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MAPPING CLASS GROUP @ AUTOMATIC
STRUCTURE & TRAIN TRACK

£R %
A BFRKRT B

ABSTRACT. L.Mosher [M] F3ZEE % B (S, p) ® mapping class group MCG(S, p)
(D automatic structure & explicit WCHERR U7z, FiCE RO WEIEIZ DV T
H MCG(S) A3 automatic THDHZLERLER, UL explicit IZITRD 5
LTUVRVY, UsT'(:‘li train track 7&’}%1{ 2 s FopiBROEEENZFIE LT
D 5%&:. . MCG(S) D automatic structure & explicit RO b5 &
T L7z,

1. MOSHER (245 MCG(S,p) > AUTOMATIC STRUCTURE DHERL

£ D automatic structure 3 X X Mosher IZ &k DHERIZOWVTOEMIX, M] &
BROZ L, EAfH&dhm (S,p) @ mapping class group MCG(S,p) X, (S,p) IZ
1T & ideal triangulation 6p ZEET 5 & &, {6;ideal triangulation, § = 6B}
LE—HTE D, FIZT MCGD(S,p) = {6;ideal triangulation} &IBIFIL, ZD
groupoid {Zx3~% automatic structure 2>H MCG(S,p) @ automatic structure 73
#5N 5, Mosher 1 MCGD(S,p) @ generator & LT elementary move & M5
ideal triangulation DEFERME, B L UREBROER Y Hx 2 HY \ normal word (9"
RbbAERTINC L B § DRRD H H T automatic structure IZFENTVBE H D)
& LTHX combing & MESEBEIZ L > TH LD word ZRAVWTWS, FEBRITEND
EZMEE LI DEANTNS,)

B EAVWS L., automatic structure & L'C@_?Eﬁ‘\

(1) normal word /¥ finite state automaton TEBFIHE
(2) 3K s.t. d(w,v) £ 1= dw(t),v(t)) <K (K-fellow traveller property &
i)

BV LD, (ZZ T, d 11X MCGD(S,p) @ Cayley graph {23317 AHEEE. w(t) IX
word w DFOMNE t EREFTOXFETD subword ¢ N w DERIZBIDHLE
T w BH)S)

2. MOSHER (Z &% MCG(S) @ AUTOMATIC
STRUCTURE DR L EXPLICIT T2V ERSY

(S, p) C MCG(S,p) & BHUT MCG(S) = MCG(S, p)/m1(S, p) 72DT,
MCGD(S) = MCGD(S,p)/m1(S, p)

& EBETNIIE D automatic structure 2>H MCG(S) @ automatic structure 73
R TX B, ideal triangulation § @ m-class & A =< § > LELZ LT 5,
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MCGD(S) @ generator & LT MCGD(S,p) @ generator 2>H3k5 b D& AV
X, BEEE d DbV IZEEEE D(A,A!) = mingea srear d(6,8") 185, EF A ITHE
WAAMRETT § 2V OB LTI, 6§ 2R MCGD(S,p) IZBIT5) normal
word 2 A 23 word & AT LN TE D, RRTDIHEEE 5 L TIUILUT
WHD & 9IZFN S words BEIEIOSRME (1) (2) 22T L DI TE 3,

S @ universal covering D? (Zxf L

T = {€ = (&1,62,&);& € OD?}

EBITFIE MCG(S,p) 1L T ITAEA L. HRZ m(S,p) IX properly discontinuous (ZfE
A3 5, T ® fundamental domain C &1X, compact T mi(S,p)C =T &72%
LDETH, 6§ € MCGD(S,p) iZxt L fundamental domain Cs & MCG(S,p) 1E
FAZ compatible (2725 LD ICEWD, £ €p e T ZTFHO—OEEBLTEL, A€
MCGD(S) DRFTL LT, Cs36p BBbOELED, Cs DEDFEUTOLY
WU, (1) (2) 23R Y 3L,

EcC 6D2 2Ex3, z#yedD? ITHLT, aD*\{z,y} D% component kiZ
E OBIE— W EETD (@,y T—BLTWBHL0ZET) & &, Y X E TR
PEEIND LIRS LITT D,

Co = (€ € T;6,6 (67 ) L EC BRSNS )

LEDD, ZIUL compact THY. E BEYZREEICHIVUE fundamental domain
2%, ECE 251XCg c Cgr £72505 Cr b fundamental domain (2725,
ETp D D? ~Dlift P Z#—2EEBLTEL, n€MCGD(S,p) D% arc (RIEfF
) o infinite iteration @ (P-base @) lift iX dD? IZ limit Z&FD>, d(6,n) < n 72
50T (0 ZRDIUL 6 M OERFRETH D) ITXTDEND limits ZEDT
AP ELL, Cp % Cs £T5, TOEETD (peT 1L ép DIRESNI=DD
arcs >5T&E 3 limits THhH & LTEITIEL, MCGD(S) 28T 5 word BMREKE
FTLTWBENE S, BIHED word TRIND 6§ € MCGD(S,p) 75 Cs > €p %7
T NE I PHEBTE, #oT (1) BV LD, HLIIMERED 6 LT Cs A3
fundamental domain 2725 X 972 n ZEDIVUL, RITBRB LT (2) 13V AL
DT, automatic structure 2% explicit [T TE 5 Z L1272 555, Mosher [M]
THINBRESTWRNHEDTH B,

C(2) IZOWTH, Zo0RFET 6,68 TD(< 6>,< 8 >) <1 ERBBDIX
Cs NCs # ¢ EBRRXME, MCG(S,p) YEAIT compatible fii‘ﬂ@%ﬁﬁ?‘fiﬂ
5. HFRMELA, koTERLDRTITbES d(f, &) DFEK(EZ N &3l
N K-fellow traveller property DIEL Y 3L,

3. 7 O FUNDAMENTAL DOMAIN & TRAIN TRACK % iUV § EodioiEue(t,

HIEID n ZBD D ZENBAITH D, £9 45 ideal triangulation (2% LT MCG(S, p)
YERIC B4 B RMERORER TR —oF2tkdiUL. ZIUIFARETH S, TN bEL
D 6 xR LT Cs A fundamental domain & 725 X 572 n(6) ZED. TDOHRKIE
o &TuE, m ERE MCG(S,p) fER L DBBENL, ZhRDB n L1125,
o TEHEZ BN § ITH LT n(b) ZEDD LB TEIUIELVY, .

ET 6 & S kD pbase @ simple closed curve | #—25 17t %, | % arc
D—>& LTELP ideal triangulation n ZHK L. d(n,6) ZEERCHET S L
NA[RETH D, simple closed curves (BEWMZ disjoint TA2< & H LY @ﬁl‘ﬁ%
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A L T, TDFLD curve HHE0N5 0D? LD limit ZE®7ES E 3 Cg -
fundamental domain £ 723 X 52 bORHIUTL., &l € L XT3 d(n,8) O&mK
% n(6) LF3NITE, 20L& Cs D Cg 72V Cs b fundamental domain &
2%, WoTZDL 72 L ZRDIITIVN,

S E® train track 7 &%, S EO—RFTTHEET, €D O-cell IZBWT—FED 7§
LN ZEMLELDTHD, TN O-cell ITBWTEINHHET D l-cells &
(ER) ZHo0ICHETHZ L THD, T I T train track & L TIXZAEE
(2o TRY, BiZ MRDH1E] OFRTZARFENR2-oTV0Eb0EERD, €
LTEESE O-cell (vertex EFES) [IXERENENIZZ2OLULED 1-cells BAEL T
WALDET D, ZOEEBDODEISEZE X, €D 1-skelton @ 1-cells DF|T S E
D curve ZRITZE52E2 D, LATT lcell £VD & EXZOELKSDD 1-cell D
& L95B,) £EDX DR curve A quasi-transverse THDH & 13,

(1) T=AF) NTIRSA0MOBELITA~EDRPBE LI IZ,
(ii) vertex TIIEDDEIXEN L DR DOANBE DD EIIEA~DRB B0,
EDO=ZANOTO=ZAEA~DRBD X I, :

(i) 3 CHIDICH > THEL DD D E D= ATEH b FO AT~ & 5 12
1-cells DFIABER>TNBZEEWVI, TNHDT L% S @ universal covering D?
ICBWTHERRIZE XD, quasi-transverse curve {Z-OVWTIL, (RO Z & BFKY S5,
A DOERRERTO geodesic DX 5 2RV PTE B,

Proposition. (o) D? EHBWIZOBHEA D2 ED=20 (ER) quasi-transverse
curves 1, (HDREEDOIARLIMNTIL) disk & bound LRV,

(b) #EBR quasi-transverse curve X, 8D? EIZ (FHMIZ) ME—D limit poit
R, |

() D? LDEBDRRBZHE2-512S GER) quasi-transverse curve BETE
T%, (ZROGZXFHHAMETHIVIEBRFTETHHD,)

FEiz, BUHGD 1-cell (MEfHE) Z2RDBE, TINHDOWD quasi-transverse
curves D limits D2&IX, 0D? OWHIZ/2D, I sector LRI LT3,
sector DA DIRRITEHEFRETH S, I TD? EOK=/AF F IZRD L 91T sectors
XIS, ENbh D (S,p) LD simple closed curves ZE® B, sectors DD
75t deck transformation IZ compatible 72D C& 545 simple closed curves X2
ETHRE LIV,

£ (X) ZAFET, TOLGCONRE F HEREEL) LRDIZLOICHL
T G DDOIBA~KUTD 1-cells FIBL, (Y) F OTERIZBWT F LTERAZIEE
LL2b F &M H 2 =AF0. EETERIORIA~WRIT S 1-cells FI &K
Do WIZZNHDF 1-cells FYTHKF L, ENIT quasi-transverse (2072735 1-cells D
b, EWROLDLEARD S DERY, ENLHIZE > THRES sectors ZHELT B,

Z 9 LTHES 724 sector IZxf LT, DR ZHFESHER quasi-transverse curve
ZHERL L. BIZENIT transverse 12380V S E simple closed 12725 X 9 72 quasi-
transverse arc o’ &5 (HEKFIRE), o DMEIX sector IZMND FIZHD, (@ @
infinite iteration & x5 &, £ limit point X% ® sector DHNERIZA B, )

F mbAEo74 sectors 225D of ZEWT ares DES AL 185, ZhE (S,p)
EiZ% L LTIEBILS simple closed curves DEA Ap X, deck transformation IZ
EOT F M R IZEDRL, Ap = Ar, ThHbd, B S EOo=AF fIZLT
simple closed curves DEE Ay B/EONZLI LITRD, Tk pbase IZT572D)
IZ p oD arc ZWW, conjugation 2L o T p-base ? simple closed curves D
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& Ly 2183, [IZARELI2VWOT, L:=J;Ls IFERED p-base O simple
closed curves DEESTHSD (BT disjoint LITFRH22VY),

Theorem. Z® L [Z&->TT&D limit points DEE E XL, Cg X funde-
mental domain L 725, |

proof. E X1 € L @ P-base @ lift @ limit point ZEHZHDTHD, P-base D
Rb Yo p @ lift P! % base £35b0%, E LELZLIKTSD, Cgllm
PERERDZZLIL. Cp ZEXDZ LY TS, #- T fundamental domain
THHIELZRTITE, FEO=ZR & e doD? (1=1,23) THLTEY2 P %
BT E,E (@ # ) BDE LTRGBS N D Z 20Ty, & ZAR
£i,& (i # j) D% pair HHER quasi-transverse curve ZHA L, IR triangle &
EB L, TORRIIR DNT/RF— 0 LRV, FRFZ =R L TR bivichs
EOMBIZH DA F IZOVTIE, EREBRIEIZBWTTE X sectors 23, &, ¢
BEESBETB IR o TV, (2L [ZROBE ZBWT [ZRABEFEES
%] % [ZO0 sectors BHFEET D] LFHHAERD,) K> TED F 55 pbase I
T BBV arc (D ift) 2o THRESD p D lift 2 P/ &huikv, O

ERORRAERITT) T LItk oT L BEUEN, D n REEL, MCGD(S,p)
DWWV THL MCG(S) @ automatic structure % explicit (TS5 Z & B TE D,
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