
 

Sec 3 The 3rd Isomorphism Thm
Statement
Lee N and H be normal subgroups of G with N L H
Then i The quotient group HA is normal in Gfr

Ei GIN I

GIA

Define 4 GIN GIA by
gN I GH

2 Prove that 9 is well defined
weneed to show that if AN BN then 6CAN Q BN

Suppose AN BN Then a bn for some ne N
Then ce ar AH by def of a

bnH by I

BH since n E N CH
y bn by def of

4 Prove that Q is a homomorphism
we need to show that cecaN BN CAN 9 BN forall aN BN C GIN
UCANBN Q abN bydef of binaryoperation in

quotient group GIN
ab H by def of a
aH BH by def of binaryoperation in

quotient group GH
aCan 9 BN



1 and 5c
Prove i HIN 4 GIN
We will first show that HIN Ker and apply the theoremwhich says that the kernel of every homomorphismf is
a normal subgroup of the domain of f
Recall that HIN left cosets of N inH3 x N XEH

To show that HIN C Ker y note that

if hE H then Q HN HH codomainof aH
which is the identityelement in the quotient group G H

To show that Ker a C HIN
Suppose x c G where 64N H

But XN X H by def of 4 so xH H

So X E H

So xH E HIN
Hence Kerce HIN
Since Ker Q G GN HIN O GIN7

domain of
homomorphism9 ID

4 GIN GAI is surjective3 Provethat
gN I gH

Suppose XH E G H is a left coset of H in G

Then xN E GIN is a left coset of N in G

where ce N XH by def of 9


