Van Gogh: Where Numbers Dance in the Heart of Art

Abstract:

This research paper transcends the conventional classifications of art and
mathematics, presenting a novel perspective on Vincent van Gogh, not merely as an
artist, but as “the greatest mathematician.” He embodied the laws of the cosmos in
their most sublime artistic form. Through an analysis of his iconic painting, “The Starry
Night” (1889), we demonstrate that Van Gogh intuitively perceived complex
mathematical structures—such as Kolmogorov turbulence, fractal geometry, and
spacetime curvature—long before their scientific formalization. The study aims to
highlight how Van Gogh transformed cold equations into vibrant beauty, presenting
mathematics in an artistic idiom that resonates with the human soul, thereby
affirming art as the supreme medium through which the universe expresses its
fundamental truths.

Introduction:

In a world accustomed to dichotomizing mind and heart, rigid logic and emotional
impulse, Vincent van Gogh emerges as a bridge connecting two shores once deemed
disparate: art and mathematics. We have long admired his paintings as symbols of
expressionism, as a chromatic outcry translating the deepest human emotions. Yet,
with utmost candor, | do not consider Van Gogh merely an artist; rather, | see him as
the greatest mathematician, for he possessed a unique insight that enabled him to
embody mathematics in its most beautiful form, one that touches the human spirit
and heart—that is, art. He revealed to us the beauty of mathematics as a vibrant
splendor, not cold numbers. His immortal painting, “The Starry Night” (1889), is not
merely a captivating celestial scene; it is a visual testament that the universe speaks
the language of numbers, and Van Gogh listened intently, then translated what he
heard into a chromatic symphony that resonates with the essence of existence. This
paper will delve into the depths of this masterpiece, unveiling how Van Gogh’s brush
intuitively sensed the cosmos’s pulse before its laws were codified into dry equations.



I. The Dance of Kolmogorov Turbulence: Navier-Stokes Equations
Manifest in Van Gogh’s Sky

“Turbulence” in fluid mechanics is an enchanting cosmic enigma, an apparent chaos
concealing a profound mathematical order. It is an infinite dance of eddies, from the
largest to the smallest, governed by the intricate Navier-Stokes Equations, whose
complete solution continues to elude the greatest minds. Yet, Van Gogh, in the
shimmering celestial swirls of “The Starry Night,” did not depict random disorder; he
rendered a precise “mathematical fingerprint” of this complex phenomenon. Decades
before Andrey Kolmogorov formulated his groundbreaking theory of “Energy Cascade”
in 1941, which describes how energy transfers between eddies and follows a specific
spectral distribution defined by the law:
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where E(k) is the energy of turbulence at wavenumber k, and e is the rate of kinetic
energy dissipation, Van Gogh’s brush was already sensing this law. The Navier-Stokes
Equations, which can be written in their general form:
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where p is density, v is fluid velocity, p is pressure, u is dynamic viscosity, and f
represents external forces, provide the mathematical framework for understanding
these phenomena. Van Gogh did not solve these equations; rather, he “saw” their
solutions in the flows of air and water, then translated them into a painting that
captivates the eye and stirs the intellect. He was, by intuition, a “cosmic data
processor,” capturing hidden patterns and embodying them with a brilliance that
surpassed the simulation devices of his era [1].

Il. Fractal Geometry: Infinity in a Brushstroke

Nature does not draw straight lines or perfect circles; it forms in infinite complexity, in
patterns that repeat across different scales. This is Fractal Geometry, introduced by
Benoit Mandelbrot. Van Gogh, with his profound artistic intuition, was its “engineer”
before its theories were formalized. In “The Starry Night,” this geometry manifests in
every detail: individual brushstrokes forming small eddies bear the same geometric
properties as larger swirls, which in turn reflect the structure of spiral galaxies or
cosmic nebulae. This “self-similarity” is the essence of fractal shapes and is measured



by the “Fractal Dimension,” which can be simply defined for some self-similar shapes
by the equation:
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where N is the number of self-similar parts composing the shape when magnified by a
factor s. Van Gogh did not merely represent nature; he resolved the dilemma of
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“mathematically representing infinity.” He made the viewer feel the grandeur of the
boundless cosmos within a limited wooden frame. His brush painted a visual
algorithm based on repetition and sequential growth, precisely as we observe in
Fibonacci sequences and the intricate structures of cosmic nebulae. He offered us a
visual experience that transcends the boundaries of time and space, inviting us to
contemplate the eternal relationship between part and whole, between the finite and
the infinite [2].

Ill. Spacetime Distortion: Van Gogh’s Vision Preceding Einstein

Before Albert Einstein introduced the world to the concept of “spacetime curvature” in
his General Theory of Relativity in 1915, which revolutionized our understanding of
gravity and the universe, Van Gogh’s sky in “The Starry Night” was already “twisting”
and distorting around celestial bodies. This is not merely an artistic touch reflecting
the artist’s inner turmoil; it is a stunning visual representation of how massive objects
influence the fabric of spacetime, and consequently, the path of light. Einstein’s Field
Equations, which link the geometry of spacetime to the distribution of matter and
energy within it, are:
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where G, is the Einstein tensor describing spacetime curvature, A is the cosmological
constant, g, is the metric tensor, G is the gravitational constant, c is the speed of light,
and T),, is the stress-energy tensor. These equations describe what Van Gogh’s eye
perceived. In modern physics, we speak of “Gravitational Lensing” to describe the
bending of light around massive objects, leading to the distortion and magpnification of
distant objects’ images. Van Gogh, with his profound intuition, painted “halos” around
stars that mathematically correspond to how the fabric of space expands and
contracts under immense energy. His brush did not depict static “objects”; it rendered
dynamic “Force Fields,” transforming the painting from a static scene into a
“spacetime” pulsating with mathematical motion, as if it were a window into the



cosmic spacetime structure, offering us a visual glimpse into how space and time
“distort” due to gravity, long before these concepts were formalized in complex
mathematical equations [3].

IV. Mathematics as a Bridge Between Consciousness and Matter: Van
Gogh’s Cosmic Translation

Van Gogh’s genius lies in his profound realization of a fundamental truth often
overlooked: that “mathematics is the language of existence, and art is its audible
voice.” He refused to remain confined by cold equations, transcending them to
translate the wave frequencies of light into brilliant chromatic variations, transforming
abstract physical laws into a rich sensory experience. He was, par excellence, a
“cosmic translator”; he took the “cold” mathematical laws governing the movement of
stars and cosmic turbulence and infused them with the “blood of human emotion,”
thereby creating a universal language of communication that transcends numbers to
reach the soul. This is the pinnacle of “Science Communication” in its most academic
form, where a deep understanding of the cosmos merges with the ability to convey it
in an impactful and inspiring manner. His works provide irrefutable evidence that art is
not merely an imitation of reality, but a means to penetrate its veils, uncover its hidden
order, and embody its fundamental laws in a way that transcends the limits of
traditional language and logic [4].

Conclusion:

Based on this in-depth analysis, | reiterate that Vincent van Gogh was not merely an
artist, but the greatest mathematician, for he embodied mathematics in its most
beautiful form, one that touches the human spirit and heart—that is, art. His works are
not merely an artistic legacy displayed in museums; they are “mathematical
blueprints” of the cosmos, awaiting those with the appropriate tools to decipher their
codes and explore their scientific dimensions. Van Gogh succeeded in proving that the
human mind is an integral part of this complex cosmic geometry, and that art is the
supreme way through which the universe expresses its laws through us. “The Starry
Night” will forever remain the ultimate challenge for every mathematician and artist; it
reminds us that the most beautiful equations are not those written with pens on
paper, but those that pulsate with colors, are felt by the soul, and are perceived with
both artistic and scientific insight, offering a unique model for the integration of
human knowledge.
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