Lecture 23: Virtually solvable group does not have a
non-commutative free subgroup

Wednesday, November 22, 2017 10:48 AM

Inthe previous lecture ce stabed Tits olernabive :

A g Linear g either is virtially solvable. or

hs o non—commaborhive. Free subgp.

There ore. many ciogs o ko bt @ virkually schable op
dos ot coitoin on non- commaadive. Free S“L‘é“" We use
Pinte e 1o prove this statement-

Froposhin . A viclwally solvable gp T does NoT hive: o1 ron-
commntative Pree &“Lﬂ?

TP Suppose o He cort ey Hat T o beF which )ém,\a qerercte o wbg

T. ad suppose [T Ad<e and A is slable. Leb Nizcore (AY.
fs ax hoe seen bl [TiNI< |5y, <o, and N is solabe.
Herce  T/g (& TN/ S Try tmgles IF: FoNlom<o.

Lot neZ be sb- niyam od nyB. Biwe D _=<@n,d-n),

there is an onto ig hovo, <p: F—3,. S0 & (FaN) S, . Hence

#C-FQN)=1 7 An 1 O Sn- S!"\CQ. [3“¢(FnNﬂS[F'Fn\\ﬂ=m O\r\cl
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Lecture 23: Virtually solvable groups cannot have free
subgroups

Tuesday, November 21, 2017 10:43 PM

:Lm<n[ , e o‘-eclv\c-e <+ (FaN) =2 An' As FoN s SOLAL‘%

we geb that A, shobl be shnbl. Bk thi i o conbmdickin,
os A s a noncommatabive sinple. g For 5. =

In ths proot, o con see an importort dea somefimes we tse certanin
Pin'te e o bservers” o understand propecties infinte -

Deb. Suppwe RS FOO- Then <X | Ry means

the g TOO/ where N s smallest norm smba\:

o} FOQ that centoins R; that means

N=< U gRa >
fjel:O()8 d >
Ex. Z/nz_u Lo >

%‘3,\6‘<‘g~7‘ —P@hz , ‘6(‘& Y= A4+n Z./'

S:neker(\é Q 36"<q|°\h>_Vz/y\ )
'6(0\\——‘ :L—|—nz .
n|"% wm—|" m—|"%
_‘F;{" O\“H me Z/ O\m = O L "3 + L nl"‘\:a én%eoo\)"ﬂ;\‘-%.
So ]<a|a“>\ < n. Since S s Orvlza o\rA kﬁ\ o\"‘>\_<_n ,

coe have —H\o‘\l* S is an fs¢wW">L\\‘sM- B
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ecture 23: Presentations

onday, November 27, 2017 10:21 AM

To show CX|RY is I'somorrphl'c to o 8l'ven 'f'l‘ni‘le, 8? G, a aenem‘

R woch is as Polows:

Siqi Fid o 3%%“31'\3 set X A4 & ewhich satrsPies the
given re lations R . gnee;:[s Care

SLL@PZ.

—— | —

Use the universal goprty o the Pree 9p <O
o defire o T hom. P <X> &, ‘(@ =x.
Step 3. Check the relukins ; this shws RS ker'd .
So the Smallst normal subgp N that wntans R o5 a
subset s @ Subm; A kerd . Do

T g hom . b <KX |R>— &, $OO:=X -
Sice XS Imd, <X> Clmds Ad S0 P 15 oo

3_&3? 4. Use the relabions Yo show The mast %‘&a ot

kxi®y| < |Gl -
_E-\:_BTE: (DQ'CLACQ _H'\od' C‘B <X\(R> —» &G is an ‘SOW‘W‘Y"\\SM .
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Lecture 23: Presentation of the dihedral group

Monday, November 27, 2017 10:31 AM

Ex. Poe tht <a,b | 0\2) l:>n, 0\.[)0\ = l:17'\_/ (D‘?_h

coe Smr\eilﬁmﬁ crite =,
l\hS‘Lerl au?— c\)ri‘hha GD—:L(A i\
E_' e knoo) 'H'\a‘l' (:DZY\ — %' l'c]- , T, __.)(-Cn-" o, 6T, ,O"Th-‘g

| =

cwhere o is the re,ﬂec'l'l'on obart the «_axis ,

(@)

wd T s the m‘lz\%on 173 23\1'- cboit the

(yna\'n . o ()

T
Tcz)= e /nz m\c‘ o@R)==2

— m‘/h
So 0'2(%)=%=%} T (2)=(e ) 2=, ond

2/_0(/” - -27(1/0’)
0T 0 (:e)—o”tc:n— o(e z) = %

=T (%\

Hence the onlo 3"’”1’ hom s <o by —+ D, Foctars Hhrowgh
Fi<ab] a2, abslaby 5D,

Claim gi,t,...;"“,a,az,...;alf"*g is o qroup.
. Smee itis finte, it s erauglh fo check that it is closed
cander mulbiplication . Since T=t 315570 5 o
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Lecture 23: Presentation of the dihedral group

Tuesday, November 21, 2017 11:12 PM

8? ) TL'Ef Iﬂﬁ v

izl LT

So |<ab |0z, B, aba'=F"> < 2n.

Since  Pp:ab|a® b, abs'=E'y —0,, 5 oo

and D, |=2n, we deduce thet b 15 o rsom,fhgm
B

In the HW C\SSI'Umcn‘[- , U\Sl'ng um‘versql ?mTer‘EBS of_ the '@ree

8«‘3 amc‘ the Qvee ’ZPFOJU\CL' 0{2 8'?3, dow el vae, 'erl’
X IR % <K (R & <K LI, | R IR, -

Ex. Boe that < [* ] [1 11>fv La,b | B S where
q =9 313 « TOL (K.

T e hae rPrw:c‘ that < ])\____11:\72 Z*Z/LZ
~ <oy x<b|EY o La,b |
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