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DALEYGHS : 4 A GROUP
,
SIG A GEN SET

.
DEFINE

THE CAYLEY GRAPH T=PIG,S) WITH
-

VERTICES V(M) = G
-

EDGES E(4) = E(g ,gs)/g(G ,
seS]

-

EMAACTIONI G ACTS CON THE LEFT) ON H(4
,5)

YIA GRAPH AUTOMORPHISMS.

Prof : hig = hg AND h - (gigs) = (hg , hgs) - Elr)

ALSO
,
THESE ARE BIJECTIONS (CONSIDER ACTION OfH) . I

THE ACTION IS VERTEX TRANSITIVE BUT TYPICALLY NOT EDGE

TRANSITIVE
. ASSUMING NO StS IS ORDER TWO

, GIM(PS)

IS A ROSE WITH EDGES LABELLED BY ELTS of S .

P (2
, (13)mm......- 3 -2 -10123

↑ (&, 53 ,43)

↑ (*? ((1 .01 ,
10, 173) ① ① ① ①

·- -
-

·- - NOTE :
-

NOTE : IF sE1 AND h=gS AUT((F(S)
,S))

WE MERGE (g.gS) AND (h,hs) IS UNCOUNTABLE
-



ANEDGEPATH U: Co ,nI- FIG ,5) EXAMPLE .U : 10,6) -> NFIS),S)
-

-

IS A CTS PATH WHICH IS A CONCAT. of

·
abet

EDGES
.
U ISANEDGE LOOP IF

W(n) =ULOS . THE LBEL of y

IS THE WORD WE (Sus
* ·

abatt

WHERE Wi IS THE LABEL THELABEL ofU IS absdab

of The EDGE WICiit] . [WHICH REDUCESTO abab"I

NOTE THAT g
.U AND Y HAVE THE SAME LABEL

-

&ERSELY : GIVEN gED AND We (SUS'* WE HAVE A CUNIQUE

PATH U : (0, Iw1]-> ↑(S .S) WITH VIO=g AND
LABEL W .

②MANYEXERCISES

DRAW THE CAYLEY GRAPHS NIGS) FOR THE FOLLOWING

() G= Dan , S
= [5, t) A PAIR of ADJACENT REFLECTIONS

(ii) 6 =Do ,
S = [

,t) A NAER of ADS .
REFLECTIONS
-

I

(ii) P=S((2,5) , S= CL ,R] WITH RE(o)) = = ( , i)

(iv) P =SL(2,*) , S = &A ,B3 WITH A= (j) ,
B= (0, -)

[IN PARTICULAR , CHECK A ,
B GENERATEI

(v) 4 =SL(2,2) , S= EA ,R3 ·

(vi) G=BS(1 ,2) = <aib/aba"=b



FRCISE : SUPPOSEN IS A NON-EMPTY CONNECTED GRAPH.

THE FOLLOWING ARE EQUIVALENT :

(i) EVERY EDGE SEPARATES

(i) N HAS NO EMBEDDED EDGE LOOD

(ivi) ANY X,YET ARE CONN . BY A UNIQUE EMBEDDED EDGEPATH.

(iv) I IS CONTRACTIBLE (iv' ↑ DEF RETRACTS TO A POINT

(t) It
,
(t

,
v)= (r1) 4 IS. O-HYPERBOLIL. (ii) MEDIAN SPACES-

ADDITIONAL, IF I IS FINITE:

(a) (V(N)1-IEIN1=1

⑰SALEAF1SO THATRISATTE CORN = <PTS)

Emma: e) r(G ,5) IS CONNECTED. Y (3) NIFIS)
,
5) IS A WNEX-

2) MIFLS) ,3) IS A TREE COVER of (G ,3).
PROOF : (1) BY HYPOTHESIS

,
(ST=G SO FIS)-> PSURJECTS,

SO EVERY gEG HAS SOME WEFLS) WITH T1w)=g .

SO W GIVES A LABELLED PATH IN ↑19 ,3) FROM 14 To g.
2) Suppose V : Co ,n]-> P = P(FIS) ,5) IS AN EDGE

Loop
. Suppose>O. LET W BE THE LABELof U . SINCE I Is

A CAYLEY GRAPH W= Es AS ELEMENTS of F(S) . So
[BY REDUCED WARD THMI W IS NOT REDUCED. SOUIS

NOT AN EMBEDDING
FACTURE

3) G : F(S) -> G INDUCES A COVERING -

AND a, (N (F(S) ,5)
=1 It +g


