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Zecape God Show it is impossible to s

Ruler Car draw a straightline Trisect a 60 angle
betweenany 2 Points Given

1600
I
cannot find
another point

Compass can draw a circle centered

zoo p dividing angle
around a givenpoint giverradius into 3 pass

Ques Which shapes can be
constructed using these 2

operations
Square a circle

Given a circle cannot construct a
t.tffiese.at a line segment same
Trisect a line segment

of same areaIn HW
double a square
bisect an angle Double a cube
inscribe a regularhexagon gives a square cannot construct another

in a circle

EDIFIEDzl3



 














































































Suppose we have points in IR PNp Each Xin andYu't are

p Layla Pz Kaibab 1pm Camila roots of quadrate polynomials
wth

Let 8 LXiYi 924344 i qntxn.ua coefficients in Ki

where each gi is constructed Cor

one step from pi pm9 fo T Kia Kil 1,2 or 4

I kn Ko power of 2

Define field extensions This implies all the new points
Q constructed lie in kin and so

How coordinates are algebraic over 1

Ko ay ambyibn GR and they mu poly Fer
N a power of 2

Ki Ko xyyl
n Thi will gie us contradickes

K kill

line kn ilxn.im CIR
















































































Propi Each Xin andYin are Let's skip 3 similar to 2

roots of quadrate polynomials
with Letbdo2_

coefficients in Ki

If lxid.frCor
T Kia Kil 1,2 or 4 A lait BCbybz

I kn rKol power of 2

PF OF Poop Three cases to
considerEMS

x aPity ask ri
Recall Koti ki LXityYiti x b ft ly bat rz2
where Qiu KimYin is newPt Royaleline so it's horizontal

D que is intersect of 2 does V sdp the bg za C ki
of 2 circlesD 9in Can assume Azebz

go
of the El eine

Cy azp r aTeri lxb.TOkoEtfheoY.YYdbhab j x is solute to a quadratic

lie in Ki the Sare for y
IkonKit4 intersection ptlies

in Ki



 














































































Double a cube On one hand

Giggs
9Ffegaffnewta

am't Eth Iki Kol power of 2

f n EEE after
hare

KE c koLD c kn
Tim Wentzel 1837

It's impossible to double cube p Fz 01 power of2
Assume original square legal contradicts

iii EI
coil

such that a
3 2

But f x e x 2 irred of degree3

M Koe Q
e k e C kn

U
a

1
















































































ThmLW 837 so a carrot be obtained

cannot trisect a 68 angle by ruler compass

2 EMMY

Hz
tripleafugh

t t
cos 3d Yeoslap cosh

Therefore a e costal is a

root of the poly

fly 4
3
3 12 is inedQ

lalas04 3
why
















































































Tiny It is impossible to The IT is transcendentalIQ
square thee able

Suppose you ear It Allows transarbines IT
IT is not algebraic

of caitsgcaea

Suppose Fn steps using ruler Ishardt
giver path 84 19h

Archimedes 3477 IT 7 3 1
Necessarily T Y 4

31429 3.1408
a _Ft

Ko C K C c kn zFT 3 533338

K
TTT

3 3.141592920

34 3.141592652582


