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4-Homomorphisms

1

Lef : Let G
,

and G be groups.

A function p : G
,
-G2

is

calledamomorphis
is

for all a
,
beG.

G2

· p(a)Ga(b)O Oabo· 9 (ab) = q(a)y(b)



Note: If G, has operation *

and G has operation * 2

then the homomorphism

condition can
be written

Tablegalla
ker(q) = (x = G

, /q(x) = 2)

where es is the identity of G2
Gz

G
, E⑫



Theimageof ais Jane,a
G

,
Gr

im()

#/

If 9 is One-to-one
and

onto
,

then we call o an

isomorphism and we say

- omorphic
-

that G
,

and G we IS

and writeMEG.



EX : Consider the Tgroups USE :
-

& and Uz . =
Edition tiplication

>
Define 4 : 23 + Uz by

Us = im(g)

q(0) = 1
23

9

q (T) = S g2 T-s

p(z) = S
2-92



Here a is 1-1 and onto.

Let's check that a is

a homomorphism.

Show q(x + y) = q(x(y(j)
for all * , EX3 :

We have :

g(o + i) = q(j) = 1 = 1 . 1 = q(5)3(% )

p(o + i) = y(i) = 9 = 1 . 5 = q((q(T)

q(0 + z) = q(z) = 5= 1 . %"= q(5)y(z)

q(i + j) = y(i) = 5 = 2 . ) = q(i)q(0)

g(i + i) = y(z) = y = S . 9 = e(i(q(i)

3)(i + z) = g(5) = 1 = 9 - y = q(i)y(z)

9 (i + j) = p(z) = g = S? ) = p(i)4( % /

y(2 + i) = p() = 1 = gi = q(z)g(i)

g(z + z) = q(i) = 9 = gij= y(z)y(z)



Thus , o is a homomorphism .

Since o is 1-1 and outo,

& is an isomorphism.

EVz.
morphic



: 2+2E:Let q(x) = 2x

Laim: G is a homomorphism .

·ex

Then,

q(x + y) = 2(x + y) = 2x+2y = p(x) + y(y)
.

o
- 2·



ker(a) = G0]
im(4) = <27 = 5 ...

- 6
,
-4

,
-2

,
0

,
2

,
4

,
6, ..)

-

also called 22

if&(x) = p(y) . zjf(x) = f(y)
Then, 2x = zy. implies
So

,
X = Y.

&not onto since in (4) + 2

& f : A+ B[& is unto if im(f) = B

& is a homomorphism but&not an isomorphism



Ex: Define Is : 2 -&

by Hz(X) = .

& ·
im(s) = Es

- Y Tz

↑ -2.-ker(its)
- 1.&

JFY -&-
3.-S
4

. &Is (3) = 3 = j

#3 (4) = T = T

Mz( - 11 = = z



Its is not 1-1
.

Iz is onto .

Its is a

-morphis- +y(x) + +, (3)

ker(itsl = < 3) = 3 . . ., 6, 3
,

0
,

3
,

6, ... 3

= 32

-(ii)
= 2


