i - T“ € e*;g O P <, |
@z&m hous and siwmple gﬁc}‘a

4

LU Delimibion Lk G be a group. A basis of €
6 a subsd 6 ¢ G Lt W Qﬁauéwiu\c; propidy .

For QMU GV ouR M owd oMy map S — H
() e LX WY o u,ui?ul;t. Lﬂew&marpl/%m ‘f L G H

uth Wk [(s) =@ (s) fovall se S

) WhTH @ wap ug Seds
2’ ,.»£ 5’: [ howmowovpluisw

of grougs

1.2 ﬂ{,%ém'a Liow . A group 16 calld F‘ML o possesses
a busis. [w G hay o basis § we Say Hat & 15

bre with boasis § or Haad 6 is e over S |

-3 Pmpogié&sw, To‘: au.ﬂ td T Hune 15 a
Proup G owd o %ujfdfiw map z;:T-*-—’? ¢

ol Mt G 15 free wids basis 7 (T).

Pwof. Covsider Moe sk Txh}-")"t} Y tel

we Lovide foe CE,1) £ oc ¢ (;‘(b E=t’s (¢ 4 ) )
wd for @1 w wmk T Sl
walk TuT™ for Tx {444



1.2
Apoyd wo TuT™ | IR .u@-iwi.l& %Wu

¢ £
1 ‘é ; ££ﬁ € [iﬂ§ : 'é!é T;

of lewments of TuT™ - L twmphy wod v Al a
word wids we devele by 1. The sub of words we

TuT™ o dwmobtd by WITY 1'%3 Low eavktmakivy wevds
we deve ;mé,ug# - owm W(T). Tl prodet 18
assonabve with 4 as a 2-sided wanl.

To mbroduw twveests we iwhddue o @;?Mvaﬁmu
stlakion , v " on WIT) ey Ggi’(éws .,

am tlowmen xk?w\»s{@m @i A vt WS
W Wastabow of e v ' sowe wluw - W LeX
e wEwew,  —-= wlEwEw, 0
w, t e w,

oan Lomeabtay vedudhion of a wend ¢ Y appﬁ%;“»
poast e, ta vomoval of @ €7t v €27 frow W
wove.
Two wordy e lled ﬁqm?‘v’ﬁsw 1h 0wt Com pals
X?‘O\M e 4o W @%‘!ﬂ b\j &«m\dﬁ MW E..k"pms{am
sond, weuehtons
LY Rewmadk: w, mw. =12 W W{Wzmw:w;

Proe{. by mdathon on Yar vuawlon
Wu,d%&m; lo pods gmm W %—t)w;

of xpomsiont amad
(Extrtdse )

)



3

COMM.W%} Jr Y)TG&,U(‘;} o \NI{T) pes s dowu bo
« produd of F(T)i= WA givem by

quj [Wz ]“:’ [W‘,W’?’K , ot [555\3‘ Wit s -@WV.
cless of M wond x. TN g%auéausbj a550 Gahve wnrh

F17 as wad  ad 4t twetrse o4

[t o] 0 [t £

A

whaet e Wk £ =g =t Thms
F(TY S a gmeup.

Begone e swow Haod FCTis i fad fre wAahe
bosts {LeT s £ 6T 1w selve Y so called Lo
g}rﬂk\e,w\ &30* ar g‘f&&% ¥ (T) W Ot (.{}@bzhag g;@‘?“
Lowme aﬁﬁ&f?l@w M allbws uy bp amswa lan
g’e\(& W3
5» E G%u@s‘%é\w %;qw Wi*\»"‘di Wé wl ¢ W (T) ‘
W 56 [wd= [w'] w )¢

6 diwition: A word wois callul veduud

. £~k
{3t does wot conbn o subword ol Y form €€
with ¢ €424 10 il woas wof o ¥ forw

w, ¢ tw, o some teT, wy W, ¢ W(T).

1.7 @rﬁfﬂ&-?“g‘f_\&: Fov ey elewenk Ewﬁ e F(T)
Yuat & & wx‘q,m maA wwi Wl ij=[3f‘j




(L%

wetio e ddid do ke m Hum W

-
7 i
{ é‘{% W psY

W algenifan whadh gwwmm 121 sbeys
e Waargue vedumed wevd Q-WVM to w.

w
??\fwg . !"lw W% Oan i{ﬂg 3&33 *‘QMW . Q,w& 4/‘(4{ L{}gﬁ{‘{,{ 31@44%3

frow Ha b,y vkl you hat foi Mo @Wﬁ Lwe a peay

- £ ~¢& _
a& Lowseakve llers of Ha gm-m_ t ¢ , £ st 4.
Lc Wuar 18w BHE.L f}&;% e e @b}m{ . OMM&L§ oA DV

s pair owed Shand anaw. 5 ine ok eack shep
We word lowgth ¢ redud e 5@3 2wt af ber e
Saps wMluc by 2 A-lbe werd ov by 4 umbess Ha
ol govi-Ham stopped  loedort.
To prove 17, wmanwns o show Hiak  owr
6\15@:'\4'% app&na{ N :-era @.anw LUt
w omdw'  produws Hu sawe reduwd wovd
(Twis iwaplies e pand 7% PYRR Y o W ant
v2du ol Mzw\mwy\,i Varn Pty ant s cad
Tor o algovivem Leanes a vedorced vt i«%&ﬂf&ﬂﬁ%ﬁé )
W do s ‘:33_ b chiow on Hu vaambm Oi
Lxpomgions ol nedaa cdd pus EA‘};{L“M to go §¢%m
wlo w' lee. b sl f?fdw* 'y oblowmed

Mw w ‘@3 A %‘{?W§§ﬁ\a Lham own a,igmi%
: r"A’\-“'A‘r, ‘“;

pwd.u as Ha Soaar ”:w%a;{,m el WN!} im w' ot &

1.8 ¢ Thas 1S am (m.sﬂ)@xwa‘%



(-5

LY Theovew T teTS ik a basi of F(T) -

Romonle « £ —= [27 Wy pekive | st s vedu o

Prool . %J\WM l{:TW-@»H) Haﬂwup,m

vaad Lo shawe Mk M 3 g MW hw«wmu?wsm
2 F(T) —a H e Wed [(DEY) = (1), ¢eT

M‘ Ld xe F(T) owd we W(T) a Mmﬂwpﬁswwj

X e ox=Dwl . 1f wetPoo £ Hua

[w:{—:. {:‘64]&, a[{.w;gf“' TWF"‘{; \g ¥ 5 &
bwm“mmptt;ﬁw drg 3MM{JS UM '\/MS“ CLI/{/;"W
({Lw]) = Q) - ()

‘t ‘( N L\;{t M«\M(& +‘J\M/\ c/(paﬁf,uj ‘(' 8! aL\owwm
Ohﬁt‘ owe -ﬂ&wﬂﬁ (- "

o

qvoups o M
B il w oodw dile by ek t e
£ ko ome of a5 W= W, W,

wow E€w, W PLwel= [T e

To clasgih free groups we  lant

7 N wo&m?w&
Thum F,\ f:" l:l | MA ev\/bj T O, i W ettt

Ko soame cavdmaliby.

besis 1- =17
¢ :



s EE
qé';: 'S %\i’ﬂ?{n{)ht (/LY LUE'{A;(Z{ U&Sw \;“{M C’b/é'twj QY??L‘V‘T{ é

ol o basis

7 we wud b show et Hu fre qroup F o oludearnowes
M Wabkg o{; oy ¢ s bases. So Wk Te F be s
bovs . (ounsidie Ha w(eﬁmu‘; Ge F gqumied Lu} all
squanes of elommds. G iy obviously & wormal
su\raﬁxwp Siva Ce v \f? e {x\{g"" ‘2_ Folurmert

-1 =2

/g s ebaliow simce  xyxTy L)y Yy
= (X\;? (\7! 72‘! . ¢ G
we have (x- 6)1 26 = 6

pb(bi WM«
o FG .

Mo, for oy xe -
2o Yagk F/G s a vechor ypale o F,
Vo elmpphs . W Cloam Head S[a]-b sbeT 1 a‘aa&

Bbviously { o6 ¢ beT] gquwake F/6. To

sliow Haat Hoty ane [ineeels wdipemdud it weed

Yo show Wt fov dishiuned tlean tads ¢ L €T

44+ - 'éf‘é\‘]é (o Now | wry .uLwW

A Y }

[wazi ‘ ol G s o wepre statads ve

W oS ow .wﬂ.kn -WRWR “'M%L\ ‘MA&U{ '{/0‘ M

o
gl uA

t eT Wu vumbos of fime Haak € ort
6 won . s ?fﬁ[”f-“('j 'S PH-QM L
2oy alme of words. Thus |+ f T e fAnik
o (Bl 2™ b [Tl ke comivaly
o T and if T inbiwk, wx hane IT1=[ 751,
tw Pﬂﬁ\“\c,\dw) P isoweovplsm by pe of E doltrmnes
\E/76 | annd Wams | T 7l



1.7
|1 Bosade: A ovicquus of 110 and 19 3y P/ o iy

W?G Cpath basiy Te G oic Sowoiplvie {4y F(T)

Folermere  a subst T ¢ G of Grrup G a bass
v . v ond owvdy !
) T gnwredes 6 i
br) 1 owe WET) by oa vduod wod  and
W.{, "-:’-?'5359&;{31.1«% W, U6 Lo 'pnﬁtﬁﬁia@ é,f‘i_ e # En

¥

-

ve & Cox Mo werd w5 B0 WIT)

Hatm W"-:Qf.

L2 wﬂfﬂ}qﬁiz T Wé{ﬁi%“i C}?f a i@é)iai \éf A Qf?a

W‘PF“ calld M yambe of F Yl fre grUp of veunle
we IN w U ‘Quiwakl bﬂ ?M



L9
Rmonde s presuntakions of qroups -

it G W & JouUYP. Thon Hue tisls o Fr-u. group Fooauwd
$ F— G

aw Pt movpWas (= Sy o s wrova &?'AASW}
(Vo for tromnnple #he fraegoouep F=F@ ), G wnsidnd as o
whyomd use 6 for § o A4 awd ¢ 6 0 Huidukly
(Hmwé&ﬁmé undls { [q]¢ Flt): ge Gt

Lk Ec (r?,mg e @ subsed ol L?)ﬂ‘? v M s st
Wovw ek S%eoﬁvﬂu? og F c@m{cm:\«{mﬂ i LA T l
6 bosis E:*q}:jij eleoose EU‘ w‘/ﬂj T e }i a Wj\’i ve w(T)
Suds Wt Tomd WE R={rew(m):FeR {
, -4
So wt awt o sd T awd sd R e{ words w JuT |
< R 7N; T\u?.z fwo da}rg gfl,gjm{ s Svﬁm[’ F(T) /éﬁ?ﬂ WL\ALL\ v$
mﬁg;g;;ﬁ Bowarphic bo G via )bl P(x) | xe F(D
g R FD- 50 Uy dode LT Ry duods Hu group G up to
somprpliom.  The peur {TIRY s lld a
Pt son bake on G(H 6. W?m&wa@{-{l«j My GYOUP
Wae w oy pusentalisus | aund Ylme 15 wo
&.f{jw}{'@m b decd wlhalow bp {)MW{’% v S
Q;Lz-_g&-gimﬁt 15 Hwn g*f%}!,‘mf ﬁ*‘ﬂ‘—*f’ ‘S_; ot “( &“ %%M“
presenbions T and R ame Pinike soby (o
Gy callud g-*im;&% pﬂwlmfaPr{,) A‘Wj(oow, f&nuem

o faved (e orouap Fooawd Yhwo sds 6,5, < F
1t iwpwimd bo lemows tolubler Yunt 18 o

alyovitwm  wlith detide woluMdhat 8 anm omAo-
mwpwsvg« C:F-aF wih £l8i)= 5, [ Jime



19
Priwmitls  we will leske ad guuskions of Yy, l\qu.

Grophs lawt proved Vi ustud v Shdy of

°£%§ biows . Tual 35 whet we b bo vow.



