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Abstract This research delves into the field of cube duplication, a significant area in modern
science and engineering, focusing on enhancing algorithmic precision and efficiency. The study
aims to dissect construction issues using double cubes, utilizing theorems and properties of ge-
ometric shapes. It emphasizes theoretical exploration to uncover new geometric properties and
construction techniques, impacting practical realms like complex structural designs and com-
puter graphics. The practical application of these findings is expected to revolutionize processes
across various industries, aiding in complex scientific problem-solving and fostering advance-
ments in multiple scientific disciplines.

1 Introduction

The relevance of the research lies in the need to develop new methods or improve existing ones
for building doubled cubes. Solving the problem of constructing doubled cubes is an important
and challenging task in mathematics and geometry. Research in the field of building doubled
cubes can lead to the development of new algorithms and methods that will allow finding more
efficient and accurate solutions. Such improvements can simplify the construction process and
make it more accessible to researchers and engineers. Improvements in the methods of con-
structing doubled cubes may also influence the development of other branches of mathematics
and provide new means for solving geometric problems [1, 2, 3]. In addition, the construction
of doubled cubes has potential applications in scientific and engineering fields. For example,
this could have important implications in number theory, cryptography, computer science, and
physics. Solutions to the problem of building doubled cubes can become the basis for creat-
ing new algorithms and systems that will ensure the development of modern technologies and
scientific research.

The main problem of the research is the complexity of solving cubic equations that arise
when building doubled cubes. To construct doubled cubes, you need to solve a cubic equation
with specific values of the coefficients, which complicates the process of finding the roots. In
addition, depending on the specific construction task, it may be necessary to find complex or
extractive roots of cubic equations. This also complicates the task and may require additional
mathematical analysis to correctly interpret the results.

In their scientific work, S. Draganyuk and his colleagues claimed that the theory of "construc-
tions" in Euclidean stereometry is fundamentally no different from the planimetric theories of
"constructions with the help of various tools", first of all, with the help of a "compass and ruler"
[4]. From a theoretical point of view, just as in Euclidean planimetry, in Euclidean stereometry
we are talking about creating a corresponding canonical continuation of the chosen axiomat-
ics of the three-dimensional Euclidean space. According to I. Lenchuk, constructive geometry
is one of the branches of mathematics that deals with the development and study of methods
of constructing geometric figures and objects using a ruler and a compass. It forms the basis
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for the development of students’ geometric knowledge and skills [5]. J. Niemeyer and R. von
Randow note that due to the limitations of the compass and the ruler, it turned out that the exact
construction of the double cube is impossible [6].

In his work D.S. Richson covers such mathematical problems as doubling the cube, squaring
the circle, triangle with given sides, and other famous ancient problems [7]. In his scientific
work, Y. Barbanel considered issues related to the doubling of the cube and the construction
of expressions in higher dimensions [8]. The author investigated various aspects of the double
cube problem and presented various approaches to its solution. According to S.A. Morris et al.,
ruler and compass constructions is a classic geometric topic that deals with the use of simple
geometric tools to construct various shapes and solve mathematical problems [9].

The purpose of this research is aimed at the analysis of problems on the construction of dou-
bled cubes. Conducting an analysis of existing methods of solving problems for the construction
of doubled cubes allows us to find out their advantages, limitations and opportunities. This will
help to understand the strengths of previous studies and identify potential areas for improvement
and optimization of methods. It should be noted that the successful research of problems on the
construction of doubled cubes can have a significant impact on various aspects of scientific and
technical progress.

2 Materials and methods

Geometry, trigonometry, number theory and other branches of mathematics play an important
role in solving construction problems and allow finding elegant solutions to complex problems.
These mathematical disciplines help to understand and analyze the geometric properties of ob-
jects, revealing their features and relationships. The geometric approach is the basis for solving
many problems for the construction of doubled cubes. The use of geometric transformations and
rules helps to find the appropriate relationships between the different parts of the cube and their
sizes.

Doubled cubes were used in solving the problem of constructing a regular triangle using a
ruler and a compass and finding a segment with a length v/2, corresponding to the ratio of the
side of the doubled cube to the side of the original cube. One of the ways to solve such problems
is to use the cubic equation. A compass and a ruler were used to construct the problems.

In the study of complex properties of doubled cubes, various theoretical methods of mathe-
matics are used, such as number theory, combinatorics, function analysis, and others. Number
theory made it possible to study the properties of numbers and establish connections between
them, which helps to understand the structure of cubes and their properties. Combinatorics made
it possible to analyze various possible combinations and permutations of elements of cubes,
which are used in solving geometric problems. Functional analysis helped reveal the mathemat-
ical relationships between the various parts of the cubes, revealing their equations and geometric
properties. The application of mathematical methods in the study of doubled cubes and other
geometric problems made it possible to reveal their internal structure and find new mathematical
regularities. The use of mathematical analysis and logical thinking helped to understand complex
mathematical objects and find effective solutions to problems that may seem intractable.

Research in mathematical relationships and properties of doubled cubes can include the study
of additional geometric shapes, finding auxiliary points and lines that simplify the solution of
complex geometric problems. Understanding number theory helps to find numerical answers
to geometric questions, which allows you to make more accurate and reasonable calculations.
In addition, the use of auxiliary points and lines is an important element of constructions in
geometric problems. They help reveal additional connections between elements and simplify the
construction task, making the solution process more efficient and elegant. Such approaches make
geometric construction problems interesting and exciting for researchers and scientists who are
constantly studying new and interesting aspects of mathematics.

The theorems of sines and cosines are the main trigonometric tools for solving geometric
problems and measuring unknown quantities in triangles. These theorems were used to find the
length of the side and measure the angles of triangles, which helps to make accurate and precise
constructions.

Also, the properties of regular triangles and polygons were used in the study of construction
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problems, which helped to more easily understand the characteristics of triangles and polygons,
as well as to use these properties in various geometric problems. Due to their symmetrical prop-
erties, regular triangles have numerous advantages in solving geometric problems. For example,
their sides and angles can be more easily measured and compared to other shapes, making calcu-
lations and constructions easier. Regular polygons have many interesting and unique properties
that are often used in science, engineering, and art.

For a more detailed analysis, construction tasks using the doubling of cubes were considered.
The analysis of these problems made it possible to find out different approaches and methods
that were used in solving similar geometric problems. It is worth paying attention to the used
geometric shapes, triangles, rectangles, and their relationships, as well as the properties of space
and lines.

3 Results

For a better understanding of solving construction problems, one should study the theoretical as-
pects of using doubled cubes, as well as study and analyze the methods by which these problems
are solved. The study of theoretical aspects and the analysis of methods for solving problems for
the construction of doubled cubes is a step towards expanding knowledge in the field of geometry
and mathematics, which, in turn, can have the potential for finding new mathematical algorithms
and solving complex problems in various scientific and engineering disciplines. It should be
noted that solving construction problems using doubled cubes is not limited to geometry and
mathematics.

It should be noted that in the study of construction problems using the doubling of the cube,
it is important to study theoretical aspects, such as the properties of regular triangles and poly-
gons, as well as various trigonometric tools that help to refute the finding of side lengths and
angle values. When studying these theoretical aspects, attention should also be paid to the use
of geometric tools and methods for constructing and solving geometric problems, which helps
to develop an intuitive understanding of geometric objects and their relationships. Knowledge of
regular triangles and regular polygons made it possible to understand their geometric character-
istics and relationships between sides and angles. Trigonometry has played an important role in
the study of construction problems because it allows you to find the side lengths of triangles and
the values of angles using trigonometric functions such as sines, cosines, and tangents. The use
of trigonometric tools made it possible to solve geometric problems, in particular those related
to doubling the cube. The first stage in the research was the analysis of theoretical aspects used
in solving construction problems.

When solving geometric constructions that use doubling the cube, auxiliary points and lines
were used to help simplify the task. They revealed additional connections between elements
and solved constructions in a more efficient and elegant way, which allowed the use of deep
mathematical connections and logical calculations to achieve more accurate and reasoned results.

In the study of complex properties of doubled cubes and their application in geometric prob-
lems, various theoretical methods of mathematics were used, which helped to reveal their internal
structure and find effective solutions. One of the key approaches in the study of doubled cubes
is number theory, which made it possible to investigate the properties of numbers and establish
relationships between them. Number theory helped find numerical answers to geometric ques-
tions, such as determining the lengths of sides or the values of angles in complex structures. It
made it possible to find numerical solutions of the equations that arose in the process of working
with the doubling of the cube, which made it possible to check the correctness of the obtained
results and make accurate calculations.

Combinatorics is another important tool in the study of doubled cubes. It made it possible to
analyze various possible combinations and permutations of elements of cubes, which are used
in solving geometric problems. This helped to understand which combinations of elements can
lead to the solution of certain geometric problems, and to find optimal solutions. Function anal-
ysis has played an important role in studying the properties of doubled cubes, helping to reveal
the mathematical relationships between the various parts of the cubes. Finding functions that
describe various elements of cubes made it possible to understand their geometric properties
and solve geometric constructions using analytical methods. The application of mathematical
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methods in the study of doubled cubes and other geometric problems made it possible to under-
stand the structure of cubes, find new mathematical regularities and solve complex mathematical
objects. The use of mathematical analysis and logical thinking helped to reveal additional con-
nections between elements and solve constructions in a more efficient and elegant way, which
makes it possible to solve geometric problems more accurately and reasonably.

After conducting the initial research, the next step was to study the construction problems
using the doubling cube method for a more detailed analysis. The analysis of these problems
gave researchers the opportunity to identify various approaches and methods that were used
to solve similar geometric problems. Special attention was paid to geometric shapes, such as
triangles, rectangles, and their relationships, as well as the properties of space and lines.

Task 1. Construction of a regular triangle 1. Construction algorithm:

(i) Construct a regular triangle with side 1.
(i) Place point D on the line AB, hence AD=AB-1.
(iii)) Run a direct CD.
(iv) 4) Construct the segment KL = 1sothat L € AC; K € BL; K € CD.

(v) BK=v/2.

Proof:

ABLC: ZBCK =90° = 180° — (60° 4 30°) = 90°.

Let BK =a,CK =b, /BCK = a.

Thencosa =2 = b=acosa; BK?> = CK?+ CB?, a*> =b* + 1, sina = 1.
ACKL: Z/ZKLC = 30° = LZACD (as vertical angles), ZCKL = 180° — a,
ZKLC =180° — (LCKL+ ZKLC) = 180° — 30° — 180° + o = e — 30°.
According to the theorem of sines ACK L:

CK KL b |
= — — 2 . _ ° .
sin(aw — 30°)  sin30° — sin(or — 30°)  sin30° = b sin(a — 30°)

b= 2sinacos30° — 2sin30° cos «
b=+3sina —cosa
acosa = V3sina — cos
(a+1)cosa = V3sina

(a+1)*cos’ a = 3sin’ o

(a+1)2<1—a12>:a32

(@ +2a+1)(a*-1)=3
at—ad>+2d* —2a+d>-1-3=a
a*+2a* —2a-4=0
ada+2-2a+2=0
(a+2)(a®*-2)=0

It has been proven
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Figure 1. Construction of a regular triangle

Source: created by the author.

Analysis of the problem made it possible to understand the algorithm for constructing a cor-
rect triangle and to prove the correctness of the obtained result. The answer to the problem is
obtained by successive application of various trigonometric properties and geometric rules. First,
trigonometry and geometry were used to find the value of BK, using cosine and the Pythagorean
theorem for right triangles BLC and BCK. Next, find the value of b, CK, and sin « for triangle
CKL, using the theorem of sines and the geometry of vertical angles. Then, using trigonomet-
ric identities, it is proved that a=v/2. Also, the analysis made it possible to understand which
trigonometric properties and geometric regularities are used in the algorithm and how they inter-
act with each other to obtain a solution. He helped to confirm the correctness of the algorithm
and the correctness of the obtained mathematical equations. The analysis of the problem also
showed that the solution is based on trigonometry and geometry, which allows you to under-
stand the geometric nature of constructing a right triangle with side 1 and BK=v/2. The use of
trigonometry and geometry helps to make calculations accurate and reasonable. Thus, the analy-
sis of the problem makes it possible to increase the understanding of mathematical methods and
the construction of geometric objects.

The analysis of the solution of the problem helped to better understand the algorithm used to
construct a correct triangle, and also made it possible to understand the geometric properties of
this triangle, namely to establish the relationships between the angles and sides of the triangles
and to determine the value of the required side. Also, the analysis of the considered problem
made it possible to improve skills in using trigonometric functions to express the relationships
between the sides and angles of triangles. The analysis of the used geometry and trigonometry
made it possible to find additional geometric shapes and relationships between the sides and
angles of the triangle. In summary, the analysis of the solution of this problem helps to reveal
the mathematical foundations of the construction of a right triangle with side 1. Such analytical
approaches and geometric relationships can be useful in solving similar construction problems,
as well as expanding the understanding and application of geometric and trigonometric concepts.

Finding auxiliary points and lines in geometric constructions is one of the key elements that
helped simplify geometric constructions and ensured their effective solution. This made it pos-
sible to transfer the problem of building doubled cubes to a similar problem using simpler geo-
metric elements, which helped to reduce the complexity of the solution. Understanding number
theory played an important role in discovering numerical answers to geometric questions. It
made it possible to connect the algebraic and geometric aspects of the problem, which made it
possible to find exact numerical values and justify the solution.

Task 2. Construction of a regular polygon 2. Construction algorithm:

(i) Construct two mutually non-perpendicular lines AC and BD, so that OC=1, OD=2.
(i) Merge CD.

(iii) With the help of two lines with a right angle, we build ZCBA = 90°, ZDAB = 90° so
that they lie on the diagonals AC and BD. BC' || DA.



CUBE DUPLICATION 255

(iv) BO=V2
Proof:
ABCD is a trapezoid.

LA =90°/B =90°

AD||BC is the base,BD LAC,O is the point of intersection of BD and AC.CO=1,DO=2.
Let BO=x,AO=y.
Let’s consider ABOC is rectangular.

tana = % =7=1
AAOB - rectangular. ZABO =90° — ZOBA =90° — (90° — a) = «

AO _ y

tana:m—g

AAOD: ZOAD = ZOCB = «,as internal versatile.

_ 0D _ 2
tanoz—OA—y

tana =z/1 =y/x=2/y

2 2,2

Tt =y D R 2z

y? =2 2t —2r=0
z(22-2)=0z=00r2z’ —2=0zx=v/2

It is proved that if CO=a,DO=2a then BO=v/2 a; if CO=a,D0=2a then BO=y/n a.
In this way, you can construct the cube root of any number.

Figure 2. Construction of a regular polygon

Source: created by the author.

Analysis of the problem made it possible to obtain a solution and proof for the construction
of two mutually non-perpendicular lines AC and BD, such as OC=1 and OD=2. Using the prop-
erties of trapezoids and right triangles, the authors of the algorithm find the values of BO(x)
and AO(y) using the tangents of the angles of the triangles. Further solving is simplified to the
solution of the cubic equation 23 — 2 = 0, from where the value BO=v/2 is found. An important
aspect of the analysis is understanding the geometric properties of trapezoids, right triangles,
and the use of tangents of angles to find the values of the sides of triangles. This analysis made
it possible to confirm the correctness of the algorithm and prove the correctness of the obtained
results. Upon further analysis of the algorithm, it can be understood that it is general in nature
and can be used to construct the cube root of any number by changing the values of OC and
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DO. Thus, the analysis made it possible to understand the limitations of the algorithm and es-
tablish its potential capabilities in solving geometric problems. The analysis also showed that
the use of cube roots in geometric constructions can have wide applications and create potential
for finding new mathematical algorithms and solving complex problems in various scientific and
engineering disciplines.

The analysis of the solution of the problem provided an extended understanding of the algo-
rithm for constructing two mutually non-perpendicular lines and the values of BO(x) and AO(y).
The authors analyze the properties of trapezoids and right triangles, using the tangents of the
angles to find the values of the sides of the triangles. This allows you to find out the relationship
between various elements of a geometric design and establish mathematical equations for find-
ing BO(x) and A (y). Next, the solution of the cubic equation 2° — 2 = 0 is carried out, from
where the value BO=v/2 is found. The analysis also indicated the general nature of the algorithm
and its possibility of application for finding the cube root of any number by changing the values
of OC and DO. This indicates the potential capabilities of the algorithm in solving various geo-
metric problems. Thus, the analysis made it possible to establish the limitations and advantages
of the algorithm, as well as to reveal its application to a wide range of tasks in various scientific
and engineering disciplines. In particular, the use of cube roots in geometric constructions can
create potential for finding new mathematical algorithms and solving complex problems. This
emphasized the importance of studying geometric properties and trigonometry for solving var-
ious geometric problems. The analysis helped to confirm the correctness of the algorithm and
prove the correctness of the obtained results, which makes it an important tool in the study of
geometry and mathematics.

The study showed that doubling the cube is an important method for solving geometric prob-
lems. The property of a right triangle formed with side 1 and doubled sides allowed us to
construct two mutually non-perpendicular straight lines lying on the diagonals of the trapezium.
These properties can be applied in various geometric problems, such as the construction of par-
allel lines, perpendicular lines, and mutually non-perpendicular lines. It was also found that the
study of number theory helps to find numerical answers to geometric questions, which allows for
more accurate and reasonable calculations. The use of various theorems and properties of num-
bers helps to establish relationships between quantities and solve various geometric problems.
During the research, it was noted that the algorithm for constructing a doubled cube is general
in nature and can be used to construct the cube root of any number by changing the values of
certain parameters. This indicates the discovery of new mathematical regularities, which may
have significance in various fields of mathematics and engineering.

Thus, the doubling of a cube is an important mathematical concept that arises in the context
of problems and research related to cubes and their properties. Doubling a cube, also known as
doubling the volume of a cube, is a problem that has been studied since ancient times. It consists
in finding the edge of a new cube, the volume of which is twice as large as the volume of the
given cube. More precisely, the problem boils down to constructing a cube with a volume of 2V,
given a cube with a volume of V. In mathematics, it has been proven that doubling the cube is
impossible with the help of an ordinary ruler and compass. This was an important discovery in
the history of mathematics and played a role in the development of algebra and geometry. The
problem of doubling the cube is also one of those that led to the formulation of the concept of
an unsolvable problem or the impossibility of constructing some geometric figures using only a
compass and a ruler.

4 Discussion

The study of doubling cubes is important for various aspects of scientific research and engi-
neering applications. The study of geometric constructions related to the doubling of the cube
helps to reveal the features of geometric objects and to establish connections between various
elements of figures. The study of number theory and methods of solving such equations plays
an important role in solving various mathematical problems. Doubling the cube has practical ap-
plications in technical fields. For example, in computational geometry, doubling the cube can be
used to solve geometric problems, such as constructing complex shapes and three-dimensional
models. Doubling the cube is related to issues of volume and geometry of space. The study of
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this concept can be used in physical research and calculations, in particular in geometric mod-
els and volumetric problems of physical systems. Some cryptographic algorithms are based on
number theory and geometry. Knowledge of cube doubling can help develop more efficient
cryptographic techniques, which is important for protecting information and data.

The problem of doubling the cube is one of the three unsolved problems of construction
using a ruler and a compass. The use of modern approaches and techniques, such as algebraic
methods, the use of additional geometric shapes and transformations can provide approximation
of impossible structures [10].

For example, doubling the cube was used to create a generator of pseudo-random numbers,
which is the basis for generating keys for symmetric ciphers [11]. Number theory and other
mathematical approaches can be used not only in scientific fields, but also in the art of origami
[12, 13]. Cubic equations of state are used to describe the behavior of real substances, such as
gases and liquids, based on specific experimental data such as temperature, pressure, and volume
[14]. Cubic equations are also widely used in modeling various problems [15]. Cubic equations
are also used in studies of rock mechanics and hydrogeology [16].

Geometric constructions are an important part of studying geometry, as they develop the
ability to construct geometric objects, solve problems and prove geometric statements [17]. The
construction of straight lines and circles can be constructed only with the help of a ruler and a
compass, which is a significant breakthrough in modern geometry, especially for problems on
doubling the cube, since in ancient times this was considered impossible [18].

In his book A.O. Larin describes the development of various fields of science and technol-
ogy, in particular mathematics, in which the development and use of doubled cubes in solving
problems was described in detail [19]. An analysis of this book will allow you to find out what
basic principles and methods are used to build doubled cubes and how they can be used to solve
various problems. It will also allow us to understand how important solving problems for the
construction of doubled cubes is in scientific and engineering research. It can highlight the con-
tribution of doubling cubes to solving complex problems and identify its potential for future
scientific research.

In his work devoted to the fractal analysis of images in medicine and morphology, N.I.
Marienko and O.Yu. Stepanenko conduct a comparative analysis of fractal analysis methods
used for morphomerism in medical and biological research [20]. The similarity of this study is
that both studies focus on the analysis and use of mathematical and computational methods to
solve complex problems in science and medicine. In both cases, analytical tools are used, which
help to reveal new connections and structures in the studied objects.

In a scientific work devoted to the study of minimal tools of geometry, M. Varhadpande
described the theoretical and practical aspects of the study of the possibility of using a limited
set of tools to implement certain geometric constructions [21]. Analysis of this work will help
reveal how effective minimal tools are in geometry. The study of minimal tools of geometry can
be of great importance for mathematics pedagogy and learning. Learning new approaches and
construction methods can improve the quality of geometric education and the development of
students’ geometric thinking.

A.B. Araujo , in his scientific work on the method of constructing virtual realistic panora-
mas for virtual reality using geometric constructions and techniques of descriptive geometry,
described the construction method and mathematical approaches that made it possible to create
a cubic spherical perspective [22]. Although this study and the work of A.B. Araujo [22] have
different topics and applications, but have some common features and similarities in aspects of
these studies. One such aspect is the use of geometric methods to achieve a goal.

In his work devoted to construction tasks, E.H. Haug investigated the problem of constructing
a square from a given circle and the problem of doubling a cube using geometric constructions
in space-time [23]. The author presented theoretical reflections, mathematical approaches and
constructions that allow solving the problems of squaring the circle and doubling the cube in
space-time. The analysis of this work will allow us to assess and evaluate the author’s contribu-
tion to the field of geometry, in particular in the context of solving classical geometric problems,
such as the problem of squaring the circle and doubling the cube. Although the problems of con-
structing a square and doubling a cube in space-time may be theoretical, their possible practical
application in some aspects of mathematics, physics and engineering can be an important tool
for investigating or solving more complex problems. Studying the problems of constructing a
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square and doubling a cube in space-time allows one to expand the understanding of geomet-
ric concepts to more complex spaces. This can lead to the discovery of new possibilities and
approaches in geometry.

Overall, the use of doubled cubes in construction tasks has significant potential for advancing
science, technology, and engineering. In the field of geometry and mathematics, the use of dou-
bled cubes helps to solve various geometric problems, leading to the creation of new algorithms
for construction and proof. This allows you to expand your knowledge in the field of geometry
and find effective and elegant solutions to complex geometric problems. Studies of doubling
cubes have made important contributions to the development of mathematical sciences, enrich-
ing our understanding of geometric principles and means of proof. Research results can have a
far-reaching impact on various fields, such as computer graphics, architecture, engineering and
others, where accurate modeling of form and geometric objects is an important component.

Also, the study of doubling cubes opens up a wide range of possibilities for the further devel-
opment of science and technology. Further research and improvement of construction methods
can lead to new knowledge, provide practical application and contribute to the development of
various spheres of human activity. The application of doubled cubes in geometry and mathe-
matics helps to solve various geometric problems, creating new algorithms for construction and
proof. This provides an expansion of knowledge in the field of geometry and allows you to find
efficient and elegant solutions to complex geometric problems. Such studies make an important
contribution to the development of mathematical sciences. In addition, the doubling of cubes is
used in cryptography, where mathematical methods of encryption and decoding of information
are used. Understanding doubled cubes allows for the development of more efficient and secure
cryptographic methods, which is of great importance for the protection of confidential informa-
tion in today’s world. All these aspects indicate the importance of the study of doubled cubes in
various scientific disciplines. This opens up a wide range of possibilities for the further devel-
opment of science and technology, which can find its application in various fields of life, from
mathematics and cryptography to physics and engineering. The study of doubled cubes is im-
portant to society, helping to solve complex problems and ensuring the development of science
and technology in the future.

5 Conclusions

The study showed that the solution of construction problems using doubled cubes is of great
importance for various scientific, technical and practical applications. In addition, solving con-
struction problems using doubled cubes can increase the efficiency and accuracy of 3D data
analysis, allowing you to discover complex dependencies and find new ways to process informa-
tion. The main task is the analysis of solved problems and the possibilities of using the solutions
of problems for the construction of doubling cubes in various fields of science and technology.
For example, in geometry, you can explore the properties of various geometric shapes that can be
constructed using doubled cubes, and in computer graphics, you can use these solutions to create
more realistic 3D models and animations. The main problems of the research are the complex-
ity of mathematical models and algorithms used to solve construction problems using doubled
cubes. Cubic equations that arise in the process of construction have their own characteristics, in
particular, the impossibility of analytical solution using elementary arithmetic operations. Since
construction problems are an important component of many fields of science, technology, and
engineering, research in this area is of great importance for solving real-world problems and
improving technologies.

The development and application of new algorithms and methods for building doubled cubes,
as well as the study and analysis of mathematical properties of doubled cubes, which will help
to better understand their structure and the relationships between their parameters, remain a
relevant area of research. This can lead to the discovery of new regularities and useful properties
that can be applied in various fields of science and technology. In addition, an urgent task is to
investigate the possibility of using the solutions of construction problems using doubled cubes
in new areas of science and technology. These can be applications in robotics, manufacturing,
architecture, aerospace engineering, and other industrial fields. Research in this area can be
of practical importance, in particular, in improving methods of visualization, processing and
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analysis of three-dimensional data, creating more accurate and realistic models, increasing the
security and reliability of cryptographic systems, etc.
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