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Tangram and Beyond
by Fred Horn

Editorial Note: This article is the first of a series of articles that are translated and
adapted from a series of articles published by Fred Horn in 2002/2003 in a popular
Dutch science magazine [1].

The Tangram craated a craze in the western world four times in the last two
centuries. The history of the Tangram is extensively discussed in The Tangram Book
by Jerry Slocum [2], so we will not elaborate on that here.

Mathematically the Tangram is a simple puzzle. It

consists of seven pieces, which can be combined

into a square as shown in Figure 1. The seven

pieces are all derived from a basic unit, which is a

right-angled isosceles triangle. The original

Tangram consists of two of these basic triangles,

the three possible ways to create a piece of double

the area (another triangle, a square and a

parallelogram) and twice the triangle with its area )
quadrupled. These pieces can be combined into a .
square in only two ways, which are mirror solutions,

when rotations are ignored. The actual puzzle

consists of recreating pre-set shapes with all seven Figure 1. Tangram
pieces.

Still, there is more. Nearly forty years ago, | asked myself whether any more
Tangram-like puzzle can be thought of when some of the conditions on the creation
of the pieces are loosened. It should remain a puzzle with seven pieces, which fit
inside a square. It should also still contain five triangles, but not necessarily be made
out of and ordered in increasing size: 1, 1, 2, 4 and 4 basic triangles. Furthermore,
both the parallelogram and square may be a doubled version of the size 2 or size 4
triangles. So, the question is: Is this possible and, if so, how many different variants
exist? This question and its answer is the subject of a follow-up article.
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