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The exponential division is an entirely new geometric operation applied to a spherical 
space. It does not originate from any branch of classical mathematics, from any known 
theory, and has no equivalent in traditional operations such as division, exponentiation, or 
fractal subdivision. 

In existing mathematics, dividing a space consists of cutting it into smaller parts, generally 
according to a linear or proportional rule. Exponentiation, on the other hand, produces 
rapid growth, often applied to numerical values rather than volumes. No mathematical 
structure combines these two mechanisms into a single coherent operation. 

The exponential division introduces a conceptual rupture: dividing a space to increase its 
complexity. 

When a sphere undergoes exponential division: 

• it is first divided into a set of elementary regions, 

• each of these regions subdivides in turn, 

• each subdivision produces an increasing number of new divisions, 

• the total growth follows an exponential progression, 

• the internal space gradually saturates according to a geometric logic. 

This operation is not a fractal in the strict mathematical sense, because it does not rely on 
self-similar repetition. It is not classical exponentiation, because it manipulates volumes 
rather than numbers. It is not an ordinary division, because it does not reduce the space — 
it makes it more complex. 

The exponential division is a geometry of growth, a volumetric structure, an internal 
mechanism where each division generates an expansion of the structure rather than a 
reduction. 

This document presents the definition, properties, internal logic, and geometric 
implications of exponential division applied to a sphere. 

Chapter 1 — General Definition of Exponential Division 



The exponential division is a geometric operation applied to a sphere, in which each 
division produces internal growth rather than reduction. Unlike classical divisions, which 
fragment a volume into smaller parts according to a linear or proportional logic, 
exponential division introduces a dynamic where each subdivision generates an increasing 
number of new subdivisions. The complexity of the structure therefore increases 
exponentially. 

In this operation, the sphere is not simply cut apart: it is geometrically multiplied. Each 
initial division becomes an origin point for a new series of divisions, creating internal 
expansion that follows a progression of the form: 

𝑛,  𝑛2,  𝑛3,  𝑛4,  … 

where 𝑛represents the number of regions created by the initial division. 

This growth is not numerical: it is volumetric, directional, and structural. 

The exponential division does not rely on any known mathematical equation. It 
corresponds neither to a self-similar fractal, nor to arithmetic exponentiation, nor to 
classical geometric subdivision. It constitutes a new operation in which: 

• division creates complexity, 

• subdivision creates expansion, 

• growth follows an exponential logic, 

• the sphere fills according to a coherent internal structure. 

The exponential division transforms a sphere into a space saturated with subdivisions, 
whose density increases at each step. It defines a geometric growth mechanism that does 
not exist in any traditional mathematical theory. 

This chapter establishes the conceptual foundations of this operation, which will be 
detailed in the following sections. 

Chapter 2 — Distinction from Classical Mathematical Divisions 

The exponential division differs radically from known mathematical divisions. Although it 
uses the term division, it shares neither the logic, nor the properties, nor the effects of 
classical division. This chapter clearly establishes why exponential division does not 
belong to any existing mathematical category. 

2.1. Classical Division: Reduction of Space 

In traditional mathematics, to divide means to: 



• reduce, 

• fragment, 

• separate into smaller parts, 

• decrease the initial quantity. 

Whether dealing with numbers or volumes, division is always a reducing operation. 
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A sphere divided into two hemispheres remains a sphere reduced into two parts. Classical 
division never increases the internal complexity of a space. 

2.2. Exponentiation: Numerical Growth 

Conversely, exponentiation is an operation of increase: 

𝑎2 > 𝑎,  𝑎3 > 𝑎2 

It produces rapid growth, but only on numerical values, never on volumes or geometric 
structures. 

Exponentiation does not divide — it multiplies. 

2.3. Fractals: Self-Similar Subdivisions 

Fractals introduce a notion of repeated subdivision, but: 

• they rely on self-similarity, 

• they follow a fixed rule, 

• they do not produce exponential growth in the number of subdivisions, 

• they do not saturate a spherical volume. 

A fractal is a shape, not a volumetric growth mechanism. 

2.4. Why Exponential Division Belongs to None of These Categories 

Exponential division combines three mechanisms that have never been unified: 

✔ a division (fragmentation of a space), ✔ an exponentiation (growth in the number of 

subdivisions), ✔ volumetric saturation (internal filling of a sphere). 

No mathematical theory proposes an operation where: 



• dividing increases, 

• subdividing multiplies, 

• each division generates expansion, 

• internal complexity grows exponentially, 

• the space fills according to geometric logic, 

• the sphere becomes denser at each step. 

In classical mathematics: 

• dividing → reduces 

• exponentiating → increases 

• fractalizing → repeats 

Exponential division introduces a rupture: 

dividing to increase. 

2.5. A Geometric Operation Without Mathematical Equivalent 

Exponential division is: 

• neither a division, 

• nor an exponentiation, 

• nor a fractal, 

• nor a subdivision, 

• nor any known topological transformation. 

It constitutes a new operation in which: 

• the sphere fragments, 

• each fragment subdivides again, 

• each redivision produces expansion, 

• growth follows an exponential progression, 

• the internal structure densifies. 

This mechanism does not exist in any branch of traditional mathematics. 



Chapter 3 — Internal Structure of Exponential Division 

The exponential division applied to a sphere relies on a precise internal mechanism in 
which each division step generates geometric expansion rather than reduction. This 
chapter describes the fundamental structure of this operation, detailing how the sphere 
fragments, subdivides, and densifies according to an exponential logic. 

3.1. The Sphere as the Initial Space 

Exponential division always begins with a spherical space. The sphere is chosen for three 
reasons: 

• it has no boundary, 

• it offers perfect continuity, 

• it allows uniform subdivision in all directions. 

The sphere thus constitutes a neutral volume, without privileged orientation, ideal for 
coherent geometric growth. 

3.2. First Division: Creation of Elementary Regions 

The first step consists of dividing the sphere into a fixed number of elementary regions. This 
number, denoted 𝑛, represents the base of exponential division. 

Each elementary region is an independent volume capable of subdividing further. This first 
division establishes the initial structure from which exponential growth will develop. 

3.3. Internal Subdivision: Multiplication of Divisions 

Once the elementary regions are defined, each of them subdivides into 𝑛new regions. The 
sphere then contains: 

𝑛2 regions 

This subdivision is not linear — it is multiplicative. Each region becomes an origin point for 
a new series of divisions. 

3.4. Exponential Progression 

Exponential division follows a progression of the form: 

𝑛,  𝑛2,  𝑛3,  𝑛4,  … 

At each step: 

• the total number of regions increases, 



• the internal density of the sphere grows, 

• the structure becomes more complex. 

This progression is strictly exponential: each subdivision multiplies the existing structure. 

3.5. Volumetric Saturation 

As subdivisions multiply, the sphere gradually fills. The internal density increases until 
reaching a state of saturation, in which: 

• the space is fully occupied, 

• subdivisions are numerous enough to cover the volume, 

• the internal structure becomes coherent and complete. 

Saturation is not physical filling, but geometric densification. 

3.6. Internal Coherence 

Exponential division does not produce geometric chaos. It follows an internal logic: 

• each subdivision respects the previous structure, 

• growth is uniform in all directions, 

• the sphere retains its global shape, 

• density increases without deforming the volume. 

Internal coherence is essential: it ensures that the sphere remains a stable space despite 
the multiplication of subdivisions. 

3.7. Result of Exponential Division 

After several steps, the sphere becomes: 

• a densely subdivided space, 

• an exponential structure, 

• a volume saturated with internal regions, 

• a complex yet coherent geometry. 

Exponential division thus transforms a simple sphere into a rich geometric space whose 
complexity increases at each subdivision stage. 

Chapter 4 — Geometric Properties of Exponential Division 



Exponential division possesses unique geometric properties not found in any 
mathematical operation or classical subdivision. These properties arise directly from its 
internal mechanism: a sphere that divides, subdivides, and densifies according to an 
exponential progression. This chapter presents the fundamental characteristics of this 
operation and the geometric behaviors it produces. 

4.1. Internal Growth Rather Than Reduction 

The first essential property is that exponential division increases the internal complexity of 
a space instead of reducing it. 

In classical division: 

• the volume is fragmented, 

• the structure becomes simpler, 

• the space is separated into smaller parts. 

In exponential division: 

• each division creates new divisions, 

• the structure becomes more complex, 

• the internal space densifies. 

The sphere retains its global volume, but its geometric content increases. 

4.2. Volumetric Multiplication 

Each subdivision multiplies the number of internal regions. If the sphere is divided into 
𝑛regions, the progression follows: 

𝑛,  𝑛2,  𝑛3,  𝑛4,  … 

This volumetric multiplication is a unique property: it transforms subdivision into geometric 
expansion. 

4.3. Directional Uniformity 

Exponential division respects the natural symmetry of the sphere: 

• no direction is privileged, 

• subdivisions are distributed uniformly, 

• internal growth is isotropic. 



This uniformity ensures that the sphere remains geometrically stable even as internal 
density increases. 

4.4. Progressive Saturation of Space 

As subdivisions multiply, the sphere gradually fills. Volumetric saturation is a key property: 

• the internal space densifies, 

• subdivisions become more numerous, 

• the internal structure approaches a complete state. 

Saturation is not material filling, but geometric occupation of the volume. 

4.5. Fractal Coherence Without Self-Similarity 

Exponential division produces a fractal-like structure in the sense that: 

• subdivision is repeated, 

• complexity increases at each step, 

• internal density grows according to a regular logic. 

However, it does not rely on strict self-similarity as classical fractals do. Each subdivision is 
coherent but not identical to the previous one. 

Exponential division creates a non-self-similar fractal, which constitutes a new geometric 
property. 

4.6. Preservation of Global Shape 

Despite internal multiplication, the sphere: 

• retains its radius, 

• retains its surface, 

• retains its global shape. 

Exponential division acts inside the volume without modifying external geometry. The 
sphere remains a sphere, but becomes an internally complex space. 

4.7. Increasing Complexity and Irreversibility 

The internal structure produced by exponential division becomes: 

• increasingly complex, 



• increasingly dense, 

• increasingly difficult to decompose. 

This growing complexity makes the operation irreversible: it is impossible to recover the 
initial structure from an advanced state of exponential division. 

Irreversibility is a major geometric property. 

4.8. Summary of Properties 

Exponential division is characterized by: 

• internal growth, 

• volumetric multiplication, 

• directional uniformity, 

• progressive saturation, 

• non-self-similar fractality, 

• preservation of global shape, 

• irreversible complexity. 

These properties define a new geometric operation, distinct from all known mathematical 
subdivisions. 

Chapter 5 — Step-by-Step Subdivision Process 

Exponential division is not an abstract operation: it follows a precise, structured, 
reproducible process in which a sphere subdivides according to an internal growth logic. 
This chapter describes the process step by step, showing how the sphere fragments, 
multiplies, and densifies at each subdivision level. 

In the following chapters, we will explicitly integrate the following property: exponential 
division makes it possible to calculate the number of possible directions from a 
specific point in space by defining a sphere around that point. For now, we establish the 
subdivision mechanics. 

5.1. Step 1: Definition of the Central Point 

The process begins with a single point, denoted p, located at the center of the sphere. This 
point is the origin of: 

• directions, 



• subdivisions, 

• internal growth. 

The sphere is constructed around this point, which becomes the absolute reference for all 
future divisions. 

5.2. Step 2: Construction of the Initial Sphere 

A sphere of radius r is defined around the central point. This sphere constitutes the space 
to be subdivided. 

It is: 

• isotropic (no privileged direction), 

• continuous (no geometric rupture), 

• homogeneous (same density everywhere). 

The sphere is the ideal neutral space for exponential growth. 

5.3. Step 3: First Division 

The sphere is divided into n elementary regions. This number n is the base of exponential 
division. 

Each region: 

• has its own volume, 

• is independent from the others, 

• can subdivide again. 

This first division creates the initial structure. 

5.4. Step 4: Subdivision of Elementary Regions 

Each elementary region subdivides into n new regions. The sphere then contains: 

𝑛2 regions 

This marks the beginning of exponential growth. 

5.5. Step 5: Multiplication of Subdivisions 

The process repeats: 

• each new region subdivides, 



• each subdivision generates n new subdivisions, 

• the internal structure multiplies. 

After k steps, the sphere contains: 

𝑛𝑘 regions 

Growth is strictly exponential. 

5.6. Step 6: Internal Densification 

As subdivisions multiply: 

• internal density increases, 

• regions become smaller, 

• the space gradually fills. 

The sphere densifies without ever losing its global shape. 

5.7. Step 7: Volumetric Saturation 

After a sufficient number of steps: 

• the internal space is fully occupied, 

• subdivisions cover the entire volume, 

• the structure reaches a saturation state. 

The sphere becomes a geometrically complete space. 

5.8. Step 8: Structural Stabilization 

Once saturated, the sphere possesses: 

• maximum internal density, 

• a coherent structure, 

• irreversible complexity. 

Exponential division has transformed the sphere into a rich directional space. 

5.9. Result of the Process 

Exponential subdivision produces: 

• a densely subdivided sphere, 



• an exponential internal structure, 

• a volume saturated with regions, 

• a complex yet stable geometry. 

This process forms the basis of the property introduced in the next chapters: calculating 
the number of possible directions from a given point by subdividing a sphere around 
that point. 

Chapter 6 — Calculating Possible Directions from a Point 

Exponential division applied to a sphere makes it possible to determine the number of 
possible directions from a specific point in space. This capability relies on the progressive 
subdivision of the sphere around a central point and on the definition of elementary 
directions that serve as the base for exponential growth. 

6.1. The Central Point as Directional Origin 

The process begins with a single point p, located at the center of the sphere. This point 
represents: 

• the origin of directions, 

• the absolute reference of subdivision, 

• the center of the space to analyze. 

All possible directions are defined relative to this point. 

6.2. Definition of Elementary Directions: The X, Y, and Z Axes 

Elementary directions are defined by the three fundamental axes of space: 

• +X 

• –X 

• +Y 

• –Y 

• +Z 

• –Z 

These six directions constitute the primary orientations accessible from the central point. 

They form the initial base of exponential division: 



𝑛 = 6 

Thus, before any subdivision, the sphere contains 6 elementary directions. 

6.3. The Sphere as Directional Space 

A sphere of radius r is constructed around the central point. This sphere represents all 
theoretically accessible directions from p. 

It is ideal for this role: 

• isotropic, 

• without privileged orientation, 

• uniformly covering the surrounding space. 

Each subdivision corresponds to a potential direction. 

6.4. First Subdivision: Primary Directions 

The first division of the sphere according to the X, Y, and Z axes produces: 

6 elementary directions, representing the fundamental orientations of three-dimensional 
space. 

6.5. Exponential Subdivision: Multiplication of Directions 

When each elementary direction subdivides into 6 new directions, the total number 
becomes: 

62 = 36 

At each step: 

• the sphere gains new directions, 

• directional precision increases, 

• angular resolution becomes finer. 

After k steps: 

6𝑘 possible directions 

Growth is strictly exponential. 

6.6. Directional Resolution 

Exponential division yields extremely high directional resolution. 



As the number of steps increases: 

• directions become finer, 

• space becomes more detailed, 

• the sphere represents a complete set of directions. 

Resolution is proportional to subdivision depth. 

6.7. Directional Saturation 

When the sphere reaches volumetric saturation: 

• all possible directions are defined, 

• the space around the point is fully covered, 

• no orientation is left without subdivision. 

The sphere becomes a complete directional catalog. 

6.8. Result: A Complete Directional Geometry 

Exponential division makes it possible to: 

• define a set of directions from a point, 

• increase directional precision at each step, 

• saturate the surrounding space, 

• obtain a complete and irreversible directional structure. 

A sphere subdivided exponentially becomes a geometric tool for calculating all possible 
directions from a given point, starting from the 6 elementary directions defined by the X, Y, 
and Z axes. 

Conclusion — Direction, Dimension, and Observer Relativity 

In the author's personal theory, a direction is not merely an orientation in space: a 
direction constitutes a dimension. 

This idea rests on a fundamental principle: if a direction is a possible movement, then each 
direction represents a real, accessible, definable dimension. 

1. Directions as Dimensions 



In classical vision, a dimension is an abstract axis. In the author's vision, a dimension is a 
physical, measurable, calculable direction. 

Thus: 

• +X is a dimension, 

• –X is a dimension, 

• +Y is a dimension, 

• –Y is a dimension, 

• +Z is a dimension, 

• –Z is a dimension. 

The 6 elementary directions are therefore the 6 primary dimensions accessible from a 
point. 

Exponential division increases the number of possible directions, and thus the number of 
derived dimensions. 

2. Relativity of Dimensions According to the Observer 

A dimension is not absolute: it depends on the observer’s orientation. 

When two people look in different directions: 

• one person’s depth is not the other’s depth, 

• the “forward” dimension changes with orientation, 

• what is a dimension for one observer becomes another dimension for another. 

Dimensions are relative, defined by the direction in which the observer looks. 

3. Link with Photon Behavior 

Photons play a central role in understanding dimensions. 

Two physical properties are essential: 

• photons can move in all possible directions, 

• a photon vibrates on a single dimension. 

Thus: 

• each direction accessible to a photon is a real dimension, 



• each photon vibration corresponds to an internal dimension, 

• light reveals the dimensions of space through its behavior. 

4. Exponential Division as a Tool for Calculating Dimensions 

By subdividing a sphere around a point: 

• elementary directions are calculated, 

• these directions multiply exponentially, 

• a complete set of possible directions is obtained, 

• therefore a complete set of real dimensions. 

After k steps: 

6𝑘 directions = 6𝑘  dimensions 

Exponential division becomes a geometric tool for calculating the real dimensions of 
space. 

5. A Conceptual Method for Revealing “True Dimensions” 

In the author's theory: 

• a dimension = a direction, 

• a direction = a possible movement, 

• a subdivided sphere = a catalog of directions, 

• an exponentially subdivided sphere = a catalog of dimensions. 

Exponential division: 

• defines primary dimensions, 

• derives secondary dimensions, 

• calculates tertiary dimensions, 

• saturates directional space, 

• reveals real dimensions accessible to light, 

• and shows that dimensions are relative to the observer. 

Final Conclusion 



Exponential division is not merely a geometric operation. It is a conceptual method for 
calculating the real dimensions of space by subdividing a sphere according to an 
exponential logic. 

In the author's theory: 

Directions are dimensions. Photons reveal directions. Exponential division calculates 
dimensions. And dimensions are relative to the observer. 
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