then
wig)=w(g).
Suppose that g, g' € @ satisfy (Ker ¢)g = (Ker ) ¢’
We have that
(Ker p)g = (Ker ) g & g(g')”" € Ker ¢ from Remark 8.9

= P (.EI' {9'}_1) = ly by definition of Ker
o plgle ({g'}_L) = ly since p : G — H is a homomorphism
b= pl{g}[lp{gf]]_' = ly since ¢ : G — H is a homom orphism
@ i) = lueld) multiplying on right by ¢ ()
« plg)=yp(g).
Next, we show that the mapping ¢ : G/Ker ¢ — H is a homomorphism. Pick g, ¢’ € G.
We have that
v ([(Ker ¢) g [(Ker @) g]) = o ((Ker ¢)gg')
= (g
= plg)wl(d)
since ¢ @ 7 — H is a homomorphism
= Y ((Ker p) g)v((Ker ) g).

Furthermore, we have that

v ([(Ker @™ v ((Ker @) g7")
= ¢(g7")
[e(g)]™

since @ @ G H is a homomorphism
[W ((Ker @) g)] ",

¥ (Lez/Ker 1‘-‘} = v ((Kerp)lg)
= ¢(lg)
Ly since @ © G — H is a homomorphism.

It remains to show that the mapping ¢ @ G/Ker ¢ — H is injective,
From above,

w(g)=¢ly) = (Ker p) g = (Ker ) g
and hence ¢ G/Ker ¢ — H is injective, O
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