
Sections 8.2-8.4 part 4



Every normal subgroup is the kernel of a homomorphism )
The kernel of Loman-a

R → RE
Th 8,18 Let N be a normal subgroup of a Group G.

y is the ideal I
The map

g : G → GIN

g n Ng } Hg = gal
is a surjective homeomorphism , and N is its kernel .

Pf
① the map is a

trace
- in : Ica) = Ha I (b) = Nb *Cab) -- Hab

wanted : IcastCeo) = #Cab )

Ica> Iced = Hailee = nkab) = I (ab )

⑨ H -
- Ker GT ) : Ker CI) -- ha EG / Ica) = N G f N -- Neg , the identity
Tica) -- N weans Ha -

-
al means a Eat l in GIN

③ surjective
for every Hae %

,
we have Tca) = Na

.



Th 8.20 First Isomorphism Thur 2g
For rings

Let f : G → It be surjective group homeomorphism
Th 6.13

with a kernel K -- Ker Cf ) .

Then 9k a H .

Pf Let es : % → H

ka to Fca) ↳ (ka) -- f- Ca)

The definition of es
depends on a choice made .
a isa representative of the
coset ka

. } ka -- ke
The map ↳ is well - defined : for any be ka

Tf ka -- Kee then f-Ca) - fcb)

GEka b --ka with ke k
.

f- Ceo) - f-Cha) -- fck)f(a) =eµfCa) - fca)
- -

(ka) (Kee) = kcab)

G is a homomorphism : ↳ (ka) ↳(Kb) = ↳ (Kab )

↳ (ka) egckeo) -- f- Ca> f- Ceo ) -- f- Cab) -- y (Kaeo)
- -



y is surjective : For LEH we find a EG such that g.Cka) =L
.

As f is surjective , there exists a such that f- Ca) --h .
Then y (ke) = f- Cas =L


