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Impossible Problems

We will discuss some geometric problems of antiquity, which
involve constructions using only a straightedge and compass.
Classical problems include: squaring the circle, duplicating
the cube, and trisecting angles. Solving these problems turns
out to be impossible (with only a straightedge and compass),
but that was not discovered until 2000 years after they were
formulated! We will also discuss Alhazen’s billiard problem,
which was first formulated by Ptolemy in 150 AD and named
after Alhazen, who studied it in his work on optics. This is
another problem that is impossible to solve (with only a
straightedge and compass), but that was only very recently
discovered.

A complex number is called transcendental if it is not a root
of a nonzero polynomial with integer coe�cients. It is folk-
lore that many mathematical constants that are constructed
via a limit procedure (a class that is admittedly very loosely
defined) are transcendental. While it can be proven that
there are infinitely many transcendental numbers, there are
still fascinating open questions about whether a given com-
plex number is transcendental. We will survey some initial
developments around the number ⇡ in transcendental num-
ber theory and prove that it is transcendental. If time per-
mits, we will present some open problems! The talk will be
accessible to a wide audience.

1

1
The first person to visualize the random nature of ⇡’s decimal digits

was the Victorian mathematician John Venn. In The Logic of Chance
(1888), he suggested that the digits 0 to 7 represent eight compass di-

rections, and he followed the path tracked by these digits in pi. He

misses out the initial 3, and starts 14159. Venn?s image was the first

?random walk?, an idea now used frequently in probability and sta-

tistics. The illustration is taken from the book, Alex’s Adventures in
Numberland
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