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Yg: FEEL g DI & A5 AT RE 72 PH .
[, — B FEHEEHE.

iE 3

fRBRRETH 5.

o I M: AVNT FTHEMIT AR 3 IRTTEMKIK st. OM = X,
3 f: M = M: FM54.
st. flom = f.

| \

R #

f & S® ICHARATRECTH B.

R Y R S3 - MDA A,
3F 1 (S%,0(Zg)) = (52, 4(Sy)) : FHE,
S.t. fOLZLOf,
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]

oYy ZHDELSIZEZXS. O LT Xy % § MESE L EHIFE
FIBE T,

EHM (Bonahon 1983, McCullough-Miller-Zimmermann 1989)

g>2IZNU, FEREARMAEEGH f: By — By DAEDRKE n i3
~ [2g9 + 2 (g: even);

n_{% (g: odd)

L%,
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]

@ Yy LD non-separating curve 2B % Dehn Y 1 A MIEFRIETH
508, S3ZHRERATRETIE AR,

EH (McCullough 2006)

M: 2287 b Tl EAHIAREZR 3 IRILEHRIR.

c: OM @ simple closed curve.

OM ET c B3 % Dehn twist BMFET DL &, c ZHHFIZED M N
DT 4 AT BEHET 5.
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@ Yo E®D separating curve (ZBH9 % Dehn VA A MIFERBETH D,
S3IZH YR RETH 5.

Ty
—

d
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Q@ FAETH BFRMHEMHIZONT:
7EHL (Bonahon 1983)

(1)f : 2y — By 1A E 2 RDOE RO FRAHE L.
[ PEEASR S, f 13y FIVEO A BRALE D [F R B HE AR T HE
THb.

(2) f: Bg — By: irreducible 7 [FIFHEA4.
[ WERE RS, f 3N FIVEDRIMESRN L HLRAEETH 5.

Q@ S IZHBRATEETH B FMHGMHIZ DN T:
Bai, Guo, Robins, C. Wang, S. Wang, Zhang, Zimmermann 52 & %
S3 4z “HEIRAIHE" Tdp 2RI EE G < Homeo(X,) O HHIZES
% — D
“% <" OHIE Heegaard surface Zffio> THREEL TW 5.
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N L

ErEH

f 1& S3 IC standard ICHEBRATRETH 5.

e J i By — S5 HHIAA,
3 f: (;?3,L(Eg)) — (S3,u(2y)): FFHEA,
o foir=10f;
T u(By) € S? 1% Heegaard surface.

{ BRI FEMEEE } 2 {93 [Tkl fE 24 FIMH G4 }
D {S3 (T standard (ZHLER AT BE R [FIAH G4 )

[y — Sy [FHEA
[l S3ICHEERWRETH B & f 1% 53 1T standard IZHEIRATRETH 5.
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AL DHEEE (3

Y=Y, f: 2 — % FAHES
IE £ 13 83 IZHEIRTTRE, ie.

JHDIAH 190 £ S5, I EMGH for (5% 0(2) = (S5, 0(2))
s.t. fo OLyp = Lo O f

S3 = My U () My &9 5.
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AEAH OBEEE (E5R 1)

83 = My U () M.

UROWT DK D LD,
(1) f & 83 1T standard IZHEERATHE T 5, or
(2) Fu: T — 3 HDIRAA,
3 fi: (S3,u() = (83, u(D)): AHEHK
Jiouu=uof;
53 =WV ULl(E) ]\4,
V. FEE 2 DNV RIVK:
M: O-irreducible.

s.t.
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AEBH OB (F5E 1: characteristic compression body)

S3 = My ULO(E) M.
M; @D characteristic compression body I&PAFD 4 DIZHHINS.

Type 1 (i.e. M; & O-irreducible)  Type 2

Type 4 (i.e. M; 1FN> RIVLR)
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AEBH OB (F5E 1: characteristic compression body)

S3 = My ULO(E) M.
M; @D characteristic compression body I&PAFD 4 DIZHHINS.

Type 1 (i.e. M; 1% O-irreducible)

Type 4 (i.e. M; 1FN> RIVLR)

fite fEA  (Hiroshima Univ.) Extending homeomorphisms over 53 2017 4 12 A 24 H 12 /22



AEOREE (L7 2)

iR 2
UTFDWT N D LD,
(1) f 1% S3 1T standard IZHERAIBETH 5, or
(2) Fia: ¥ — 3 HDIAA,
3 fa: (5%,00(8)) = (5%,02(%)): FIHEHE
faoia =120 f;
s.t SSZVULQ(E) M;
) Ve REE2 DY ROVAR,
M: O-irreducible, atoroidal.

2017 4 12 H 24 H
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AERI DS (17F 2 b — 5 ASHEEE)

53 - V UL1(Z) M

M 7 atroidal THWEE, b—F Af#EH (Jaco-Shalen 1979,

Johannson 1979) £ ¥, & % essential torus DARREE T BEo5N 5.

ZOT % “BOBRL" 512 8 2HDRBTIENTES.
Lo TER 2 IFHLT 5.
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AEAH OBEEE (F5R 3)

BAE DR

f:2 =% FEHEHE.

Fig: X s 3 HHDAA, T for (53,15(R)) = (93, 2(8)): B
Jaola =130 f;

S3=V U () M,;

V: B2 DN RIVIK;

M: O-irreducible, atroidal.

s.t.

f 1 S3 12 standard IZHEARFTRE, £ 72 AR TH 5.
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AEAH OBEEE (F5R 3)

53 = V ULQ(E) M

UPFDOLSIZHERTLTEZRS.
Case 1: M 7% essential annulus Z & 7\ & &,
Case 2: M 79 essential annulus 2 &4 & .

Case 1: M 7 essential annulus Z & £\ & &

M % essential annulus & essential torus & & F 722\,

~+ M 1% hyperbolic structure with totally geodesic boundary % #F&3 5.
s fla: BIRALE.

~ f ARAIES
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AL OBEZE (E5R 3: W-system)

S3 =V U (®) M.

Case 2: M 7% essential annulus 2 &1 & &

% (Neumann-Swarup 1997)

M: O-irreducible 72 Haken %K.

S: M IZH&IA £ 172 essential annulus X 7z (X essential torus.

(1) S »* M AT canonical T#%H 3.
o M NIZHOIA EN/EZE D essential annulus F 7213 essential
torus 1Y PE—IZ KXo THENT I LT, S & disjoint ICTE5.

(2) M NDZNZTHNHE M IGEBRY %2 K723, POFEITTHRL
canonical I DED 5 K H D% W-system & 5.

{7 (Neumann-Swarup 1997)

W-system FHREEDPD M OA Y M —%2EL ULT—BRIZEE 5.
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AEAH OBEEE (F5R 3)

53 - V ULQ(E) M

M 12X U T non-empty W-system 23MFAET B Z & (X HEGRHE M.

M @ W-system & essential annulus D& 57220, Lab f IT&oT

R7-n5%.

FEEL 2 DNV RIVIKRD 83 1281 22BN D essntial annulus 12D
TiF Koda-Ozawa (2015) iIZ X > THFHINT WS,

ZT DRI NT f A3 83 12 standard IZHEERAIBETH B Z &, T2

AR THE I LAIRIN5.
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]

S% =V Uy M, for (S%,02()) — (8% 2(%)): FKIGH.

#l: Type 2-2 annulus 7% M D W-system (Z & ENTWE55E
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]

S% =V Uy M, for (S%,02()) — (8% 2(%)): FKIGH.

#l: Type 2-2 annulus 7% M D W-system (Z & ENTWE55E
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A OREE (AR DBE)

f BWERAED L & §3 12 standard IZHEAEAIRETH 5.

R 2 OPARE LOA RO FRMEEHRD S5 H 3 ITHERATREZR S DX
Guo-Wang-Wang-Zhang (2015) IZ& D 13 N —VIZHHIN TV S,
ZTDETD/NE—=2T f H S 1T standard IZHEAEAJRETH B Z & 3D
"5,
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