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Enchantment of Geometry

ldeas by some famous mathematicians

— Problem of equidecomposablity
« Can you always solve the angram puzzles
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* The third problem of Hilbert
Why we need to learn modern mathematics?

— Spectacular Idea of Dehn
* Dehn invariant
* How number theory and group theory comes from geometry

What is geometry for modern mathematicians?
Joy of generalizing mathematical theorems



Equidecomposability
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If we have two polygons P and P’ with the
same area, what relations do they have?

* Equidecomposability problem

— Is it always possible to decompose P into a
finite number of polygonal pieces, and
construct P’ by using the pieces?
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Tangram puzzle




Bolyai-Gerwien’ s theorem(1832)

* Any two polygons with the same area are
Equidecomposable

* Easiest example




THE MEASUREMENT OF AREA AND VOLUME
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EQUIDECOMPOSABILITY OF POLYGONS
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Solution by a series of exercises
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» Gauss: Different in 3D space
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(How to teach the volume formula of tetrahedra?)
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Hilbertd 23 M fEzE(1900)
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a®O0+a@rt=a®(0+71)
aRO+bRX®O=(a+b)®O
0®0=a®0=0

IR PEPLEFARELGETOREDTUVILETIL.
I [INTVRLT,. QDRDYICERPCERZZTRALD

Bl 20(x/3)=2/6)®27=(2/6)®0=0
1®.27=3Q@(27/3)#0
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Dehnf~ & =

f(P)= ) l(e)®0(e)

e.edges
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P)= £(P1)+(P2) B (TERT,
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f(P)= ) l(e)®x(e)=6®x(e)
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= 6 ®arccos(l/3)
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