
 

Recd If H EG is a subgroup then for

any geG we have the leftest

git gH I halt

We proved
the left assets of It partition G

each coset has size lgH 1141

Note When the
group operation

is t we

write

g H gth I halt
instead

Warmly Find all left cosets of
s in Dy
2 in 216

321 in Z



Recall that we defined Gilt the index

offing to be the number of distinct
left cosets of It in G

Thy Lagrange Let G be a finite group
and let Heo be a subgof
Them 1h1 divides 161 and

1,4 Gilt

Proof G is partitioned into Gilt cosets

each of which has cardinality IHI
Hence

101 HI Gilt
Da



Twimportantcontlanes

Cort Let G be a finite
group Then

for
any gab Igt divides 161

Hence
g

e

Proof Since Ig kg I we have Iyl divides
161 by Lagrange's theorem

pg

Cort Every group of prime order is cyclic

Proof Let G be a
group

with 16 p
for some prime p
Since

p 2 there is some geG
with g

e Then Igt 1 divides p
byLagrange so Igt p
Therefore g G

B



Twofamoustheorems

Then Fermat's little theorem

Let p be
a prime If at 21 and p ta

then
apt a mod p

Thy Euler Let me IN If aek and

godla n I then

go.tt
I 1 mod n

These are both instances of Corollary 1

Take G U n to get Euler and
Fermat is the special case where up



Homomorphisms

Def Let G and H be
groups A

homomorphism is a function gig H

such that for all g g
EG

9 gig 91g 9cg
r

product in HPidget

If a homomorphism q G It is also a

bijection then g is an isomorphism and
we write GE H G is isomorphic to It


