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and a more %\0\50\[ Q‘nal\agis ts requireA.
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Let S be a set, and perm(s) the set of inverkible

Definitions:
of S owte itself (" permotations” ) .

trans foymations

Note: this is o generalitation of linedr e presentations

‘ wheve, SV and ?QVM(S) '*? GL(V)‘

We. o that the qoop G acts on & from Ahe lefk |
if  there 8 o ‘(\ovvnow\or?‘misw\, LG — Ferm(S) ) g LJ :

<ng'L§J4>CX) = sz(Lga(x)\ = L32‘3¢(x)

\)JQ Q&OQJC' the  pseful notation
L ; &y = gx .
S'LM A O_\,\a o _L‘icak_{;;_ grovp ff_f’}lﬂ_’l gatisfics
(Kﬁ- R")l) () = ﬁfﬁ-( Rﬁl(’q) = R RN ES (x) /
ond is denoted E% Ra(x) = K% ,

The ocbit of x vader G is the  sobset

Or = iyl gect,
The Po’m{‘ X defives o litkle qroep novvle.[\a Lhose
of G which o ot wmave Xt

G, = {c}eg\ Lz(x)=>’\"§.
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E\/er«o little grovp (A songmuY of C:

@) hohe €6 = Ly ) = Ly (L) =Ly ) - x
=b h,-hy @ G,
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Eoop octing on itself: e can define left and cight  actions of G on G, c.q.
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This action cConanet be since Clle) = {ef,

We can  alie define Joft and r((rj\\+ acltions of
a su\aartwp H o oon G,
L}\, (ﬂ’) = L‘\Z’ and R[,L(calj = g,"" .

These octions are hovwaﬂv not Yroansitive
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%H = iaxk ( ‘h@H} ,
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we con defive  vight cosels.

VO“"(S‘V“& 9 ond vv\u\{-i.‘)}\omj each  with  the -FUH H,

we obbaln o %(,i'\\"wa of G Anto (ﬁsdoiu{ cosets,

each of which represents  on eC(uLVai(’,n(e Class.

The set oF left cosets 1S dewnoted Ezj
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that 9\“_9 dr\«cxwde X . So, Ahe set G/H  can be Po\v‘o\me,’(‘fi'ltc\

! ,‘_’ [ ;\,-,{.:v',

‘Na +he  difections of s . ST T S

Cosets s %YOQP:E\@MMS-’/WL‘Q seb G/H comsists of a  collection of sets (leP’c Cose{-S).

(Je wovld now Lbe to  ask  Lnder  whidy conditions

we con  define o QoY molkcplicadion  between the, cosels?
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Problem ca,\H = %4%, H ¥ he H
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So, if the ollempt —Were correct , we shodd have
2
ghay B = gt Y et

This  woold require. ot 3N €H weth
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34“\ 92 = %132 b
ay Fhet ,V?ai@@ b/ el Sothal h 9o = ‘aﬂ»’ .

This is  nof  necessarly the case.
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flenaming 492, b/ we find  hgesgil’, ie.
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Tn other Words, For o pormal subgmep  GIH hes
indeed o grop _ft}f}’d‘"f@« We cal it a qum@_n{ groop-
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ts  defined os (£} = $£G) | 9€G k.
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Tn other words, o howmoemorphism imdoces

avu  (Semo ersm, i

Proof: et @ G/ ker(F) = LW\(‘()) with (()(cﬁl:fr(ﬂ -F(g).

P

((L) L(J s oo ‘/\OVVIOMQK‘:»\(\ASW\:
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