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P④ Let f : G→ It be a homomorphism of
groups .
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flan ) = ffa . an
- '
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examp@SnppoieG.H are both cyclic groups
both are order m . Are G and H isomorphism?
find f : G →H an isomorphism .
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G - { e. a ,a3 .

am '

} anse
.

kctwe④
for some AEG .

H = { e. b , -5, . . ,bm
"

) bmse
.

for some b. C- H ( this ee H )

f : G→ H

e 1-3 e

al- b

is Ffa) =b and f is a homom
.

then flat)=b2
, . . .

,
f fam

- '

) , bm
-

I

now f is defined as a Function i

ai re bi Ofi em- I
.

to check f is a homom :

(actually : for all i)

ffaiai ) flail #ai ) )

every elem of G is of form a
"
)

.

I
= ffaiti ) = bit;

Hai )fCai ) - bibi
" ¥



n: f- is a homom
.

:I7⑤
f is bijective

,
: f is an isomorphism

.

isomorphirm@snpponfi.G→ H is an isomorphism
then ⑥ If af G

,
Ola) = o ( flat)

③ G is chic ⇒ It is cyclic

⑤ G is Abelian ⇒ H is Abelian

to check if F f : G → H an isom :

① first : I GI t IH I ⇒ NO 150M

③ if G is Abelian
,
H non Abelian ⇒ NO ISOM

① all the orders of all the elements

must match
,
otherwise : NO 150M

.

Examp@ Consider groups of order 4
.

V = { e
,
( 12) 4 )

,
Cl 3) (24 )

,
( I 4) (23 ))

Ty , 22×22 , IF
, If



G = rotation of a square }ecY¥⑥
by 95

6 of these
,

which are isomorphic?

Ily
,

G-
, IF these are all cyclic !
= i. these are all isomorphic

v. 22×22,28
V : 4 elements orders 1,252,2

22×22 i order 1
,2,42 O = [O)

,

l? ' , 10,11 , Cl , 01, Cy , i)
' " [D2

e -

order 2
.

✓ : a = ( i 2) (3 4) a
-
se

b = I I 3) ( z y) Bse

ab = ( I 4) (23) order 2
.

"

write : ✓ =L a ,b I a2=e , b'se , absba)
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⇐ * Iz : a = 11,0 ) 2a=e Lecture⑦
b = 10,1) 2b se

atb = ( 1,1 )

f : V→ 22×22
e i- e

f is bijection
91-7 11,0)
bi- Coy )
ab i- 11,1 )

Hgh) = FG)f(h)
e-s : ffaa) ⇐ f- (a) * fla)

" m

He) logo) .
70,0)

check all of these
.

-

'

- f is an isom .

Ig
"

is also isomorphic to 74×22 .


