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For centuries, artists
worked within the
comfortable confines of
Euclidean geometry.
They relied on straight
lines, flat planes, and a
single, fixed
perspective to
represent the world.

Then, at the turn of the
20th century,
everything changed.
The certainties of
classical physics began
to crumble, and new,
radical ideas about
space, time, and reality
emerged from
mathematics and
science. Chief among
these were the concept
of the fourth dimension
and the strange
landscapes of non-
Euclidean geometry.
These were not merely
abstract theories for
academics; they
became a powerful,
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FOURTMative force in
modern art. Artists
began to ask: what if
space is not flat? What
if reality has more than
the three dimensions
we can see? The result
was a visual revolution
that shattered
traditional
representation and
gave birth to some of
the most iconic
movements of the
modern era, from
Cubism and Futurism
to Surrealism and
abstract art. This
article explores the
fascinating intersection
of advanced
mathematics and
artistic vision, showing
how the fourth
dimension and non-
Euclidean geometry
fundamentally
reshaped the way we
see and create art.

DIMENSION IN
ART?

When most people
hear the term fourth
dimension, they think
of time, a concept
popularized by
Einstein's theory of
relativity. However, for
the artists and
mathematicians who
inspired them in the
early 1900s, the fourth
dimension was often
conceived as a purely
spatial dimension, a
hidden direction
perpendicular to all
three familiar spatial
dimensions of length,
width, and height. We
cannot perceive it
directly, just as a two-
dimensional being
living on a flat sheet of
paper cannot perceive
height. But we can
infer its existence. For

WHAT IS THE modern artists, this
idea was intoxicating.
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It suggested that
reality was far richer
and more complex
than what the eye
could see. The fourth
dimension became a
symbol for hidden
truths, for a higher,
more complete reality
that art could help
reveal.

This concept was
heavily influenced by
the work of
mathematicians like
Charles Howard Hinton,
who wrote popular
books like "A New Era
of Thought" and "The
Fourth Dimension".
Hinton developed
methods for visualizing
a hypercube (a four-
dimensional cube) by
projecting it into three-
dimensional space.
Artists were captivated
by these strange, wire-
frame shapes. The idea
was not to paint a
literal picture of the
fourth dimension, but

to use its logic to break

free from the
limitations of
traditional, single-

viewpoint perspective.
The goal was to create
art that suggested a
multi-dimensional
experience, capturing
an object from all sides
at once, or showing the
hidden structure
beneath its surface.
This search for a higher
perspective is one of
the most important
semantic threads
connecting

mathematics to
modern art.

The
Allure of
the
Hidden



Ream™

The fourth dimension
represented a form of
mystical or spiritual
liberation for many
artists. The Russian
painter Kazimir
Malevich, for example,
saw his abstract,
geometric style as a
way to break free from
the material world and
enter a purer, more

spiritual realm of
feeling. His famous
painting, "Black
Square", can be

interpreted as a radical
attempt to escape
three-dimensional
illusionism entirely,
pushing toward a new,
dimensionless space.
The fourth dimension
was not just a
mathematical trick; it
was a gateway to a
new way of thinking
about existence itself.

GEOMETRY: THE
LANDSCAPE OF
CURVED SPACE

Alongside the fourth
dimension came the
equally unsettling yet
liberating ideas of non-
Euclidean geometry.
For over two thousand
years, Euclidean
geometry, based on
the axioms of the
ancient Greek
mathematician Euclid,
was considered the
only possible
description of space.
Its rules are simple and
intuitive: parallel lines
never meet, the angles
of a triangle always
add up to 180 degrees,
and space is flat. In the

19th century,
mathematicians like
Nikolai Lobachevsky,
Janos Bolyai, and

Bernhard Riemann
developed alternative
geometries where

4 The Fourth Dimension And Non

2022-09-28

Euclidean Geometry In Modern Art



The Fourth Dimension And Non Euclidean
Geometry In Modern Art 5

these rules no longer
held. In hyperbolic
geometry, parallel lines
diverge and triangles
have angles that sum
to less than 180
degrees. In elliptic
geometry (like the
surface of a sphere),
parallel lines
eventually meet, and
triangles have angles
that sum to more than
180 degrees.

These ideas were
profoundly shocking
because they showed
that geometry was not
an absolute truth about
the universe, but a
human invention.
Space itself could be
curved. For modern
artists, this was a
license to distort
reality. If the very
fabric of space could
be bent, then why
should a painted
canvas be flat? Why
should a human face
be symmetrical? Non-

Euclidean geometry
gave artists a powerful
new visual vocabulary
for expressing
psychological tension,
dynamism, and the
strange nature of
subjective experience.
It allowed them to
move away from a
faithful reproduction of
the external world and
toward an expression
of an internal, felt
reality.

From Flat
Planes to
Curved
Realities

The influence of curved
space is visible
throughout modern art.
The Surrealists, for
example, were
fascinated by the
strange, organic



GEONMPTERY Salvador
Dali, which often
feature melting clocks
and distorted
perspectives that
suggest a warping of
space and time. In
works like "The
Persistence of
Memory", the soft,
drooping forms are a
direct visual analogy
for non-Euclidean
curvature. The world is
no longer rigid and
measured; it is fluid,
pliable, and dreamlike.
This application of
geometric distortion
allowed artists to tap
into the subconscious
mind, creating spaces
that felt
psychologically
accurate even if they
were physically
impossible.

HOW THE FOURTH
DIMENSION AND
NON-EUCLIDEAN

SHAPED CUBISM

Cubism, pioneered by
Pablo Picasso and
Georges Braque, is
perhaps the most
direct artistic response
to the ideas of the
fourth dimension.
Before Cubism,
painting was largely
about creating a
convincing illusion of
three-dimensional
space on a two-
dimensional canvas. A
single, fixed viewpoint
was the standard.
Cubism shattered this
convention. Instead of
painting an object from
one angle, Cubist
artists tried to show
multiple viewpoints
simultaneously. A face
might be shown from
the front and the side
at the same time. A
violin might be broken
apart and reassembled
on the canvas in a way
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that shows its
structure, its sides, and
its inner cavity all at
once.

This technique is a
powerful visualization
of a higher-dimensional
idea. If you were a
four-dimensional being
looking at a three-
dimensional object,
you could see all sides
of it at once. The
Cubists, in their own
way, were trying to

achieve this "four-
dimensional" view.
They were not

interested in a single
snapshot of reality, but
in a comprehensive,
multi-faceted

understanding of the
object. The fragmented
planes and interlocking
facets of a Cubist
painting create a sense
of spatial dynamism
that is fundamentally
non-Euclidean. The
background and
foreground merge, and

straight lines are
broken, creating a new
kind of pictorial space
that challenges the
viewer's assumptions
about perspective.

Picasso
and the
Hypercub
e

While there is no direct
evidence that Picasso
was a student of
higher-dimensional
mathematics, he was
certainly aware of the
intellectual ferment
surrounding these
ideas through his
friend, the
mathematician and
writer Maurice Princet.
Princet introduced the
Cubists to the concepts
of non-Euclidean
geometry and the



fourth dimension.
Picasso's "Les
Demoiselles

d'Avignon" (1907), a
landmark of early
Cubism, shows the
radical distortion of the
female form, with
figures that seem to
have their faces and
bodies turned in
multiple directions at
once. This painting is a
dramatic break from a

single, fixed
perspective, moving
toward a multi-

dimensional, fractured
experience of the
human figure. The
work is a perfect
example of how
abstract mathematical
ideas were translated
into a new artistic
language.

THE INFLUENCE ON
FUTURISM AND
ABSTRACT ART

The Italian Futurists
took the dynamism of

Cubism and pushed it
further. They were
obsessed with speed,
technology, and
movement. For them,
the fourth dimension
was not just about
seeing all sides of an
object, but about
representing time and
motion directly. In a
Futurist painting like
Umberto Boccioni's
"Unique Forms of
Continuity in Space",
the figure is not a
static form, but a blur
of motion, with lines
and planes streaming
outward to show its
path through space.
This sculpture literally
tries to capture the
fourth dimension of
time by showing the
figure's passage
through the
environment, creating
a sense of energy and
forward momentum
that defies traditional
static representation.
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For purely abstract
artists like Wassily
Kandinsky and Piet
Mondrian, the fourth
dimension was a path
to spiritual purity. They
believed that art
should not represent
the material world at
all, but should express
universal, spiritual
truths through pure
form and color.
Kandinsky, in his book
“Concerning the
Spiritual in Art",
drew a direct parallel
between the
abstraction of non-
Euclidean geometry
and the liberation of
the artist's soul. He
saw the flat, geometric
shapes of his paintings
as a kind of visual
music that could
resonate with a higher,
spiritual dimension.
The movement away
from representational
art toward pure
geometry was itself a

journey into a new,
non-material space, a
direct echo of the
mathematical
exploration of unseen
dimensions.

The Role
of the
Tesseract

In Modern
Art

The tesseract, or
hypercube, became a
popular visual motif for
artists interested in the
fourth dimension. Its
complex, wire-frame
projection into 3D
space is both visually
striking and
intellectually

stimulating. Many
contemporary artists
have used the
tesseract as a symbol



of higher
consciousness,

mathematical beauty,
and the limits of
human perception. The
presence of this
specific geometric form
in paintings,
sculptures, and digital
art serves as a direct
homage to the
mathematical origins
of these ideas and
remains a powerful
icon of  multi-
dimensional thinking.

NON-EUCLIDEAN
SPACE IN
SURREALISM AND
BEYOND

The Surrealists found a
natural home for non-
Euclidean geometry.
Their interest in the
irrational, the dream
world, and the
subconscious aligned
perfectly with the idea
that space could be
warped and twisted.
The works of Salvador
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Dali are filled with
examples. In his
painting "Corpus

Hypercubus" (1954),
Dali explicitly depicts
Christ on a cross
formed by the
unwrapped net of a
tesseract, directly
linking  Christian
iconography with the
mathematical fourth
dimension. This work
shows how deeply
these concepts had
penetrated the artistic
imagination. The
surreal landscape of a
Dali painting, with its

strange, anamorphic
distortions and
impossible

perspectives, is a

direct application of
non-Euclidean
principles to
creation of
psychological space.

This tradition
continued into the late
20th and 21st
centuries. Artists like

the
a
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M.C. Escher, while not
strictly a Surrealist,
created mind-bending
works that explore
impossible geometries,
infinite  loops, and
warped spaces. His
prints, such as
"Ascending and
Descending" and
"Relativity"”, are
visual puzzles that
directly challenge our
Euclidean assumptions.
They show staircases
that go in circles, water
that flows uphill, and
structures where the
rules of gravity and
perspective are twisted
into knots. Escher's
work is a perfect
visualization of non-
Euclidean space,
making complex
mathematical ideas
accessible and
entertaining to a wide
audience.

11

Surrealist
Distortion
s of
Perspecti
ve

The influence of non-
Euclidean geometry on

Surrealism also
manifests in the
treatment of the
human  figure and

objects. Bodies are
elongated, limbs are
twisted, and ordinary
objects are placed in
strange, illogical
contexts. This is not
random chaos; it is a
deliberate attempt to
create a new kind of
space that feels more
real to the dream state
than to waking life. The
technique of
anamorphosis, where



an image appears
distorted unless viewed
from a specific angle,
was revived by
Surrealists as a way to
suggest the existence
of hidden perspectives
and curved realities.
This manipulation of
perspective is a direct
application of the idea
that space itself is not
fixed but relative to the
viewer.

CONTEMPORARY
AND DIGITAL ART:
THE NEW
FRONTIER

Today, the fourth
dimension and non-
Euclidean geometry
are more relevant than
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ever in the world of
digital art, virtual
reality (VR), and
computer-generated
imagery (CGl). Digital
artists have the tools
to create spaces that
are literally impossible
in the physical world.
Video games and VR
experiences routinely
use non-Euclidean
geometry to create
mind-bending
environments where
corridors loop back on
themselves, rooms are
larger on the inside
than the outside, and
the laws of physics are
entirely programmable.
This is a direct
continuation of the
artistic project
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