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Polynomials over E = 10
, 13 =F the field of order 2

Given prince p,

and intege -1
,

There are 2" polynomials of degree n over : there exists an irreducible polynomial
x+ a..

**+... + 9
,
4 + 90

,
90

, ...,
9n-zE of degreen in (x).

(necessarily monial. In fact we can count the number of

Polynomials f(x) -> F(x]
irreducible polynomials of each degree.

Degree 1 : X
,

X+ 1 are
both irreducible

& and #(x) are two rings which

Degree 2 : 2 ,
x++

,

x x
,
x+ x + 1

are commutative rings with identity havingIl

X. X "(x+ is x(x+1 Trreducible
unique factorization into irreducible

= (x+1)(x+1)

rucible factore They are both Euclidean
domains (having Division Algorithm and

Degree 3:taxi-betc ,
a

,
b

,
et Euclidean algorithm).

Reducible : x" = x. x . x

|y= x. x. (x+ 1 There are roughly primenumbers
less

x3 + y = x- (x+)(x+1) thana for large n.

P+x+x+1 = (x+D( #(n) = number of primes =m .

P+x+ X = x(x+ +x +1) # (10) = 4. + (i) = 5
.

y+ 1 = (x+1)(x+x+) D(a) &

irreducible &o

Irreducible : 13+ X+ 1
,

x
*
+ x+ 1 ap

-

(x+ i)(x3+ x+ 1) = x4 + x3+ xi + 1 =
x(y+y+ 1) = x4+ x3 + x

Degree 4 : x (x+x +1) = x
+
+x+x

X
4 S
⑫ I -

this formula.

(x+ i)(Xi+ y+1= y
*

+ x+ x+ 1 reducible
(h) Prime numberTheorem

(x+x +i)(x+ x+y = x++ x+ 1

x(x+ x+1) = x
+
+y+x

Gauss conjectured

(FD(x*+ x+) = (x+) (x+ x +i = x4+ - X + 1 Lim-
(x2+x)(x2+ x+ 1) = x+ x

(3(x + 1) = x4+x3

x(x+y
-

= x4+ xz

x(x+1 = x
+
+x+x+ x

(x+p+ = x4+ 1



In F(x]
,
F:= 50

,
13

,
the polynomial Ft+ 1 F(X) is irreducible.

The extension E= F(x) = Garba : a
,bety is an extension field i

.
e. FCE is a subfield.

= 90,
1
,

9
,

9+13




