The uniform perfectness of diffeomorphism groups of open manifolds
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. EBRETFERKR

AFEL, ZRRIRD 7 IR D —RRSS M - A FE - —RREHIME ([2 DWW T D f&HAN
Z X - Tomasz Rybicki K & DL EBSE [5] 1IZBES 2METH 5.

LRAR DR FIFERE (& 0 IEMEIZIE, ZRRAEDONEIZa N7 bEZRF>Tid &V b
'y 75 MO RE) 1, e U T oaelE e Btk & U T RSB E % £
D I ZAER & L TR ST W5 (Herman [6], Thurston [12], Mather [8], Epstein
[4], et al.). F£7z, T2 MERRKRD NEIZBEWT, I8 2 hRZRDZIXES W
id &A1Y by ZRMAHEMOBETEICDWTIE, D McDuff [9] 23562 2R L TW5
(cf. [7, 11]).

K& #ET, T DERD Gromov DFOREMATEERRD K E Ziiivid, KRB GI bl
BAL, SVEBMIZEET LI L 2R U7z, BBt B IZBL T, Ho&i%
TR 1 DOILOREIT OFE LTRT & SO T O EFHIS & & @RI
BENEER, D —RRGeeltE - AW - —RREAE OISR U 72, RS, ZRREOH D
FIFEEED —RRSE2ME - B FWM: - —RREAIME (2 DWW TiX, D. Burago, S. Ivanov, L. Polterovich
2] (2008) IZ & B, #FD M7 P ALK VA IZET 5 — ﬁ’“ﬁ’m%‘%\ & 3T Rk
RO FEAEHED —RRSE =M 2B SRR ITHE S, FIIREAED—=H DR [14, 15, 16] 12
£ 0, AEOT B LT BEEIRT O FAZ K ORI FIMERED ﬁm%lﬁ —hR B (2
B9 2 aFENRERPBONTWS. UTT, ddG i G O 15 o IZEYT SERE
ZRT.

EE A. (2], 14, 16]) M & n iRoG BHZRRIK &L, 1<r<oco, r#n+1 &9 2.
(1) n=2m+1 (m>0) D& E cldDiff (M), <4 TH 5.
(2) n=2m (m>1) DGH,
(i) M D3 m- NV RIVEEZRONY FIVASR 28T cdd Diff (M), <3 &7 5.
(ii) m>3T M D &E% kO m-BIR 258 C° ZMBFE 2K THE,
cldDiff" (M) < 4k + 11 A3 Y 3L D.



EHE B. ([15, 16])) M % n ot g BHERIK (n > 1) &L, 1<r<oco,r#n+1&7
5. BbL ())n#2,4 or (ii)n=2m TM P m-"Y RRVEEZLRONY RIVGEEZE
D76, Diff (M) & —RREAM 1272 5.

T. Rybicki [10] %X, T /N7 bERIRDHERIZONWT, R—X TV E WS FHRZ T F
ADBET, AV MEERRDEIERS B\ id &1 Y My 7R FME O TR O
AHRMEICET R EMATNS.

Boxld, SR 2B E LT, @ 5] TO) BEfzER>2a 87 FERRIKD
BEFLOEE T id TH SRR R ORI HE X (i) —OBZRIEKD a7 v 5%
RFD LIFBR S WD [FIFE DK RE DIGEIC T DFEmEFRSE, TaOERI~V 2
fF7-. BT, ZRRIE O T, BRZFE>THRVWET . BRERZLVGEIZHR
S LT, BB SRR EIHRT 5. 35 Diff (M) 1 C° ZEA M @ “idy & C"
1Y by 7 2 O W EMET REROKTHERL, M ONDES C 1T LT o
Diff" (M, C)y X Diff,(M,C)y &, EFEDOA Y FE—IZ “C OH 2iEHE id” X “a 37
PR EWORMEMNINTE I ETERIND.

EFELn=2m+1(m>0),1<r<oo,r#n+1DHH:
(1) M 28 2287 b n RIGERRIK D& & cldDiff" (M, ) < 4.
(2) M S n Rt BI%RE D& & cldDift" (M), <8 7 cld Diff’ (M), < 4.

EFEILn=2m(m>1),1<r<oco,r#n+1DEHE:

(1) MEZ av X7 b niRGEHAK Tm>3 95, M bHBPFE~ kO m-BkZ2E
£ O SAEAE 2T ddDIff"(M,0), < 2k +7 &735.
(2) M % B Z2Ri7=720 n oG 2K &35,
(i) M P m- Ny RVEEERONY FIVORZFTE,
AdDIf" (Mo < 6 #2 cdldDiff"(M)o < 3 #3012,
(i) m >3 T MIZ@E% kDO m- NV RVEEONY VAR H 2/Do8 T
5. HDaATHEKE Py TKRY.
(a) Py @ % m itV 2 HSBESITH LT 7 displacement property
ZRCIE, IRDEED LD
AdDIff"(M)y < 3k +8 7D cdDiff" (M) < 3k + 5.
(b) Py @& m oGV S Py @ m o ERKIZH LT 58 displacement
property ZFFTIX, IRDFK D ILD :
Ad DI (M)y < 2k + 10 5 cdd Diff7(M)o < 2k + 7.

Displacement property (Z2WTi% 3.2 HiTHiEd 5. T I1(2)(ii) 2B 25 a 741K
Py @ m Rt BV @ the displacement property DA L, HEIRTCTO KT D
AHMIOFRD 1 DOEEICR->TED, ZI T, ZO&M42MEOFICERRYIALZ
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ET, ZTOWEGHIPFHZIKNTTWD. EE, ZOFHliiE M AEHZRRIK DGETEERTH

5. BIZIE, 220 m RGGEKE S™ (m > 3) O M = S x S™ 2FZ L5, S™ &

12D 0-NY FL & 12D m-NY RV ORS8N FVDRERS, ORI

M®DEk=2DNY NVAfREES5ZRE., 20k, THI2)3G)(a) & ROFEE5:
CAd DI (S™ x S™)y < 11 (m > 3).

Tz, BHEII(1) TE ZARSE 2ZHVTVEH, ZO5E m-BARKOMEBE 1X—H Iz K
&< 7%, [5] D Section 5.2 T, ZARADE OLEIE m-BIR 21K %2, N2 RV O
BlEZDaTERD m RGN 2K %2, TN E2Y7 displacement property % £F
DIN=TIZIRIT, HEIN—T2ELHTHRS T & TiHfi2HEL TW5. ([5, Theorem
5.1, Proposition 5.1] Zi).

M D3 JERRAE D m-N> RV EFFD 2m IRoc B RIK OBETH, XIS d 5 HEHRE O
m RGN &2 F & HT, #2474 displacement property 2D ERMED 7 T AI24301F %
ZEMTENE, BAHITBI2HZEAK EDOCY NE—DnfR ASEDLET, i
TRIZET 28HMEAR 5N 5. [5] @ Section 5.3.1 TlX, Py ® m Rt DTNV —T
b & ol X clb DFHEDONWT D —fRINLELR 21770 >TW0Wbd. ZORERIE, FHAZRIEKD
B L RRIK X GIRMED 2 280 M ZERIK O R D & 512, M PWERMED NZ—> D
BOKRLDOEZ L TWBHEEIZ, EBRIZHHRMITESINS.

EBIEIN n=2m (m>3),1<r<oco,r#n+1&75.
(1) 7:M =N ZnRCHZEK N EO CeHELTS. &L N BEL k@D
m-BR 2 EL O~ =M 2FTd,
cAdDiff"(M)y < 4k +14 D cdDiff,(M)y <2k +7 DD L D.
(2) M 7% &% n %ot HZ K O D82 33 SERERER (& b —fiiz, ABRMED 3>
N b n IRIG B RRIR O Ji 4 7R B S & R o JEIRAT) o & F,
cddDiff"(M)y < oo 7D cdDiffl(M)y <oco TH5.

R 2D 387 MEBRE OWEIZ DWW T O D. McDuff [9] ¥ T. Rybicki [10] @
R ATIRDERIZ— LT NS,

TEIV. M 2BRE2/B2a0 87 n WK W oL L, 1 < r < oo,
r#Zn+1&35. ZOLE, ddDiff" (M) < max{cld Diff" (W,0)o,2} +2 H 0 3.
FHZ, n#2,4 DL E Diff" (M) 1 —F5E2 1272 5.

R TORIZHZMAT, BRRZEERFORKM TR clb 2B5A5Z 8N TES. &b
EREZIE, BWIZERIERRD IR BRI A 2R ORMT2525Z T TR
cdbd /el BEFESND (2.2 Hi ZH). EEOEE I~ IV IZBT 2 KT R o OFL
M T LT, RTE b/, cdb? 1220 TONIGT 25HiiA o N5, RETE b/, cdb?
DFFfHiD S 1%, HGERK VL v, (2B 2FHEDR S, BFE» S, WA FEER O
AN X —RRBEHME PSP S (23 8 ZH). ZhIZLD, RoM@wIFoNs.
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EE V. 1<r<oo,r#n+1&95.

(1] M X n kot 380 N EfE SRRIK Tn#£240DL &,
Diff" (M. 9)y & —BEHAE TH 5.
2] M % n RoGHSE EHRA &35, IROEGEIT
Diff"(M)y 1% A5 22D Diff(M), i —FREH TH 2.
(1) n=2m+1 (m >0).
(2) n=2m (m>1) TM » ROFHD 1 D% =T
(1) M IF m- NV FVzg&ERnony FVOR 2R,
AR m >3 056
(i) M & @2 GRIE D m- Ny FVEEENY VAR H 285, Py ©
2 m ot BV I B B2 U T 5& displacement property Z£fD.
M (F 2m RoG BHZRRIK B O $IBZ K TH 5.
(iv) M IZHBRME D n kw3 287 b K O @ 72 BEM 2 3 D HIRF

3] M A EERAERD T2 80 ko0 RO K W OO & X,
Diff" (W, 9) 2 5 72 51, Diff" (M) b AR 124 5.

(iii

)
)

SHBOMEE LT, LRIk M ORIF & cldDiff" (M)y X clb/d Diff" (M), DEDREIZ
EDORRIR RN EEARD B 2 Bk D 2 S TH DM, BRI TIE 2o OIERERME, R
T 0 OFHM X 35 T W R,

RETTIE, B 2 RAHEE X RO EEM 28 20D HAKLEZ S 12DV T
T B.

2. MoRMEEE LD RFFR - HEEHR /L

AHITE, HO—RRSTRME - A5 - —HREMEDOER, TORL LD TR LT
HIZEK S VL ATDOWT, WO FEMEFEOLSICEREZES RN OHRDIEDS ([2, 15], [5]).

2.1 HEARZE /I L.

MG LD BRI N/ RBEAZE VL ik, ROFKMTEE2TT-TEEE ¢: G — [0,00] D
ZeThd: () qg=0ifg=e (ii) alg ') =al9)

(iii) q(gh) < q(g) + q(h) (iv) a(hgh™') = q(g)

B2 q(G) C [0,00) D& &, HUZ HIERE VL LIER, G EO FREORBAZL ) VL
PEROLE, G AERTHDEED

RSN HEALE ) VL g IZHLUT, #FE N =q¢1([0,00)) 1 G O EHFIHE T
HY, qv BN LD HEEAL VL 2525, FIZ, NP GO EREARE Tq»
N ED HEERZE I VL 51, g =00 12&5 ¢ ® HHERIERIX, G EO IEEXH
T HAGARE )NV ZED D, PRI N HEARZE ) VA g ITH LT G OEAEEG A D

% % qdA:=sup{q(g) |ge A} ITLXDEDD.
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JRER I N IEAZE ) )V D 1 D OFEEHE I FERRTE IR TEZo6b S %2 G O
DEET, W (S =871 D BBEAL (¢gSgt =5 ("ge@)) £§5. ZDLE, SO
EHUEIHE N(S) 12D2WT N(S) = Uy S* AV LD, UL7zddo T, HRERE 7z 4%

(J(G,s)(g) = {

min{k € Zso | g = g1 -- - g, for some g1,--- , g5 € S} (9 € N(9)).
(g€ G- N(S)).

2.2. RFK.

MG O T2ROES Gk, Wi 2D HEARLE THD, [G,G] = N(G®) 72 5.
IS D qagey % cl = clg TERLU, GO ZFRE TSR £k, @ BLUT BoEE
ACG Dclg BT 2ERE ddG BLU cdd(A,G) TXKT. G =[G,G], Thbb, G
DEBOTVLIBTORE L THrITELE, G %R THDLED. THIT, ddG < oo,
TbL, G OEEDOLY H5—TEDMEBLATORMTOM L LThiTHEE, G Ik
—RRERTHDLED. ARTEHEI—RIERTHS.

n RICZRRIKOWD RO G AIZIE, SOIRBTFOBREZHFELT, “n otk 2
BEROLHFIZET L M F R 2ERTLILENTES. UMM A C M ITHLT
My =M—IntyA B M OBEES CITUT, 85 By (M,C) BXU By(M,C) iZ
£0, Int M —C OHD HNZHELRn RIG O BRIKD HIRFI & & “M O TORER F
EROEEXRY. B G =Dl (M,0M UC), IZBWT, B=BM,C), By(M,C) 125
LT G DERES Sp = {Diff" (M, Mp)e | D € B} BEE 5. Sp ik G IZB\T 5
WO HEEARE THY, PRSI NIz BEARE ) VA qesy BRSNS, ThbE db B
EC clb? THRT. T TEHAINT cb? 1%, FAZRE DGR 2B OBITERA LR 5.

2.3. HEEN /I L.

HGIIBWT, &t ge G DEBREZ C(g) TEHL, C,:=C(g)uC(g™t) &BK.

N(g) = N(C,) THYH, Cy 1& G IZBWT X 72D HIEEAZE THE0 5, G Lo RS h
c AL VD qo o) WEBESND. 2D/ VA% v, TRU, g 1ZBT 2 HE&AK
WL IS, ERED he C ITR/UT, Cp=Cy D vy, =y, DD LD, G* =G —{e}
LB BEG D —BREA THDH LXK, y, (g€ GX) D —KER ThHD, ThbL, b
B k€Lsy WH>T, FHD fLge G, g#elZHLT, flikgdHdikg! OHEIL D
2 kE OBME LTS 28 ThD. —HREMEE 3 BMTHE. 61T, HD ge GX
ZHUT oy, WERRSIE, GIFERTHL. FBE, b LEEZ Dy, <k BHIE, G
ED EBEOIRI N HEARL VL g IZH LT g < kq(g) PR D LD,

A FAFEEIZ BWTIE, v X b, b 12X ERSFHiE N5 (cf. [2, 5, 15]). AT
C(X) BV K(X) 1% AAHZEM X O @Gy 2EOES BXT a7 MRS 2
WOES 2R

M % n IRTLERRIK &5 5.



2.1. g € Diff (M) &9 5.
Ugb*iﬁﬁﬁ”uﬁﬁﬁﬁﬁ <~ gly #idy (U € C(M))
2) g W GRS T8I TV R IEAH —
(i) glv #idy (U € C(M)NK(M)),
(ii) gly #idy for (U, K,V) st. Ue€C(M)—-K(M), K e K(U)
VeClU-K), ClyVixFHFEar, st
G % Diff"(M)o DHBEL L, M OHEE A TH LT, Ga:= GNDIMF (M, Ma)y
B ZOLE, ROBREPAONTNS ¢
(i) 9§, g(A)NA=0 = (Ga)°CC; inG
(i) BC M, *he@ st. h(B)CA = (Gg)°CCy inG
OIS, ROFMPFSND.

(
(

8 2.1. g € Diff"(M,0)y £ T 5.

(1) ([2, 15] et al.) g A% HFER D T L IZIEHPE D& &
(i) v, < 4clb’ in Diff" (M, 9)o,
(ii) 512, ge DIffi(M,0)y 7261 v, < 4cb’ in Diff (M, ).
(2) ([5]) g ¥ HFEK D T LI T2 FIEEB D& &, v, < 4clb® in Diff" (M, 9),.

3. AV NZFREDWOREBEEICE TS cl, b/ @ 5T

3.1. EAME.

WA FERM f ORI T-E OFHETIE, f & id 28R 1Y NE— F O £ - 53f# hikind
Fulbhe 7., ZOB, 1Y b —EEHIE 1 DOEEREE L), EHinOEFETH O KL
Awons. sE0Midz L THEL. M OHNES CIZRHUT, Isot"(M,C) ld M @ C"
1Y M= H = {H}1cpp1) T Ho=1idy 22 C O B 238 U ET Hyly =idy (t € [0,1])
T ORKDOKTHERT. £, st (M,C) i 2T A 2FO1Y b Y —
DT Tsot” (M, C)y DEDHEZR KT, BARBHERE R Tsot, (M, ')y — Diff(, (M, C)o :
R(H)=H, "% 5.

WM FFERE LT D K75 ol BE O clbf OFHHDIRIZAR DL, IROBEAFHETH 5.

MR 3.1. (2, 14, 15, 16]) M X n IRTTERAK, 1 <r < oo, 7 #n+1, F € Isot}(M,9)o,
f =TI €Diffi(M,0)y £ L, REIRKET 5:
(x) 5 UeK(M), VW e K(Int M), ¢ € Diff"(M, My UdM), W1FHELT
UDVDOW, oV)CW, suppF CInty,V —W %729
ZorE, ROFTMALD LD:
(1) el f <2 in Diff" (M, My UOM)j.



X 5IZ, ROBEDPFEHET D f=gh,
727U, g € Diff" (M, My UOM)5NDIff" (M, My )y 52 h € Diff" (M, My )§.
(2) 2512, LU cblp <k in Diff" (M, My UOM), 7251,
cb? (f) < 2k 4 1 in Diff"(M, My UOM), TH D
(1) 1IZ2BWT g, h ZIRDEAMZ 72 TRRITER
clb!(g) < 2k in Diff"(M, My UOM), and clbf(h) <1 in Diff"(M, Mw ).

PTT, O(X), F(X) 1t 22N MHZER X O RS BES 2AOEA 2HT

3.2. Absorption property & Displacement property.
HARME 3.1 O &t (x) 2BV, W, o ODFFEX, M O 327 NEBEED 1Y b
— (2 X % absorption property & displacement property (ZBfRL TW% (cf. [2, 14, 16]).
M % n X%tk &L, O € OM), K e K(M), L e F(IM) £95%. ¥/, P %
Diff (M, Mp)o DIt IZBT 2{ERDOFEMEL T 5.

EZE 3.1. (Weak absorption property)

(1) C € K(O) »* weakly absorbed to K in O with P
= KO MIZB}5 EEOLME U IZXH LT ¢ e Diff (M, Mp)y PFHELT,
o(CYCU D pld &P %2727
(2) K has the weak absorption property in O with P
< fEE®D C € K(0) » weakly absorbed to K in O with P.
(3) Ke K(O) D& & .
K has the weak neighborhood absorption property in O with P
— K DO HBa237 MEBED weakly absorbed to K in O with P.

E% 3.2. (Displacement property)

(1) K is displaceable from L in O (or K has the displacement property for L in O)
<= F e Diff (M, Mp)o st. Y(K)NL=1{
(2) K is strongly displaceable from L (or K has the strong displacement property for L)
<= K is displaceable from L in any open neighborhood of K in M

e 3.1.
(1) 3L [5] @ Sections 2, 3 D Tk, RD 35 P WEHELKHEZRZLTWS.
(i) rel L <= ¢(L)CL (11) keeping L invariant <= ¢(L) =L
(i) elbf <k <= bl <k in Diff.(M, Mo)g (k € Zso U {o0})
(2) K 7 the weak nbd absorption property in O 22 & & IROBEZEATLI L
NTED . clb! (K;0) := min{k € Z>oU {00} | (*)x} :
(*)r K has the weak nbd absorption property in O with clb/ < k.
R 3.1(2) &b, Zo'EX b OXDFELWFHIIZILD.
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@3 [5] D Lemmas 2.4 - 2.6 TiE, EFLD the weak absorption property & the strong
displacement property {2 DWTDE M RRED T TO #if 3.1 DIffsE %2, LRAIAHER
EROBOICEREBVWTEREL TV,

33. 1Y NE—DDR & cl, clbf @ FH.
—f DI VN T N ERRIK T, ZOMWAFEE f 2RI KT IZHRT 57201
9, fEid RS AV MY — F %, BRI 3.1 ORM (x) 2723w 2901y
—IZNRL, BRI M 3.1 2EET 5. BANLTIEZHIMES 5720, ¥9,
%ﬁéﬁ:@i’ D [14, 16] IZB T 2z IR VIR Z 2 ([1]). wiZ, BERE2FO a7 %
AR DIGEIZE U BRIBEA . ZIZH LT 5] THWZAEIZDOWTHMRT 2 ([, [Im).

1] i?“, M % 2m + 1 RGBS RRIK & U, f € Diff(M)g &95. M O/N> KL5
filt H, ZNIZABES B Morse BEIEL D 2] Bl it got, H D aATEIKRD m-Ft& P, S m-&i&
QEZEZS. idy & [fEBIAYIE—FIZED PO 9 T UgpnFi(P) & Q @
Mo #%, (F % generic E%O)’Cﬁ@{b#{ﬁf) HMIEZRBRIKOFRMICHEZED
WA FE— A L DB AF 2FADZLICE VMV 22D TESL. ZOHME
WZHBWT, NITA—R t ORENERT 2HEVRDH D, REVMFEHEI WK, 1Y bE—
WEREHL 2 FAWT f Ik HEEBRWT f =agh EHMRTE 5. 72720, g € Diff(M,Q)o,
he Diff(M P)o, a € Diff (M, Mp)s, D € By(M) TH5. M —Q ® FFED I8 b
SEE 1 AT ¢ DTT P IZMP>TRIEHFE SN, 72, P i displaceable from
itself in M —Q THEH0 0, FEAHE31ITLD g IRMBUIIRBTORIIOEINS.
FRRIZ, M —P O EEOI VT NEAEES XN o OFT Q IZMh->TH E&HY
54, 7z, @ X displaceable from itself in M — P TH» 2026, HO FHAHE 3.1 12X
O h TR FORIZOMRENDG. ZUTE D df ORBEMRIEI S ND.

M P 2m IRTGDGEIZIE, FT FOFTOPDIIvIE Q DXLHDI LT, K
POLDH A DREZID RS . ZO#EEZ KL T FILESIZHEI NG, F 55 KR
DR ZZIWOBRWWTHKAZTY NE— F OFT, POE&E m IRV DNT Y
7 L ZD NN of EDRAEGAKRERTIRIIZWVD, Q—0* EDREI, (t=0TOR
B2 2285808 0 7D T) m > 3 O & & Whitny trick % W T AWMZERERIKD A RA
ZBEZED2MY PE—EDAERIZE VI BRPND. ZOBFEIZHIELTAY PEY— F
XX SIZaREINDG. ZDXDREEE P O m R BwIVIZH U TIERITS. L
NV RIVMRH W ZARSE T iUz DTHIUE, PIX T O m-BHIz—HL,
m IRTG BRI Clyo & T O m-BiR 2725, L7zh>T, Clyo i BHE7 the strong
displacement property Z#i56, ' OfRIZHEIT 2 &N FIZEAGHE 3.1 WL, cf
OFRNLFHHAF O NS, 72720, ZOHE, FHiiE m N> VOB ICHKFET 52
2R 5.

0] ¥Rz M DB efi> a7 b 2m+1 RIGERRDIGE 2 EELTHD. B L
M DAY RUDIRH & BEOR L, BAERTE o & OM IZBEIICLD 2.



o, P IntM iIZEENTVEN, Q X oM £Xbb. Z0BE, IntM — P O
FEED a7 MRSES X, B e 12& D Q & oM DRI - Tl EHFESND.
UL2L, ZOMIE, M ORI BT — Z1FTH not displaceable from itself &£ 720,
Wi 3.1 G TERNI 2225, Lizh->T, M MEIRZRD5AIC HAME 3.1
P, Q WAICHERT 2720121, M EORNT, OM Z2EHRDS6 P L Q 216D
DPRE LD, ZORZENIE, M I Z2AFSE T HExonil BRIGONS. 5
B, P,Q% T O m-E M m-E& LT, TIZNET 2 “BIFUTHERRZ N> KL
DR RSB ONDARKE A NS ILETEEL, £z, P2 Q 2K LT 52EHEHK
MG ICNMT2HNEZANEZEHTES. 5] T, X OEBEMICERZ 2 #BEZHV
TW2 ([5, Section 3.2] Z2). 772, ZARAEHEZAVLGE, —M&IZ m-BIROMEHIZK
L5, BBURTETD cl X b/ OFIE m- Bk OEEIHKFS 5 DT, [5, Theorem
51] Tl m-BR725 222 20— LT, FMliodEE2X > T\,

(0] M 2% n IRoG BZRRIR OB A, RO 5 4 8 THHT X512, 1Y PE—=REX
HNB T EIZ, o X clb) OFHEIE #2720 3 28T b n RO D Z R OIS ETo
HamllwE I NS, M TNV VAR H PGEZoNTWEEE, H THLUZ1D20DaYy
R MEBDLRER N OHTHRT 2L, [l TRAZFBHEL 255, SNV RIV4HE
H* TEHU7Za VR MBAZRK L TN C L £7255D2HD, MMaH DI (M, My)o
D Dift" (M, Mp)y DHTD el 0 clbl 122\ T D B2l 2% 2 U, (1] ORI
fRiE 3 5. Bl LT, [5, Proposition 5.1] %5 gl & $k#d 5.

BRE 3.1. M & BEERZFFZ00 2m IRGCERRIK (m >3) &L, 1<r<oo,r#2m+1
ET5. MOT—ERE26NTWEET 5.

(i) H & M ONY RVHE, Sk Py @ m WGV 2KROES,

(i) N, Ny, No l& M © 32327 s n IRGG I LRIR, N C Int Ny, Ny C Int No,
Ny X HIZDOWTELTED, Nyl H IZDOWTHLETW5S,
ce8S,oNIntN #0 ~ o C Int Ny,

(i) foeS|onNIntN £0} cCc{oeS|ocnt N}, C=U.C;.

W 3.1. T 3.1 DFT, &£Cly|C| (j=1,...,k) B’ M OFTHZHEDS strongly
displaceable 72 51X, IRAK D 3L D.
(1) eld(Diff" (M, My )o, Diff" (M, My, )o) < 3k + 5,
(2) elbld (Diff" (M, My )o, Diff” (M, My, )o) < 2(m + 2)(k + 1).

4. FERAEOHMABEEEFICE TS dl, cb D FTE

4.1. EZHRAEICEITE1Y ME—DDHR.
BHZRIA ED 1Y F ¥ —1F, IROMBEIRT & 512, W72 3287 MDY Z MK D4
R, B EFEKETAY PE—IRREM Z2HWSEZ & T, 3287 NS ZEIAD
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BEEFI I B 2R D 2 DDA Y hE—DOEKRIIHRTE 5. Zhizkd, BHZEHIEKETD
el @ b OFHMIZE T D&M, TN T NN SRIRTOEMR ITREIND.

i 4.1. M %2 n RIGHEHRIAEE L, Felsot"(M)y &9 5.
(1) M ®avX7 b n WIGEI LK D BMB] {M.h>1 T, UgMy = M D
F(Mygapsr X 1) CInt Mg,y apso x I (k>0) ZiE7ZTH0OH1HN5.
(2) M' = Upoo Maksoabs, M" = Upoo Mararn €85 &, F OO F = GH T
G € Isot" (M, M")y, H € Isot"(M, M")y %723 5 DHENS.

FRUL My =0, My = (M), (0< i< j < o0) &8V, EEOBAH { My
% M @ an exhausting sequence &IEZ. F| { My}, 1% WHAARNIZRERR X 40, M, (2L T
My WL 5 TERELENS.

42. 1Y NE—DDR & cl, clb/ D FF.
M % n IR BIZRMA 95, i 4.1 OIAL LT cdDiff" (M), X clbdd Diff" (M),
2R 2 IROFMADPF S5 N 5.

& 4.2. {L;};>1 Z M @ an exhausting sequence &9 5.
(1) cldDDiftf"(L;;0)o < € (1 <i < o00), cldDiff"(L;jj;0)0<m (1<i<j<o0)
= cdDift" (M) < max{l{+m,2m} and cldDiff (M), <¥
(2) cb/dDiff"(Li;0)o < £ (1 <i < 00), cb/dDiff"(L;ij;0)0 <m (1 <i<j<o00)
= clbld Diff" (M) < max{f+m,2m} and clb/dDiff;(M)y </

=0,

BB, 3 [5] © ETEEE - BT 2B HE - HARNAE XS IZOWTHEBI LA,
el R clb!, clb? D & U P T DI, FEIT OV TR 5] 2 EBSEL T 2
X0,

REFERENCES

[1] A.Banyaga, The structure of classical diffeomorphisms, Kluwer Akademic Publisher, Dordrecht, 1997.

[2] D.Burago, S.Ivanov and L.Polterovich, Conjugation-invariant norms on groups of geomatric origin,
Advanced Studies in Pure Math. 52, (2008), Groups of diffeomorphisms, 221-250.

[3] W.D.Curtis, The automorphism group of a compact groups action, Trans. Amer. Math. Soc., 203
(1975), 45-54.

[4] D.B.A.Epstein, The simplicity of certain groups of homeomorphisms, Compositio Math., 22 (1970),
165-173.

[5] K.Fukui, T.Rybicki, T.Yagasaki, The uniform perfectness of diffeomorphism groups of open mani-
folds, arXiv math: 1905.07664.

[6] M.Herman, Simplicité du groupe des difféomorphismes de classe C°, isotopes a l’identité, du tore de
dimension n, C.R.Acad. Sci. Paris 273 (1971), 232-234.

10



[7]

W.Ling, Normal subgroups of the group of automorphisms of an open manifold that has boundary,
Preprint, (1977).

J.Mather, Commutators of diffeomorphisms I, II and III, Comm. Math. Helv., 49 (1974), 512-528,
50(1975), 33-40 and 60 (1985), 122-124.

D.McDuff, The latice of normal subgroups of the group of diffeomorphisms or homeomorphisms of an
open manifold, J. London Math. Soc., 18 (1978), 353-364.

T.Rybicki, Boundedness of certain automorphism groups of an oepn manifold, Geom. Dedicata, 151
(2011), 175-186.

P. A.Schweitzer, Normal subgroups of diffeomorphism and homeomorphism groups of R"™ and other
open manifolds, Ergodic Theory and Dynamical Systems, 31 (2011), 1835-1847.

W.Thurston, Foliations and groups of diffeomorphisms, Bull. Amer. Math. Soc., 80 (1974), 304-307.
T.Tsuboi, On the group of foliation preserving diffeomorphisms, Foliations 2005, ed. by P.Walczak et
al., World scientific, Singapore, (2006), 411-430.

T.Tsuboi, On the uniform perfectness of diffeomorphism groups, Advanced Studies in Pure Math. 52,
(2008), Groups of diffeomorphisms, 505-524.

T.Tsuboi, On the uniform simplicity of diffeomorphism groups, In Differential Geometry, World sci-
entific Publ., Hackensack, N.J., (2009), 43-55.

T.Tsuboi, On the uniform perfectness of the groups of diffeomorphism groups of even-dimensional
manifolds, Comm. Math. Helv., 87 (2012), 141-185.

11



