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AMITABH 
VIRMANI The great geometer H. S. M. Coxeter wrote in the preface of 

his book [1], “The chief reason for studying regular polyhedra 
is still the same as in the time of the Pythagoreans, namely, 

that their symmetrical shapes appeal to one’s artistic sense.” Indeed, 
although the mathematics involved in discovering and classifying 
various polyhedra [1] may not appeal to everyone, the beauty and 
symmetry of these objects [2] appeal to young and old alike.

A good classroom activity across the world is to make models of the 
five Platonic solids. The history of these objects goes back to the 
ancient Greeks. Famously, Euclid’s Elements ends by showing that the 
only solids with congruent regular convex polygons as faces with all 
vertices of the same type are the five Platonic solids (Wikipedia [6]; 
see Figure 1 for the definition of a regular polyhedron).

Note that in the previous paragraph, I used the term regular convex 
polygons, not regular polygons. In Euclidean geometry, a regular 
polygon is a polygon that has all angles equal and has all sides of 
the same length. Regular polygons may be either convex or star1. A 
natural question is then, what are the analogs of the Platonic solids 
if we use star polygons? Kepler, around 1619, noticed that twelve 
pentagrams can join in pairs along their sides and meet in fives at 
their vertices to form a solid. See Figure 2. This is a regular solid: all 
faces are regular polygons (pentagrams) with the same number of 
faces (five) meeting at each vertex. But it is not convex. (A polyhedron 
is said to be convex if all its diagonals are inside or on its surface.)

Kepler also noticed that the regular pentagrams can join in another 
way. They can meet at their vertices in threes instead of fives, and 
they enclose a different solid. This solid is also regular. It is also not 
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1 See the glossary for an example of a star polygon.
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section to review a variety of books: classic texts in 
school mathematics, biographies, historical accounts of 
mathematics, popular expositions. We will also review 
books on mathematics education, how best to teach 
mathematics, material on recreational mathematics, 
interesting websites and educational software. The 
idea is for reviewers to open up the multidimensional 
world of mathematics for students and teachers, while 
at the same time bringing their own knowledge and 
understanding to bear on the theme.

64
Jonaki Ghosh
The Spaghetti Problem

software (DGS), computer algebra systems (CAS), 
spreadsheets, calculators as well as open source online 
resources. Written by practising mathematicians and 
teachers, the focus is on technology enabled explorations 
which can be easily integrated in the classroom.

72
Reviewed by Prof. Parvin Sinclair
Rethinking Mathematics: Teaching Social 
Justice by the Numbers

75
Reviewed by Math Space
Manipulative Review: Geoboard

PullOut
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manipulatives and how to use them to maximize 
student understanding and mathematical skill 
development; and, best of all, how to incorporate 
writing and documentation skills into activity-based 
learning. The PullOut is theme-based and, as its 
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