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Abstract: In this statement [ aim to create at least a partial classification of mathematical poetry as part of a
large group of experimental poetry. I have created a primary classification according to pure mathematics,
knowing that it is incomplete and can be extended within and towards other mathematical disciplines, such
as applied mathematics or borderline disciplines. All unfamiliar artistic forms in the text are poems
themselves. However, it can be used for an analysis of any poem.
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INTRODUCTION

The connection between mathematics and poetry is an entirely natural thing. Mathematics and poetry
share symbols (symbolism), algorithmic basis, structures, patterns, and symmetry. If we look at poetry
carefully, we find that nearly every formal rule in poetry is mathematical. This restriction defines the form of
poetry. Thus, it can be said that no form of poetry is without mathematics. However, more than just form,
mathematics and poetry require great imagination. Also, for some, numbers carry their special meaning, like
666" representing “the number of the beast” or evil, and “1” representing the best or the loneliest number.
Therefore, mathematics provides a refreshing new take on writing poetry. Structurally and visually,
mathematical poetry is relatively simple but effective. It works quickly because the limits are only in the
poem's form.

I do not consider mathematical poetry to be poetry about mathematics; the content of the poetry does not
have mathematical meaning. Instead, mathematical poetry means poetry whose form is determined/defined
by a mathematical rule, pattern, symbol, or structure—some mathematical or geometric constraint. Poems
with a mathematical structure do not necessarily have to be poems in the forms of a pyramid, a triangle, a
square, or poems depicting natural objects; they can also depict relations, as in equations. Mathematical
poetry has a long tradition, especially visual poetry. Since the nineties of the twentieth century, equational
poetry, applied mainly as visual poetry, has begun appearing in Kaz Maslanka's works. Also emerging is a
poetry of applied mathematics, such as Mez Breeze's Code Poetry and Alan Sondheim's Codework, both of
which use code structures.

If we take a closer look at poetry as such, the formal structures in poetry often draw upon logic and
symmetries that reflect mathematical structures. This restriction defines the form of poetry. Hence, it can be
said that (almost) no form of poetry can do without mathematics. Mathematics and poetry require great
imagination. They have symbolism, algorithmic basis, structures, formulas, and symmetry. Combining the
two is natural, as is reading and studying their patterns. I believe the mathematical structure of a poem
should enhance the poem’s meaning.
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CLASSIFICATION OF MATHEMATICAL POETRY

In this section, I will try to classify mathematical poetry, being aware of the imperfection and the possibility
of improving the table and classification.

Classification of Mathematical poetry

Branches of mathematical poetry based on pure mathematics.

Algebraic Poetry

(Algebra, Linear Algebra, Abstract Algebra, Algebraic Geometry, Computational Algebra)

Vector poetry | Matrix poetry | Algebraic Poetry | Polynomial Poetry
Arithmetic Poetry

(Number Theory, Algebraic Number Theory, Analytic Number Theory, Computational Number Theory)
Modular Poetry | Quadratic Poetry | Integer Poetry | Numbers Poetry
Calculus Poetry

(Differential Calculus, Integral Calculus, Multivariable Calculus, Vector Calculus, Differential Equations)
Implicit Poetry | Integral Poetry | Derivatives Poetry | Line Poetry
Poetry of Analysis

(Real Analysis, Complex Analysis, Functional Analysis, Harmonic Analysis, Measure Theory)

Theorem Poetry | Sequences Poetry | Conformal Poetry | Holomorphic Poetry iy
Geometric Poetry §_
(Euclidean Geometry, Non-Euclidean Geometry, Differential Geometry, Algebraic Geometry, Topology) o
Topological Poetry | Euclidean Poetry | Non-Euclidean Poetry | Differential Poetry Z
Poetry and Number Theory - * is the content of arithmetic and other disciplines. Partially can be used '8,
selectively, as in the examples below. 2
FIB | cADAE | Golden Ratio Poetry | Haiku

Logic Poetry

(Classical Set Theory, Descriptive Set Theory, Model Theory, Axiomatic Set Theory, Recursion Theory)

Infinite Poetry | Axiomatic Poetry | Atomic poetry | Set poetry

Discrete Poetry

(Combinatorics, Graphs, Game Theory, Coding Theory, Coding Theory)

Code poetry | Combinatorics Poetry | Graph poetry | Game Poetry
Probabilistic poetry

(Probability, Statistics, Stochastic Processes, Probability distribution, Bernoulli distribution, Binomial
distribution, Probability measure)

Distribution poetry | Stochastic Poetry | Binomial Poetry | Inverse poetry

Table 1. Radoslav Rochallyi, 2022. Classification of Mathematical Poetry.

In the remainder of this statement, I will introduce the reader to examples of mathematical poetry developed
in particular in my own work, characterizing each piece according to its formal mathematical rules and
structures.

SELECTED EXAMPLES
I: ALGEBRAIC POETRY

(Algebra, Linear Algebra, Abstract Algebra, Algebraic Geometry, Computational Algebra, etc.)
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At the beginning, I must say that I will not work with vectors in the same way as the scientific field of
machine learning or NLP (Natural Language Processing) works with them - where the text is a sequence of
discrete symbols.For my needs, a vector is a quantity (in our case, a sentence) that has a magnitude and a
direction, and which is usually represented by a directed arrow line, the length of which represents the
direction in space, that is, an element of the vector space. And thus the vector semantics itself, which
represents a sentence in a multidimensional vector space, may or may not represent a specific sentiment in
relation to other sentences in the space.So my application of vectors is not exact, it is more artistic than
mathematical.

Selected parts to analyze for use as a basis for algebraic poetry:

* Vector poetry (Vectors as a method of creating poetry and vectorization of poetry through vector
space-VSP):

The essence of vector poetry is to capture states, space, and time alongside the poem's central
message. We can say that Vector poetry is a mathematical poem that uses the properties and structure
of vector space to create a concise but poetic form of expression. This type of poetry combines the
mathematical and poetic worlds, which allows for a holistic understanding of both concepts. It can
explore different vectors, such as time and space vectors. Vector poetry has many possibilities for the
author, allowing them to create exciting verses that draw from the mathematical concepts
surrounding them.

We can achieve an emotional effect in the following ways:

1. Moving a word or phrase along a grid of vector space to create a visual effect and especially an
emotional effect
2. Using mathematical equations to create shapes and movements

In vector poetry, words are arranged in a specific way to represent the poem's meaning visually. Each
word or sentence is represented by a line that points in a particular direction and has a certain length.
The length of each line represents the importance of that word concerning other words in the poem.
The focus in each line means how strongly that word relates to other words in the poem. For example,
if we wanted to express “love” as a vector, you could draw an arrow pointing up because love is positive
and good; however, if you wanted to represent 'hate’ with negative connotations, you would draw a
downward arrow instead. Vector poetry is possible because of the way vectors are used in
mathematics. Vectors represent the direction and magnitude of a force and can be used to describe
both physical forces and abstract concepts.

I propose two methods for creating vector poetry or for using vectors to convey meaning: using vectors
to describe the movement of emotion and using vectors to create the position of expressed feelings in
the author's space. The first method, describing the shape of the movement of the emotion, is the most
direct. The poet chooses a word and creates a vector that strengthens, complements, and explains the
feeling. This method is the most natural and is universally applicable to any artistic expression. The
second method, describing the position of defined objects and states in the space of the poet's
expression, 1s more complex. The poet takes the sentence they want to say and creates a vector
representation of its movement or the movement of its parts. In contrast, the vector space represents
the author's interior and recent experience.
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Vector poetry can, of course, be created in different ways. The examples used here are just some of the
possibilities, and should serve as inspiration. Nevertheless, I believe that vector poetry could be
effectively established as a new form.

[ tried

We failed

Figure 1. Example of transcription into vector poetry. Image modified from ‘Dielectric half space of z>0. Electric
susceptibility of the dielectric is chi” Wikimedia Commons. Radoslav Rochallyi, 2022.
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We failed

Figure 2. Example of transcription into vector poetry in vector space. Image modified from “Geometrical
Interpretation of a linear span of vector in 3D Euclidean space. Linear spans of two vectors are depicted,”
Wikimedia Commons. Radoslav Rochallyi, 2022.
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we failed _

Figure 3. Example of transcription into vector poetry in vector space. Image modified from “linear and vector and
tensor space and streaming,” Wikimedia Commons. Radoslav Rochallyi, 2022.
e Matrix poetry: The essence of matrix poetry is the representation of emotional or relational subjects or
states divided into separate parts. It is a simple form that can replace classical stanzas in poetry:.

R(hailKing) stupid naive believer \ (W (c0)
A(donthateme) | = | climbs a —rope — f.rom —Oorah! || A(r0)
W (justkillme) tears t.o+ his/own...death Ry &)

Figure 4. Radoslav Rochallyi, ‘Illyen és harboru! (long live the war!).” # mathaeata, 2021, ISBN: 978-8097373719.
[1: CALCULUS POETRY

(Differential Calculus, Integral Calculus, Multivariable Calculus, Vector Calculus, Differential Equations, etc.)
Selected parts to analyze for use as a basis for poetry:

» Differential Poetry: The essence of differential poetry cannot be a different number. However, we can
use it as a model for describing states and their changes. We could probably insert the function's
derivative at the selected initial state/emotion and describe the function's rate of change near this
input value of the particular state/emotion. It would be most appropriate to use a graphic
representation. The figure below could describe the movement of an emotion/state, while the axes
could define the specifics and variations of that state.
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Figure 5. "The derivative at different points of a differentiable function.” Wikimedia Commons.
* Integral Poetry: The essence of integral poetry is to amplify words/sentences in a way that describes
the shift in meaning, depth of emotion, and other positive and negative changes in the subject's

experience.
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Figure 6. Radoslav Rochallyi, “where the parched scythe of fate begs for mercy.” # mathaeata, 2021, ISBN: 978-
80973737109.

[11: POETRY OF ANALYSIS

(Real Analysis, Complex Analysis, Functional Analysis, Harmonic Analysis, Measure Theory, etc.)

The essence of Poetry Analysis can be continuous functions and limits. We can also use it as a basis for
expressing poetic integration, measure, and infinite sequences directly in the poem, or similar to Vector
poetry as a form for placing the poem in the context space.Selected parts to analyze for use as a basis for

poetry:

* Sequences Poetry: The essence of Sequential Poetry is to display the meaning but also the elements of
the poem in an orderly manner, in such a way that the order of words/terms and elements matters,
and at the same time in such a way that the same elements can appear several times in different
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positions in the sequence. Sequential poetry is very close to standard colloquial syntax. An important
part is the limits that define the end or infinity of the sequence.

; for humanity
(beware 4. of mterpre.ters) - {
" of humility
im
n-oo great power — great responsibility

n

of humility )

= lim ( ower +
P beware for humanity

n—0co

Figure 7. Radoslav Rochallyi, 2023,
¢ Poetry of Harmonic analysis: The essence of the Poetry of Harmonic Analysis is the representation of
emotional signals or changes. Possible use is a visual element and an explicitly described state change
over time. Theoretically, we can modify the Fourier transform to create precise Equation poetry. On the
contrary, the graphic representation contains an implicit principle of indeterminacy in the

environment of the poem's location. The application is also possible as pure visual poetry without
words.

04

L&

"0 stolel iy amplitades

Figure 8. Radoslav Rochallyi, “separate.” # mathaeata, 2021, ISBN: 978-8097373719.
[V: GEOMETRIC POETRY

(Euclidean Geometry, Non-Euclidean Geometry, Differential Geometry, Algebraic Geometry, Topology, etc.)
Selected parts to analyze for use as a basis for poetry:
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* Topological Poetry: The essence of Topological Poetry is depicting a geometric object as a basis for
classical, concrete, or visual poetry, where both spatial elements and meaningful elements are

preserved. In the case of using a dynamic display of deformations, the meaningful spatial part remains
preserved.

N}

Figure 9. Radoslav Rochallyi, 2023.

¢ Euclidean Poetry: The essence of Euclidean Poetry is the depiction of a geometric object as a part or
addition to the poem. Most often used for shaping text into various geometric and realistic patterns. It
is the oldest form of mathematical poetry. The essential introducer was Guillaume Apollinaire and his
Calligrams, printed in 1918.
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do
see
manners

how you can
dispose of vourself
and still remain there
by vour precious self alone

You judge me not by my deeds
nor by time, says the replay heard,
smiles all over hindered by billions of
permutations torturing my troubled mind

Yet the smiles depart not your own face
deep down I am counting cach Yoii

of your seconds. Those know

move me on and on your own
|".n;:rfcct'1rm ;

I love you, though

T?.a-::h look NARCISSUS vou reflect those
ot your oriff’s cyes in
lovely the mirrors
cyes You

Figure 10. Radoslav Rochallyi, 2022. "narcissus, Golden Divine.” Brno: Tribun EU, 34 p. ISBN 978-80-263-0877-5.
V: POETRY AND NUMBER THEORY

(FIB, CADAE, Golden Ratio Poetry). Selected part to analyze for use as a basis for poetry:

* Golden Ratio Poetry: The Golden Ratio Poetry is written according to a strict structure based on the
golden number 1.618034. A typical representative form of six (nonempty) lines, 1/6/1/8/0/3/4—with the
number of words or syllables per line corresponding to the digits of the golden number. The only
limitation of “Golden Ratio Poetry” is that the number of words or syllables follows the sequence of
digits in 1.618034. Examples of structural mathematical poetry according to ¢ = 1.618034. The form of
poetry based on this number may be as follows:
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Sample (according to the number of syllables)
know (1)
the little creator (6)
is? (1)
| know, beginning is unclear (8)
(0)
While to grow (3)

to God, just now. (4)

Figure 11. Radoslav Rochallyi, 2023. Sample according to the number of syllables.

Or, according to the number of words:
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A Blue Night

Night!

Off blue mist of dreams and

desires,

floating around with a flock of ndiculous hopes,

breeze swept love.

Figure 12. Radoslav Rochallyi, 2015. “A Blue Night, Golden Divin.”
VI: LOGIC POETRY

(Classical Set Theory, Descriptive Set Theory, Model Theory, Axiomatic Set Theory, Recursion Theory, etc.)
Selected parts to analyze for use as a basis for poetry:

* Atomic Poetry: The essence of Atomic Poetry lies in the demand to create poetry with a clear meaning.
In logic and philosophy, an atomic sentence is a type of declarative sentence that is either true or false
and cannot be broken down into other, more straightforward sentences. This kind of mathematical
poetry can be understood as an attempt to eliminate indeterminacy in the text. This form of poetry is
suitable for short-word poems or one-sentence poems. It can also be used for poems where statements
- sentences - are independent. In The Philosophy of Logic, Willard Van Orman Quine writes that from a
logical analysis point of view, the Truth or falsity of sentences, in general, is determined by only two
things: the logical form of the sentence and the Truth or falsity of its simple sentences. The Truth or
falsity of an atomic sentence is not a matter within the scope of logic itself but rather whatever art or
science the content of the atomic sentence happens to be talking about. Of course, having such a
radical demand for art would be very limiting. Atomic Poetry insists on statement-manifest clarity
rather than formal limitation. Moreover, as with equational poetry, we can apply these restrictions in
full breadth to both text and painting, etc. However, why would we do that?
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This kind of mathematical art can be seen as an attempt to eliminate indeterminacy in text, painting,
music, etc. Thus, the fundamental simplicity of the statement-speech-exposure makes the creative act
clearer.

(Don't let the days pass.)

Figure 13. Radoslav Rochallyi, 2022.

* Axiomatic Poetry: As the name suggests, Axiomatic Poetry deals with axioms, 1.e,, statements that
serve as a starting point from which other statements logically follow. Truth or falsity does not weigh
the creation of this poetry. The important thing is that the sentence follows the sentence. Unlike
atomistic poetry, sentences or statements do not have to be clear and transparent. They can be like
capturing feelings or consciousness, as it happens in the author of this poetry. We do not think it is
necessary to follow the formal notation, although we find it interesting in this case so we will use it.

dx (youth (x)A Vy(Don’t let the days pass(y)
— the young dance on the threads of happiness(x, y)))

Figure 14. Radoslav Rochallyi, 2022.

* Set Poetry: Set Poetry uses sets as a collection of feelings, relationships, and statements. It is not
essential to have semantic clarity, but it is important to be related. Of course, we are not talking about a
real relationship, but the reader should understand why individual terms and expressions are together
in a set.

Breathe(my.time,)

Voidy being* nil -+ nil being®
ABe'?Pk1  Void, Be™' - nil  nil
Ae~1o9bki  pj] nil -+ Be~ Void,
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Figures 15 and 16. Radoslav Rochallyil, 2022. "My time.” # mathaeata, 2021, ISBN: 978-8097373719
CONCLUSION

All the above examples can also be applied to Equatorial poetry, although in the case of geometric poetry,
topology, vectors, etc., visual use is more effective and not equational. We believe that the ambition of
equational poetry should not necessarily be to preserve the meaning of the equation but to preserve the form,
formula, and symmetry as precisely as possible. Preserving its whole meaning would define the content of
the poetry and not just the form. In that case, we would not even be doing poetry because the resulting poem
would be a cluster of precisely placed words without a general meaning. Moreover, we would not create
anything mathematical, as we will surely recognize. However, at the same time, it must be said that there are
many equations where we can place the text in such a way that it also has meaning and while the meaning
of the equation as such is preserved (even if not in the complete mathematical sense).

We can say that we can apply poetry to all kinds of mathematics. Besides geometric poetry, which is at least
150 years old, we have many other possibilities.

We can use algebraic formulas and equations to create a unique form of poetic expression, including linear
equations or quadratic equations in the presentation.

We can write trigonometric poetry and include sine, cosine, and other trigonometric equations in the
author's expression.

We can even create the poetry of probability and statistics. Use probability and statistics and include the use
of random variables and distributions. We can use topologies and fractal dimensions, and equations.
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Rochallyi uses mathematical language as an organizational principle and, at the same time, uses
mathematical symbols to describe intonation notation or to define various types of specifications whose

semantics are easier or more effective to express in non-verbal form. He is the author of fourteen
monographs.
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