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Extension problem of quasi-morphisms
and commuting symlectomorphisms
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1. 0000000 obooobbooon
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O, 000mMO0b00b0boggbiffty0ig, 00000 M,wO OO
DoOooooboobod SympM,o)ODOOOOOOoOOoooO.

Symp(M, w) = {¥ € Dift(M) |y w = w}.

M,wyOOogooooobbboooo,0bbbb ecxobbbbboooooon
XM)OooO. MO0OODOH: M-ROOOO,0000000000000 XgO

000 VeXMDOOOD, wXy,V) = -dH(V)

00000000 (wOODO0OD0OO0OD0O0000,00000X,0000000).

0Do0s!'0S!'=R/ZOOOOOO0OD. 00,00000000000000000
000000000000.000000000,000000000000 (M,w)d
0000000000,000000H:[0,1]xM->RO0O00,0000T10,1]1xM
0000000000000000000. 00,0000000H:[0,1]xM >R
0000,000000000+00000000HO000.000H,:M—>R0O
H(x)=HtxO0DOOOOODO.
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0000000H:[0,1]xM ->RO0O00,0000000000000 {¢,}eo.y 0
00000000000 {Xy),000000000000.000,00000 ¢% =id,
Y _X,,000000000.00,¢,0¢,0000,000H000000000
0000000000000,0000000000000000000000000
0000000000,

000000000000 (MwIO000000000000000000000
000000,Ham(M,w)00000.000000000000000000000
(000,00000000000000000000000000,00000000
0000000000000000))

000000000000000000000000000000,0000000
00000000000000000000000000000000.

0000000000 Ham(M,w)000000000000,0000000000
Lie(Ham(M, ) 00 00000000000000000000.000000000
N0000000000000000000000000, Lie(Ham(M,w))d C(M)/R
000000,0000000000000000000000000.

2.000

godgddoooo,bbbbbbbbbtooddddoooooooouoaaoooon
gboogdboogbbuogobo.bggbbuobboooboooboogbo
gbhogdoboggb,gbbuogbobuoobboobobooobboooboboodgbo
gboobouogoobbooooobbogag.

200000000000 000OO0DO0ODODODOODLDORRODOOODLDODO
gobodbod : ™-HamM,o)UDOO.OOOOOODOOOOOOODOOO
g,0bougoobbbouoooobbbuoodaon.

) bgoooobooooboouy,bgo.ooo v, u,,00bgooboooboooon
gbbodgbuogbboobude, o, ggboaobbodg.aobn,
UboodbdeUiibO,00{xeM;¢px)+xjU 0000 0O0OOOODO.

(i) Lyw=0000000000000X00000000000 {¢he 0000,
0000,0¢4,00000000000000000,000s:eRO000 ¢
0¢,000.

00,00000000,00000000000000000000000000
000000000,0000000000000000000000000.000
00000000000000000000000000000000000000,
00000000000000000000000.000000000000000
000000 Sympy(M,w) 000,

0021 (BanZ&]). DO /020000000000 SO000000000 oOOOO.
DDDDDDDDFluxw:SympO(S,w)—>HL',(S;R)D

1
Flux,(h) = f [tx w]dt.
0
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000, {¥'eon D Symp,(M,w) D00 D00000,¢°=1,¢'=n000000.00
00, Flux,(h) 000 ('} 000000000, Flux,: Sympy(S,w) —» H/(S;R) 0
well-defined 0 0 D OO0 0.

ggbobobooogbbbooad.

00 22(KKMM2T)). 0O /O0D20000000000S000000000 OO0
O.00004, Sympy(S,w)d 000 (hy,...,h,) 0000000 4,,;0000 hh; = hjh;
gboobuoooobo,oonobobod.

dimg (Flux(h,), ..., Flux(h,))s <L

gbogbobda,bgbubbobobbobobooboboobo,ooobon
gboboodboboodbbooobboooboboo.oobobooobbooooboo
gboooboggogon.

00 23 (KKMM2T)). OO0 /020000000000 S8S000000000 wO0O
O0.0000,000000A:Z"-Symp,(S,0)0000,00000000000O.
dimg (Im(Flux, o A))g < L.

gbogbdoobooboboobobbobbobooboobooboobon.

00 24 ((KKMM2T)). OO /020000000000 S8SO000000000 wO O
O0.0000,00 hihy=h,lh DOODDOOO hy,hy € Sympy(S,w) 0000, 000
Ooo0oo.

Flux,(h,) — Flux,(h;) = 0.

ggbobobuoooobbooooobobogao.

00 2.5 (KKMMZT)). 00 (020000000000 8000000000 w0
000. 0000, 00 hh = hyhy, Flux,(hy) € SpQLZ) - W,0000000 hy,hy €
Symp,(S,w)0000,0000000.

Flux,(h,) — Flux,(h,) = 0.

oo pBsgobppP2poobdoobooboobobooobo,bboobooboboooo
O200000000.

.oooooog,bboooood
OO0 2300000000000 obogppydboooog ey, 0o
oboobooboog,bobbooboobooboobooboobon.

O031. 060000000 u:G->ROOOOO0O (detect) DD OO ODODOODO.

D(u) = su% | (x) + u(y) — p(xy)l.
X,y€
O00DwDOOO,000Du) <eo000D0D0,x00000000000.0000
uO0000xeG O00ReZODOO u(x) =nu(x)000000, 0000000
O00000.ONODODOOGUDOOOOOODOODOO00O0QG)DOD (@mooo
0o0oo0ooooooooo).
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O032.Dw=0000,py0000000,000000000000C0000O0O00.
goboogbooboobobooboobo.ob,0cobobecbuooboon
D000000D0QG),GL0D0000NDNDDN00N0D BG)ODDDOO,

Q(G)/B(G) = Q(G)

gboood.bugobobboooobobuooooboo.

033.00000o0bogoooooboooboooboo,obooobooon
DDDDDHomeo+(Sl)DDDDDH/(-)r\n_éoJr(Sl)DDDDDDDDDDDDDDDDD.
g, ugggbbuogdgbbuoogbbuoogbbooobo(@mbooaoboog)
gooboboooooooobd Ere7). 000,000 2400000000000
0000000000000 00000000 /rsw2)0000000000°%

ggbbooboobboooobbuobuooobbboooboboa,bbboobo
goooboooobobooon.

gobobobobobidl Moo oooob,00b0b0bobil wdb
gooobbobooddo.2e000doooobboobbodd Moo
000 Cal: Hom(M,w) - ROOOOOOOOOO.

1
CMM@):M[‘jﬁFMﬂdL
0 M

000,F:[0,1]xM - RO ¢r =¢0000000000000000000. O
Caly(¢)00000000FOOOODOOO0O00,00000000000 Cal: Ham(M, ) —
RO well-defined 00000 00. (0000 [CalZ0, BanyZ] 00 0 0)
0000000000000000000000000000000000000
000000.00000000000000000000000000000000
0000000000000000000000000.¢°
000,00000000000000000000000 ((Banz8)O0 0.

00 34 (Ban78)). DOOODOOOOO0O0OO M,o)UDDODOOOODODOOUO Ham(M, w)
gboobogao.

gboboobo,gbobuboooooobobdbd HimM,w)DOOOoOOo
gboodgboobobodbogbbooboo.gob,ggoboouobooboobn
DOoooboboboboboboooobdgbd, EntovD Polterovich [EPO3] 0 0O O .
gboooogoobobooooboboogoooo.

OO0 35 000000 u: Him(M,w) - ROOUOO. OOODO MODODDODDOD UO pO
DoOooboboobboob,[ollxvbboobboobbooboooboon

'000240000000000000000000000000000O0O0O0OOOOO0O,200
o000 mHWDO|O (OODODOOO0OO0)oOooDOOOooooOo0ooooDoooooD4D0D000D00O0OO
opoooog

ZDDDDDDDDDDCalM(¢)=f01fMFtw"dtDDDDDDDDDDDDDDDDDDDDDDDD

0000000000000 obDOoon well-defined000000.00000,¢r=9000000
oboobOoooob rOob0O0O0O0O,00b00000COO00 F+COerc=00000000

O, [(F+Ow'di= [ [ Fe'di+ [ [ Co'# [ [ Fo'dD00000000000.
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1
/l(QOF):f thwndt-
0 M

OO0 36. X, YOUODOOOOOODODDODUOO M,w)OOUOODOOO. XO YOO dis-
placeable D 0 000,00 fe Him(M,0)OOOOO, fX)NnY=000000000.
O00,YOyOOOOOO. OO0 XO displaceable 00 000000, X0 X000OO
displeceable D 0 0 OO O0O0O.

F:[0,1]xU -RODOOO,

gbooooogn.

00 37. 000000 u: Hoim(M,w) » ROODOOOOOOOODOOOO,MOODOO
displaceable D0 D D000 p0000000OO0OODOOODOOODO.

0038 00,000000000000000000D0O00O0OO000O, 00 B420
displaceability 1 0 0 0 0000, displaceability OO0 OO0 OO0 OOOOO.
000,0000000000000000000000°%0 displaceableD 0000
0000000000 0000o0o0,00g EkEPOAJOOOOO0ODO, 00000000
00000000000000000O0O0O0O0oOo*f
OO0 /P00 0000DO0ODOOOO,00000DO0CPO0OD0DOOOOOOOO
00

{[z0;-..32al €CP"; 2ol = |zl = -+ = [z,]*}
O displaceable 0 00000000000 [BEPO4] 5.

Entov [ Polterovich [EPI3| 0 00000000 (I O0OOO0OOO [Enfld, PRT4]
0d0dO0)oOo,00000b00dddd0oooOoo00ooOooooboooOoOooOon
O0.000,00200000000000000000000000000000O
OO000O00O0O0O0gd pylpy06|00O0O. 000D OD0OD00O0O0O0OOOODDOOODOO
O0,00020000000000000000O0O0O0000,000000000
O,00000000@00O00b0bobooooooooo000ooOo)yooooooon
Odddooooooooooooooooooooon.

gg/02000b000dobo sl wdobo,pyboogn
O00000wpy0000000O0.00 2,2 300000000000000000
ao.

0039®Py00000000000000). Alnamsw = 4. 0010200000
D0000SO00000000 w0000.00800000000 HY(S;R)O0
00000 vVOOOODI00D0000000,Flux,(V)WOOOOODOOO aoo00,
Alramswy =pp00000000000.

4. 000000000
OO P2 300fdoooogoobooobooboooooooboon,

‘0000000000000000,00000000 AnnaKiesenhofer 0100000000000
oboooooobooooobooooboboooooboooo.
‘000000000000000000 [KR™YIOOO0@OO00)
‘cpPr000000000000DODD0O0ODDDODO0OO000O00OOOOOOaq.
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0O 4.1 (Proposition 6.4 of [KKMM?0]). 00 00O
1 5N->G> 0—-1

ODOO0.000¢g:G—-G/NODOUOOOU (virtual section) D00, 0000 OO0
Ooo0o0DA0O0O0O0O0DOD i A-=GgUOOOxeADOOO Qosi(x)=x00
O0000000000.0000,00#: QG)—»QW)‘¢nDn0.

00 42. 00 10 AUDDO, 00000000000 DLO0O0DbOOODO0O0
([ish74]). U0 E20 0000000000 uoooooo,boboobobobob
D000 E3000boobobobobooboonboon.

gboobooobobobbobobooboob,obo0b 2P 30000000
goooog.

Oo43@I0000000O0O0DOO).GOOOLO,NODGOODODOODO,0D00 U0
gbooobooooobbbouog.ooogn

I5N>G3 01

DoOod.dobbodbbAdODDOODDO0O ssi: A>GUDOO0xeADDOO
gosi(x)=x00oobobooo.0b, 00 A~ QUUIUOLODLODLDOOOOObLOO
pOgb0o0od0booboooboboboboboon.

() 00 ¢lag:¢ '3 —->BOODO000(MO000000000000)8%:B-G
ooooo.

oo, bbb couobboubbidwe: G - ROODOO, gOOOODOOODO
a:G-ROOOO,ay=p0000000000.

.00 22000

O000,00 383000000 200000.

gboboboboo,00Edpogogd, oo oboboboboboo
Oobobo.coogo,py0000000wp, 000000000 Sympy(S,w)d O
Ooooobodobo,boob0booboboobobuooobuoooboooobooo.
Oo0O0,py00000O0O0Dw,00000000O0DO0OODOO.OD0O0OO0DO0OOO
0 Brandenbursky U 0 0000000 ODOOOO0O.

Brandenbursky [Bral5|0 0000000000000 O0OOO0O, Ham(S,w)O 00O
O00000 ug: Him(S,w) = ROODOUO0O.O00O00O0ODODO [sh1d]0 SOO0DOOO
Ooooboooobob20000bobboooobobobooooooog.

00 5.1 (EPPI2). O S,0)0000SO00000000000(MO00)wd00
0000000, 00 uy,ie: Ham(S,w) » RO Ham(S, )0 00000000000
000.0000,;,0 w00 - w: Ham(S,w) > RO C'000000000O0
ooo.

o000 s2. 00000000000 b00D MU DOoOoooooooo u:
Ham(M,w) - ROO0O0O,pu0C'0000000000D00O0O0O0OODOOD.
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Ugboboobobo0pp 00000000 uwp-ps00000000 B3000000
Doooo,ogE@2nu00boboodb,w,y—-—pe000000O00O00DOOOODOO0O. O
ODO00000, Brandenbursky U 0 0O 0000 pup 0 Symp,(S,0) 000000000
Ham(S,w)UOOOOOO0OOO0O0D00D0O0, 0000 Sympy(S,w)000O0O0O00OO0O.
Oo0o000,up—-pe 0000 0dgooooooooobon.

00p2000. 0000000000, dimg (Flux(h),...,Flux(h,)), > (00000,
000,h,....h0OOOOOOOOOOOOO, Flux(h),...,Flux(y,,)0 00000
ooo0oo0oo.o000,

V = (Flux(hy), ..., Flux(f,1))g ,
A = (Flux(hy), ..., Flux(hy1))z

0000,A0VOOOOOOO0O.
00,000
1 = Ham(S, w) — Flux (V) > V = 1

O000ADOFux'(V)OOOO s;: A — Flux” Y(v)O

s1 (@ Flux(hy) + - - + ap Flux(hy,.,)) = h{' o --- o bl

0000,khk;=hk00 0000000,
000,008300,u -0 Flux™'(v)0DOOOOOO.
000, Flux(h),...,Flux(h,,) 00000000,

dimg (Flux(h,), . .., Flux(h;))g > 1
Doo,g0bgobobboBsagooob.oobod,

dimg (Flux(h,), ..., Flux(h 1))z < L

6. 10 B90 00O
00BRU0000000000000000000OO0.

OO0 6.1 ([KKT9, Lemma4.8]). D GO, 0000O00ONOODOODOOOOOu:N—>R
oooobO.0b00oobobnD f,LgecgUUuoobooog.

e flgf g =(efgDf,
o [f.g]l €N,

o u(lf.gD #0.

Doob,cgho0bobob0atbibpe=p00000000O000O0.
ggbobobooogbbbooad.
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0062 0000004:GoROOOD.O000, f,geGO flgf g™ = (gf g )f
0oo000o0O0O00.0o0o0O,

aLf.gD = 0.

D000 e3 UL 2000.

O0DRIODDODO0O000 f,geFux '(V)0OOODODODO w0 Flux™ (V)OO DODOO
oooooboo,bgBg@mpouoooboo.ooo,bgoboobobooboooboo,d
Doobogboboboboboboobobobobo.0oboboboboboo
oogooboooboobobobooboo,bobooboobooboboobboobobOon.o
poogb3gbobobbooboobooboobooboobobboobon.

.00000oooboooooooog

000 KKkM2TOO0oogooogooo, bbb oooboooo
gboobogg.
pyOUOogooobooboboooooobobboogoo,bbobbuooooob,
Doboboooboobo,yyooobo,

e NUDUOUODOODO U @WDLOODOUOODDLO)ODOODLOODbDOoDbOoo.
e OO OLOOLOOOODLDDOUOOOODDLDLDOOUOODD.

000000000000000.00000000000000 [KKM7211000.

O00O00ONOOGODOODOOOOi:N->GOOOODD,0000000000
000 #: QG)—»QN)DDDDND.000,000000000000000000
000000000000000QMW)/i*QG)ID0N00NNDN0NNDND.00000
0,00000000000000000000000.0G000000NO00OC
00000 G-0000000,000x€eN,geGOO000 u(g'xg) =p(x)0000
oooo.

OO071.06000000000000G6-00000.
Oood72. 00 &a000.

0000000000 #QG) cQNDDIDNDD,QN)‘/iF QG IDODOODN
Doobooobooobooboobooboon.

00,060000,000000([G,Gl0G, 0000000 G/[G,G10OG*00
0.0000G'00GOO0O0O00G:G -G, 6006G*0000004¢q:G— G®
Doo.0b0,bbo0bo0boobdgoboobooog.

0o 17.3.
dim Q(G")°/i"Q(G) < dim H*(G™)

o, dgdcooobbboooooobob,oobo,

dim Q(G")°/i*Q(G) = dim H*(G™).
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0O74.00/020000000000S8S0000.060S0000m(S)000.
oo, goooboobooboobuon,ob z™3og

dim Q(G)°/i*Q(G) = dim H*(G™) = (2] - 1).

Dooodooodo.booboooodgoodoodgooooogooooooon,
[KKM*21]0 000
dim (Q(G"°[H'(G)° +i'Q(GY) = 1
ooodaodo.
o075 00000

Q(G°/ (H'(G"® + " QG)) = Im(g") N Im(cp),
00000.000,¢: H(GEF->H(G)ODODOODODODOO. 00O,
dim (Q(G)[(H'(G")® + " Q(G))) < dim H*(G).
076.0600000000000,HG)=00000000,00 7300
QG"? =H'(G’ +i'QG)

gbobogogn.

0077 00 3430000 /K2 j000000000000000000O0.
OoOOoo00O,0G6/NODOO (amenable) DD O00O0D0O0GOOODOOODOONOODO,
0033 M@™0GONGPO0G/NODODDODDDOoDOooooo.

.Uuuogooooooo

0GO020000000 u,m:G—-R,0(000000)I0D0O00ODO,0000
c>000000000geGOO00 ! m(g) <mg <c-mw(e)00O0O0O0O0DOO0.

0GOODOO0O0O0O0OONOOOD.OGOOXxOG,N)-00000000,00g€G
ODaeNODOOOOx=[gal=gag '« 000000000.0GOO00[G,N]O
(G,6)-0000000000000000000000.NOGOOOOOOOOOO
0,[G,NJONODODODOODOOODO.[GNOOx0000,(G,N)-0000 clgyx) 0

clen(®) := minfk |Ixy,...,x € N,Agy,...,8 € Gsuch thaty = [g1, x1]- - [gk, Xk]}

DoOOoooOoboo.g0,Feketed 00O O0OO, 00000

1 n

selgn(x) 1= fim S8

00000,00 selgy®0 x000 G,M-000000000.
N=600000,sdge =sclyy000000000000000,000000

0000000000000.000000sl00000000000O00 [Cang)?
‘0000000000000000000, [KKMZI00000000000000000000

o0,0000000000000.0000D00000DO0OO0, [EFad], [Cam9]0000
'D000scl00000O0O0O0O0!
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OO00. D000ooboboboooooboobO [EKor], [BIPOR], [MimIO], [Tsul?],
[CMST4], [BBEIA], [BHWI9| O OO O.

o000 GN-U0D0U0U0D00D0000D000U00O (RKTI9))
00,0000 [KKMM2(], [Kar21al,[Kar2ZIh | O OO 000 000,0000000 [KKM™21]
Oo0O00oOoOoooooag.

00 81 (KKM™2T). 0 GOOD0D00000 NDQNC =iQG)+H\(N°0 0000
0o.0000,

(1) sclg O sclgy O [G,N1D 000000,

() 000,00N=[G,G000,000 x€[G,N]O00DO sclg(x) = sclgy(x) O
oo.

00 RIOO 6000, sclg0 sclgy 0000000000000, 00 [KKM™2T]
00GOO00F,000000 Au(F,)0 NOTIADODOOODIA, 00000 sclg O
scley00000000000.

000000000000,sdg0sclgy000000000000000000.0
000 BIOOQNYC # QG +H(W)°00000000,00000000000
00000000.00000scdg0sclgy0000000000000000000
000000.00,000000000000000000000000.

082 00!/020000000000S,00000000w0SO00000000
H'(S;R)000O0D000VODDO,G =Sympy(S,w), N=Flux,' (" OOO.00VvOO
00!/000000000,scdg0sclgy0000000.

O000000BY0PYyOOOOOODOOODOOODOOOOOONOOODOOODOO
0000,000000000000000000000000000000000
oo.

[KKMM2T] 0000 QW) # #Q(G) +H/(MC D000 (G,N)D D00 m@ooion
00000000,000000scls0sclgy00000000000000000.0
00000000000000000000000000000000000000
oooo.

gogood
0000B2000. 000000000000 MOOOO x000000000000. OO0

MODOOO2m000)00000000.

0000,¢, 000000000000000C'000000000000.00,x000000
0000000000,0000 udr)=n0000,u¢r)=n0n—cd0000.000x0C0
ooooooooooo. O

0000 X@000. 000000000 u:GoR, 000 f,geGO000 ugfeH)=w(H)0OD.0
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ooo,00o0-.0000,
1
(g™ f&) = (Pl = — - (g™ ") = (™)
1
< = (lutg) + (") + (g™ = (Ml + 2D(w))
1
< (lu(g) + nu(f) — pu(g) — nu(f)l + 2D(w))
2
= =D(p).
n
00-00000000,ug ' fe)=nHOODO. O
0000 B3000. 00 f,geGO flgf'lgeH=(f'¢gHf00, 0000000
.81 = (fef™e™) = f(ef g7 = fef g™ = 1" g).
u:G->ROODODODOOOOOO,
1
l(Lf, Dl = — - lu(Lf", 8D
1
< = (@) + (") + (g™ + u(f 1+ 3D ()
1
< - (lu(g) + nu(f) — u(g) — nu(f)l + 3D(w))
3
= =D(p).
n
0000000000, f.gh)=0000. O

g

oboooooobOoboboboobooooooobooboboboooo.ocooooooooboOoDbo
gboooboooobooboobo.oboboooooboooobobooobooboooooboooo.
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