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A\aebra - Part 10

(6,0) grou?p

(Hi0) subgroup

Example: (R/'*) e (z/ +>

subgroup

Definition: Let (6,0> be a group. A non-emply subset HeG s called

a subgroup of 6ok (H,°> forms a group.

We 331’ a Syoup homomor?hism: Y: H E— G (f(o‘° l:)
J

= ¢(a) o (k)

X —> X

= ({’lgeH) = &g

) @
Proposition: Let (6,o> be a group and H<= G ve a hon-empty subset.

Then: H is a subgroup of G <{=> aob el foral abeH &)

a'eH for all acH (xx)

Proof: (:>) ASsume (H/°> form a 3'0UP.
—=> o: |-|><|-| — H is well-definhed! => (k) /

Neutral element in H is the same as the neutral element in 6 :

inverses are unique

> X'eH foral xeH => (;k)lt)/

€ = )(_40 X
(<:) Assume (x),(+). Since aocb € H for all a,be H )

HxH — H is well-defined!

> o .
(associa’five! (G is a 3rouP>

Gr) . -
Choose acH = a\1€ H (;)> aoa = e e€H
:> (H,0> is a group []

Example: (a . [
(a) (élo) grou?p {c’g is subgroup of G} trivial subgroups

G is subgroup of G
(b) (zl+) group , me IN . mé& := {‘Imk l kQZK c 7

— (mZ, -I-) subgroup of (Z,‘*‘)

Recall: Z/Vnz is a group ~N—7> geheral construction G/H



