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Transcendental Numbers are all other numbers eg e T

8 ConstructibleNumbersRevisited using Analytic Geometry

Lemma 1 If q E Q thengiven a unitsegment q can beconstructed

Lena Ii.ie ia sfiig elpigQ winsinapasm

Pf Let ah and ad E Q determine line 1 and e fl and gh E Q determine live

lz Then the equations for 1 t le are
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a x a tb mixt by when m b E Q

l y Is x e tf next he when me byEQ

Theintercation or l andhe is givenbythesolution to

m x t b mex t.bz
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y m hi t b e Q
QED

her I fun ii I Iiii useandcompact in Q winsin a point withcoordintesin

Pf Let line l w equation y mxtb m bEQ andcircaC w equation x h t y 11 r

when h k r E Q begiven To find theintention we solve

x 41 mxtb k r

x h t mx tb k r 0

TheLDS has thefrom a x t bx t c when a b c E Q



then b b 49
s k be_yac pt 8ft

where pg t EQ So E Q A Since y mx tb m ptqre.ltb

mgFe mptb where mg mptb E Q then y E Q A

QED

Lena 4 T.megttfitiIaensfieiipj
I win man in a pointwhencoordinite lie in

Pf Left to reader

Lennes InEinstein's.liffeeiatep itif.EuaientookinF'win sin a point

Pf Followsdirectlyfrom theproseof Lemme3and 4 since nopartofthoseproof dependedon

the field being in particular

Theorem Given a unitsegment a number re IR is constructibleits r is insomenestedquadraticextension

fieldof Q

Pf Straight forward appliationofprevine lemmas
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