J PM Covx.geve nC

03.06.2094




Q.UAN‘\' ITATIVE ConNpTIONS FOR

RIGHT - HANDEDNESS

A FIORID  ( Ruus DaspRune)

J‘omé work  wik® UL HRYNEWIC S (Acdmem L)\mioe/\%'\‘ch

COLLOQUE INTERNATIONAL
VE DYNAMKQUE HAMILTONIENME

en { honneur de
TeonBere MARCO 60+1



GOAL: have o qumn%ikolhi\)e, cJu"cero.‘ov\, to anureL

thot o dymomicoly canoer Reeb P
LS “ r\aﬁl\'\'-\-\a\‘ded.

O WHAT 1S A “RIGHT-HANES' FLOW ¢
O WHY A “RIGH-RAREN FLOW 1S DYNAMICALLY INTERESTING ?
DYNAMICALLY CONVEX ©

O SOME EXAMPLES
STAEMENT OF QUANTITATWE CRATER\ON

APPLICATIONS TO  HAMILTONIAN AYNANICS & GECDPES\C Frows



ExaveLe/Toy modeL . HOPF FLOW
O (R, Zdoundy ) comdwt Homblomian e ()

.\:",fl,

omonakel ko H: RY R (2%, Y Ya) F s w e+ YY)

2

e

t
QB S HORE L)

=
. € veny otk (s Pen(oolic /
Of. PQN.QA. T 5 //
. Euwé coup. of ot ts

how Q,’.w\\(i\\% R = +4. .

oo P. MmASsaT



RIGHT- HANDED FLoW (Ghys,2009)
Lt X b a morn~srr§u6’wt vechon Jeeddd. om S’ ond. Gt (ﬁé be 4R aoocioted f@gw,
Lt P = { G- monont Bowt peimbitfy saesvan ] amd.
R-{(ppe $=8 | pq mcwvant pnts + Gonde-v).
Lt pe P b sgedic. We dustioguasR 2 casen :

A) MxV(RY-O  amd  SupR(u)U SURPCY ) % pocohC onktb;
B) pxJ(R)= L.

CASE A: The muasw ) oxte FOSITIVELY LINKED .9
roteblon numbex o ¥ (i a Sefert frame) > O

v ]
@ (DCE(P)M)% (0,77



CASEB: (p,@)eR , (T, (S TuSo =>4 0 m—sico
dPTVSM—s SRONCEE

Copgdure  thae fol\Qw'\\%? Q@ oeps Q(me) {(SM‘CO

Od, Q Seoo(l/b\;C IX),J(%S

X f@ e’ ?Wmhcﬁr(oﬂs

of d\Q

btpy= b >+ od  AlSq)- b @i f

[’O,Tv\]

\_( P.q) c = ”\Q &mmf —«@xmK(hg(_v@(Tn.p)/ @(gh,q>>

(T)p, Gndn (N—>4o00 e She




Do a0 oxe POITHEY UKD f o pov- e (ppdeR
L(p9)>O.

RMK: ﬁ% 5'S oe inkiom (S /MMJL/MOZ@, j@/nlL e irtnoolucan
quadio i Lmiting Saum  on T 55 ccaonifalon, the dediuhons
Qj&ggm\)cm



DYNAMICAL INTEREST of RIGHT-HANDED Flow S

THM (Ghys, 2008)
b @l e o rght-bosstet Pl on " thon eveny, finife colltction

Of pQ/\LoCQ/LQCﬂK\JES < 1Re IOOUL/YO(Q@ ocf Q_ BlthO{F SQC.I.":O'\/) .. co/}fnpact
ymbeddioll sifbe 5 st

it 2 R X and. - evey ot in ST mests zm/mfﬁ fmamyg

AT
RN




Im p@dﬁgwﬁlm& ..
. Tocbr Lo guastionwn about th@% Ko coob'hg :
. Quabitokive vk : m‘cm‘c}nong on Row peisthe onnbs Pk &k

< Kot —Lype/b of copen \boak. du@m@og\\c\o\rq
NQ

Figure- e 8\(\‘6 Kaol  ¥ES Stevedore Knot div 16

® &




EXAMPLES of RIGHT-UaNDED FuseR:
Hop&; ?\o\m/ LEY Of Qeodleme Lo e S it Touwde Reemummiom,
/YY\QJ:WLC) Sopene- QOW\%\’%&M\O&\O\\X of 38 PRC prcblom ..

iTMK: jevwwwﬁ S()Q@Vumg/ )qu\f— handecingss (5 ok Pt Lo chnack ~I

PDenornay  Bom 1oudkS Lox grodlome ¥ ews o \nﬁpmﬂo@&'q
or' oA,



ReEeB Dynatics & DYNAMICALY coNUEX REEB Flows

M+l
A CONTACT MAN(FOLD A (M ,?) Wit M s ol (Qnen)- smoot cnenfal
Quuck % 1S o covuenbolole tELQM OJ,Q MPQ/\QQOUY\SZO Tn ?a)té\tuﬁa/t, EW
ousts @ i\lEO?U/\/L o .. oL A (dot)m LS o Ualunme fort/wx anmal

?: Ker (L)

EXAMPLE .




bt X be b Reeb veckor field amociarol e a ce.
L CLOHO omal LX(X: 1 )
Rk (;j Q be o Reeb Q\O\n cle. tha £Qoub %Qw@k@» \Q% X

5

> X

S&dmp\ect\'(‘. ddv
Qovwn on ?



DEF  (Hofec- Wy g - 2Zelnind ev)

A Recb food on a \\omob% 3-sehona () s C\Yha\"n((‘.‘&u\{ cond ey
L euew, peuicdic obit hon  (CONLEV-ZEMVER et >3
U

- ? N 53 R %Qobc& sgmnpf&wﬂct@ Heivol3akon

L0 we fux ¥, consiooe W€ 3p and ifs otk ( che(P)q')tem]



« Covnioa  the a/njuﬁwc coondhinate L —> ey of
D@tm(\? W rospeck te Tt %QQM Trivtabzodion W

o (CoONLEY-Z2EHNDER WE X - Q tL\EOTJQJ + ﬁ

|
varua ko O:?, O QJ;QJV ©£ @D
botuxon. O and. T

RMK: on S 8&%@& Sﬁm@&d:\'@ Tridolizakionn are harmaropic
So Cor\Q%~}Q\(\\\d&JX wdex deen ot dQ@QJY\d on W



EXAMPLE of DYNAM\CHUM coVEX REEB FLOWS :
Qm (R io\wox%;) R oR ke ob o Do el fismeeo

Chore t R
< C\)H }H"m\ LR ( H-ay Compocjt @“Q“ﬁj !eueL)

LSl DrNeMCRUM ONOEX Ree®  Fuow)

Wi cothock %@N\ o = )ll &%/\d\%/\ - %/\d%’\ + %deji — %QQ}OL?,>



WHY DyYNQMCRALY CONVEX REER FLOWS
ARE \NTERESTING ?

THM ( HOFER- WYSOCKI- 2EHNDER, ' 98)
EVERY  DINAMICALLY CoWveEX REEB FLOW HAS A
DISK-UKE  BIRKHCH SECTION.

thetis. 3 embadded oisK Y such tha t

N7 s o peuodic odolk

2) b2 A

3) Qe othit in S30>  meets nt 2 mﬁmf@ay many Lime)



K-0Ke Birkh
. - gl;cjt{ioh, e Birki oﬂ:

Im poru%tu&gm/ LR PR, Qrm Ome.\DOd( ochompo%iLfmi
X ;Q@ovoc\ir@iom




QUANTITATWE CRVERION FoR R\GWT- HANDEDNES S

Lat Ko be am  wnlnotbeol poriodeC nlat Lot SelP- Qi b = -4
Thom, by HRINIEWCE (2018) t bowds oo olisk- Odfe. By ho sectom. >

)

(T, %)= @(O;"M)
Acye):= ﬁmin? ing © T
Todm (e LenKing (‘K(T,x; ), Xo)

Wi ...



e DS ue3 0, consoleo the ANGULAR COOROINATE — (E) (4 %) of
Depuon e g@é@ Cunt  gloeoQ sy peeche friviotsgakon )

x

?tﬁtm
@(T}xﬂ&)‘ @(O;X,&) LS fﬁw (/CZ)LLCL‘LZ(OV\, (éefww O MT) ij Jhe @’f—f
032 t— @(t/%,u.B

e Tor 2S” e st ﬂ'mKrmg( K(T, %, 2), Xa) W hot

T% Z) s o e Poup conerm\’\% dpfﬂ
O\



«fmsb pont w2 W

befos e N (/

o Fust pont ac\ 2
|8

TE‘UL ‘pOOP K(T,’l/ Z)

RMK: Lf gaamé(fy A (Ye) oo hot o!epem/ on Y hon on Jrh‘u(oﬂzzoajc\ow.



THM A (F-HrNIEWICZ)
Lot (@), be a cgrmmecniiy conoe Reeh Lo on S,
Lot fa ko am unlotted peucohie bt with self- fimKono mumba <4
0 R >AT
o (@) pem 4 nyﬁt-f?mmd



COROLLARY  ( STRICTLY CONVEX HAMILTONVANS)

ot H R*-R be a STRICLY caWgy HAMITOMAN , D2 eTd
. H — . ) . . .
Corsdwc (Ci)t ‘H“m>t€@ arol 2 (’orres/mm//y olsk-tie 5{1//(&%/ Sechom |

& £ T >TT

whine “Canp(Z) = 0f {”T(?c) fe%wzmy%zm of % om Z}
tham H
(ch: ,H_,m) A3 Iujﬁ{'- handed

Alnest dureck {\’Q\Pﬁ /\D‘C@\JiOU\S Qloscack Ciitevian «  Lemmao @£ Qrm"l&—guga%ao
&

Se.eomBo

telR



THM B ( Geoolesic Plows on §*)
Jot % be o Riemammwam, et gn S 19

Sz min K § 0¥42...
max K
whotw K & % %wm@w\ c\moofvw\y\/ thore tha

opatanic Poow on ST UPEs to a gt -hondssl oy on §°

RMK: Thue eust  Riemominaonn, cmeknics on S such Afot HRo
SLES DS fod doen vt Pt Yo a \('\%\n%—\nm»d\szd\m
(e DQ\OQVK\O@ | prvate Commumi (gtion ) |

Q- Whot (s tHhe O(JHM /\Q'\V\C\(WWB COV\SAFOLV\JE 8 ?



SOME IDEAS of the ProoR of THM B

b g ke o Ramown0in mebut o0 S kot s . pincHED |
min K > S hax K

(fonstmpaty  ondunme.  mexk =4)

» Conuclen tha %QOO@MC 3?@0@ omoccarel +o (S 93 - (Cbt)te@ 'S
dufongal o T;Slz { ns \%cm,m:/xg,
TT: TS—> S
bhs e gty werzeTis

ol nduson a0 T¢S o CONTACT TORM
%Qc@mtc Lo 15t QO‘TUUU)QDK\@\N% Qaslo R



e We cou doukg -Q);)?t @bgee@ to oc <P€Ow @)Qteu; Ve 53
.3 4 ~2
’33 - S — T8 S
amol %
D% 0(, = fg >\o, \Ne\Qf\D\ >\° = ’_;:(Q(Ad(j/\— (d/\OL/)LA + ’)CzOk\g';_

- ‘dzOL%z> '33
:Q%'- S iR ~ 30k NNTeIt N %w&k\w

THM ( Hoowis- Po.kut\o&l\,?.ooS)
TP (2,9) a8 S-pindrad. Wiy §>v/g ERowe the Ragh 7Q€ouu of

DNg ol LS o\vgm&on@&g ConVelL |



C: R/tz — S* st spud em‘mzobtu\% (L= QQ/YKJH%\ @f C>
\6C 1S dowdnQs corn @g S>> (<)), Tl) LW N
8(: LS Aoulke coden of 5t~>(cc—s>}—éc-s>}i\n 33

C

“Birkhoff ooy Ac

(5,8) > (c(S)) conS () + snd 5(3)L>

N s LRe &Pt # A an 3

Tn Sg b WP KQ :




T X ?
Diroe® gy DO > amo
\

-+ *

v /&me,\ﬁg(K(T)x; §>/%C>

[\ ST x,w) AT, x) b ( KT, 2 AL
&mmg(mmm,&) ot (KT x,2)) A) %mkt?j (K% Z), X )
AT T > T mink = TS
NRYNLEWCZ - SALONRO
2a\3
~ T T = infirnum of
e (KT %, 2)Re ) < /Ton " it fime Boachion

4o A



So
A ®(T/ X‘u) % “Tinin

2V

. A“&( MTM‘/Z)I Eﬁ) M (T %) + N(T %)
ﬂmkzv&j (K 2), e ) M (T )

~
sone. Q8= KeuXe So

nb( Kre,2), A = %mkcgj(m@),%c)+¥mkﬂc\j(mxu‘2>,ﬁc>

M: M(Ex) ~ ¥ EI{Mch]a) c g W &Ef' o&? Qt\rﬁvofrmvx mep on Ec

2L




TTeols —» Kuengenbeg's thv 4+ Corcuony of Topanogeu's tRam.
J —g v <

lemmo: TP §> 4/g P4QEB(5,93—5 € (L%gﬂw_\%ylj er<\4r_§_4>

Yo M(T,%) +N(T %) N 72 L

M(T, %) ~ [ 4 27/_/1/ W
l¢

Hemco.
A@(T) x,uv)

Qm\ago(L(LT, x,z)/%c) |+ 201 <ﬁ\§;g _A >




1opNoRpYS £
> AP0 => " Tmine = 21 <Z d >

HQN\QQ

g 2TT<’Z» _/\__> 2 L I
L+ ° .

L.
S(2F-1)-15>0  « wug
e e

oot

=> Lﬁ % >
O 1
2... LA e absthact cutencou (S
L g '
“ Sqﬂm&g&ok,

the 77%@ S riﬁh%—houd,@@ |

]



ThanK z/ou |

Zyeux Qrniversode can-Feve |



