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• NO CLASS Wednesday!

• office hours CHANGED this week

( see announcement on canvas )

Burnside
, 1905 :

If G E GLNIE ) of index d

( ie : every element go G has order ordfg) Ed)
then G is a finite group .
A

Rigid motions of R2 t dihedral
groups
-

Rigid motion of 1122 :

is a bijective function f : IR
'

→ IR
'

which
preserves distances :

(
ie : iii. ''Ii

"and



3 special kinds : %7Ie2¥②
-

④ Ro = rotation, of angle O T CCW

(if 030 )
, rotation by -O ICW

( if Oso)
about the origin 1¥

⑦ Translation by Q - la ,b)

To
,

i 1132→ 1122

(x,y) i-7 lxta
, y t

b)
or P l- Pt Q

.

① ""

÷..

We have the factoids about this



frigid
motions of IR' %?Ie2¥③① M i. = set of all rigid motions

.

"

composition of functions

=

group .

② M is generated by Ra
, eh

,Ta VO,4Q .

③ is P
,
Q EIR
'

,
FE M

the- EQ has 5- ( POT) = ftp.TQ)
e
line segment

is R
, . . . ,
Pn are consecutive vertices

of a polygon I'n33 ) r
Pu
^

-
a Ps

Ps ! Ipost r a

pI-/ B
P

B,

5-(R) = polygon with consecutive

vertices ftp. )
,
f ftp..gs/Pn) .

(either CW or CCW about D
.



" s. Hr) is congruent %7Ie¥④
to R ( same distances

, angles as D)
① if FGM

, suppose P
.
,
Pz ,B are

not
on a common line

.

if f(Pi ) =P; i- 1,33

then 5- = id
,pg

'

- IR
'

→ 1122

Deff If I EIR' is a region (e.g
: polygon)

then symmtn.es#:=ffEM:fCr)=S}
G

p siimmetrie ,CA) is a subgroup of M
.

pr . id,µE a ✓ yes !

• if f
, g EG

,
is gf E G ? yes

✓

• f EG f
"

c- G : fer) =D

apply f
"

: f-
'

ffs ) s f
- '

(D)€x
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E Lectwe#
:L

D= equilateral triangle : B .!_oPz

¥Dz = { FEM : fth) =D} j
P,

what is D
,

?

b =

ph reflection about y -axis

2 other reflections

a = Rizo. fccw) about center

133%4122 _a,
K
. Pi

•
p
3

of = e
2
b = e

Z
e
,
a

,
a

b
,
ab

,
a-b

any others? answer : no
?!



each FED
, permutes the %7Ie¥⑥

vertices

if f fixes the 3 vertices

then § = e .

?
ba = a' b

② ① ① ②
÷

.

③ ③

£
② ③¥

i
. ba=€

Sometimes write :

Dz = s a
,
b tf a3=e

,

b' =e
,
bas a'b )

"

generators t relations view of a group
"

.



In breakout :
④ ③

⑨ Ds :

① . rum. 456,7 .

① 113-1=10

find Ds
④
.
⑥ rooms 1,43

⑤ DG :

⑦al
-

I.② 1%1=12

¥6
①

IDs ) = ? what are they .

Idol = ?

b = reflection about y-axis

a
= rotation R = Rn ( Ds)

Rao CDs)
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t Lectwe#⑧
⑥ I Dnt = 2h

f C- Dn

1¥:: : :÷÷÷÷l
③ Dn is isomorphic

to a subgroup of Sn .

⑤ Dn = Sa
,
b I an - e

,

b
'
- e

ba = an
- '

by
① : ③

D, as a subgroup of Ss
⑤ '

a = ( I 2 3 4 5) !
②

①
b = ( 2 5)(3 4)

a IP,) .- R

generated by these .


