
Goal : understand groups in agency .

TIM het G be a group . The identity element in G is unique .

proof : Sps . e
,
and ez are both identity elements in G .

(NTS :

If e
,
and ez are both identity elements

,
then

e
,
= ez .)

e
,
a -_ a FaEG Cl)

aez -- a V- a E G
.

(2)

Thus

✓
e
,

= e
, ez

= Cz
.

e- -

equi (2) with egrncl)
a-- e

,
with a -- ez .

*
Note : usually denote the identity elf. bye .



Thy For all a. b. c in a group G
,

ab-- ac ⇒ b -- c
. §: cancellation

holds in a

group .

proof :

similarly , ba -- ca ⇒ b -- c

why ?

But CAREFUL : In general , ab -- ca ¥ b -- c .

Since a c- G
,
7 a
"
e G sit

.
a-
'
a -- e

.

*
Therefore ab -- ac mutton left

⇒ a-
' ab -- a-

'
ac both sides by a

- I

e- e-

⇒ eb -- ee ⇒ b -- c .

✓

*

ba -- ca mutton right
⇒ baa" -- caa

- '
bothsides by a- !

⇒ b -- C .

↳ multiplying on left is not same as

multiplying on right in general.



EI axc -- b ⇐ x -- a-
' bi '

[
think of x as variable . - - can solve for x.

axe -- b

⇐ a-
'
axe = a-

' b
-

e

⇒ xc = a-
' b

⇐ xcc
-'

= a-
' bc

- t

-

e

⇐ x = a
"
bi!



Recall: in our group table (a.k.a . Cayley table) for Dz ,

each element appeared exactly once in each row

and column .

Why ? ✓
each group
element listed

9in one time .

G , gig , 9192

9

? )
"""

:

gn gang ,

Sps . g shows up twice in the ith row .

This implies for some gj , gk.

But by cancellation ,

O
\

right
⇒

leet f

•
proof by contradiction

gig ;
-

-Ji9k

gj = gk . Contradicts fact

that each gp .
ett shows up only one across top

of group table . Thus g shows up only once in ith row
.

Similar for columns .


