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Topicscontinuedsnation of cyclic groves

Let G be a cyclic group .

· IfIG1 = n
,

then GEXn

then
· GEX

iscyclic

Ausel: Suppose (G1 = n .

Then there exists XEG

of order n where

G = (x) = Ge ,
x,

x
..,

x*
- )



G

& 10=+

D·

Note thatT in In has order n.

By a previous theorem we

can set y(x) = T

becauseT has order n

which divides the order

of X which isa



By the previous theorem we

can set then

q(xk) = q(x - x ... x)

=x(x(+ g(x) +...+g(x)

↳ times

= i + i+ ... +T

= Tr

By the same theorem,

homomorphism.
9 is a

By the picture
we can

see

that a
is 11 and onto.

So
,

o is an
isomorphism.

Thus , GEIn -



2: Supposehere
exists X-G where

G = (x)

= 5 ...,
x2

,
xYxje,

x
,
xyx,..))

Let's construct a
homomorphism

: 6 - 2.

Define g(x) = 1 .

out of

Then the homomorphisms tells us

cyclic groups theorem

that q(xk) = 1 + 1 ...
+

= k

is a homomorphism .



G 2

D
p is 11 and onto.

So , o is an isomorphism

and GEI
, #

-



Topic GNormal Subr seeW
Let G be a group

#HG
.

Let get

Thecont ofcontaining
is

TheTight coset of It containing g
is

Hg = [hg(h = H)

The set of left cosets

is denoted by G/H
-

read :

Emit"G mod



Ex:

G = Do = El ,
r
,
r

,
s
,

su
,
so

where r= 1 ,
=1

,
res =

st

H = < r) = E1 ,
+
,

r2)

Left-cosets

↓
rH = Er : 1

,
rir ,

r py = Er; 1
,

r3

S
sitt-Esu? I

,
sar

,
sai r = Esr]s, sub



There are two left-cosets

El
,

r
,

r23 = H = H = rat

~

ESso ,
sil = SH = srH = sel

i
Hr = Elr] norry = Er; 1

,
+3

Is = Els,
ris

,
ris]

= Es,
srsr]

= 55,
sub-ge3-2) S

= Es,
sr2, so] IA

Hsr = Elist, Must,st
M



= Est,r, sir 3
[-

= Esr, S,r

so
t

Isr= Elisr r . sr, risr] ↓
-

= Esr2,
sir ? so]

= Esr2, sr,
sy

The right cosets are

El ,
r
,

r2y = H = Hr = Hrh

&S,
Sr, seny = Hs = Har = Her



Summary The left and right cosets
-

are the same. They partition

the group Ds into two pieces .

H sH = Is

:
The set of left-cosets is

Ps /H = EH ,
SH)


