Homomorphisms!

A homomorphism ¢ from a group G to a group Gis a function
¢ : G — G that is operation preserving, i.e.

¢(ab) = ¢(a)d(b).



Homomorphisms!

A homomorphism ¢ from a group G to a group Gis a function
¢ : G — G that is operation preserving, i.e.

¢(ab) = ¢(a)d(b).

The kernel of the homomorphism ¢ is the set of elements that map to
the identity of G,

Kero ={g € G[¢(9) = e}.



Properties of Homomorphisms

Let ¢ : G — G be a homomorphism, andlet H < Gand a,b € G.

Q ¢(eg) = egand ¢(a") = (¢(a))" forall n € Z.

Q Kergp <« G.

Q ¢(a) = ¢(b) if and only if aKer ¢ = bKer ¢.

Q ¢(a) =aifand only if o' (@) = aKer ¢.

@ If His Abelian then ¢(H) is Abelian.

Q If H = (a) then ¢(H) = (¢(a)).

Q If |a] is finite, |¢(a)| divides |a|.

Q H< Gifandonly if (H) < G.

Q@ H< Gifandonly if o(H) < G.

Q@ If |[Ker¢| = nthen ¢ : G — ¢(G) is an n-to-1 map.

@ Ker¢ ={e}ifandonly if ¢ : G — ¢(G) is an isomorphism.

@ First Isomorphism Theorem. o : G/ Ker ¢ — ¢(G) given by
a(aKer ¢) = ¢(a) is an isomorphism.

® |4(G)| divides |G| and |G|, and |¢(H)| divides |H|, |G|, and |G].

Q@ IfH< Gthen3: G— G/Hgivenby 3(a) = aH is a
homomorphism and H = Ker 5.



