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Fun Problems in Geometry and Beyond

Boris KHESIN † and Serge TABACHNIKOV ‡

† Department of Mathematics, University of Toronto, Toronto, ON M5S 2E4, Canada

E-mail: khesin@math.toronto.edu

URL: http://www.math.toronto.edu/khesin/

‡ Department of Mathematics, Pennsylvania State University, University Park, PA 16802, USA

E-mail: tabachni@math.psu.edu

URL: http://www.personal.psu.edu/sot2/

Received November 17, 2019; Published online December 11, 2019

https://doi.org/10.3842/SIGMA.2019.097

Abstract. We discuss fun problems, vaguely related to notions and theorems of a course in
differential geometry. This paper can be regarded as a weekend “treasure chest” supplemen-
ting the course weekday lecture notes. The problems and solutions are not original, while
their relation to the course might be so.

Key words: clocks; spot it!; hunters; parking; frames; tangents; algebra; geometry

2010 Mathematics Subject Classification: 00A08; 00A09

To Dmitry Borisovich Fuchs
on the occasion of his 80th anniversary

Áîëüøå çàäà÷, õîðîøèõ è ðàçíûõ!

attributed to Winston Churchill (1918)

This is a belated birthday present to Dmitry Borisovich Fuchs, a mathematician young at
heart.1

Many of these problems belong to the mathematical folklore. We did not attempt to trace
them back to their origins (which might be impossible anyway), and the given references are
not necessarily the first mentioning of these problems.

1 Problems

1. A wall clock has the minute and hour hands of equal length. Nevertheless almost always
one can tell the time by the precise positions of the two hands. How many times a day
one cannot tell the time?

2. How to prove the fundamental theorem of algebra by purely differential geometric methods:
via the implicit function theorem and the notion of an immersed discriminant of codim 2.

3. The game “Spot it!” is a fast-paced party game. The concept is simple: each card in the
deck has 8 symbols, and there is exactly one matching symbol between any two cards in
the deck, see Fig. 1. The goal of every participant is to be the quickest to find the match
between two cards. Explain the game via geometry of the projective plane over the field
of 7 elements, F7P2.

This paper is a contribution to the Special Issue on Algebra, Topology, and Dynamics in Interaction in honor
of Dmitry Fuchs. The full collection is available at https://www.emis.de/journals/SIGMA/Fuchs.html

1According to V. Arnold, a mathematician is young as long as he reads works other than his own!
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