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IKIC3-DIRECTPRODUCTS

#et: Let G
,
G be groups.

The Cartesian product is

↳
2 =E ,T]

Vax[z = &(1 ,) , (1 ,
T) , (5 ,

5) ,

(9
,
T) , (540) , 193il]

We can make this into a group.



Operation :

(a,b)(c , d)
= (ac , b + d)

E
Us t
↑
multiplyC ⑭i

For example : ↓

(1 ,T)(93T)
= (1 . 93

,
i + i)

= (92
,
2)

= (920)

identity : (1 ,%)
M

↑ &
& entityfrom 2identity

from
s



For example,

=>
grove

With identity elements
e
, ez

respectively. Then GXG

is a group using the

operation

(a , b)(c , d)
= (ac , bd)

-

↑ I
operation⑫i

The identity element is (e ., eal

The inverse of (a , b) is (a) , b)



f:

①(closure
Let (a ,b), (c , d)

=G
,
X G2

Then , a ,CEG ,
and b

,
dEG2
.

Since G , is a group,

We know acEG,

Since G2 is a group,

we know bd = G2
.

Then,

Ondabd
Let (a ,b) , (c ,

d)
,
(e
,
f) -> G , XG

Then,



(a ,b)[(d)(es +)]

= (a ,b)(x , df) ~
G
,
is

= (a(ce) , b(df) 3
associative
G2 is
associative

= ((ac)e , (bd)f) w

= (ac , bd)(e , f)

= [(a ,b)(c , d)(e , +)

oidentity
Let's show that (e ., 22)

is the identity of GXG2



where e
,
is the identity of G,

and ez is the identity of G2
.

Let (a ,b) EG ,
X G -

+ x
⑮

Then ,

(a ,b)(e ,,2)
= (ae , be) = (a , b)

(e , (2)(a ,b) = (e , a , eb)
= (a , b).

~(e , en)
is the identity of GXG,

⑦ (inverses
Let (a , b) EG ,

X G2

Then a t G ,
and be G



Since G ,
is a group , we

know a"exists in G,

and aa=a = e ,

Since Ge is a group ,
we

know b "exists in G2

and bb" = 5 " b = 22 -

Then
,
(ad") EG ,

X G2
.

And ,

(a ,b)(a, b")
= (aa , bb) = (e .,e2)

(a , b )(a , b) = (aa,
5 b) = (e ,,2)

Thus , (ai b)
is the

inverse of (a , b).
-

By D ,
Q ,B, GXG isa


