
Mult ip l icat ion T a b l e s

( S e c t i o n 1 . 3 )

Mon t y Ha l l goat q u e s t i o n :

T h e r e a r e 3 c l o s ed d o o r s .

B e h i n d 2 o f t h em , t h e r e

a r e goats. Behind t h e

r e m a i n i n g d o o r , t h e r e i s

a s h i n y n e w c a r ,

Y o u c h o o s e door 1, s a y .



Be fo re doo r 1 i s opened,

M o n t y H a l l s a y s t h a t

you c a n h a v e wha t eve r i s

behind t h e doo r y o u choose,

b u t y o u c a n on l y open o n e

doo r. H e opens a d o o r

t h a t you
d i d n o t choose

a n d there i s a goat

behind i t . H e t h e n

of fers y o u
t h e opportunity

t o s w i t c h you r
cho i ce .

Strategically ,
should yo u

s w i t c h o r should yo u stay?



Make a t a b l e

sw i t c h

"""""""°"
s§¥

Ou t c ome

g o a t g o a t e w0111g o a t s e w
c a r goat goat w i n lose

Yo u w i n w i t h switching i n 2/3

o f t h e scenarios!



Mo r a l : Ta b l e s c a n help!

Let's compute t h e "multiplication"

fab l e f o r t h e s ymme t r i e s o f t h e

s q u a r e .

Convention fo r r o t a t i o n : counterclockwise



fix a s q u a r e
i n

1123
a s fo l l ows :

Z

÷÷÷÷÷¥
÷÷÷÷¥.

×

Square i s i n x y p l a n e .



@ I d o noth ing

r = r o t a t i o n coun te rc l ockw i se

i n x y p l a n e .

A = reflection abou t t h e X - a x i s

13 = ref lect ion abou t t h e y-axis

( =
re f lec t ion a b o u t t h e l ine

contain ing C - l , l , o )

a nd ( 1 , - I , O )

D = ref lec t ion abou t t h e l ine

containing (1,110) and

C-l,-110) .



Mult ip l icat ion T a b l e

÷i÷÷÷
÷÷÷f#Dll:÷÷÷oD D A C B P

c o n v e n t i o n ' . a n e n t r y i s determined

b y "multiplying" t o p f i r s t , t h e n

s i d e , lexicographically



Labe l v e r t i c e s

#r :

3 2

→
I '

I I



A"

µ
→ ÷µ



B :

§ .
↳

→ µ ,



c .

is.
3

←
→

µ .



" E i
→ ' I i

I 2



Compute A r 's

µ
5 I

¥
-

i s :



A n = D

Compute A r ' = §"I
2

2 - 3
I ,

I I .
. i o :A



A r ' : B

Compute A r? . §
I

±

i:*:4

A
→ f -

u



A r 3 = C

Compute A B :
" - l

H .
B 3 - 2

→

µ ,
2 - 3

It, ↳
a



A B = r a

compute A C : § ,
3

c 2 - I

→

µ .
I - 2

A
→ H .



A C = r

By process o f e l im i n a t i o n , AD=r3

because i f A- D = A S where

S i s a n y o t h e r symmetry,

f l i p a g a i n by A s

A- ( A D ) : A- (As)
function
composition 6

( A A ) D = # A ) Si s
associative

( e ) D = ( e ) s

D = s



Every single symmetry has a n

i n v e r s e : a n o t h e r symmetry 5

w h i c h when composing, gives

the identity ( d o noth ing )

symmetry. For these symmetries,

i t i s c l e a r t h a t a l e f t

i nve r se (do t h e i n v e r s e second)

i s t h e s a m e a s a r i g h t i n ve r s e

( d o the i n v e r s e f i r s t ) .

w i l l

t h i s h o l d t r u e fo r m o r e general

symmetries?


