Escher : achever l'inachevable
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Drawing Hands, 1948

Autoportraif, 1943
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Artful Mathematics: The
Heritage of M. C. Escher

Celebrating Mathematics
Awareness Month

446

In recognition of the 2003 Mathemarics Awareness
Month theme “Mathemarics and Art", this article
brings rogether three different pieces abour inter-
sections berween marthemarics and the artwork of
M. C. Escher. For more informarion abour Marhe-
marics Awareness Month, visit the website http: 7/
mathforum. org/mam/03/. The site contains marerials
for organizing local celebrations of Marthemarics
Awareness Month.

The Mathematical
Structure of Escher’s
Print Gallery

B. de Smit and H. W. Lenstra Jr.

In 1956 the Durch graphic artist Maurits Cornelis
Escher (1898-1972) made an unusual lithograph
with the title Premermentoonstelling. It shows a young
man standing in anexhibidon gallery, viewing a print
of a Mediterranean seaport. As his eyes follow the
quayside buildings shown on the print from left 1o
right and then down, he discovers among them the
very same gallery in which he is standing. A circular
whire parchin the middle of the lithograph contains
Escher's monogram and signarure,

Whar is the mathemarics behind Prenenten-
roonstelling? 1s there a more satisfactory way of fill-
ing in the ceniral white hole? We shall see that the
lithograph can be viewed as drawn on a certain el-
lipvic curve over the field of complex numbers and

B. de Smit and H. W. Lenstra Jr. are at the Mathematisch
Instituut, Universitel Leiden, the Netherlands. H. W. Lenstra
also holds a position at the University of California, Berke-
ley. Their email addresses are desmit@math.
Teidenuniv.nl and hwl@math.leidenuniv.nl.

NOTICES OF THE AMS

Figure 1. Escher’s lithograph
“Prentententocnstelling™ (1956).

deduce thar an idealized version of the picture re-
peats itself in the middle. More precisely, it con-
tains a copy of itself, rotated clockwise by
157.6255960832. .. degrees and scaled down by a
factor of 22.5836845286....

Escher's Method

The best explanation of how Prentententoonsielling
was made is found in The Magic Mirror of M. C. Es-
cher by Bruno Ernst [1], from which the following
quotations and all illustrations in this section are
taken. Escher started “from the idea thar it
musi...be possible 1o make an annular bulge,” “a
cyclic expansion.. without beginning or end.” The
realization of this idea caused him “some almighty
headaches.” At first, he “tried 1o purt his idea into

M. C. Escher’s “Fre niententoonstelling” & 2003 Cardon Ar

EV.-Baam-Holland, All rights reservad,

Vouuse 50, Numems 4

Notices

of the American Mathematical Society
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