
Symmetries o f t h e Squa re a s Ma t r i c e s

F i r s t : f i x t h e squa re i n t h e x y -p l a n e
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M a t r i x fo r r ! (clockwise r o t a t i o n by
900)

w e just n e ed
t o know wh e r e e , , e a ,

a n d e z go t o u n d e r r .

r i e d e r ((8,])-[8,]

s c e n e 4181)-(E)
H e n r y (E)) : [ I ]

ma t r i x : f-f
'o
o 8,]



m a t r i x for A :

A (es) = A ((E)) = [go]

A le 2 ) = A (C 8])
=

(§]
Ale , ) = At (b)) = [&]



M a t r i x for B :

B c g ) = B l (§ ] ) = [go]

B l e a ) = B ( ( 8 ] ) = ( I ]

B e e n
= B l (b)) = (too]

w e get

0 lc:::D



Ma t r i x for C :

C (es) = C ([&)) = [§)
C ( e m = c ( ( 8 ) ) = [to]

c l e , s = C (C 'oo]) Eff]
W e get

⇐÷.'



Mat r i x for D :

D (es) = D ( ( { 1 ) = [8,]

DCe n = D ((8)) = [ 'oo]

D (em = DC C '8D = ( I ]
W e get

c : : ÷,



Recall r i s given by the m a t r i x

fib:0 0
I]

i f : ÷ : x÷÷ ,

= [
' o o82,0]



i : [ I
'o 8) -fo'-98)

O 0 l O O I

=L::;)--i' rl O O

a - e - [ '88,8)



Q : A r e the re m o r e symmetries o f

t h e square?

A : N o , b u t why?

N o t e t h a t a n y symmetry
m u s t

t u n e v e r t i c e s t o v e r t i c e s and

edges t o edges . S i n c e symmetries

a r e i s om e t r i e s , midpoints o f

edges g o t o midpoints o f

e d g e s .



Denote a symmetry o f t h e

s q u a r e by f . Midpoints

a r e [ 'oo), [%), (
"81, and

[81.

s o
flat)E{(81,1%1,181,1%1)

But f extends t o a linear

i s ome t r y E o f
1123, s o

f ( [
' '8])=f(-[&))

=
- f- ( [ '81)



W e ha ve 4 cho ices fo r [§],
but o n c e a cho i ce i s made,

f f f-f]) i s
determined by

t h i s c h o i c e . T h i s leaves

f ( [ 8 ] ) precisely t w o

vectors t o choose f rom , giving

4 . 2 = 8 possible symmetries!


