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Definition: Let f(x) , gLX)e[EX] ·
let f(x) <XL[X] with degreed - 1

We say f(x)
=g() (md m) (the

(room) · Suppose f(d) =0 (morm).

polynomials are congruent) if
their Then there exists gLD o [EX) ,

roefficients of X are congiment to of degree d-1 (main), such that

each other (modmil , for every
jeo f(x) = (X-@)g(X) (mom)-

Expe: f(x) = 15x
+3X +8. Prof: We use the following formula :

f(xth) = f(a) + hf() + 4t"()
· f(x) = 3X2-X (m004) E

↓... + ha-g()
· f(x) = 3X +3 (modS) d !
· f(x) = 2 (mor3)

-

with h = X-x :

We'll soy that f(x) has : f(x) = f(a+ (X -x) -(d) +...+ (X--
· degreez modul 4 #We set g(x)=i

maint S j ? 3
· degree

3.
the f(x) = f(D)+ (X-@g(X)

· degree O modnto
=> 00(Xg(x) (main./
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Example: f(x) - X
*
-1
,

m= 24 - Theore: Let f(x)@T[X] have degree
The5 is a root of fLX) (m0IHD, & God ph - Fr ,E-si We
Some(5) = 52-1 = 24 =0 Lod 24). distinct roots of fLx (modp) , the

By the Lemmo
,
f(x)= (X-5)g(X) (mor n) there exists g(x) < TEX) of

for some g(X) of degree 1 . degre dok with

Indeed , (X-5)(x +5)
= X
2
-25 f(x) = (X-r) --(X-m)g(X) (morp) .

=> *-1 (MON2 · In particular, K & &
.

F(x) doesn't have unique factorization Profe Induction or K . Bose rose

Croo 24) : let : previous benmo . Key step :

f(x) = (x -5)(x +5) = (X -D(+D & is a roof of f(x) = (X-r)g ,
<x),

=> (x+)(x+) = (X-X+ ID sp)(i) grad . By Euclid's
Cor 24). lemos either pler) (but no,

But: for prime modulus, by hypothesis) or else pls4l-
things do work nicely: So is is not of six) , so

inducting -- &


