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1. Symmetry 2. Infinity 3. Dimensions 4. Spatiality 5. Perception

• The term “Regular Division of 
the Plane” was coined by Escher 
to describe his drawings based 
on covering the plane (tiling) with 
interlocking living creatures. He
mastered th etechnic of modifying
the edges of special polygons to 
create tessellations of recogniz-
able figures using symmetry ope-
rations. 
• In  “Symmetry Work 67 the edges
of a symmetrical trapezium are
modified into a horseman and then
subjected to two parallel glide re-
flections.
• It should be noted that the math-
ematical rules of this method were
first published after Escher’s death: 
Tilings and Patterns by Grünbaum
 and Shephard in 1987.

• While Escher did not have
any advanced mathematical 
training, he demonstrated a 
very strong intuition in his 
artwork.
• Escher met the mathematician
H. S. M. Coxeter in 1954 in Am-
sterdam and learned about 
hyperbolic geometry. To put it 
simply: it is the projection of the 
sphere to a plane.This new 
knowledge and his fascination 
with the concept of infinity led 
to produce a number of draw-
ings, known as the Circle Limit 
series.
• Remember, these drawings 
were produced by a very clever 
hand before computer graphics 
were available.

• The lithograph “Drawing 
Hands” (1948) is probably the 
most popular drawing from
Escher. It depicts a sheet of pa-
per, out of which two hands rise
in the act of drawing one an-
other into being. In the literature,
It is often called a paradoxical 
act of drawing.
• I find this paradox truly magi-
cal. No other artist ever attemp-
ted to bridge the 2-, and the 
3-dimensional universe graph-
ically. It required a special draft-
ing talent, geometric intuition 
and a robust imagination.
• This transfer is the subject of
other Escher’s drawings; see
the “Reptiles”, “Encounter”, and
“Day and Night”

Symmetry work 67 Circle Limit IV 1960 Drawing Hands 1948 Cubic Space Div. 1952 Ascending and Descend.

• The realistic reproduction of 3-D
into 2-D is called perspective or
central projection was an open 
problem in ancient cultures. First
the artist Filippo Bruneleschi (1377-
1446, and later the mathematician
Girard Desargues (1591-1661) es-
tablished the geometric theory of
a perspective drawing.
• According to the rules, all the
vertical rods meet in a very dis-
tant point below the drawing, while
the horizontal rods converge in two 
points: one at the far left, the other 
one at the far right..
• This lithograph can be viewed as
a synthesis of the three previous 
themes.
• A similar lithograph is “Depth,” 
made in 1955.

• The Necker cube (1832) and the
Penrose Tribar (1958) are known as 
an impossible object. They are 
simple drawings of 3-D objects that
do not exist in reality, according to 
experts.
• Escher took an interest in the 
subject and constructed the lito-
graph above (1960) and some 
others: the “Belvedere” (1958) and 
the “Waterfall” (1961). The idea of 
these peculiar stairs is Escher’s.
• The stairway above seems to go
upward and downward without 
gaining or losing any height. 
Impossible?.Not at all. The secret:
the tread is not horizontal, and the 
riser is not vertical. It is easy to 
make a 3-D model; it will look 
exactly like the picture above!
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Content of the next five pages

• A casual glance at Escher’s artworks is 
not enough to truly understand the 
magic of his drawings. The following 
pages offer helpful geometric 
information to assist the viewer in 
appreciating his unique genius.
• The theory of symmetry is a significant 
chapter in modern mathematics. We 
recommend a book written for non-
mathematicians: “Symmetry in Science 
and Art” by Shubnikov and Koptsik, 
Plenum Press, 1977.

The basics of the four symme-
try operations.

We present one example of the 
ot the three types of symmetry
groups.

Here you seea tabulated form
of the seventeen plane groups.

This is a tabulated form of iso-
hedral tiles: congruent copies
fill the plane periodically.

We picked a tile from p. 11 and
showed the modification of its
edges.

7a.
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Construction of the “Reptiles” 14

the angles B, D, and F 
have to be 120°.

the selected tile

modifiable edges

the edges are
modified

the modified edges
rotated 120°

the result

1. 3.

4. 5.

2.



Regular Division of the Plane   2. Infinity

15



Regular Division of the Plane   2. Infinity

16



Regular Division of the Plane   2. Infinity

17



Regular Division of the Plane   2. Infinity

18



Regular Division of the Plane   

19

3. Dimensions



Regular Division of the Plane   

20

3. Dimensions



Regular Division of the Plane   3. Dimensions

21

Reptiles 
Lithograph 1943
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