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kIKbV‘S THH T OR SHOOTH S’MANIFOLU'D
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kIKbV‘S THH T OR SHOOTH 6’HANIFOLU$

WE CAN DO SURGERY ON TFRAMED LINKS L G &

ke

g

IN FACT AMY D-MFD CAv BE OBTAINED TH(6 -WAY :

THM (LICKORISH'62, WALLACE '60)+ ANY CLOSED, CONNECTED, ORIENTED , SHOOTH
B-NANIFOLD M® 15 OBTAINED VIA SURGERY ALONG A FRAMED LINK jcS?
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kIKbV‘S THH T OR SHOOTH 6’HANIFOLU$
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kIKbV‘S THH T OR SHOOTH S’MANIFOLU'D

THM (KIRBY '¥8): SURGERY ALONG THE FRAMED LINKs L % 'CS  aive

DIFFEONORPHIC MANIFOLDs

- BLOW UPS ¥
- HANDLEGLIDES

IFF L & 1! ARE RELATED VIA
B LOWV DOWNS

11---] ARE ENOUGH.

THM (FENN- ROUKE "% 9): THE MOVE $ | -]
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A’PPLICATION OF Vlkev’s THEORE M

BASICALLY EVERYWHERE [N LOW D|MENSIONAL TOPOLOGY
(A%9 CITATIONS)

MOST IMPORTANT 2P APPLICATIONS

-CAS50M 86: THE “CASSON INVARIANT © 15 AN INTEGRAL LIFT
OF THE ARFT |INVARIANWNT

- RESHE TIKHIN - TURAEY "9/ : 5~ MANIFOLD INVARIANT

~>» |TOPOLOGICAL QUANTUM FIELD THEORY
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THM (LICKORISH'62, WALLACE '60)+ ANY CLOSED, CONNECTED, ORIENTED , SHOOTH
5-MANIFOLD MN® 16 OBTAINED VIA SURGERY ALONG A FRAMED LINK jcS?

IDEA OF PROOF *

e HEEGAARD SPLITTING:

STANDARD HEEGAARD SPLITTING OF S' ¥/ GENUS g
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)
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THM (LICKORISH'62, WALLACE "60)+ ANY CLOSED, CONNECTED, ORIENTED, SMOOTH
5-NANIFOLD M® 15 OBTAINED VIA SURGERY ALONG A FRAMED LINK jcS®

IDEA OF PROOF *

°
« HEEGAARD SPLITTING: N = UugsV
< ~HANDLEBODY s,

WE CAM THINK OF A HS AS H,uH,J GLUED ALONG ‘P=§‘3—vi‘5
Y

e MAPPING CLASS GROUP: Mca(f%)-.-li?’f‘)“’i‘}'s/
lIsOTOPY

GENERATED BY PDEHN TWISTS ALONG SIMPLE CLOSED CURVES
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IDEA OF PROOF *
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THM (LICKORISH'62, WALLACE "60)+ ANY CLOSED, CONNECTED, ORIENTED, SMOOTH
5-NANIFOLD M® 15 OBTAINED VIA SURGERY ALONG A FRAMED LINK jcS®

IDEA OF PROOF '

- TAKE THE STANDARD GENUS g Hs of S

. PECOMPOSE Yo, =D o -- °D., A5 PRODUCT OF DEHN TWISTS

L
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THM (K\RW"#&)'- SURGERY ALONG THE ‘

-
FRAMED LINKe L &% L'cS  give — [ -
Q‘ +4
DIFFEOMORPHIC MANIFOLDg \FF |
L% 1L ARE RELATED VIA

|oeA_OF PROOF (N. kU 95)
- PRESENTATION OF NCG(Z) (HATCHER -THURSTON-VAFVRYE 83)

GENERATORS:
Q¢ Q,
9
RELATIONS: - 0;0;=0;0: \F a;na;=¢
- 0;050;=050:0; IF #o.no‘=4

wkw SOME WORDS (¥ o
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THM (KIRBY '¥8): SURGERY ALONG THE ‘
d

FRAMED INKe L & 'cS aive -

l— Q"‘H +4
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CONTACT STRUCTURE‘S

DEF: A CONTACT STRUCTURE ON A CLOSFD, ORIENTED SMOOTH

2-MANIFOLO M* 16 A TOTALLY NONINTEGRABLE

2-TLAVE-DISTRIBUTION BCTM




CONTACT STRUCTURE‘S

DEF: A CONTACT STRUCTURE ON A CLOSFD, ORIENTED SMOOTH

TOTALLY NONINTEGRABLE

2-NANIFOLO M® 15 A
2-TLANE-DISTRIBUTION ECTM

)

SMOOTH CHOICE OF

\ s> TeM

-

3, €M Vo




CONTACT STRUCTURE‘S

CLOSED , ORIENTED SMOOTH

DEF: A CONTACT STRUCTURE ON A
TOTALLY NONINTEGRABLFE

a2~-MANIFOLO M* 15 A

"~

2-TLANE-DISTRIBUTION L CTM
} NOT TANGEVWT TO ANWY
SURFACE 0 B, = TpZ
SNOOTH C HoiCE OF \ ° r
2 2SS M —
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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
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SNOOTH C HoICE OF \ ° r
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\ s> TrM
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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 %!




Knors in Contact STrucTures

DEF: LGM IS A LEGENDRIAN KNOT

MOTTO: THE CONTACT 9TRUCTURE
ALWAYS “ROTATES
ALONG LEGENUR\V\AN

THURSTON ~BENNEQUIN TRAMING »

PUSH L IN THE

Y

DIRECTION OF V

WHERE Y, L Tpl &y €%,

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




Tront Prozection oF Leceworiaw Kuors ‘
L LEGENDRIAN IN (B %,) 6 4= 9=

dx
SO! y CAN BE RECOVERED FROM T, (L)

ZA\

A’ 1




SURGE’R‘I ALONG LE’GE’)JDR\AN KNOTS

- GIVEN L (9,%s) LEG KnOT

>
- X:=2 5.v(K) « STANDPARD NpBHD

~» SL(L)= x vy (D"xS")

WHERE Y(m) =l =M
THURSTON - BENNEQUIN FR



SuRGER‘I ALONG LEGE‘)JDR\AN KNOTS .

- GIVEN L& (51.)'5;4-) LEG KNOT -

] ,
- X:= 5.v(K) « STANDARD NpHD — -

~> Sa(L)= X uy (o“'xs') (

WHERE ¢ (m) = Cq % M

THURSTON - BENNEQUIN FR
FACT: THERE 15 A UNIQUE u BENNES

(MINIMAL) WAY To EXTEND %,

3
v TO S:(v)



SURGER‘I ALONG LEGE‘)JDR\AN KNOTS .

- GIVEN L (9,%s) LEG KnOT

D
- X:=2 6-v(K) &« STANDARD NBHD

~> Sa(L)= X uy (o“'xs') (

WHERE ¢ (m) = Cq % M

THYRSTON - NNEQUIN FR
FACT: THERE 1S5 A UNIQUE u BE v

(MINIMAL) WAY To EXTEND %,

3
v TO S:(v)

THM (DING - GEIGES *Ou) ANY CONTACT 3-MANIFOLD (M%)
CAN BE OBTAINED FROM (S*/%4) VIA =i SURGERY
ALONG A LEGENDRIAN LINK ¥ (s?35,,)




THM (OING - GEIGES Ou) ANY CONTACT 3-MANIFOLD (H/’f»)

CAN BE OBTAINED FROM (s'/8u) VIA | SURGERY
ALONG A LEGENDRIAN LINK ¥ e (s?5,,)

IDEA OF PR OOF: D&L

» OPEN BOOK DECOMPOSITION

PAIR (BiX), WHERE
- BesM ENBEDDED A-MANIFOLD :
v
-:M-% —» S FIBRATION SUcCcH THAT /\ 5
L

S¢=9""(¢) '¢ A SEIFERT SURFACE FOR 8

BINDING

*¥¢t€S”
+8 ON N(B)S B¥xD  Te AVGLE

S =N (t) ARE THE PAGES OF (B,X)



THM (DING - GEIGES "ou) ANY CONTACT 2-MANIFOLD (M%)
CAN BE OBTAINED FROM (s'/8u) VIA | SURGERY
ALONG A LEGENDRIAN LINK ¥ e (s?5,,)

IDEA OF PR OOF: D&L

» OPEN BOOK DECOMPOSITION

PAIR (BiX), WHERE

- BexM ENBEDDED A-MANIFOLD : BINDING

-T:M-B —» S' FIBRATION SUCH THAT //\ s
sVt€S' sS¢=x'(¢) '1& A SEIFERT SURFACE FOR B
+8 ON N(B)S B¥xD  Te AVGLE

L 3

S =X (¢) ARE THE PAGES OF (B,

o (B;%) COMPATIBLE WITH (M,% = ksr ())
- «x(B)YO
- d«.lst >0




THM (DING - GEIGES "ou) ANY CONTACT 2-MANIFOLD (M%)
CAN BE OBTAINED FROM (s'/8u) VIA | SURGERY
ALONG A LEGENDRIAN LINK ¥ e (s?5,,)

IDEA OF PR OOF: D&L

- OPEN BOOK DECOMPOsSITION 1A

WE CAN THINK OF AN OB VIA TS
TIRST TRETURN MNAP (S,Y)

AN //\
SURFACE W/ 2 a. MOVODROMY

eMca(s)
Sx1
(x,4) ~ (9(x), 0)
(x/%) f\-(x,-}.\) x€92S Q
J

e MCG(S) |15 STILL GEVERATED BY DEHN TWISTS ALONG 5.€.CS

<
(14




THM (DING - GEIGES "ou) ANY CONTACT 2-MANIFOLD (M%)
CAN BE OBTAINED FROM (s'/8u) VIA | SURGERY
ALONG A LEGENDRIAN LINK ¥ e (s?5,,)

IDEA OF PR OOF: SINMILAR TO SMOOTH CASE

M ~» (S,\?\ 9]

. TARE AN OB W PAGE S For s*: (5,9

*WRITE Yoy, = Do -~ eDe. ,WHERE C:. 15 NONSEPARATING ON ¢

= CAN EMBED c¢. ON &: €8° AS A LEGEVDRIAN : 0

Fe

~» (M,8) IS OBTAINED VIA CONTALT SURGERY ALONG ¥

QED



Lartier Resurts

MOVES THAT DON'T_CHANGE (M,%)

DING - GEIGES 'O4' CANCELLATION

DING - GEIGES '09: CONTACT HANDLE SLIDFE

CONTACT ANNULUS TWIST

* LISCA -STIPSICZ Ah: LANTERN DESTABILISATION

CASALS ~ETNYRE-KEGEL: COMTACT ROLFSEN TWIST

AVDEK 4% : RiBBON MOVES



Larcier ResurTs

MOVES THAT DON'T_CHANGE (M,%)

« DING - GEIGES 'O4 CANCELLATION

* DING - GEIGES '09: CONTACT HANDLE SLIDE

COMNMTACT ANNULUS TWIST

* LISCA -STIPSICZ Ah: LANTERN DESTABILISATION

s CASALS ~ETNYRE -KEGEL: COVMTACT ROLFSEN TWIST

e AVDEK 1% : RiBBON MNOVES

TLH(AVDEK’M) tA- SURGERY ALONG THE LEGENDRIAN LINKS
¥ %L 6 (5%%4) GIVE CONTACTONORPHIC CONTACT MANIFOLDS
IFF ¥ % ¥ ARE RELATED YIA RiBBON MNOVES




Larcier ResurTs

MOVES THAT DON'T_CHANGE (M,%)

« DING - GEIGES 'O4 CANCELLATION

* DING - GEIGES '09: CONTACT HANDLE SLIDE

COMNMTACT ANNULUS TWIST

e LISCA - STIPSICZ MA: LANTERN DESTABILISATION

s CASALS ~ETNYRE -KEGEL: COVMTACT ROLFSEN TWIST

e AVDEK 1% : RiBBON MNOVES

TLH(AVDEK’M) tA- SURGERY ALONG THE LEGENDRIAN LINKS
¥ %L 6 (5%%4) GIVE CONTACTONORPHIC CONTACT MANIFOLDS
IFF ¥ % ¥ ARE RELATED YIA RiBBON MNOVES

BPUT! RIBBON MOYES CAN BE ARBITEARI\LY CONPLICATCD
¥ CANNOT BE RECOGNISED



TOWARDS A COM'TACT V\iRB‘/’S THE‘OREH

THE STRATEGY FROM THE SMOOTH CASE ©DOESN'T EAsSILY
GENMERALISE:

PROBLEMG:
) THERE |5 NO CONTACT BLOW UP

(THIS WAS KEY IN ALL THE SMOOTH STEPS)

2) THERE 16 NO UNIQE OB, OF (5",?;,+) FOR A GIVEN PAGE - TYeg

9ONLV NONSEPARATING CURVES OMN S GIVE LEGENDRJANS
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THE STRATEGY FROM THE SMOOTH CASE ©DOESN'T EAsSILY
GENMERALISE:

PROBLEMG:
) THERE |5 NO CONTACT BLOW UP

(THIS WAS KEY IN ALL THE SMOOTH STEPS)

2) THERE 16 NO UNIQE OB, OF (5",?;,+) FOR A GIVEN PAGE - TYeg

9ONLV NONSEPARATING CURVES OMN S GIVE LEGENDRJANS




TOWARDS A COM'TACT V\iRB'f'S THE‘OREH

- PRESENTATION OF NCG(5) (GERVALS'IE)

GENERATORS: DEHN TWISTS ALONG NONWSEPARATING CURVE S




TOWARDS A COM'TACT V\iRB'f'S THE‘OREH

- PRESENTATION OF NCG(5) (GERVALS'IE)

GENERATORS: DEHN TWISTS ALONG NONWSEPARATING CURVE S

RELATIONSG * - COMMUTATIVITY :* ab=bo | F acanb=0




TOWARDS A COM'TACT V\iRB'f'S THE‘OREH

- PRESENTATION OF NCG(5) (GERVALS'IE)

GENERATORS: DEHN TWISTS ALONG NONWSEPARATING CURVE S

RELATIONSG * - COMMUTATIVITY :* ab=bo | F acanb=0
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NETAE
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TOWARDS A COM'TACT V\iRB'f'S THE‘OREH

- PRESENTATION OF NCG(5) (GERVALS'IE)

GENERATORS: DEHN TWISTS ALONG NONWSEPARATING CURVE S

RELATIONSG * - COMMUTATIVITY :* ab=bo | F acanb=0

- BRA\D RELATIONS: - 4 LANTERN RELATION

@

ob= co




TOWARDS A COM'TACT V\iRB'f'S THE‘OREH

- PRESENTATION OF NCG(5) (GERVALS'IE)

GENERATORS: DEHN TWISTS ALONG NONWSEPARATING CURVE S

RELATIONG * - COMMUTATIVITY ¢+ ab=ban | F anb=0
- BRA\D RELATIONS: - 4 LANTERN RELATION
‘ S H‘ \

ob= co

-4 CHAIN RELATION

(ab c)"- d, d,



THM (KEGEL, STENHEDE,V, ZUDDAS) *4- SURGERY ALONG THE
LEGENDRIAN LINKS Y R ¥' 6 (S-"/”Su) GIVE CONTACTONORPHIC
CONTACT MANIFOLDS [(FF ¥ %2 ARE RELATED WVIA

~ CANCELLATION

- LEGENDRIAN HAVDLESLIDE -

~ LANTERN MOVE
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