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(e.g., if p | #G, p is prime, G is simple = G cannot act non-trivially on a set of n elements with
n < p)

Products and Semi-direct products

Let G1,Go,...,G, be a list of groups. Then G := G1 * Ga * - - - x G, is a group under

(1,29, ...y xn) - (Y1, Y2, - -, Yn) = (T1Y1, T2Y2, - - -, Tnln)
with identity element (e, ...,e) and
(1, m) = (e ag o)
G = “product” of G1,Go,...,G,.
Notation: G' = ﬁ G;

i=1
G has the following properties:

@G’Z ::{(e,e,...,e,'txh,e,...,e) |$€G,} <G@.
@Gigéi viaz — (e,...,e,xz,e,...,e)
@vaeéi andweéj fori#j,v-w=w-v

@ The projection function 7; : G — G, defined by m;(z1,...,2,) = x;, is a surjective group
homomorphism.

@ For any group H, there is a bijection

{¢: H— G| ¢ is a group homomorphism} 1%:) {(¢1,02,---,¢n) | i : H— G; is a group homomorphism}
onto
. Y = (7r10g0,...77'('n0g0)
iven b
EVEREY (the map h > (p1(h),...,on()) ++ (P1,.. . 0n)

n=2: G=G; x Gy
Let H=G) = {(z,e) |z € G}
K =Gy ={e,y) | y € Ga}
Then

e HJIG

e K 1@

e HNK = {e}
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o HK =

Prop If H is a group and H, K are subgroups so that H < G, K < G and H N K = {e}, then
the function ¢ : H x K — G by ¢(h,k) = h -k is an injective group homomorphism and thus
HxK=HK <Q(G.




