAKE LEGEVDRIAN SKRELETONS FOR THE HAVPLERBROPIES

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

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



We = K
6TEPZ AN Y ' Sl /

& K.

r— —
e

ot 9
M= U, ugVy ® MN=u vV

) 1507 O
WHERE = & T, ARE SMOOTHLY ‘Z. — Z,
ISO TOPIC /
: Yo\
APPLY THE EYXISTENCE PROOF Ka = Wy

« TAKE LEGEVDRIAN SKRELETONS FOR THE HAVPLERBROPIES

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

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

. u‘\N(Ku) % J\N(Kv) ARE = Z,rT Ll = STACKS OF 8BYPASSES



Sr1er £ D

& K.

r— —
e

ot 9
M= U, ugVy ® MN=u vV

)
WHERE Z % 2, ARE SMOOTHLY
ISO TOPI1C

APPLY THE EXI!STENCE PROOF \ K
« TAKE LEGEVDRIAN SRELETONS FOR THE HAWPLEBODIES

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

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

. u‘\N(Ku) % J\N(Kv) ARE = Z,rT Ll = STACKS OF 8BYPASSES



Oter Z

& K.

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 MAYNY LEGENDRIAN
STABR. WE CAVN ASSUNE Ku = Ky & uv=kv’

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

. u\N(IAu) % J\N(Kv) ARE 2 Z,«T sl = STACKS OF 8BYPASSES

*EXTEND THE HANPLES



Oter 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 MAYNY 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

\ ~ o

H,

HOND

= STACKS OF e8YPASSES

U\it = \ (U\‘) Vv (4- h’s) V:_ = M\ U.‘,_




Ster L
cU\N(KY) % VIN(Kv) ARE = =T

Ho% = STACKS OF BYPASSES

*EXTEND THE HANDPLES

Uyt = N (Uy) U (4- W's) Vo = M\ W,

o~ M=u.,_uV,_ % H.—.utu\/:

Ny - J v -

Ka m‘-

5
PROP (L-V) ¥, CAN BE OBTAINED ¥ROM ¥, YIA A
SEQUENCE OF CONTA(CT STABE % VDESTAER




We = K
Srer L ’ '

cU\N(KY) % VIN(Kv) ARE = =T

HONDA S

cEXTEND THE HANDLES 1

Uyt = N (Uy) U (4- W's) Vo = M\ W,

o~ M=ua.UVq. % H-‘-U,_U\I:

Ny > v >4

Ka m‘-

5
PROP (L-V) ¥, CAN BE OBTAINED ¥ROM ¥, YIA A
SEQUENCE OF CONTA(CT STABE % VDESTAER

PEFORE NERXT STEP NOTICE

~ N ~ \
K’~= K (uk /VK ,8\ k:. = x (UK,V\(,& )
WHERE &8 % 8 ARF VDIFFERENT DECOMPOSITIONG OF

E‘N—-W(uu)vu(vu) AS ®BYPASS STACKS




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

THE FOLLOWING MOVES DO NOT CHANGE %

COMMUTATION TRIVIAL BYPASS

[

\
)

nﬂ fig

FROM TOVP




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

THE FOLLOWING MOVES DO NOT CHANGE %

COMMUTATION TRIVIAL BYPASS

[

\
)

nﬂ flg =

FROM TOVP




[

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

THE FOLLOWING MOVES DO NOT CHANGE %

COMMUTA TION TRIVIAL BYPASS

afl-fia b~ P

FTROM TOP -

W
)



[

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

THE FOLLOWING MOVES DO NOT CHANGE %

COMMUTA TION TRIVIAL BYPASS

nﬂ flg = -

FTROM TOP -

W
)



lNTE'RL.(lUE B STACKING BYPASSEQ

[

THE FOLLOWING MOVES DO NOT CHANGE %

COMMUTA TION

nﬂ fia

FROM TOP —

TRIVIAL BYPASS

b~ D




[

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

W
)

THE FOLLOWING MOVES DO NOT CHANGE %

COMMUTA TION TRIVIAL BYPASS

afl-fia b ~ P

FTROM TOP -

e« TRIVIAL




lNTE‘RLUUE - STACKING, BYPASSES | | | ~y =/
| | | '
THE FOLLOWING MHOVES DO NOT CHANGE %
COMMUTATION TRIVIAL BYPASGS
® A
)~ D)
T A = . I"/
z

FTROM TOP -
e« TRIVIAL

STILL GET SAME 3




NTERLUDE - JTACKING DYPASSES | I R R
| | '

THE FOLLOWING MOVES DO NOT CHANGE %

COMMU T A TION TRIVIAL ®YPASS

® A

)~ Q

- e

z

e« TRIVIAL

STILL GET SAME 3%

T HM (TIAN,bKEE'N«HONDA~HUANG.) ON ZxT ANY TWO DECONMPOS) TION
OF ¥ INTO STACKS OF pBYPASS SLICEG ARE RELATED ViIA
o ADDING A TRIVIAL BYPASS
« COMMUTING PIS3OINT PBYPASSES




NTERLUDE ~ STACKING, BYPASSES | | | ~> —
| | '
THE FOLLOWING MOVES DO NOT CHANGE ”s
COMMUTATION TRIVIAL BYPASS
® A
) S Q
I — = . ‘/
Zz
E.G.®
FROM TOVP - AR

e« TRIVIAL

STILL GET SAME 3%

T HM (TIAN,bKEE'N«HONDA~HUANG.) ON ZxT ANY TWO DECONMPOS) TION
OF ¥ INTO STACKS OF pBYPASS SLICEG ARE RELATED ViIA
o ADDING A TRIVIAL BYPASS
« COMMUTING PIS3OINT PBYPASSES

] BYPASS MOVES




Oter D

K, = 3} ( Uk s Vi /8\ AQ:_ = ge (U JV\US‘)

WHERE R % & ARF TwO
BYPASS - DECOMPOSITIONS
OF 5| M- (W(uv Mlvi)

TIAN

B-H-H
VIA BYPASS MOVEGS

B=B,~ 8, ~ ... ~ R =F

R % R ARE RE LATED

M('—“V3= BYPASS MOVES ON Z,xTL CORRESPOND TO CONTACT
IN

STA® & DESTAB OF &

A STAB+DESTAE 9 STAB+DE N )
30 (U, Vi, R) 00 K (U Vi, 8) o TETTITAR K (U Vi, 8 )

" I

&, .




SUMMARY

S
K K
STEP A STA® STA®
3
Ki K|
@
g STA® R 6TA®S
5TEP 1 a + g +
'_;‘ DESTAB =z [ PESTAB
f~]
PK ¢TAS + DESTAB 3

t/'\_/_\/-\/——-? KL
STEP %




SuUMMARY

’

K K
STEP A STA® DESTA® STA®
3
K| Ki
(] »
n CTAS R CTAY
5TEP 1 a + g +
‘_;‘ DESTAB z [(PESTAB
=3
e ¢TAS + DESTAB N

STEP %

—Y X & H ARE RELATED VIA A SEQUEWNCE OF
COVTACT STAB. % DESTASB

»



kE‘l /POHJT

IN cTEv2 WE NEEDED:

N

THM (L-V): € CTCT HD => THE BRIDGE ¢
OF & 15 CONNECTED TO & VIA CTCT| &
STAB'S % DECTARS 1




kE‘l /POINT

IN cTEv2 WE NEEDED:

N

THM (L-V): € CTCT HD => THE BRIDGE ¢
OF & 15 CONNECTED TO & VIA CTCT| &
STAB'S % DECTARS 1

AN ELEMENTARY STEP |IN THE PROOF

PROP (L-V)+ H(N=UvV) CTCT HD,® BYPASS pNTO =T <

THEN FOR « W= U ud-h
v V= M-u
THE CTCT HD & (M=UWuV')
IS CONNECTED TO & VNIA CTcT
STAB'S % DEGCTARS E;-_.[
PROP = THM:

[




kE‘l /POINT

IN cTEv2 WE NEEDED:

N

THM (L-V): € CTCT HD == THE BRIDGE & ‘,
OF £ 15 CONNECTED TO & VIA CTCT| &

)

B

STAB'S % DECTARS

AN ELEMENTARY STEP |N THE PROOF )

PROP (L-V)+ ¥ (N=UuV) CTCT HD,® BYPASS pNTO T <
THEN FOR « U= U v d-h
v V= M-u
THE CTCT HD & (M=UWuV')
IS CONNECTEpD TO & NIA CTcCT
STAB'S % DEGTARS

PROpPp = THM: START FROM

[




kE‘l /POINT

IN cTEv2 WE NEEDED:

OF #£ 15 CONNECTED TO & VIA
STAB'S % DECTARS

THM (L-V): € CTCT HD =—= THE BRIDGE &

N

CTCT

AN ELEMENTARY STEP |IN THE PROOF

THEN FOR « U= U v d-h
v V= M-u
THE CTCT HD & (M=UWuV')
IS CONNECTEpD TO & NIA CTcCT
STAB'S % DEGTARS

PROP (L-V)+ H(N=UvV) CTCT HD,® BYPASS pNTO =T <

PROp =y THM: START FROM

* ATTACH THE A-h OF B ¥ B TO U

-
E’.

B‘

z‘ a8 8 o 1
B, j |
B,

D,
-

Z -

.

?
*TURN UPSIDE DOWN % ATTACH THE 2-h OF B., TOV




kE‘l /POINT

IN cTEv2 WE NEEDED:

OF #£ 15 CONNECTED TO & VIA
STAB'S % DECTARS

THM (L-V): € CTCT HD =—= THE BRIDGE &

N

CTCT

AN ELEMENTARY STEP |IN THE PROOF

THEN FOR « U= U v d-h
v V= M-u
THE CTCT HD & (M=UWuV')
IS CONNECTEpD TO & NIA CTcCT
STAB'S % DEGTARS

PROP (L-V)+ H(N=UvV) CTCT HD,® BYPASS pNTO =T <

PROP = THM: START FROM i

* ATTACH THE A-h OF B ¥ B TO U

-
E’.

B‘

z‘ a8 8 o 1
X j |
B,

D,
-
T

?
*TURN UPSIDE DOWN % ATTACH THE 2-h OF B., TOV

~ GET K’ |




ADDI\JG B‘/PASG 4" HANDLE

STABILISATION BYPASS 4-HAWDLE
\' \J f\j
- /_*c _//_ /_/c*/c._//
/ / -/ ""/-' /
-’
> =
U W
RECALL® URZT/ €3z,
SO THE BYPASS A-HANDLE ADDITION ALONG Csv C. = STAB ALONG

)
STABILISATION ALONG c, v C!



ADDI\JG B‘/PASG 4" HANDLE

STABILISATION BYPASS 4-HAWDLE
v v
g felfe o7
ST/ A /
=
U W

RECALL: US 2-"‘1/~

c' C3Z,

SO THE BYPASS A-HANDLE ADDITION ALONEG ceo G. = STAB ALOVG
)

b}
STABILISATION ALONG cC,w'C_ /c,, /c.'

ONLY WORKS \F c- n Ce = P / / /




ADDI\JG B‘/PASG 4" HANDLE

STABILISATION BYPASS 4-HAWDLE
v v
g felfe o7
ST/ A /
=
U W

RECALL: US 2-"‘1/~

c' C3Z,

SO THE BYPASS A-HANDLE ADDITION ALONEG ceo G. = STAB ALOVG
)

b}
STABILISATION ALONG cC,w'C_ /c,, /c.'

ONLY WORKS \F c- n Ce = P / / /

WE sHOW: AFTER MWORE (OE)STAB WE cAM MAKE SURE clnc,=p



ADDIMG BVPAQQ 4" HANDLE

WE GET

PROP (L-V): K(N=U\'V) CTCT HD,® BYPASS ODNTO T < V
THEN FOR « U= U v d-h
V=M -u
THE CTCT HPD &’(H‘u‘uv’) IS CONMNECTED TO ¥

VIA CTCT STAB'S % DEGSTABS

CorR (--V)* € (M=UuvV) CTCT HD,® BYPASS ONTO T < V
IF UW=UuB I8 TIGHT ; THEVW FOR VY'a M-U
THE CTCT HP & (M=WuV') IS COMNECTED TO «

VIA CTCT STAB'S % DECTABS

THIS GIVES A SIMPLER PROOF FTOR GIROUX CORREESPONDEVCE
TOR TIGHT CONTACT STRUCTURES



FURTHER
DIRECTIONS

R



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 V5. SEQUENCE OF (0E)STA®ILISATIONS

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

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

7 :
(53‘5") \.\
(¢',%)

ARE THEY EQUIVALENT 2



\A/HAT‘s NEx-r 2

« HOW MAVY GSTARILISATIONS DO WF NEEDY
. ).“.\
/\DEQTAb /(B' )

A

sThBJ N N/

(%) \/
e ETNYRE: DOES EVERY CONTACT STRUCTURE HAVE
A GENUe 4 OPEN Book ¢

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

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

- POSSIBLE COUNTEREXAMPLE (MASsOT) “ﬁ'



\!«/HAT‘s NEX'T 4

THH (VAUD} LEGEVDRIAN  SURGERY TPRESERVS 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

DECOMPOS|TIONG ¢

- MOVES BaETWEEN OPEN BOOKS OF THE SAME GENY S/

EULER CHAKRACTERISTIC

/ \xs'r AD f.\

STAB./' .\I /, \ / \ .

(&)%) \ /




\A/HAT‘s NEx-r 2

THH (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

DECOMPOS|TIONG ¢

- MOVES BaETWEEN OPEN BOOKS OF THE SAME GENY S/

EULER CHAKRACTERISTIC

/ \7\.-:51' AD | .f.\

STAB./ \ 7\'/‘ S e \;. (B’,'“")

Do P —y—o

(&)%) \ /




THANKS +OR
YOUR
ATTENTION |



