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deff:a circular order ofa set S is

2:5-30, 13
SI,

(i) ( - (0) =E(s,,5,5s)(S =s; for 15;3
(ii) sa,s,se)-5s, Sel +(s, 2,4)-2(6,,se,Ss) =0

xSz

den: +33
215,52,53) = - 1

X
Si

x S3

((5,,,2) =
+ 1

*Se

Ys
condition (ii) says when add so therearerestrictions



a group iscircular ordered (10) iFIc:6"+30, 13 St.

(i), (ii) above and

(ii) (9,,929) =c(hg,,hgr,nge) h,9,,749346

amplai 5', QIE, &In

example: 6 is20 withorder

define ( (9,92,93) =sign or

0 t S, isunique permutation St.

90111 <9ot) < 9013)

Prop:
If K isLO and H isCO and

1 +k +6 +H +1

then 6 admits a lexicographic CO

Pf H
- ①

1 x costs 61 (ecopiesofk)
d
- -



Th?

a countable group 6 isC0 iff 16-> Homeo-IS'
If:()) Copy the 10 proof
EE) justneed to 20 group Homeo, (S'

choose pes', and consider the "shortexactsequence"
1 -Stab(p) -> Homeo, 1S") -Homeo(s' -> It

I "Stab(p)
Lo since itacts ↳
on 5' (p3 =IR -

example:PSL/2,1R) is CO

e.g. PSL(2, IR) isisometries of H

deff: a CO of6 isa function:62 -E st

(1) f(id,g) =f(y,x) =0 gt 6
(ii) f(h,k) -f(gh,k) + f(g,hR) - f(g,h) =0 Yg,4.h C

(iii) f (g,h) =90,13



Gr f(g,g-1) =1 FgEGEidS

% ·· gh gh ⑳

i id

than f(g,h) =0
then flg,n=1

Ia bijection between isand I's

c f((g,h) =0 Ifgrid or h =id

E I gh-id withglid
I (l-clid,gigh)) otherwise

also formula fr-it(see notes)



I objects:H46;Z) E9(6;E)

y -equivalence classes of

What isHY6;E)?
2centralextensions

zY6;) =37:62+k)fgz9)) - f(9,92,93) +f(9,,9293)
- f(9,92) =0

f(,,g) =f(g,id)
=03

BY0;) =(f:6z)3h:6 +E st

f(g,,92) =h(g,) +h(gr)
- h(9,92)

and h(id) =0}
H26;2) =246;5/32(6;E)

for[(6;z)
suppose we have central extensions



0 +EH,2,6 -0
-> **22 qz

there are equivalent if 4: H,+H2st. thiscommutes

the correspondence:A "(6,2) - [(6;E)

given f:62+E
define of by taking64and

equippingitwith multiplication
(g,a)(h,b) =(gh,a+b +f(g,h))

the central copy of E is [(id,1
the quotientto 6 is(g,a)1+9

Sitwith 0 +E-H-6 - 1

Choose 5!6+ H st. Slid)- idand



q05(g) =ggt6
define flg,h) to be theelement

<(g) s(h) sIgh)" ti(z)

Claim:the bijection Hi6;z) *E(6:E)
id26xE

trop:if6 isagroup f:b*is10 then

It isa LO group

If:as a set, 1 =6x ↓positivecome

SetP =31g,all a = 0315 (id, 03
exercise:(g,a)"=? -



for:Suppose thatI has a COf:6-* st.

[+] =id=HY0;z)
then 6 isLo

If:sice [f7=id =H16;),
thenF =6 x2

LO
so to a subgroup of LO
.. 6 isLO
-

I -h
-Suppose of is a CO of 6 and [f3 =HY; E)

has order. Then JH=0, A is10 St.

6/A * 4/kE
f":Consider thecocycle Rf:62- 90,13

since. I has order k, [R7):id tHYC,E)
12.34:6 +z y(id) =0 and

kf (g,h) =y(g) +y(n) - y(gh) g,ht6



6 ** E/REisa homomorphism
and the H we want is kernel

-

H =6f
example:6

=

(a,b)bababa"b",abababa)
Suppose If
(i) [f]: idcH2 => 6 LO but lasttime

we saw thisis

noto

(ii) [f] -id =HY(6;z) =e/5**/5
now show thiscan't work


