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α be a compa number

efinition α is an algebren if we can find a

polynomial fakxiY
tn.axta.inith ant Gi a EZ

smh that f1α 0

efinition α is an algehrai_c_m_mbe.sif we can find a

polynomial g x an x a xt a

with an ania a E Q
such that 91α1 0

Remark Ii If α is an algebraic integer then α is

an algebraic number This is
because

ZEQ.FILet α be an algehaic number Then we can

find g x anx tan x t Go an Got Q

such that g 0



Sime an Go are rational members we ca

urilēi

an二号n ant二影 a a 二号

with rn ro Sn So EZ

Then we multiply g x o by Snsnt So

we get a new polynomial

gal二 an X āxtā an cn EZ

sunh that g α1 0

This shows that if α is an algebraic number then

we can find a polynomial gal nith coefficients
in区

suuh that g x 0

Therefore the difference between algebraic integers and

algebraic numbers is

fkkoforflxlfIXntantxntt.ua algebraic integers

g x 0 for gafonx tann x
a x algebraic numbers

v

leading coefficient

Definition Apolynomial is meme if the leading coefficient is I



Some notations let A be a set

A x polynomials with coefficients in AS

Definition α is an algebraic integer if we can find

a monicfix 7smhthatfkl

olefinitior.ltα is an algebraici_numberif.ve on find

g ME Z
x such that g1α 0

Example In i FI is an algebraic integer and hence

an algebraic member

This is because i2 1 and hence

i is a solution for fxl ㄨ2 1

121 Et B is an algebraic integer
and hence

an algebraic number

Proof Set X Et B Then X E B
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x4 lox 1 0

Therefore it E3 is a solution for X4 10x 1

and hence it is an algebraic integer

131 is an algebraic numb but not an
algebraic

integer

gIX 3 2 91号 0 algeb.is number

Fant Let αEQ be an algebraic integer Then x 2

roposition Let α be an algebraic number
Then we can find

an integer de Z smh that dα is an agebrain integer

Proof α is analgebraic
number Then we can find fHEZā

smh that

fk anα t antXn't taxtao 0 an f Z

Then we multiply the whole equation by an ti

anx ant.lana aan anx tao an o

We set gx x antx a an x tao an

and glanα o anα is an algebraic integer

口



Definition Let αE 4 α is a transcendental number

if α is a an algebraic number

In other words we on never_fidfa.IEZ x

sunh that f α 0

Example e TI are
transcendental numbers

However this is vay_df_afin.lt to prove

Fat There are more transcendental numbers

than algebraic numbers


