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For the general dihedral

group Dan with n, 3

we have :

Dan= [1,
r, ... s

,
st,s..., sr]

where For a

r= 1 derivation
of these

s= 1
see the[Judsonr-k n

-k

textbook

reg = Sr = sp
- m section 5

,
2

-

Note: Dan is non-abelian

because

=
r

+ Est



Ex: (n = 4)

Do = [1 ,
, rs,

sr ,
su sus]

where r = 1
,
5= 1

,

rs = Ssrm
⑰

↓takulutions5

↑

Er-

= rn

=sr2

er(s)= rsr = sir
~

↑ m

⑰ = Sr
-

⑰
= srt- s

-



-

-Let's review some Math Isso

Given A = (a) , B = (i)
Then :

AB = (a)(3)
(ab) + (g) (nb) . (f)

= (d) - ()(d) · (2) (

-



(1 - 130(3) (1 - 13 . (2)
= (10210(3) 10260 (2) ↓

1 . -2 ( - 1 . (- 3)

=( 0 . (-2) + 2( -3)S

-it
A

= Al = A foranya



A = (a)
A"exists if
If A exists then

-
det (A) = 1 . 3 - (- 1) . 2 = 5

Since det CAI #0
,

A exists

+(2i) = (i)



For any
A

,
B we know :

+ABI = detde
ne

rem: Let

GL(2, 12) = 5(b) / abd3

be the set of 2x2 invertible

matrices with entries from

the real numbers.

general linear

It's called the-

group .
-

Then GL(2 ,
IR) is a group

under multiplication .

The identity is I = (oil



The inverse of (2) is

( *)"= acc (* )

#roof: see reline notes

GL(2
, IR)

(ii) (5) ·

·(i)
infinitely many more

-



te:

=(ii) S

not

& 1- equal

=F

Here ABBA .

(2,
IL is not abelian



-Examplesso far

under addition
groups-[In

under multiplication
groups-

IR
*
= IR-503[Un

GL(2 ,
IR) -tabelian

under composition
group-WbinDan T not



Theem: Let <G,
* 7 be

a group .
Then :

① The identity e is unique.

② For each element a EG

there exists a unique

inverse which we will

denote by a!

③IfG
,

then (a)= a

⑰ If a
,
beG,

then

-(ab
=

(5) * l

① Suppose e
,e G are both

identity elements.

Then,



e
,
Xa = a x e

,
= a

2 + a = a * 2 = a

for all a G.

Then,

2

,
2 ,* e = e

↑

=a

G
Suppose b

,
bEG are

both inverses
for a

Then ,

a x b
,
= b

,
xa = 2

a + bz = b
,

+ a = e



Thus ,
a + b

,
= e = a + bz

Apply be to the left of both sides :

bz * (a + b
, ) = b

=
* (a * b)

By associativity

a) b=
So ,

e x b
,

= ex bz

e



(a) * a = e and aX(a) = 2

by definition

=a

⑦ We have

(a + b) * (bxa)

= ((axb) * b) * a

= (ax(bxb + )) + a

= (axe) + a
+

= a * a

= C



So
,

(a + b) " = b * a

#rotation : When dealing
with

an abstract group(G,*>

we will make the following

conventions .

· We will just write ab

instead of a * b.

For example,

aabcab

axa + b *** b
.

means

· By associativity we never

need to use parenthesis.

· If n is a positive integer,

then



a = aaaa ... a

-
n times

=
n times

ab = e

a= aaa
For example :

= acaa

· We will also just say

"Let Go be a group"

and not write *

· In HW 1 I Kept the X

motation but after HW1

-Won't use it anymore .


