
 
Sec 3.5 Quotient groups
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I l l l 1 14 13,5 I single diagram HEI 1 I 3 5 71 node3 75721 a leftcosetandget for 2 22 goof H we denotethis as C6g Cz26 14 Cz
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I l r l l Noconnection
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1 31 237 421 7 123 14K write SILK G although

a left coset k Csof k

Ots ee k is a normal subgroup of Sz
It it of 2g
It's possible to have Aft Blk
where A L B and H E K as in above example

Def If HKG denote G H left Cosets of H in
just a set not a group
GH I g c G

Qr When is G H a group why did we care about normal
subgroups

Thy If H L G
GH is a group if H 4G



Step 1 Define a binary operation on G H

If aH bH E G H define
alto bH ab H

step 2 Verify that this def is well defined
meaning it doesn't depend on our choice of
coset representative
Need to show if HG G

if a H azH and bH belt then
a It b It azH belt

PI suppose HOG a H aah b H belt
Then a H b H a b H by def

Thinktoself a bzH Since b H bzHby assumption
want to see a Hbz since HOG by assumptionazbzH at
the end AzHb2 Since a H 944 byassumption

azbzH Since HOG by assumption
A H belt by def pyStep3 Verify the 3 properties of a grp

Identity It is the identity e It in GH
since alt H a eH a H H att E GH

H alt eaH aH
Inverses H is a H because

aH a H a a H EH H

Closure alt BH abH E GH f att BH E GH

Def In this case Gat is called a quotient group
or factor group Gdf is the quotientgroup of Gby the normal subgroup14



Q If HG G K OG and H E K
are GIH E Gtk

6 24 22 I notation

Note G is abelian oo o zo z 3,0 C24 22
so everysubgroup 1 I l l

l l 1is normal l l l l
you can always 1 i

op 21 721 31take quotient y
The quotient of 24 22 byHECOID

H I't 40ft Giftis 24 212
40,177

has the Cayley
diagram

Other 3 assets
24 21242oyy

K 207 fo 1 k CoDtk Nthe
2,07 0,073 Gio Cho fc2D.coD 13,440

hasorder 2 also of
Has the same structure since order z
as Vy Cg Ig1kta.oltke

Cao1k
Coco Cio

Answer to Q is NO K

Infiniteetain q 2.944

G Z H zz k 32 321 2 f 93,6
Normal subgroups

Both H and K are infinite cyclicgroup
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