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Let G be a group .

Let s be a subset of G
.of6The subgroup-genara-ted.by is



the subgroup H suck that
(at H 38

.

HI If Kes asubgroup and
1h35 then K 3 H

.

In English: H is the smallest
subgroup containing S .

Notethe similarity in structureto one of characterisations
of god Lor 14mL: this is
a
"universal property ".
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Let Ss 91121, 11313 subset ofSg



Let it be be the subgroup generated
by S .

So H = So
Let G be a group and gEG .

The order.off is the smallest
Kt 22
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such that
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g =-
Ktimes

If KEEL, o doesn't exist then
orderlaps is .

The group Ethos
-

EYES0,1, 2,3, 4,5, 6,7, 8,93
9+9+9+9-191-9 -19-19-19×9so

so order191=10
.

8+8+8-1848=0 So order181=5
.

7--17-17471-7+7-17-17+7+7=0
So order171=10

let 6-161-646=0 So order 161=5
.

5+5=0 SO order(51=2 .

4441-41-41-4=0 So order141=5



3+3431-31-343-13+31-3-13=0
So order131510

2-1612+322+250 So order121=5
Itltltltltltltltltlso

So ordeal11=10
0=0 So order 101=1

.

Subgroups of EkoEL
-

Warmups subgroup generated by 3.

{0,3, 6,9, 45,8, 1,4,73*4%1,4314547991=2%2-2
.
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Proposition Let 6 be gorroup and
let gEG .

(a) Let KEApo and assume
orderIgls K .

Then the subgroup
generated by g is
$1, g , g

"
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. . , gk"} and

cardsligg. . . . . gk"I= order Ig) .

lb ) Assume order(g) so .

Then -the subgroup generated byg
{
.
. . go, fig'', I, g. gig? . . . .

.
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and

candy)= is .

Let G be a group .

A cyclic
subgroupo# is a subgroup
generated by one element .
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