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far are external in that we start
with 2

groups
and produce a

new
group

outside of either

The notion of an internal direct
product asks the inverse problem

Given a
group

G when can we

decompose it as GE H XK



Ex 216 212 213

216 also has subgroups

3 0,33 21
2 0,2 43 213

And we get an isomorphism

216 3 x 27
0 1 O O 0 0 0

1 3,4 3 4 1

2 I O 2 0 2 2

3 3 0 3 0 3

4 0 4 0 4 4

5 3,2 3 2 5



Def Let G be a
group with

subgroups H and K

We say G is the internet

firectproduct of H
and K

G Hk hk I halt he k

Hnk e

Ink th for all he k
and halt

Thy Let G be the internal direct
product of subgroups H and K
Then GE Hx K

Idea Each geG can be expressed

uniquely as g hk for some halt
and hek just like we found for 216



Proof Let go G Since G Hk we

can write

g hh H
for some hett he k

Suppose g hk hah
for some

huh EH and ki hack Then

hith kaki e Hnk

But Hnk e so hi'h e hall
whence h ha and ki ka

So the expression in A is unique
Thus the map

q H XK G
h k hk

is a bijection



It is a homomorphism since

q hi k ha ka

q haha k.kz

hitch hah khz

hit haha

p h k q ha ha

B



Normalsubgroupt

Def Let G be a
group

and
H EG a subgroup We

say
It

is a normal subgroup if
the left and

g
It Ag rightassets are

thesame

for all goG

Write H e G to indicate It is
normal


