
9 Famous 3 GreekProblems Usingonly EuclideanTook it is impossible to

Doublethevolumeof a givencube

Square a givencircle

Trisentanarbitraryangle

DoublingtheCube Given a cakewithsidelengthx it is impossibleto construct a cubewhose volume is
twicethatoftheoriginal

Pf Let a cube w edgelength x begiven Thenitsvolume is 3

BWOC suppose we ableto instruct a cubewith volum 2 3

Then theedge lengthof thatcute wouldbe E x Dividingby

we can construct R
L QED

SquaringtheCirch
qig.ingig it is impossible to construct a square w thesameareaas

Pf Left toyou on theproject

Trusting an Angle It is impossible todevelop a methodthatwill trisenteveryangle

Lemma cos 4cos 3cis

Pf Bytheangleadditionfrumula
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cs P ca osince 2sincec.ro

c 30 3amasin 0
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Let 30 toobtain cos 4are sac E



ProoforTheorem It suffices toshowtheexistenceof a singhanglewhichcannotbe trialedusin

only EuclidenTools
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Suppose BWOC thatwe are ableto consort 4DOC 7 m4Are m 4AOB

Construct segms BD and CI perpendicularto OTas shown SindMOT

MOT 1 then MOT cor m 4BOB and not cor m 4 AOC

Let m AOB so that m 4DOC Bythelemma

c10 4c.is 3 as

Let x cos B then 4 3 3

1 8 3 x

8 3 6 1 0

Simo ME cos9 we haveconstructed a segmentwhonlength is a

solution to 8 3 6 1 0 It remainstoshowthat all riotsof

8 2 x 1 an non constructible numbers

Bythe RationalRoot Theorem if f is a rootof 8 3 6 1 the

p11 and 818 Therefore theonlypossible rational rootsof 8 2 6 1

are i te th and It is easytoverifythatnoneof theseare

rote If a number at brc E Q E is a root then a bic must

alsobe a not youwill provethis Also since themode of 8 6 1



must sumtothesecond leadingterm's coefficient whichis 0 if r is

thethirdnot byFundentalThemenofAlgebra

at br a hr t r 0

Za t r 0

r 29 Q
I since fx 6 1 has
no rationalroots


