
 

Lecture

Let's start by calculating Inn Da

Dy Ro R go Rigo 12270 H V D D

So we want to find 9g for g cDie

Recall that the inner automorphism inducedby
AEG is defined as

ya G s G Pacg a ga
I

Note that y at ZIG then

yalg aga gaa g as ag ga
So ya I ij a c ECG

o 2 Du Ro Riso DREOR go I



Consider Op
yo
Since 12270 Rolo R180

So Ypg oL9
12270F R2 o g CDy
RaoRiso G RaoRiso

Rao Rigo G Riso Raj
Rgoog Rio as Rigoc2CDu

Spigots

Since g cDy was arbitrary 92 5 DRgo

Now H V Rigo and D D Riso

So by the same reasoning as above Lf Q
and 8D 8D

Now Drago4 I as Yp H Rq H Rgj
90



so Drago I

Also 6radH V and BH v H V H l

R270
D YRgot SH

Similarly one can check that all of Drago OH
and 9 are different D

Inn Dy I DRao GH DD

Now suppose 4 C Aut Zn i e Y In Zn
is an automorphism Remember the following

principle
Ang homomorphism isomorphism automorphism

of a cyclic group is determined by its action on

a generator



Since 2in 47 so y is completelydeterminedby GCD Now 843 t Zn must also be

a generator as y is an isomorphism

But we know all the generators of Zn
Zn a 0 0 god a n L

So gci must be coprime to n

Thus yet C Vln

So for any automorphism of21h we have an

element of UCn The next theorem says that

every element of Uln gives rise to an automorphism

of 2in In fact Aut In U n as groups

theorem for n c IN Uh Ehret Zn
Proofs we'll explicitly give an isomorphism b w

Ant 2n and Ulm



Define F AutCZn Ven by
F g ga t ye Aut Zn

F is one one

Suppose F g f T g TE Ault Zn

DCD Tcl

But In 47 PCD TCD gives that

D T So F is one one

Fisontolet
re Ucn We want to find an element

if C Aut Zn such that f y 8

Now we know that Tcg 94 so we

want gCD r So we define

y Zn In by
s as mod n



Clearly gcD r

Check D is an automorphismof 21h
Also Fly 9113 7

F is onto

Fisahomomorphism
Let g TE Aut Zn Want to check

F yore f b f T

f got Got Ci bydefinition
9 Tcn

y l 1 It l as TCD C In
so we can writeICD times
as sum of 1

44 1943 1 194 as Disa
Ici homomorphism

PCD TCI



F g f T

fo F is an isomorphism and hence

Aut Zn E UCn

So we explicitly know what Auf Zn is

In the next lecture we'll use the tools so far
to classify all groups upto isomorphism upto
order 7


