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Quotient group and isomorphism theorem

Definition (normal subgroup)

Let G be a group. A subgroup N < G is called(normalif

gng_1 elN, ¥ G, VngN.

The notation N'<I'G is commonly used to indicate that
N is a normal subgroup of G.

Definition (quotient group)

Let NV be a normal subgroup of a group G. We can
define an equivalence relation on G as

g~ h\— hlgeN,
with equivalence classes
[l ={he G|h g e N}

The quotient group G/N (pronounced “G mod N") is
the set of equivalence classes

G/N = {[g] | g € G}
et =

[g][h] = [gh],

a group by defining

[e] " )=<([e7']) (ec/n = lec])
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Exercise
Show that the 2Z = {2n| n € Z} is a normal subgroup
of (Z,+) and that Z; = Z/2Z.

’1 D‘_ |_ﬁ

i [h1=T3h) a=> g~ o (GRT gh N
Vish = Wi gk

e N
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= Theorem (firstiisomorphism theorem) N___ KQVLP

Let o : G — H be a group homomorphism. Then:

E' Sl ol b oAt [81:?:5 heG l Wgékey(e;

#) ker o is a normal subgroup of G
= |m is isomorphic to the quotient group, G/ ker ¢ -1 -l g\ _
h ge ke e @(h'9)= u

Exercise -l
Prove the first two points of the isomorphism theorem. > Cp(h) (9(3) = eH

B > Q=) oo gheclw=<?(3J5

—
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e —— —
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