
2501-O LECTUREAULSCHLEIMER MATHY

MINGof SUPPORT CLASS

PICK A TIME IN : TUESDAY AFTER 12PM

THURSDAY BEFORE 1PM THUR
THURSDAY AFTER 3 PM& 12-19
FRIDAY AFTER 1PM

--

C DIAMONDS

THEREMIREDUCED WORDI FOR ANY WE (SUSY* THE

CLASS [W] CONTAINS EXACTLY ONE REDUCED WORD.

PROOF : EXISTENCE LAST TIME . FOR UNIQUENESS WE NEED :

PAMANDLEMMA.ALSO CALLED PLAYREDUCTIONMMAI

Suppose wiw" (SUSY* ARE REDUCTIONS of We (SUS-A
THEN EITHER W=W"OR THEY HAVE A COMMON REDUCTION

w"e (SuS+)9
EROOFof LEMMA : SUPPOSE THATTHE

PICTURE
REDUCTIONS OCCUR AT THE↑ SUBWORDS WiWit , AND c

,Wjt

wh 1/ of w . WE MAY ASSUME THAT

Will
:Ij ,

GIVING THREE CASES

A) i= j B) j= i+1c)j, i+2

A) HERE W=Utt'F AND w=W"= nU.

3) HERE W=utt'tr AND wow" = nt5 .

c) HERE w = USSn'ttYn" ANDwGutti"Ywn.
F

(LEMMA)



SUPPOSE NOW THAT WYW"ECWI . BY DEFINITION THERE
ARE WORDS (Well IN [W] So THAT W=Will ,W"=Way

AND Wars IS An EXPIRED of wait.

PICTURE THE NEW PATHS PRODUCED

waswas BY THE DIAMOND LEMMA

/ REDUCE ZsiI So

/ EVENTUALLY TERMINATE
wi

W(o)

wir
w3]

wil

I IN A NEW PATH WITH

ALL REDUCTIONS BEFORE

ALL EXPANSIONS ,

THIS IF wiW" REDUCED THE NEW PATH HAS LENGTH

ZERO AND W=W"
,
As DESIRED. It

(THEOREM)
-&THEFREEPROM EWELSuS5IW REDUCEDS
↳F: r : (Susy*-> F(S) TAKES W TO THE REDUCED

WORD IN CWJ
.
[WELL-DEF BY THEOREMI

.

DEE : F(S)+ F(s)- F(s) BY (n , v)< rluxu) ·

-

THEOREM : (F(S) , ) IS A GROUP WITH IDENTITY S
-

AND INVERSE W-W
+

PROOF : FIX U,V,WE FIS) REDUCED WORDS.

⑨ Es . n = r(c* u) = r(u)= U AS u REDUCED
,
U . E
,
SIMILAR

⑨ Eg . Es
"
= Es .Es = U(eges) = r(s) = Es .

NOW INDUCT

(w *S) .(w+S)" = (w+s) . (s "w-) DEF INY

= r(w*S* S&W") DEF

= r(ww
-) THEOREM



= w . w
+ DEF o

= Es INDUCTION

① n . (v.w) = ~ (u+ r(vw)) DEF r

= r(nxvw) THEREM

= v(v(n+u)ow) THEOREM

= (n . r) . w DEF r II

-

LEF: WE CALL FIS) THE FREE GROUP GEN, BY S.
--

⑤CANCELLATIONLEMMA : SUPPOSE U,VEEIS) . THEN THERE ARE

UNIQUE UV /WEF(S) SO THAT
-

n= n1 . w 3 AND u. V = n'r= new!
v =w -r

PROOF : EXERCISE CHINT : INDUCT ON IUI , CASES ... I It

THIS IS USEFUL
----

EXERCISES :
-

() PROVE FIS) COMMUTATIVE IFF ISIE

() PROVE FIS) HAS NO NON-TREVIAL TORSION.

(3) CHALLENGE : PROVE THAT ALL SUBGROUPS of FIS)
ARE ISOMORPHIC TO FREE GROUPS

. /START WITH

FIN . GEN SUBGROUPS .I

EXERCISES : CALL Y THE FREECOMM. GROUP OfRANK M.-

①D PROVE HAS NO NON TRIY. TORSION

C) PROVE IMED"IFF m= n (JUSTIFYING NAME "RANK"I

(3) PROVE IM SURJ. I"IFF my n

4) PROVE 4 INJECTSI"IFF GEYM FOR SOME MIN
.


