(3) Consider the subgroup A, of the group 8, of permutations of degree n which consists
of the even such permutations,

Pick ¢ € A, and 7 € 5,. We have that (=1)" = +1. Furthermore, (—=1)7 Y- (=137
and hence

(=) = (=) (=) (=) = [(-1)' =1 = rloreA,
Hence A, is a normal subgroup of 5,,.

(4) Consider the subgroup H = {1, (12}} of the group 5y of permutations of degree 3, We
Ly that

(18)7 (12)(18) = (31)(12) (13) = (13) (12)(13) = (23) & H.
Henee H s not o normal subgroup of Sy,

Proposition 8.4, Let &7 and H be groups, and p © & — H be o homomorphism. The kernel
of w, Ker p, is a normal subgroup of 7,

Proof Pick z € Ker ¢ and g € G, Sinee @ G~ H is & homomorphism,

elo'zg) = o (a7 ") wlx)ele) = le()] " 1ue () = [ (g)] " wlg) = 1u.
0l

Construction 8.5, Given a normal subgroup N of a group &, consider the set &/N con-
sisting of all right cosets
Nyg={age @ : z e N}

of the subgroup N in the group ¢ We define operations of product, inverse and identity on
GJ/N by

(Ng) (Ng') = Ngg',
(Ng) ™" = Ng ™,
lgn = Nlg (the set of elements in V).

Remark 8.6. We need to check that the above operations are well-defined.
To show that the operation of product is well-defined, suppose that g, ¢, h, h' € & satisfy
Ng= Nh and Ng' = NI'. We wish to show that

(Ng) (Ng') = (Nh) (NH),

i.e. that Ngg' = Nhit'.
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