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① Test out chat box
④

Test out un - muting and talking

Test out annotate or Of
pencil

② Canvas site

for zoom
stuff t

classrecordin#
③ These notes I'll put

on the website like normal

④ I graded
the tests

.

I'm going
to email

them to you .



pgzy

Theorem from last time non - constant &

-
r

F is a
field and DCXIEFCX ] is irreducible

of degree n and let K =FCxycpcxil.FM/I
Where I = ( pl x ) ) .

Then
,

① K is a
field with a copy of F inside of K

② K={ ( a. ta , xtazx 't . . . tan . ,

xn-YTIIQ.EE/

③ The elements It I
, Xt I III, . .

,
x

" 't I

form a
basis for K over F

.

⑨ [ K : FT = deg ,=fKl=n
-

Note Suppose we want to construct

a
finite field of size p

"
where

p is prime .

Find an irreducible

polynomial f- ( X ) E Zp [ X ] of degree

n
.

Then , letting I = Cfcxh ,
then

K -

-
ZPCXYI= { ( a. ta

,
xt . . . tan . ,

x
" HII

The size of K is pn .

9- ERP)



pay

E Construct a finite field of

size
4=22

.

p=2
Need irreducible poly in Zzcx )

ite
.EFEE¥xtifisirredvcible-ovuzzsi.nudeg I ft =3

I In Zz Cx ) , let

we just need to I = ( × 't Xt T )
.

show it has no¥÷¥÷÷÷÷÷÷¥¥÷
::*:* . ..
-

so ,
f is irreducible go up to degree n - 1=1

over 22 .

=/
{ OTI

,
Tt I

,
Xt I

,
CTTXHI }



k-fotI,TtIXtI,CTtxHIP④
I=(x7xtT )

In particular , ( x 't Xt T)tI=otI
So
,

X2tI=fx-T)tII(xtT)tI

④⑥ I=Tin⑦

Exampkcalculatimss

:

-

( Xt I)t( C Ttxlti )=fTtIxItI
= Tt I

Is

(C

TtxltI]¢TtxltI]=(TtExtx4tI

=ftX4tI ( Tt xt THI

E_=xtI



Kj I = ( x' txtl ) p④
K

Zz C Ttx )tI

. Xt I

Xt I is a root of

pltkttttfit
It

-here you can plug elements of
K into ptt )



pg@EXiConsiderpCXI-xZ-2inQCx3.p

CH is irreducible over
Q since its

of degree 2

"

and the only roots

of pix ) are IFL ¢ Ch
.

Ioucan also use Eisenstein 'scriteria
Let I= ( x

'

- 2) in Q Ex ]
.

Let K = QC XVI .

Then K={ Caota ,Xlt I I ao
,
a

,
EA }

Also
, ( x 2- 2) t I = Ot I .

So
, XZ t I = 2 t I

.

So , Xt I acts like
"

VE
'!



Xt I is a root pg①

÷÷÷÷i÷÷÷
•
2tI

( XTI )2=xII=2tI
C- XTIII x' tI=2tI



Next time

p④

we will define Ch ( FL )
-

Ch adjoin R2

to be the smallest field

containing A and E
.

i÷÷÷÷÷÷
9 will be an

isomorphism


