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DeCOUPACTIONS

DEF SUPPOSE G IS A GROUP
.
SUPPOSEX IS A

MATHEMATICAL OBJECT ANA of GONX IS A

HOMOMORISM p : P-AVT(X) .

IN TERMS of THE
UNDERLYING SET ,

WE OBTAIN Af : GNX-X WITH

Ap(g ,x) = Pg(x).
ELISE: THE USUAL AXIOMS FOR AN ACTION ON A

SET FOLLOW DesX = X FOR ALL xEX

a) g
.(h .X) = (gh) .X FOR ALLgihE4 , xEX.

FOR US THERE ARE TWO IMPORTANT CASES

· ) X A METRIC SPACE

4) X A GRAPH

EXERCISE : FIND ALL ACTIONS OfI ON
-

1) THE METRIC SPACE IR
,
dir(x ,y) = (x-y1

4) THE VECTOR SPACE IR LOVER R !)
8) THE GRAPH IR----

THIS IS ALMOST THE SAME As COMPUTING AUT(X) I

(WHAT IS AUTIIR) WHEN IR IS A FIELD , TOP SPACE
,

SMOOTHMANTFOLD
.-----

&) WDS : WE NOW START OUR TREATMENT Of FREE

GROUPS.

DEF : FIXS A SET.
A WDORS of ENGTH

MEN IS A FUNCTION W : 50,
1
·-n-13-> S.



WE OFTEN WRITE WAS A LIST WITHOUT commAS.

AMPLE: S = 50
, 13 .

WORDS OVER S ARE BINARY STRINGS .

THE FIRST FEW ARE ES ,
0

,
1

,
00

,
01

,
10

, 11
,

000
,

001
,

--
-

NOTATION :

-

4) S* IS THE SET of WORDS OVER S

# IW) IS THE LENGTH of w

EISTHEEDMEMSWIT
w!. .

* For nvtS
*

LET U* U = 10. · Up-to- Ver

BE THEIR CONATENATION
NOTE : Inav1= luk+lv) .

Ex : GIVE CAREFUL DEFS Of CONATENATIO , SURD

PREFIX AND SIX .-

EXERCISE : SET S = 5913 .

-

· COUNT WORDS IN S of LENGTHi
4) ......

.M

* " 1 ..... THAT

DO NOT HAVE 11 As A SUBWORD.

A -- -- 12 1991 CHARDER]

LEA : SUPPOSES IS A SET.
FOR ALL uv, w+ S:

4) Estn = u* Es = n

4) (n+ v) + w = u4(rw).
SINCE Inxul = Inl* Iv) ,

ONLY Es HAS AN INVERSE(ITSELF):

⑫ FOR neI WE DEFINE U" RECURSIVELY :

1) v= E
s

AND &) unt =u+ U .



EXERCISE : SUPPOSE LIVE ST
.
SUPPOSE UNV=r* U.

-

THEN : THERE IS SOME WESP
,

P ,GEN SO THAT

u =wP AND v = wa

LEMMA : WE CAN OBTAIN S VIA RECURSION : PLACE Es IN
-

S
* AND

,
FOR ALL wES*

,
SES

,
PLACE was IN SP

.
I

Erses: supposeIsSET
. Supposes" Is

A DISJOINT COPY of S WITH t ES" CORRESPONDING To teS.

WE DEFINE AN INVMUTION IN : SuSY- > SrSt By

INV(t)=+
"

AND INV(t")=t
.

WE EXTEND INV TO ALL of (SUS"
*
BY RECURSION :

INY(Es)= Es 3 SO (wow ,
-- Wa-1) " =

INY (w+s)= INY(s)+INV(w)
.

Wil wh] -- w.

EXERCISE : (WY" = w FOR ALL we(sust)*

④EDUCTIONS AND EXPANSIONS
SUFFOSE n

,rE(SuS")* Suppose tESuS SET

w= u++ " ~ AND w = nW .

WE CALL w AN EXPANSION of wh-

WA RECTION of w

CARTOON :

NOTE IW'l=IwI-2. so ANY SEQUENCE
w = utto

of REDUCTIONS TERMINATES.
REDUCE)

,
Y EXPAN I DEF SAY we (SUSA IS REDUCED

nV =w/ If IT HAS NO REDUCTIONS.

[THAT IS : wi FW, FOR i=0
,

1
,
2, ... n -2]

WE USE REDUCTIONS/EXPANSIONS TO DEFINE AN



EQUIVALENCE RELATION ON (SUSTY*. LET SWI

BE THE EQUIV
.
CLASS Of W .

NEXT TIME :

-

TEM : [W] CONTAINS EXACTLY ONE REDUCED WORD.


