Ooooooooodo
The space of left orderings on groups

gogd googagd
YUASA, Shouhei

Introduction

000 left ordering0 0 000,0000000 Conrad 000000000 0O0ODO,20000000000
00000000000000000,000000000000000000.000000 left ordering
000000000000 0ooooOo0.ooon,leftordering 000000000000 DOOOOODOO
00000000, left ordering 00000 Z20 0000000000000000,00000000
O left ordering 0000000000000 OOOO.

1 DOobOobOoobooo
0000,0000000000000000.

00 1.1. 0 GOODOO0O0O <0 GO left ordering00000,0000 g, a, beGOO0O0O,a<b=
ga<g¢gbO000D0D0OO0ODO.00,0 GO leftordering0 00000 LOG)ODODO.

left ordering 00000000, left-orderable 1 000 000000.
00 1.2. O GOOO0O left-orderable 0 O O, torsion free 0 0 O .
00,0000000, leftorderable 000 {e} 00000000DOO.

00 1.3. 000000000000, GO leftorderable 000000, GOOOOO ROOOOOOO
gbooooooobooboboboooooog.

O0.00,G0 ROODODOOOODOOOOOOOODOOOO, GO leftrorderable 00O OO0O0O. OO
0,000 QUOOOO {¢}i>000000,G0000 <0RO0O ¢g(g;) >¢00000000,9 >'"e
000.000,i=min{j|g(¢gj)) #¢}000.00000000000000, <0 total left-ordering O
ooooo.

00, GO left-orderable 00O, GO left ordering < 0000, 0000000000000 GO RO
000000 D<:G—Homeor (R)DOOOO.000D000D0 0000 dynamical realization 0 0
0.G000000000 {¢:}>o0000,G0 RODOOOOO ¢t:G—-ROODD0ODO0ODOO0OOOOD
0.00,t(g)=0000.00,¢>10000

ma’X{t(go)7 s 7t(gi71)} + 1? (gl - max{go, R 7.97271})
t(gi) := { min{t(go), ..., t(gi-1)} — 1, (9; < min{go, ..., gi-1})
(t(gm) + tlgnr))

9 (gm_<gl_<gM7<gmagM>m{gla7gz—l}:®)

000.000, (gm,gm) ={9€G | gm <g=<gn}000.0000,{t(¢;)} CROD0GOOOO g-t(g) =
t(gg;) 000000000, 00000 ROOODODOOODOOOOOOOO0OO0OO,000000000000



0000 D.O0000000OOO0O.000000000D0COO0O0000DOO,000000DO0O00000OO
oooo. O

00,000000 go=e000 GOOOOOOOO dynamical realization 00 0000000O.

00 1.4. GO left ordering <0000, 00 positive cone P(X)000 0000000 e00000
0000 GOO00000 P(x):={ge@|g-e00000.

00 <0 left ordering 0000000, P(X)000000,00,P=R)"t={9teG|geP(x)}00
0o000,G=PRR)uf{efuP(=x)"t00oo0.

00,0000 1,20000000 GOOOOO POODO,GOOOO <0 GO0 ¢,¢0000 g™1g
0 POO0O0OOOOODOOg<pg 000000, PO positivecone000000 GO left ordering O O
00000000.0000,LO0(G)0 GOOOOD 2°0000000000000000, LO(G)O0
00,20000000000000.000 LO(G)0DOO0OODOO00O0,GO0OO ¢g0000 U, ={=xe
LO(G)|e=<g¢}000ooon,LO(G)0000 {Uglgec U opensubbasis 00 0000000000000,

0000000, LO(G)000000000000000000.

00 1.5. LO(G)0DOD0OO0O0ODO0OO0OOODOOOOODOO.

2 7?00 left ordering

7200000 e,e,000.000,RU{c0}000000 z0000,00000 ¢,:Z2—RO0O0O0O

ogooooao.
¢a:(el) =1, ¢z(€2) =, (boo(el) =0, ¢oo(e2) =1

0000000, ¢, 000000, P, ={g € Z*| ¢.(g9) > 0} O Z> O positive cone 00 0. O
O positive cone 0 0 0O 0O 0O OO left ordering O irrational type 00 0. OO irrational type O O 0O

0O LO(z»)Dooooooo. (0 2.1.)
ero,

+ |/

0 2.1.

xr00000 z={+c0}000,¢, 0000000, Ker¢,2Z000.000, P, ={g€Z?|¢.(g9) >0}

0000000 leftordering000000000.000,2000000000000 {xn}[l gooood
000000 {«,}000000, PF =lim, s Pe, , Py » 0000,PF0 P, O0OO0ODO
00 left ordering0 00 0000. 0000 positive cone 0000000 left ordering O rational type O
0o. (0 22)



Kerg,, KGU%

0 2.2

0000,Z20 left ordering 0 00 0000000000000 0DOO —co00D0O0O0OO0ODOODOO
0000 positive cone 0000000 left ordering 000000 O0O0O0OO0OOO. OO, rational type
g irrationaltype[ll][ll][ll][ll][II][ID[I,LO(ZQ)D Sslooo0O0oo0o000o0o00O0oo0ooooOoono
0000000D000.000,L0(Z*)00000000000000.

3 00000000000 left ordering

000000000000 (z,y |yey=2)000000000,000000000000 positive cone O
0000 {x,2} 000, {z,y '}, {z7 Yy}, {z"l,y '} 00000000000 O0O0OO0O.0000,0
00000000000 leftordering00000000000,000000000000000.

4 00000 left ordering
00 4.1. 000 n>20000, [F,, F,] & Fa

00000,0000000 F, > [Fo,F)] > [[Fo,Fol,[Fu,Fo)] > ---0000.000,000
0 Go = Fn, Gy =[Fu,F,), Go = [[Fn,F,],[Fn,Fy]], ...000.0000,i={1,2,...}0000,G; 0
0000000000000,00000, G,/Giy1 0000000 orderable 100000000, 0000
00D00,0000 left ordering <p 0000.000 F, 00000000000 wODOOO

w = e,
w-pe<s Go/G00 w - e,

=el0 G1/G,00
w e 1/ 2 {w:eDD GQ/G3|:|D"'



goooo.
oo, LO(F,)00000D00000D.

00 4.2. (Clay) n>20000, LO(F,)0 F,000000000000O00ODOO0OOODOO.
0000000D0o00o0D LO(F,) 0000000 oooooooo.

00 4.3. GO left-orderable 00000 . LO(G)0 GOOOOOODODOODOOODODOOODOOOOO, LO(G)
goooooogo.

0042.0000,n=20000000.

0o0o0o00o0o0oo0ooO00o000,00000000. /AO0 wODOO,00 wordODOOO |w|OOO
000,FRO00 0000 By={weF,={(ab)||w|<n}000.00,00 B,0 Fy0 left ordering <
00000000 gy, L) =max<{w € By}, g ) =minz{w € B,}000. 0000,0000 € R
000 <000 dynamical realization 0 D’ : F, — Homeo, (R) 0000, 0000000, R2000
00 [D'(9p, <)(@0), D'(9(p, <))(@0)]* : (Bn,=)-box 000000. 00O, left-ordering0 000000
0000000000000000, LO(FR) 000000000000 £ = {=1,=,...} = {Zm}>,
0000.0000, LO(F) 000000000 £ = {=,}2,000000 B = {B,})2, 000
0, (k) = (Bn,, =m,) 000000 n:Z—=BxLO000.

000,0000 ¢:R—-ROO0D0O0O0 x9 OO0 dynamical realization D' 0000, D' 0 ¢ O
0000 ¢D'(9)p~! O, 00 dynamical realization 000, 0000 ¢(zo) 000.000, nk) 00
0 dynamical realization D' 0 000 0000000000,0000 kO n(k)-box=[k—1/3,k+1/3]>0
00000 dynamical realization Dy 00000000000.00 n(k)-boxOOO0 k0000 y==x
goooogog.

0042 0000000000000000.

00 44. F, 00000 {¢b}000.0000,0000000 k0000 [k—1/3,k+1/3200
0 D(a) = Dygy(a), D(b) = Dy (b)) D00 D : Fr — Homeoy (R)0DD0D. 0000000, 00000
oooooooooooo.

goon

[1] P.Conrad, Right-ordered groups, Mich. Math. Journal 6, (1959), 267-275

[2] T.Ito, Topology of invariant group orderings, 0 58 00000000000 OOOO

[3] A.Sikora, Topology on the spaces of orderings of groups, Bull. London Math. Soc. 36, (2004), 519-526.

[4] T.Ito, Space of group orderings, quasi morphisms and bounded cohomology, arXiv:1006.5491

[5) D000,0000000,0000, (1998)

[6] C.Rivas, Orderable groups, Ph.D. thesis, Univ. de Chile (2010)

[7] P.Dehornoy, I.Dynnikov, D.Rolfsen and B.Wiest, Ordering Braids, Mathematical Surveys and Mono-
graphs 148, Amer. Math. Sor. 2008

[8] C.Rivas, Left-orderings on free products of groups, J. Algebra 350 (2012), 318-329.



