
 

Apr 5 Group actions and the structure of roots

Today's outline
Review group aches

Structure of roots of polynomials

Symmetric functions

wed Lagrange's son to gnarlic



 














































































1 Defy Given G acting on X and

Let G be a group an element x C X we define

Jefe A groupackonoft the orbit Gx g x gCGf
a is a law that the stabiliser
defines g x C X for any gtGXCX GGG I g x xf
G x x X map
G x 1 1 g

In Ex 2 if X E G

orbit Gx gig I gthsatisfying 4 Y
d gh x g thx conjugacy class

z e x x whereetG Cy g eat gxg fis the identity A gx xgcentralise d x

ExI G acts on G via multiplicate

g EG X EG g Xegg
Mutt in G

E G act Gia conjugation

gEG x EG g x gxgactionS Takin 4



 














































































eff Given G acting on X and Let X Labelling of the wears
of the squarean element EX we define
termination

resthe orbit Gx g x IgEGS Ex I

qqthe stabiliser
3 4

gate I g x xf rug rod
24 elements

Ex 3 orbit of

GI group of symmetries of y 3

the sauareTDR ax 9 Di Da
here symmetry is an invertible202

real matrix lie linear traitors f
of422 that preserves thesquare

rotation 90 clockwise t 4 I
reflexter across x axis S

e is 2

Ee LES I r't_skid
s.rs r3 8 FACT

Dy



 














































































Cirone leading onX EI k field
If x c X the

k y xn polynomial ring
Gx Axl G There is an actor of Sen on

Rease G t X KCxy xD defined by i

g 1 gx gives rt Sn ftkcxy.my

imf Gx orbit G f Lxi xn f Xm Xp

gcalftgj xf cxotas.lv E Sz acting kCx y

1 GIG EI
ax ad teen III

a
UH xy

Idf Ee
x'ty2Ek xyJ symmetric
XTYZCkfxiqzfmtsymngymn.am

Egninalently stabilize Gf Sn

x7y2tzEkCxyEf symm
F orbit Gf 5 I



 














































































2 Structure of roots h field Fundthrotalgubs

Remainder thm If f 6 the If Stx C QQ is nonconstant

the flat has a complex root
and Lele then you can write

fled x Dglx c Keyobserate Suppose

for glx CKEI and eek
flex It tanta

where cleggCdegf
x 2 x an

has n roots

2M L root off GO Givesformula for
coefficient

Alf in terms of roots

Coe If Hudek has degreen go LNa an

routs of Hal is a

If rootsoffed eh di L if I 2 82 4n
lLig e ji IN

the flu afx hi lx.hn any e k t an

for Nhs dy i dn
These are symmetric polymath



 














































































Define elementary sqm polynomials

sin
di an

Sk ni 4
do are variables

S k t an

F 2i X 2 hxth.dz X


