
 

We have the presentation

D

This means

Every
element in Dn is obtained

as a product involving r's and s's

We proved Dn e.hr rngs sr srm

Every equality of elements in Dn can

be deduced from thegiven relations

They allow us to write
any product

in

the standard form Siri for Osiel O je n 1

Warmup In Ds write the following elements
in the form sirs

i r s rs ii Ps3 iii s3rsr3s2r's



PermutationRepresentationofI

Here is how the book introduces Dn

Label the vertices of a regular n
gon

as 1,2 n

Then r and s each induce permutations
of 1,2 on so they correspond to elements
in Su They generate a subgroup of Sn
isomorphic to Dn

Ex n 5 s t

Then
r I 5 4 32

s 2 5 3 4

and it's easy to check that r s e

and rs I 5 24 s r
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goodG if every
element in G can be

written as a product of elements in
S and their inverses

A relation in G is an equation
involving elements of G

A presentation of G consists of
a generating set S and a

set of relations R such that
every relation in G is implied by R

Write G S R



Ex The quatunion grup
is

Qg 1 1 i i j j h h

where
I is the identity

I multiplies the way you
think it

should
e.g G i i C 1 j j etc

i 2 j k I

ij k jk i hi j

ji k Lj i ik j

Tha Qs is a

group

Proof Check associativity easy but
tedious



A presentation allows us to define Qs
more compactly Here is one

Q I i j k 1 15 1 i get ijh 1

It takes work to show this is correct

For example we can deduce
ij k from

ijk I L

So by cancellation ij k

Here is a more compact presentation

Qg i j i 4 1 i j ji i j

Again it takes work to show this is the
same group



Ex A presentation for Sn

Let T i it Then

TiTj It if j i i i iSalt tn tn iIiiiIriiritin

This is not obvious and takes work
to
prove

Presentations are not always useful
and can observe the nature of the

group

Ex Let G a b aba bat Cabal e

It can be proved that a b and
G a is cyclic of order 9



Ey Let H a b I aba bat Cabal e

It can be proved that It is an infinite

non abelian
group

In fact HE I I x.y.z.net and xu yet
via

a

b E 9
so then

abababies


