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Drawing Hands, 1948

Autoportrait, 1943
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Maison de ferme a Ravello, Rome 1931.
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CQrystal symmetry and its
generalizations

HSM Coxeter - Trans. Roya
Soc. Canada (3), 1957, 1-
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Mathematician Fills in a Blank for a Fresh Insight on Art

By SARA ROBINSON

On a flight to the Netherlands, Dr. Hendrik Lenstra, a mathematician,
was leafing through an airline magazine when a picture of a
lithograph by the Dutch artist M. C. Escher caught his eye.

Titled "Print Gallery," it provides a glimpse through a row of arching
windows into an art gallery, where a man is gazing at a picture on the wall.
The picture depicts a row of Mediterranean-style buildings with turrets
and balconies, fronting a quay on the island of Malta.

As the viewer's eye follows the line of buildings to the right, it begins to
bulge outward and twist downward, until it sweeps around to include the
art gallery itself. In the center of the dizzying whorl of buildings, ships and
sky, is a large, circular patch that Escher left blank. His signature is
scrawled across it.

As Dr. Lenstra studied the print he found his attention returning again and
again to that central patch, puzzling over the reason Escher had not filled it

n.
he said. "More

generally, I also wondered what the structure is behind the picture: how
would I, as a mathematician, make a picture like that?"
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Artful Mathematics: The
Heritage of M. C.Escher

Celebrating Mathematics
Awareness Month

446

In recognition of the 2003 Mathematics Awareness
Month theme “Mathematics and Art”, this article
brings together three different pieces about inter-
sections between mathematics and the artwork of
M. C. Escher. For more information about Mathe-
matics Awareness Month, visit the website http://
mathforum.org/mam/03/. The site contains materials
for organizing local celebrations of Mathematics
Awareness Month.

The Mathematical
Structure of Escher’s
Print Gallery

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

In 1956 the Dutch graphic artist Maurits Cornelis
Escher (1898-1972) made an unusual lithograph
with the title Prentententoonstelling. It shows a young
man standing in an exhibition gallery, viewing a print
of a Mediterranean seaport. As his eyes follow the
quayside buildings shown on the print from left to
right and then down, he discovers among them the
very same gallery in which he is standing. A circular
white patch in the middle of the lithograph contains
Escher’s monogram and signature.

What is the mathematics behind Prententen-
toonstelling? Is there a more satisfactory way of fill-
ing in the central white hole? We shall see that the
lithograph can be viewed as drawn on a certain el-
liptic curve over the field of complex numbers and

B. de Smit and H. W. Lenstra Jr. are at the Mathematisch
Instituut, Universiteit Leiden, the Netherlands. H. W. Lenstra
also holds a position at the University of California, Berke-
ley. Their email addresses are desmit@math.
Teidenuniv.n1l and hwl@math.leidenuniv.nl.
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Figure 1. Escher’s lithograph
“Prentententoonstelling” (1956).

deduce that 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 Prentententoonstelling
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 that it
must...be possible to 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 to put his idea into

M. C. Escher’s “Prentententoonstelling” © 2003 Cordon Art

B. V.-Baarn-Holland. All rights reserved.
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Ce @QuoN SA\T DE LA
. DEMARCHE D ESCHER

Une etude autosimilaire

Une grille de “forsion”

3) Son infention explicite de conserver
I"apparence de “petits” carres.
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LA GRILLE DESCHEL
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UNE AUTRE VIEILLE TRARITION

Albrecht Diirer, "Undersweysung der Messung”, 1527.
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Il nN'y a quune et une seule
transformation conforme qui
satisfasse les contraintes
imposees par Escher !
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escher droste - Coogle Search

G [ C j : <"/ _+_J l AJ (. hetp: [ faww google.com/search’clie = Q- escher droste

() m Newsv FORNT CRSNG MacTeX RESULTATS Scholar Météo Persomnellesv arkiv wec»ua MathSciNet B
°® Web Images Pro News Maps Gmal

Google we

Web Results 1 - 10 of about 158,000 for escher droste. (0.15 seconds)

Escher and the Droste effect - Universiteit Leiden

Studert :f.qecl aiming 10 visualize the mathematical structure behind the Print Gallery'
= ml.’ ‘ Sochardroste. math lek V.l - & - M.C. Escher Art Prints
Find over 150 M.C. Escher prrts &
Escher and the Droste effect - Universiteit Leiden posters. Frame it online today!
You can find animations of 29 distinct loops on this site. The man ones are of the AllPosters.com

Droste-picture and the Escher [-l ture
oscherdroste math leidenuny jax. oy

I )
«m» 6 . Spiral Clocktower - Escher Droste on Flickr - Photo Sharing!
many tharnx to Seb, be gadl, loydd, Pisco & all the participants in the escher droste group

who heiped me get my non-mathematically incined bran around ...
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Droste Effect Tutonal - a photoset on Flickr
If you use the tutorial and produce an image, you should submit it to the Escher’s Droste
Prirt Galley growp. A link to this tutonal or to my stream from ...

[

Escher's Droste Effect Anyone?
Escher's Droste Effect Anyona? .., on Ficks and after a lot of digging around and help from
the "Escher’s Droste F y" group 1 got it 10 work

fodt ot ) COMITOS 87 La

Gallery : The Droste effec
Below is a collecton of images and anmations, made with a "Droste offect™ image
omation. . I*-o m‘.:;n on the Inft is L-\"i&' by M.C. Escher. ..

the math behind mc escher's art

|2) Escher and the Droste effect. http//escherdroste. math leidenuniv.nl. (3] B. de Smit and
K W. Lenstra Jr. The mathematical structure of Escher's Print ...
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