
 

Math5251 Polynomials Chap 10

ACTIVE LEARNING

G Compute 25 in 24103

2 Can you compute

GOD Xxx XI n in El x

Try Euclid's Algorithm

Infact the same things weprovedabout

division Euclidean algorithm in 2

also work in FL x where IF is anyfield

like F IR Q Q Fa p
pprime

and foressentiallythe same reasons



PROPOSITION Given fix glx E IF x for afield
IF

there is a unique q
x rex with

fix q
x get t ra

and o s deg r deg g

proof Use division algorithm got

to find at least one such quire
To see uniqueness suppose

f x q G ight
r x

go go try
with osdegir degas degg

Then subtractinggives

Eight jÉ
if q 82

q 92 0 ri ra ie qq.FI B



PROPOSITION For any f
x glx e FA with IF

anyfield
there exists d x e FA with

EIYI.IEgF mIIesotan
a b e FA

and dex is unique if
we further insistthat

it is monic meaning dG x't drx t dptdo

for some dodi dr EF

Then we say dat GCD
f x g x since

dex is a common divisor ofbothfix g x

any other
common divisor eft off x g x

has e x d x

Also F ak b x e FA with

a x fix t b x ga da

and one can compute da viaEuclid's algorithm

and compute aft b x
via extendedEuclid'salgorithm



EXAMPLE Whatis GCD Rex XII in IG

xHÉEx3 GCD del Xx

xXÉ
EDGE xxx

XP
II since

GIF XIII
anFYI

x

compare this
with these

factorizations inEly
x3 x x1 x3 x

a4 1 4 1

UCD is Xe XI

We'll come back to factorization later



Ent ofPROP Verysimilar toproof
that m2 tuk d for

d smallest nonnegative integer
in mkt nz

Now we let de be the smallestdegree

monic polynomial in IFA fat IFGJ.ge

Then similarly show
FixJ d G FAT FAT LFAIg x

and d x has the otherproperties A

REMARK IFbeing a field doesplay a role here

Forexample I is not a field and

in KAI one can check that

KAJ X 261 2 KAJ d x

fix
get
for any polynomial

da



Euler's and Fermat's Theorems 56.106.9

some amazing features of our finiterings74m

DEF N In a ring R the setof units is

Rt ueR u has a mutt inverse ri
i e U W 2

EXAMPLES

1 Fields IF are exactlythe rings

forwhich F o

So IRI IR 103
Q 103

Q Q 03

Ifp Ifp 103 if p
is prime

2 2 In K Lo

3 4 121 414,314,561,789,14 1
7 57,12

so 4112 11741271 4
Eulerphifunction
























