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DANTARS:SUPPOSEGAGROugtRsomEnE03
->

E+ (g) = [h+G/hgh" = gY FORSomE NEO].
WE CALL E(g) THE ALMOST-CENTRALISERof64.

EXERCISES CHULL , 201S I-
6) Elg) < 4 IS A Subgroup

() Etig) < E(y) HAS INDEX TWO COR ONE)

3) E(g) = E(gR) FOR ANY RFO.

(4) <g) < <(g) < E
+
(g) < Elg)

LEMMA : <g) IS FIN INDEX IN Elg) . ALSO , E(g) IS MAXFMAL

YIRT CYC. SUBGP of G CONTAINING (g)AND IS UNIQUE SUCH1.
FURTHERMURE : THERE IS N=N(g) SO THAT E+(y)= C, (gY)

PROOF:

-17%
ga

PROP : SUPPOSE (4,5) 5- HYP
· Suppose g WONTRRSIO. SupPOSE

w+ Sa(g) . Suppose < SEOD BOUNDED DIST TOlFROM (g)

SET B
= W.L . THEN PLB) AND Po(d) BOUNDED BAMETER.

PROF: Suppose Pr(B) HAS LARGEDIAMETER.

O
so d

s (gwg) , ds(gwgt)SMALL,
So REPEAT (AGAIN

,
PIGENEIw so gawg = gwgd

so gb-w = wgd?
so ba= I(dc) AND WESplg) it



②GPONG LEMMA: SUPPOSE G IS A GROUP
,
ACTING ON

A SET X . SUPPOSE a,bEG ARE ELEMENTS. SUPPOSE

Xa
,
Xo ,Xa" ,Xb+ ARE DISJOINT SUBSETS of X.

suppose Xot X- (X,-Xo'X...Xpi) ·

b : (X-Xpi) <X
Suppose a. (X-X:) < Xa . ⑪a

" (X-Xa)Xa+

b" (X-Xp) <Xb+

TEN THEN THE SUBGROP (a ,b) < G
IS FREE : <a ,b) = F(a ,b)

PROF : SET S =(a,b) .

PICK wEFIS) . SET y= v
-Xo -

SO WFREELY REDUCED SUPPOSE W=WWny---w,W,

SET Ym=(nWr--- - W
,
W
,) .Xo .

IF R=0
. XR =Xo.

INDUCTIVELY , XREXwe' so XR+ 1 = Wr ,NEXWat
So W.Yo-Yo IFF W= Es . SO <a,bT IS FREE : It

③ FREE SUBGROUPS of HYP GROUPS.
-

THEREM : SUPPOSE (9 ,S) GHYP . THEN EITHER G IS VIRT
CYCLIC CORFINITE) OR THERE ARE abEG So <ab) IS

FREE
,
RANK TWO

COMPARE:
-

&TS ALTERNATIVE : SUPPOSE PCGL(n ,R) IS FIN . GEN . THEN

EITHER G IS VIRT SOLVABLE OR THERE ARE abEG
SO <aIb) IS FREE ,

RANK TWO


