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M.C. Escher (Leeuwarden, 17/6/1898 – Baarn, 27/3/1972)
Maurits Cornelis Escher sviluppa le proprie abilità grafiche
alla scuola media di Arnhem
1919–1922 alla Scuola di Architettura e Disegno Ornamentale

di Haarlem incontra Samuel Jessurun de Mesquita
1922 visita l’Italia e la Spagna
1924–1934 abita a Roma e da lì viaggia in Liguria, Toscana,

Abruzzi, Campania, Calabria, Sicilia, Corsica
1934–1936 si trasferisce in Svizzera
1936 torna in Spagna, visita ripetutamente l’Alhamabra
1936–1941 si sposta a Ukkel, vicino a Bruxelles
1941–1972 vive a Baarn (mostra a Amsterdam per ICM’54)
1980 Douglas Hofstadter vince il premio Pulitzer con il libro

Gödel, Escher, Bach: an Eternal Golden Braid gennaio 1935
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da L’opera grafica di M.C. Escher
introdotta e spiegata dall’autore

[. . . ] It is a fact [. . . ] that most people find
it easier to arrive at an understanding of
an image by the round-about method of
letter symbols than by the direct route. So
it is with a view to meeting this need that I
myself have written the text. I am well
aware that I have done this very
inadequately, but I could not leave it to
anyone else, for—and here is yet another
reason for my astonishment—no matter
how objective or how impersonal the
majority of my subjects appear to me, so
far as I have been able to discover, few if
any of my fellow-men seem to react in the
same way to all that they see around
them.

È un dato di fatto che la maggior parte delle
persone trovano più facile giungere alla
comprensione di un’immagine con un
metodo involuto, attraverso segni scritti,
piuttosto che via il percorso diretto. Così è
per venire incontro a questa necessiità che
ho scritto io stesso questo testo. Sono
perfettamente consapevole che quanto ho
eseguito è molto inadeguato, ma non
potevo lasciare tale compito a nessun altro,
perché—e qui si trova un’altra ragione per il
mio stupore—non importa quanto obiettivo
e impersonale appaia la maggioranza dei
miei soggetti, per quel che ho potuto
rilevare, quasi nessuno sembra reagire
come un altro a ciò che vede intorno a sé.
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da L’opera grafica di M.C. Escher
introdotta e spiegata dall’autore

The ideas that are basic to [the prints]
often bear witness to my amazement and
wonder at the laws of nature which
operate in the world around us. He who
wonders discovers that this is in itself a
wonder. By keenly confronting the
enigmas that surround us, and by
considering and analyzing the
observations that I had made, I ended up
in the domain of mathematics. Although I
am absolutely without training or
knowledge in the exact sciences, I often
seem to have more in common with
mathematicians than with my fellow
artists.

Le idee che sono alla base delle stampe
spesso testimoniano la mia sorpresa e il
mio stupore per le leggi della natura che
operano nel mondo intorno a noi. Chi si
meraviglia scopre che l’atto stesso [di
meravigliarsi] è una meraviglia.
Confrontando con cura gli enigmi che ci
circondano, considerando e analizzando le
osservazioni che avevo svolto, sono finito
nel dominio della matematica. Sebbene io
non abbia preparazione né conoscenza
delle scienze esatte, spesso mi sembra di
avere più cose in comune con i matematici
che con i miei colleghi artisti.
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Stampe di M.C. Escher

Natura morta e strada, 1937
Mano con sfera riflettente, 1935
San Bavone a Haarlem, 1920
Cigni, 1956
Metamorfosi I, 1937
Metamorfosi II, 1939-40
Nastro di Möbius, 1963
Relatività, 1953

Cerchio limite I, 1958
Cerchio limite II, 1959
Belvedere, 1958
Quadrato limite, 1964
Doppio planetoide, 1949
Tre sfere, 1945
Mani che disegnano, 1948
Rettili, 1943
Galleria di stampe, 1956
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Landscapes to Mindscapes
National Gallery of Canada, Ottawa 1995

83

83. Still Life and Street. 1937
Woodcut, 490x490 (19ix19J")
Signed and dated: 3-'37 IVICE

84. Study of Regular Division of the Plane with Human
Figures. 1936
Pencil and watercolor in blue and ocher, 357x270
(14x101")
Dated and inscribed: driehoek systeem I A3 type 1*

Chateau-d'Oex X-'36 (used for the woodcut
Metamorphosis I, 1937, no. 85)

76

marzo 1937
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82. Savona. 1936
Black and white crayons, 315x239 (12ix9i")
Dated and inscribed: SAVONA 10-6-'36

Collection G. W. Locher, Leiden (used for the woodcut
Still Life and Street, no. 83)

75

10 giugno 1936
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Prospettiva

gennaio 1935
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Prospettiva

gennaio 1935 via Poerio 122, Roma
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Piastrellature
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Riflessioni, simmetrie

9. St. Bavo's, Haarlem. 1920
India Ink, 1 170x990 (46ix39":
Signed and dated: MCE '20

25

1920
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Riflessioni, simmetrie

Figure	13:	A	three-fold	pattern

In	many	ways,	this	is	a	refreshing	tiling,	because	the	mathematician	strolling
around	the	Alhambra	will	soon	come	to	recognise	that	most	tilings	and
decorations	are	based	on	four-fold	rotational	symmetry.	This	present	tiling	is
based	on	three-	fold	rotation.	

Again,	as	it	stands,	the	colouring	of	the	pattern	destroys	all	symmetry.	But
with	colour-blindness,	the	tiling	reveals	a	three-fold	rotational	symmetry
about	the	centres	of	the	stars,	about	the	centres	of	the	hexagons	formed	where
three	arrow-tails		meet,	and	about	the	points	where	three	arrow-heads		meet.	

We	need	not	even	look	for	reflections.	There	can	be	none:	the	motifs	have	a
handedness	,	spiralling	always	anti-clockwise.	Any	reflection	about	any
mirror	line	would	turn	an	anti-clockwise	motif	into	a	clockwise	one.	Spotting
handedness	in	a	pattern	is	a	good	guide	to	ruling	out	reflections.	

But	we	are	not	done	with	Figure	13	yet!		In	the	view	from	slightly	further
back,	Figure	14,	the	effect	of	the	colouring	can	be	sensed.

1 . Copy of mosaics in the Alhambra. 1936
Pencil and colored crayon, 239x318 (9ix12.i")

Dated and inscribed: MAJOLICA- ALHAMBRA 23-5-'36

17

1936
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be replaced by “tile” or 
“shape”. Haag’s defi-
nition (with Escher’s 
amendments )  was
adopted by Escher and 
would guide all of his 
symmetry investiga-
tions. He later carefully 
recorded the defini-
tion on the back of his 
symmetry drawing 25 
(1939) of lizards (the 
drawing is depicted 
in Escher’s lithograph 
Reptiles). 

Pólya’s article [43] 
would have a great 
influence on Escher. 
Escher carefully cop-
ied (by hand, in ink) the 
full text that outlined 
the four isometries 
of the plane and an-

nounced Pólya’s classification of periodic planar 
tilings by their symmetry groups. Pólya was evi-
dently unaware that this classification had been 
carried out by Fedorov more than thirty years 
earlier. Escher was already intuitively aware of 
the congruence-preserving transformations Pólya 
spoke of but probably didn’t understand any of the 
discussion about symmetry groups. What struck 
him was Pólya’s full-page chart that displayed 
an illustrative tiling for each of the seventeen 
plane symmetry groups (Figure 1). Escher care-
fully sketched each of these seventeen tilings in a 
copybook and studied them, map-coloring some 
of them [47]. Among these, there were tilings that 
displayed symmetries he had not recorded in the 
Alhambra; for example, tilings whose only symme-
tries other than translations were glide-reflections 
or fourfold (90°) and twofold (180°) rotations. Within 
one month of studying these, Escher had completed 
his first symmetry drawings displaying fourfold rota-
tion symmetry: squirming lizards interlocked four at 
a time, pinwheeling where four feet met [53, p. 127]. 
He featured a portion of one of these drawings at the 
center of his woodcut Development I, completed in 
the same month.

Escher was so grateful for the help that Pólya’s 
paper provided that he wrote to the mathematician 
to thank him. He sent Pólya the print Development I 
and asked the mathematician whether or not he had 
written a book on symmetry for “laymen” as his article 
indicated he had hoped to do. Although a writer once 
characterized Pólya’s reply as polite but formal, 
indicating he hadn’t written the hoped-for book 
[53, p. 22], Pólya wrote to me in 1977 that he and 
Escher had corresponded more than once and 
that he regretted losing the correspondence in 
his haste to come to America in 1940. A recent 

discovery of a forgotten suitcase full of Pólya’s 
notes and other collected letters and papers, now 
in the Pólya archives at Stanford University, shows 
that Pólya even sent Escher his own attempt at an 
Escher-like tiling. Among these papers is Pólya’s 
drawing of a tiling by snakes, inscribed “sent to 
MCE”, at the address where Escher resided from 
1937 to 1940. Also, there is an outline of Pólya’s 
never-completed book The Symmetry of Ornament 
and many sketches of tilings, both for the planned 
book and for the 1924 article that so influenced 
Escher [53, pp. 335–36].

Escher as a Mathematical Researcher 
From 1937 to 1941 Escher plunged into a methodi-
cal investigation that can only be termed math-
ematical research. Haag’s article had given him a 
definition of “regular division of the plane”, and 
Pólya’s article showed him that there were many 
tile shapes that could produce these. He wanted to 
find more and characterize them. The questions he 
pursued, using his own techniques, were: 

(1) What are the possible shapes for a tile that 
can produce a regular division of the plane, that 
is, a tile that can fill the plane with its congruent 
images such that every tile is surrounded in the 
same manner?

(2) Moreover, in what ways are the edges of such 
a tile related to each other by isometries? 
The only isometries that Escher allowed in order 
to map a tile to an adjacent tile were translations, 
rotations, and glide-reflections—a reflection would 
require a tile’s edge to be a straight segment, 
not a natural condition for his creature tiles. In 
1941–1942 he recorded his many findings in a 
definitive Notebook that was to be his private en-
cyclopedia about regular divisions of the plane and 
how to produce and color them [46], [48], [53]. The 
Notebook had two parts: its cover inscribed (here 
translated) “Regular divisions of the plane into 
asymmetric congruent polygons; I Quadrilateral 
systems MCE 1-1941 Ukkel; II Triangle systems 
X-1942, Baarn”.

Escher’s study of “quadrilateral systems” was 
extensive. He represented these tilings symboli-
cally with a grid of congruent parallelograms in 
which each parallelogram represented a single tile. 
He shaded the grids checkerboard style, so that 
each parallelogram shared edges only with paral-
lelograms of the opposite color. He was interested 
in asymmetric tiles (after all, his creature tiles 
were to be primarily asymmetric), and in order to 
indicate the asymmetry, placed a hook inside each 
parallelogram. The hook provided orientation, 
while small circles and squares on the tile’s bound-
ary indicated twofold and fourfold centers about 
which the tile could rotate into an adjacent tile. 
Escher was aware that certain symmetries required 
special parallelogram grids and so considered 
five different categories: arbitrary parallelogram, 

Figure 1. A copy of the display in [43], 
signed by Pólya.

febbraio 1956
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