
 

Def The alternatinggroup An Sn is

the subgroup of Sn consisting of all
even permutations

Whysanagnup

Closure If o T Tu and o m me
where Ti andMj are transpositions then

0,02 T Tum me

If o o cAn then k and I are botheven

so htt is een and o o An

Identity We proved that id is even lasttime

Inverse If o T Tu where Ti are transpositions

then o t Ta it so o is even if o is

Warm up List all elements of A and Ay



This For n 2 Ian That is exactly
half of the permutations in Sn are een

and half are odd

Proof Define a function

fi An Salan
o Ts o I 2

Note that f is well defined since o iz

is odd if o is even and iz eSn since n 2

Then f is injective since flo flo implies

o a

O 02

And f is also surjective If Te SnlAn
is odd then iz is even and

f iz T iz 12 T

Thus f is a bijection so Ant n land

or An Iz B



Warnow
We have compiled a compendium of
examples of groups

Group Order Abelian

Zn n y

U n Oln Y

Z a Y

IR as y

Sn n N na

Dn Zn N

An E N nay

GLn IR as N azz



Waggon
We will prove some general theorems

about
groups In doing so it will be

useful to continually refer back to our list
of examples

In particular here is some numerology
I'd like to understand

1241 n and Zn has a subgroup of
order d for each positive divisor din

Dy 8 and Dy has subgroups of orders 1,2 4,8

1081 8 and 08 has subgroups of orders 134,8

Sgn Sn 1 1 has Isgn i An

while 1 131 20


