Finally, we verify the identity axiom. Pick g € . We have that

(Ng) law = (Ng)(Nlg) = Nglg = Ny,
la/n (Ng) = (Nlg) (Ng) = Nlgg = Ng.

]

Definition 8.8. Let & be a group and N be a normal subgroup of . The group G/N of
the right cosets of N in & is ealled the guatient group.

Remark 8.9, In /N, we have that
Nog=Nh & gh™'eN.

Remark B.10. The order of the group /N is the mumber of right cosets of N in ¢, Henee,
from Corollary 3,17,

o ()
o(G/N) = o (M)’
Definition 8.11. Let 7 be a group and N be a normal subgroup of &, The quotient homao-
marphism
¥ G=GIN

from @ to the quotient group /N is the map which assigns to each g € @ its right coset
Nge G/N:
\(9)=Nge G/IN Vyged.

Proposition B.12. Let & be a goup and N be a normal subgroup of &, The quotient
homomorphism y ¢ G = G/N is indeed o homomorphism with kernel N,

Proof That y : & — /N is a homomorphism is o consequence of the way we define the
operations on /N,
Indeed, pick g, ' € & Then we have that

X (99') = Ngg' = (Ng) (N¢') = x (9) x (¢).

Further, we have that
x(g7") =Ng' = (Ng)™" = [x(g)) ",
ad
x(lg) = Nlg = lgn.

Finally, we wish to show that the kernel of y is V.
Indead, by definition

Ker x={geG: x(g)=1law}={9€GC : Ng= Nlg}.
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