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Description:

Let H be a subgroup of a group G(not necessarily normal in ) and N
a normal subgroup of G.Then HN is a subgroup of G.H N G is a normal

subgroup of H,and:

H/HAN = HN/N



1.HN is a subgroup of G-
Proposition 3.9:
(1)The identity e of ¢ is in H.
(2)If hq, he € H then hihs € H.
(3)If h € Hthen h™! e H.

Proof:
(llee Hee N=eec HN



(2)Suppose that hini, hans € HN,
(hiny)(hang) = fuhg(hg niho)ng € HN
(hihg € H(hg niha)ng € N)
(3)Suppose that h € H,n € N,

(hn) ' =n"th=t =nt{(hn=th™1)

Since N is normal,hn~'h™' € N.so (hn)~' € HN.



2.H NN 18 normal in H:

Theorem 10.1 For all g € G.gNg ' C N.

lethe Hne NNHmh e H
Since N is normal in G .hnh~!t e N

= hnh e HNN = HN N is normal in H.



H/HNN=HN/N

First Isomorphism Theoremlf ¢/ : ¢ — H is a group homomorphism
with K = kery,then K is normal in G.Let ¢ : G — /K be the canonical
homomorphism. Then there exists a unique isomorphism n : G/K — ¢(G)

such that ¢ = nao.

Consider if we have ¢ : H -+ HN/N
(1)) is a group homomorphism
(2)kertr =HNN

(3)1) is onto



H/H NN

W

HN/N



Now we define a map ¢ : H - HN/N by h — hN.

(1)2r is a homomorphism:

”qi:’(h]fi'.-gjl = .-Iitlhghr = hlﬁ-'h?ﬂ." = iJl"s‘I[.rIi'ljli,EJ{fifg:]

(2)Kery={he Hhe N}=HnNN
(3)The map is onto.Any coset hnlN = hN is the image of h in H.
So,we have HN/N = H/HNN.



Thank you



