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Theory
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Algebra ileges: Anumberagaiif itirototnonzeropoly withcficientoa
not all zero.

eg. is algebraic since it's a root of -- Q(x] or 49x 2 ->*/x].

We say a is an (agebraic) intgen if a is a roof of a mic poly ,

with coefficients in Iie.

f(x) =0 for some f(x) = Xi + a... x"" +... + a
,
4 + 90

,

9: +2.
Calgebraic

eg. I is integral (it's an integen
If D = ExeK : < is an algebraic integer?. < ACK Dis theof alg

ita numbers.
C = SatK : a is algebraic] <I

To
On Q = & (the rational integers are the ordinary integers) . 194

Cordinary) #161 #72

Pell's equation:25y2= I has infinitely many integer solutions.
# 2889 #1292

R-5y= 1 Et (+ y55)(X-y5) = 1 whereyes - O has Norm is N(x+yrt = (x+yt(x-yr) = E5yz ::

W(B) = N(a)N(p) so if a= 9+ 455 then N(x) = 9= 5.42 = 1 so Nak) = N() = 1" = 1

eg .
(9+4552= 81+ 80 + 7255 = 161 + 7255 also has norm ! so 165- 5.72=1

19 + 45)"= (161+7255) (9 + 455) = 2889 + 1292 X = E+5

A is the traction field of 0 i
.e. A = E: , B + 0

, p+03 y= 5+ 25

& = 95 : abe
,

b +03 .

x25= 25

**- 10x2+25 = 24

eg.
E, O /root of x=2

,
X-3 respectively (

x= - 10x+ 1 = 0

= E. B = + 0 Croot of x=6)

-
E2 +5 - 2 Croot of

xoxl poly of retts one A



Let tIfisalgebraic then ithasamimaorem
i ma polynomialsis

Q [x] having a as a root are multiples of m(x),

(m(x)) = \h(x)m(x) = ((x) + Q(x)]




