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SupposeAt K is a root of some nonzero poly m(x) + Q(x] ·

Then take the smallest degree such m(x). Assuming m() is monic
,

this is the

minimal polynomial of A Coven Q)
.

It is irreducible in Q(x)·

Conversely if mix) -Q) is a monic irreducible poly , havingO as a roof
,
then it is

I

the minimal poly. of 0 .

Cover Q).

To Find m : Look at 1. 0
,203, ... until you

find a powert" which is a

linear combination of smalles powers 1
,

8
, 03 % 8".

A"= 9. 1 + a
,
0 +af+... +at E & is a

roof of -a. ,x -.. - 9
,
X-90tQ(x) /monia) ·

Straightedge- and Compass Constructions

Here we allow certain operations :
&

Given two marked points on a page,
&

we can mark the unique line through those two points.
radius to the distance AB and given a further points,

Given any pair
of points A

,
B we can

set the compass

we can them
mark the circle (or any are thereof)

with center) and radius AB.

Using these tools , we can bisect any angle : Raise a perpendicular toany live through
any given point on that line

# F U

Drop a perpendicularto a
Live from any point oa F



We can trisect any line segment. -

-
Through any point not on a given live

,
we can construct the lunique)pswalle to the given line.

T
2)

# * E
- S

Given line segments of = *length a and b ,
we can

construct a live segment of lengthab
the geometric mean of a and b) .·



Given a and b,

-b

I #
B

Triangle similar A
*
APC r/CPB

x+ k+ B) + B
= H

by comparing corresponding angles &,E
4+B=AP i.==> c=b



Using our basic constructions (above) , we can construct a regular pentagon.

-1

&

ofsegment* construct a live

length cost2 = cos
#

Cos 720

circle of radiusI .

S
g2

byi y5= &
-

& :..=

costisin g3 ·
·

t-gy visin2018 = 3 + Ex in Q1GJ > Q
extension of degree4

& is a root of x= 1 = (x- 1)(x*+ 43 +y+ x + 1)

soE is a root of x4 + R + #+X+ 1 which is irreducible ; it is the mir ,poly.
of S

,
i.e. 9+g + 3+ 3 + 1 =0.



a= 9 -5
FF=%2
is

↑

n+ 2 = 2+ 2 + 22+ 94 93
= + + (+3 +y+9+ 34)

2 E

4 + x- t = 0

= but x = 2cos > 0
So X=

-An--
S



Cusing only straightedge and compass).For whicha can we construct a regular nugou ?
koWe know how to construct a regular n-gon for n = 24.3%5 17225765537+
1
,
m
,
n
,
s
,
t -> 90

, 13
j

3= 2+ 1

5=2+ /

#=24+ 1
257= 28+ 1

65537 = 214+ 1

is constructible using straightedge and compass iff n is a power of 2 times a product of distinctA regular n-you
fermat primes . A Fermat prime is a prime that

is more than a power of 2.

The only fermat princes that are
known are 3

,

5
,
17
,
257

,
65537.

We'll show that a regular 9-you cannot be constructed using straightedge and compass o

a 1200 cannot be trisected.




