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In this paper, we explore a groundbreaking concept: time itself is an emergent 
property of iterative mathematical processes rather than a continuous dimension. 
We propose that the evolution of the Universe is driven by the repeated 
application of Euler’s Identity, with each iteration representing a discrete moment 
in time. In this model, iteration is time, and the complexity we observe in the 
Universe emerges step by step through this iterative process. By examining the 
first 25 iterations, we can glimpse how simple mathematical rules lead to the 
intricate and fractal-like structures that define the cosmos. These iterations drive 
the progression of time and reveal the deep connection between mathematics 
and reality. The paper draws inspiration from Steven Weinberg's The First Three 
Minutes, replacing the concept of early cosmic time with the idea that time 
emerges from the dynamic evolution of iterative processes. This perspective 
opens new avenues for understanding cosmology, quantum mechanics, and the 
underlying structure of spacetime. 

 

Keywords: iteration, time, Euler's Identity, cosmology, fractals, complexity, 
discrete time, Universe evolution, iterative processes, quantum mechanics, 
spacetime, feedback loops, emergent complexity. 

 

 

mailto:doug@youvan.com


2 
 

Introduction: 

Purpose of the Paper 

In this paper, we explore a bold and unconventional hypothesis: time is not an 
inherent dimension of the Universe, but rather an emergent property that arises 
from iterative mathematical processes. More specifically, time as we perceive it 
may originate from the repeated application of a fundamental equation—Euler's 
Identity. By iterating this equation, we propose that the Universe evolves step by 
step, with each iteration corresponding to a discrete increment of time. 

Where classical physics treats time as a continuous and ever-present backdrop to 
physical processes, our model posits that time is instead the result of iterative 
computations unfolding sequentially. Each iteration in this process not only 
advances what we perceive as time but also drives the evolution of complexity 
within the Universe. The mathematical iteration is not just a symbolic 
representation of time—it is time. 

Euler's Identity, traditionally celebrated as one of the most elegant and 
fundamental expressions in mathematics, is central to our model. This equation, 
e^iπ + 1 = 0, bridges complex numbers, trigonometry, and fundamental constants. 
While often treated as a static expression, we explore its dynamic potential 
through iteration. By continually applying Euler's Identity, the state of the system 
evolves in a manner that mirrors the increasing complexity of the Universe—from 
simplicity to intricate fractal structures. 

The core proposition of this paper is that iteration and time are one and the 
same. The Universe did not start with time already existing. Rather, time began 
with the first iteration of this mathematical process, and each subsequent 
iteration represents the flow of time, driving the emergence of complexity in the 
cosmos. 

Context and Inspiration 

This paper draws its title from The First Three Minutes, the famous book by 
physicist Steven Weinberg that details the critical early moments following the Big 
Bang. Weinberg’s work focuses on how the laws of physics governed the 
development of the Universe during those initial moments, starting from the first 
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second to the formation of protons and neutrons, eventually leading to the 
creation of atoms. 

In contrast, "The First 25 Iterations" focuses not on the initial moments of cosmic 
time but on the foundational stages of time itself. Our model suggests that time 
did not exist before these iterations began. The first 25 iterations of Euler's 
Identity are presented here as a metaphorical and literal analog for the 
progression of time and the emergence of complexity in the Universe. 

Instead of considering time as a pre-existing dimension that guides physical 
processes, we are proposing a radical departure: time is created and emerges 
through iteration. The first 25 iterations described in this paper are therefore akin 
to the “first moments” of time, in the sense that they mark the beginning of what 
would eventually become the complex, evolving Universe we observe today. 

By examining these first 25 iterations, we provide a window into the birth of time 
itself. Each iteration marks a step forward in the development of reality, mirroring 
the way time allows for the unfolding of events, the development of complexity, 
and the progression of the Universe from an initial state of simplicity. 

Thesis Statement 

The central thesis of this paper is that iteration and time are fundamentally 
equivalent. The fabric of reality, including the passage of time, emerges directly 
from the iterative application of Euler's Identity. 

The iteration process can be thought of as the engine that drives the evolution of 
the Universe. Each iteration advances the system by one discrete "tick" of time, 
and with each tick, the state of the system becomes more complex. In this model, 
the passage of time is not continuous but consists of individual steps, each driven 
by a mathematical process that evolves over time. 

Just as we perceive the passage of time as enabling the growth of complexity in 
the Universe—whether the formation of galaxies, the evolution of life, or the 
development of consciousness—this complexity arises naturally from the 
iteration process itself. Time is not a pre-existing dimension that exists 
independently of matter and energy. Instead, it is the outcome of the unfolding of 
iterations. Each iteration is both a new moment in time and a step toward greater 
complexity, governed by the rules set forth by Euler's Identity. 
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The progression through iterations, therefore, generates the flow of time and the 
increasing complexity that characterizes the evolution of the Universe. The first 
25 iterations in our model serve as an analog to the earliest stages of cosmic 
evolution. These iterations illustrate how simple rules, when applied repeatedly, 
can give rise to the rich and complex reality we observe today. 

In summary, the paper challenges traditional notions of time by proposing that 
iteration is the fundamental driver of what we experience as time. Each step in 
this iterative process not only represents the passage of time but also drives the 
creation of complexity, allowing the Universe to evolve from an initial state of 
simplicity to the intricate, structured reality we observe. 

 

2. Mathematical Foundations 

Euler’s Identity 

E^iπ + 1 = 0   

Explanation: Euler's Identity is often regarded as the most elegant and profound 
equation in mathematics. It seamlessly unites five of the most fundamental 
constants: 

• e, the base of natural logarithms, which is central to calculus and 
exponential growth and decay processes; 

• i, the imaginary unit, which underpins complex numbers and imaginary 
quantities, and is vital for modeling wave functions, electrical circuits, and 
quantum mechanics; 

• π, the ratio of a circle's circumference to its diameter, a constant that 
appears in many areas of mathematics, particularly geometry, 
trigonometry, and Fourier analysis; 

• 1 and 0, the foundation of arithmetic, representing unity and nullity. 

Euler’s Identity links these constants in a compact and startling way, 
demonstrating a deep relationship between algebra, geometry, and analysis. 
When mathematicians first encounter it, it often evokes a sense of wonder 
because of the simplicity and completeness of the relationship it describes. 
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In the traditional sense, Euler's Identity is static—an elegant truth encapsulating 
deep mathematical relationships. However, in our model, Euler's Identity is not 
merely a static equation but a dynamic process. We treat Euler’s Identity as an 
iterative formula, where each application represents a step in the evolution of 
the Universe. The constants e, i, π, 1, and 0 serve as the foundational elements 
that drive the iterative progression of the Universe from its most basic form to 
the complexity we observe today. 

Key Concept 

Euler’s Identity is treated not just as a beautiful equation but as an iterative 
process that could give rise to the Universe itself. This viewpoint represents a 
profound shift in our understanding of the equation. Instead of seeing it as a 
static truth, we propose that Euler’s Identity is the fundamental mechanism 
through which time progresses and complexity arises in the Universe. 

Each application of Euler’s Identity represents a step in the progression of time. 
Time, in this model, is nothing more than a series of iterative steps driven by 
Euler’s Identity. With each iteration, the Universe evolves—not merely in terms of 
physical space and energy but in terms of the underlying mathematical structures 
that govern it. The feedback loop created by these iterations shapes the 
complexity of the Universe, building upon itself with each successive step. 

Feedback mechanisms in systems like this are critical. The simplicity of Euler’s 
Identity at the outset belies its potential for driving emergent complexity. The 
iterative application of this equation allows for a feedback loop where the output 
of each iteration influences the next, resulting in a dynamic and evolving system. 
Over time, these feedback loops generate increasingly intricate patterns, which 
we interpret as the progression of time and the evolution of the Universe. 

 

Complex Numbers and Argument (Arg Function) 

Complex Numbers: 

Complex numbers are fundamental to the understanding of Euler’s Identity and 
the iterative dynamics that we are modeling. A complex number is expressed as: 

Z=a+bi 
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where a is the real part of the complex number and b is the imaginary part. 
Complex numbers extend the number line into a two-dimensional plane, known 
as the complex plane. The real part corresponds to the x-axis, while the imaginary 
part corresponds to the y-axis. This two-dimensional structure allows us to 
capture not only magnitude but also direction, making complex numbers 
particularly well-suited for describing oscillatory and wave phenomena. 

The unique properties of complex numbers enable them to represent phenomena 
that cannot be fully described using real numbers alone. They are used 
extensively in fields ranging from quantum mechanics to electrical engineering 
because they provide a natural way to describe periodic and rotational motion, as 
well as wave-like behaviors. 

In this model, complex numbers play a central role in the iteration process. By 
iterating on a complex number, we introduce both rotation and scaling with each 
iteration, which drives the evolution of the system. The real part of the complex 
number might represent the tangible aspects of reality (such as energy, mass, or 
distance), while the imaginary part could represent more abstract qualities (such 
as the phase of a wave or a probabilistic state in quantum mechanics). 

 

The Argument (Angle) of Complex Numbers: 

The argument, or angle, of a complex number Z is denoted as arg(Z). It measures 
the angle between the positive real axis and the line that connects the origin to 
the point Z in the complex plane. Mathematically, the argument of a complex 
number Z=a+bi  is calculated as: 

 

This angle is critical because it introduces rotational dynamics into the iterative 
process. As Euler's Identity is applied iteratively, the argument of the complex 
number is continuously updated. This means that the complex number is not only 
scaling but also rotating around the origin of the complex plane with each 
iteration. The result is an evolving system where the state of the system is 
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determined by both the magnitude and direction of the complex number at each 
step. 

In polar coordinates, a complex number can be written as: 

 

where r is the magnitude (or modulus) of the complex number and θ is the 
argument (or angle). Euler’s formula e^iθ encapsulates this rotation perfectly, as 
it describes a point moving around a unit circle in the complex plane. 

By iterating this process and feeding the updated angle back into Euler's Identity, 
the system evolves dynamically. The continuous updating of the angle causes the 
complex number to trace out increasingly intricate paths in the complex plane. 
These paths are not random but are driven by the feedback loops generated 
through iteration, creating the complex and fractal-like structures that emerge 
over time. 
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Iterative Dynamics 

 

 

 

In our model, each iteration represents a step forward in time, with the evolving 
complexity reflecting the passage of time. The intricate structures that emerge 
from the iterative process can be interpreted as the development of the Universe 
itself—starting from simple initial conditions and growing more complex as time 
progresses. 

This iterative dynamic forms the backbone of our hypothesis that time itself 
emerges from the repeated application of Euler’s Identity. With each iteration, 
the state of the system changes, the angle rotates, and complexity builds, driving 
the system forward in both time and structure. 
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This section sets up the mathematical framework that underpins the entire 
model, grounding the idea that time emerges from iterative processes. The 
evolution of the Universe is driven not by a continuous flow of time but by 
discrete iterations of fundamental equations. Each iteration marks the next step 
in the development of the Universe’s complexity, with Euler’s Identity serving as 
the engine that powers this progression. 

 

3. The Iterative Scheme as Time 

Iteration as Time 

At the heart of this model lies a profound and transformative idea: iteration is not 
a metaphor for time, it is time. In this view, what we perceive as the flow of time 
is fundamentally the result of an ongoing iterative mathematical process. Time 
does not exist independently of the system, but rather, each iteration of the 
system creates the passage of time. This conceptual shift reframes time not as a 
continuous dimension along which events unfold, but as a series of discrete steps, 
each one marking a new moment in the evolution of the Universe. 

The traditional understanding of time, as articulated in classical physics, is that it 
is a smooth, continuous quantity that acts as a background framework against 
which physical processes occur. However, in this iterative model, time is discrete, 
not continuous. Each step of the iteration represents an increment in time, and 
with each increment, the state of the Universe progresses to the next stage of 
complexity. 

To visualize this, consider each iteration as a "tick" of the cosmic clock. Each 
iteration advances the system forward by one step, and this stepwise progression 
is what we experience as the passage of time. The simplicity of this concept belies 
its profound implications. If time is simply iteration, then the flow of time is not 
an intrinsic feature of the Universe but an emergent property that arises from the 
dynamics of the system. 

The iterations are not arbitrary or random; they are governed by mathematical 
rules. These rules, exemplified by the iterative application of Euler’s Identity, 
ensure that each step in time is consistent with the underlying logic of the system. 
In this way, the progression of time is not merely a passive unfolding of events 
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but an active construction of the Universe, with each iteration contributing to the 
emergence of complexity. 

Mathematical Expression 

 

 

 

Explanation of the Iterative Process 

The key to understanding this iterative process is recognizing that each 

recalculation of the argument  corresponds to a forward step in time. 
The angle of the complex number is updated at each iteration, and this change in 
angle drives the evolution of the system. 

By recalculating the argument, we effectively rotate the complex number in the 
complex plane, creating a dynamic, evolving system. The angle of rotation is 
determined not only by the initial state of the system but also by the feedback 
from the previous iteration. This feedback loop creates a cascading effect, where 
small changes in the system can lead to increasingly significant changes over time. 
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The introduction of the feedback term  plays a crucial role in driving the 
increasing complexity of the system. As the system iterates, the feedback from 

 amplifies differences in the system, causing the state of the system to evolve 
in a non-linear fashion. This feedback mechanism is responsible for the 
emergence of the intricate, fractal-like structures that characterize the system's 
evolution. 

Emergence of Complexity 

The most striking consequence of this iterative process is the emergence of 
complexity. What begins as a simple, orderly system becomes increasingly 
complex as the iterations progress. This emergence of complexity mirrors the 
evolution of the Universe, where simple initial conditions (such as the 
homogeneous state of the early Universe) give rise to intricate structures over 
time (such as galaxies, stars, and planets). 

Fractal Behavior: 

Fractals are self-similar structures that exhibit complexity at every scale. One of 
the defining characteristics of fractals is that they are generated through 
recursive, iterative processes. In our model, each iteration of the equation 
generates a fractal-like structure that reflects the increasing complexity of the 
Universe. 

At the beginning of the iterative process, the system is relatively simple—akin to 
the early moments of the Universe where matter was evenly distributed and 
structures had not yet formed. However, as the iterations progress, the system 
begins to develop more complex patterns. These patterns are self-similar, 
meaning that the same structures repeat at different scales, a hallmark of fractal 
behavior. 

Fractals are not just mathematical curiosities; they are found throughout nature. 
From the branching patterns of trees to the structure of coastlines, to the large-
scale distribution of galaxies in the Universe, fractals provide a model for 
understanding how complexity can arise from simple, iterative processes. 
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Feedback Loops: 

The feedback loops within the system are critical to generating this fractal-like 

behavior. The feedback term  amplifies small differences in the state of the 
system, causing the system to evolve in increasingly complex ways. This 
amplification leads to the emergence of intricate patterns that are characteristic 
of chaotic and fractal systems. 

In cosmology, feedback loops are also seen in the development of structure in the 
Universe. For example, gravitational feedback causes matter to clump together, 
forming galaxies and clusters of galaxies. Similarly, in our model, the feedback 
loops generated by the iterative process cause the system to evolve from 
simplicity to complexity. 

In both natural systems and our iterative model, feedback is the engine that 
drives complexity. Without feedback, the system would remain static or evolve in 
a linear fashion. However, with feedback, the system becomes dynamic and 
chaotic, leading to the emergence of fractal structures that exhibit self-similarity 
and complexity at every scale. 

 

Conclusion of the Iterative Scheme 

In conclusion, the iterative process described by Euler’s Identity and the feedback 

from  is more than just a mathematical abstraction. It is the fundamental 
mechanism that drives the evolution of the Universe over time. Each iteration 
corresponds to a moment in time, and the progression of the iterations gives rise 
to the complexity we observe in the Universe today. 

The fractal-like behavior that emerges from the iterative process provides a 
model for understanding how the Universe evolves from simplicity to complexity. 
The feedback loops within the system amplify small differences, leading to the 
development of intricate structures that are self-similar and exhibit the 
characteristics of fractals. 

In this model, iteration and time are inseparable. Time is not a continuous flow 
but a series of discrete steps, each one driven by the iterative application of 
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mathematical rules. As the system iterates, time progresses, and complexity 
emerges. This view of time as an emergent property of iteration offers a new way 
of thinking about the nature of reality and the evolution of the Universe. 

 

4. Visualization of the First 25 Iterations 

Frame-by-Frame Explanation 

The visualization of the first 25 iterations provides a tangible way to understand 
the evolution of the Universe within the context of our iterative model. Each 
frame represents a discrete moment in time, capturing the dynamic unfolding of 
complexity through iteration. By examining these frames, we can see the 
Universe's development from its simplest state to an increasingly intricate system 
of structures. The progression through these iterations offers insights into how 
time and complexity evolve hand-in-hand. 

 

The Initial Conditions (Frame 1) 

In the first iteration, the Universe is represented in its simplest possible state—
unstructured, uniform, and homogeneous. This frame serves as a metaphorical 
analog to the earliest stages of the Universe, similar to the moments immediately 
following the Big Bang. 

At this point, entropy is at its lowest—everything is essentially at a state of 
equilibrium, and no significant structures have emerged. The system has just 
begun its iterative process, and time, as defined by iteration, has barely started to 
tick forward. The energy and potential for complexity are present, but the 
Universe remains in its initial, simple state. 

Mathematically, this frame corresponds to the very first application of Euler's 
Identity to the initial complex number, Z0. Because no iterations have yet taken 
place, the system reflects the most basic starting conditions, with the argument 

 driving a very small initial change. The rotational and scaling effects have not 
yet had the chance to compound, so the system appears almost static. 
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Cosmological Parallel: This initial state is analogous to the state of the Universe at 
the moment of the Big Bang—a singularity where space, time, and energy are in 
their most fundamental forms. Just as the Big Bang marks the beginning of cosmic 
evolution, Frame 1 marks the start of the iterative process that drives the 
progression of time in our model. 
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Progression of Time (Frames 2 to 24) 

As the iterations continue, we move from Frame 1 into subsequent frames. Each 
of these frames represents a new step in the iterative process, and by extension, 
a new moment in time. As we move from Frame 2 to Frame 24, we begin to 
observe the system becoming increasingly complex. With each iteration, the 
system evolves—small changes in the argument of the complex number lead to 
progressively larger shifts in the system's state. 

 

Early Frames (Frames 2 to 10) 

In the early frames, we observe the first signs of complexity emerging. While the 
system is still relatively uniform and unstructured, we begin to see the 
development of slight variations in the structure. These variations are the result 

of the feedback loops introduced by the iterative process. The  term begins to 
amplify small differences in the system, and these differences start to propagate 
through each iteration, leading to the early stages of self-similarity and structure. 

The early frames are comparable to the first few hundred thousand years of the 
Universe's evolution. During this time, the initial quantum fluctuations, which 
were present at the moment of the Big Bang, began to grow due to gravitational 
instability. These fluctuations laid the groundwork for the large-scale structure of 
the Universe that would eventually form. Similarly, in the early frames of the 
iteration process, we see the first seeds of complexity being planted. 

 

Middle Frames (Frames 11 to 18) 

By the time we reach the middle frames, the complexity of the system has 
increased significantly. Fractal-like patterns become more pronounced, and the 
system starts to exhibit greater self-similarity. These fractal patterns are not 
random but are the direct result of the feedback loops within the iterative 
process. 

In these frames, we see the system developing increasingly intricate structures 
that repeat at different scales. This behavior mirrors the development of cosmic 
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structures such as galaxies, clusters of galaxies, and the cosmic web. The feedback 
loops in our model are akin to the gravitational forces that shaped the distribution 
of matter in the Universe, causing the formation of increasingly complex 
structures over time. 

These middle frames represent a more advanced stage of cosmic evolution—akin 
to the period when galaxies and stars began to form from the primordial gas 
clouds that were seeded by early quantum fluctuations. As in the real Universe, 
these structures are interconnected, with patterns that repeat at multiple scales. 
The Universe is no longer homogeneous, and the complexity is becoming more 
evident with each passing iteration. 

 

Late Frames (Frames 19 to 24) 

As we approach the later frames, the fractal-like structures in the system become 
more refined and intricate. Each iteration has built upon the previous ones, and 
the system has reached a point where self-similarity is pervasive. The patterns 
we observe at these stages are more detailed and exhibit a high degree of 
complexity. The system has evolved from a simple, unstructured state into a rich 
tapestry of interconnected patterns. 

In cosmological terms, these late frames can be compared to the modern 
Universe, where the large-scale structure is dominated by intricate networks of 
galaxies, dark matter filaments, and voids. Just as the Universe today is highly 
structured, with patterns that repeat across different scales, the iterative process 
in our model has led to a highly structured and self-similar system. 

 

The Final Frame (Frame 25) 

The final frame represents a culmination of the iterative process—a snapshot of 
the system at a later stage of cosmic time. By this point, the fractal-like nature of 
reality has fully emerged, and the structures have become increasingly intricate 
and detailed. The patterns observed in Frame 25 are the direct result of 25 
iterations of Euler’s Identity, each one building on the previous one to create a 
complex and interconnected system. 
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This frame is analogous to the current state of the Universe, where large-scale 
structures have fully developed, and the underlying fractal nature of the cosmos 
is clearly visible. The intricate web of galaxies and dark matter filaments that 
make up the large-scale structure of the Universe reflects the same principles of 
self-similarity and complexity that we observe in the fractal patterns generated by 
the iterative process. 

In this model, time has progressed through 25 discrete steps, and with each step, 
the Universe has evolved toward greater complexity. The final frame is not the 
end of time, but simply the latest point in a continuous process of iteration. Just 
as the Universe will continue to evolve in the future, so too will the iterative 
process continue to generate new complexity as time progresses. 

 

Fractals as a Model of Cosmic Time 

The fractal structures that emerge from the iterative process are not merely 
metaphors for cosmic evolution; they are direct representations of how 
complexity evolves over time. Each iteration represents a specific moment in 
time, and the fractal patterns that emerge at each step are a reflection of the 
system's increasing complexity. 

Fractals are characterized by self-similarity—patterns that repeat at different 
scales. This self-similarity is a defining feature of the Universe's structure, from 
the clustering of galaxies to the distribution of matter across the cosmos. In our 
model, the iterative process generates fractal-like patterns that reflect the same 
principles of self-similarity observed in the natural world. 

As time progresses through iteration, the system becomes more complex, and the 
fractal structures become more intricate. The feedback loops within the system 
drive this increasing complexity, just as gravitational and other forces drive the 
evolution of the Universe. The fractal patterns generated by the iteration process 
provide a model for understanding how complexity emerges over time, with each 
iteration corresponding to a new moment in the evolution of the system. 

By treating iteration as time, we can see how the passage of time leads to the 
emergence of structure and complexity in the Universe. The fractal-like patterns 
generated by the iterative process offer a glimpse into the underlying 



18 
 

mathematical principles that govern the evolution of the Universe, from its 
simplest state to the rich complexity we observe today. 

 

5. Implications for Cosmology 

The model proposed in this paper—that iteration is time, and the Universe 
evolves through discrete steps of mathematical processes—has profound 
implications for cosmology. By viewing time as an iterative process rather than a 
continuous flow, we gain a new lens through which to understand the evolution 
of the Universe, the nature of time itself, and the intricate structures that have 
emerged across cosmic scales. 

 

Iteration and Cosmic Evolution 

In our model, each iteration parallels a step in the evolution of the Universe. 
This iterative process reflects the passage of time not as a smooth continuum but 
as a series of discrete, quantized steps. With each iteration, the state of the 
Universe evolves—much like how, in classical physics, the passage of time drives 
the progression of events. 

Each iteration represents an increment in time, and the outcome of each step is 
the new "state" of the Universe. As these iterations accumulate, complexity 
begins to emerge from the initial, simple conditions. This idea reflects the 
standard cosmological model, where the Universe began in a highly uniform state 
following the Big Bang and gradually evolved into the rich, complex structure we 
observe today. However, our model departs from traditional views by treating 
time as something that emerges from the iterative process rather than as an 
already-existing framework. 

Cosmic evolution in this model is inherently stepwise—not continuous, as 
traditionally assumed in physics. The iterative process drives the development of 
the Universe at each moment, producing new states of complexity. Over vast 
timescales, this stepwise process accumulates, leading to the emergence of the 
large-scale structure of the Universe, from the cosmic microwave background to 
the formation of galaxies, stars, and planets. 
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Each step is mathematically determined by the iteration of Euler’s Identity and 
the associated feedback loops that introduce non-linearity and complexity into 
the system. Just as the real Universe evolves in response to physical laws like 
gravity and thermodynamics, the Universe in our model evolves in response to 
the iterative application of mathematical laws. 

 

Implications for Time’s Arrow 

One of the significant consequences of this iterative model is its implication for 
time’s arrow—the idea that time has a direction, moving irreversibly from the 
past to the future. In classical physics, the arrow of time is often associated with 
the second law of thermodynamics, which states that entropy (or disorder) 
increases over time. However, in our model, the arrow of time is a direct 
consequence of the iterative process itself. 

In this framework, time progresses through discrete steps, with each iteration 
representing a new "tick" of time. Unlike in continuous models of time, where 
time can be divided infinitely, in our model, each iteration is an indivisible unit of 
time. This stepwise nature of time explains why time appears to move in one 
direction—each iteration builds on the last, and there is no possibility of 
"reversing" the iteration process. Time’s arrow, in this sense, is built into the very 
fabric of the iterative process. 

Furthermore, this model suggests that the evolution of the Universe is driven by 
increasing complexity. As the iterations progress, the Universe becomes more 
complex, with fractal-like structures emerging at every scale. This increasing 
complexity mirrors the increase in entropy seen in classical thermodynamics but 
offers a more fundamental explanation for time’s arrow: it is not simply a 
consequence of statistical mechanics but a result of the iterative process driving 
the Universe forward. 

In our model, time’s arrow is intimately linked to the progression of iterations. 
Just as each step in the iteration leads to a more complex state of the Universe, 
the passage of time similarly leads to the emergence of increasingly intricate 
structures. Thus, time is not merely a backdrop against which the Universe 
evolves; it is the engine that drives the evolution of the Universe itself. 
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Fractals as the Fabric of Reality 

The fractal-like structures that emerge from the iterative process provide a 
potential model for the large-scale structure of the Universe. Fractals are 
characterized by self-similarity, meaning that patterns repeat at different scales. 
In cosmology, self-similarity can be observed in the distribution of galaxies, the 
cosmic web, and even in the quantum fluctuations that seeded the formation of 
large-scale structure. 

In our model, fractals are not just mathematical abstractions but the 
fundamental building blocks of the Universe’s structure. As the iterative process 
unfolds, the system develops self-similar patterns that repeat at different scales. 
These fractal patterns reflect the underlying order of the Universe, suggesting 
that the same iterative processes that govern the emergence of time also govern 
the emergence of structure. 

Fractal mathematics has been used to model a wide variety of natural systems, 
from the branching patterns of trees to the irregular coastlines of continents. In 
cosmology, fractals offer a way to understand how the Universe's structure is 
interconnected at different scales. The self-similarity observed in fractal patterns 
can be seen in the way galaxies cluster together to form the cosmic web, with 
filaments of matter connecting vast regions of space and large voids separating 
them. 

By treating fractals as the fabric of reality, our model offers a new way to 
understand the emergence of complexity in the Universe. The self-similar 
patterns generated by the iterative process are not merely coincidental—they are 
the natural outcome of the laws governing the Universe. Fractals provide a 
unifying framework for understanding how complexity arises at both micro and 
macro levels, from the quantum foam at the smallest scales to the distribution of 
galaxies at the largest. 
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Connection to Quantum Mechanics and General Relativity 

One of the most intriguing implications of our model is its potential connection to 
quantum mechanics and general relativity. Both of these fundamental theories 
describe different aspects of the Universe: quantum mechanics governs the 
behavior of particles at the smallest scales, while general relativity describes the 
curvature of spacetime at the largest scales. However, these two theories have 
remained difficult to reconcile within a single framework. 

Our iterative model offers a potential bridge between these two theories by 
suggesting that spacetime itself is an emergent property of the iterative process. 
In this view, the fabric of spacetime is not continuous but arises from discrete 
iterations of mathematical laws. Each iteration generates a new "moment" in 
time, along with the corresponding state of the Universe. This perspective aligns 
with some approaches to quantum gravity, such as loop quantum gravity, which 
posits that spacetime is quantized and made up of discrete units. 

In quantum mechanics, the notion of discreteness is already well established—
particles can exist in discrete states, and energy levels are quantized. By 
extending this concept to spacetime itself, our model provides a new way to think 
about the emergence of spacetime from a more fundamental iterative process. In 
this framework, the uncertainty and probability inherent in quantum mechanics 
could be viewed as a consequence of the stepwise nature of time, with each 
iteration introducing a new set of possibilities for the state of the system. 

Similarly, general relativity’s description of spacetime curvature could be 
understood as the large-scale manifestation of the iterative process. Just as the 
curvature of spacetime is determined by the distribution of matter and energy, 
the curvature in our model could be seen as the result of the feedback loops 
generated by the iterative process. These feedback loops cause the system to 
evolve in a non-linear fashion, leading to the complex geometry of spacetime 
described by general relativity. 

By treating time as iteration, our model suggests that the emergence of 
spacetime is intimately connected to the underlying iterative processes that 
govern the Universe. This offers a potential pathway toward reconciling quantum 
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mechanics and general relativity by showing that both theories may arise from 
the same fundamental iterative dynamics. 

 

Conclusion of Implications for Cosmology 

In summary, the iterative model of time has profound implications for our 
understanding of the Universe. It suggests that time is not a continuous flow but a 
series of discrete steps, each one driving the evolution of the Universe toward 
increasing complexity. The fractal-like structures that emerge from this process 
provide a new way to think about the large-scale structure of the Universe, while 
the connection to quantum mechanics and general relativity opens up exciting 
possibilities for a unified theory of spacetime. 

This model offers a radical rethinking of time and cosmology, one where iteration, 
rather than a pre-existing temporal dimension, is the driving force behind the 
evolution of the Universe. Time is not a passive backdrop but an active process 
that generates the complexity and structure we observe in the cosmos. 

 

6. Conclusion 

Summary 

In this paper, we have presented a radical reconceptualization of time, proposing 
that time is not an independent dimension but rather emerges from the iterative 
application of mathematical laws—specifically, Euler's Identity. The Universe, in 
this model, does not evolve in a continuous manner but progresses through a 
series of discrete steps, with each iteration representing a new increment in time. 

The iterative process that drives the Universe forward is simple in its formulation, 
yet profound in its implications. Each iteration of Euler’s Identity not only 
advances the state of the system but also increases its complexity, mirroring the 
progression of cosmic evolution. From the initial, unstructured state of the 
Universe, corresponding to the earliest stages of time, the system evolves 
through successive iterations, generating increasingly intricate and fractal-like 
structures. 
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This model allows us to rethink the nature of time and the evolution of the 
Universe. In our traditional understanding of cosmology, time is a continuous 
backdrop against which events unfold. However, in this iterative model, time is 
created by the iteration itself. The flow of time emerges from the system’s 
dynamic evolution, and with each step, the Universe advances toward higher 
levels of complexity. The fractal structures that arise from these iterations are not 
merely metaphorical; they represent the underlying fabric of reality, reflecting 
the self-similar patterns that we observe throughout the cosmos. 

By treating iteration as the fundamental driver of time, this model offers a new 
way to understand the emergence of complexity in the Universe. The intricate 
patterns that develop over the first 25 iterations are a direct result of this process, 
illustrating how simple mathematical rules can give rise to the rich and varied 
structures we see in the Universe today. 

 

Future Exploration 

While this paper focuses on the first 25 iterations of the iterative process, there 
are many avenues for future exploration. This model opens up new possibilities 
for research, both in theoretical mathematics and cosmology, as well as in more 
speculative areas that connect these fields. 

1. Extending the Iterative Model to Higher Dimensions: One of the most 
promising areas for future exploration is the extension of the iterative 
model to higher dimensions. Currently, we have applied the iterative 
process to complex numbers, which exist in a two-dimensional plane. 
However, by extending this model to include quaternions or higher-
dimensional objects, we might uncover new insights into the nature of time 
and the evolution of the Universe. This could also help bridge the gap 
between our iterative model and modern theories of higher-dimensional 
spacetime as suggested by string theory and other advanced frameworks. 

2. Incorporating Stochastic Elements: Another area for future research is the 
introduction of stochastic (random) elements into the iterative process. 
Currently, our model is fully deterministic—each iteration follows directly 
from the previous one, governed by the strict application of Euler’s Identity 
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and feedback loops. However, by introducing randomness into the system, 
we could model entropy and disorder in a more nuanced way. This could 
lead to a better understanding of the arrow of time, and how both order 
and disorder coexist and evolve within the Universe. 

3. Connecting the Iterative Model to Entropy and Thermodynamics: Building 
on the idea of stochastic elements, we could further explore how 
entropy—the measure of disorder in a system—relates to the iterative 
process. While the fractal structures generated by iteration suggest 
increasing complexity, we could investigate how disorder might also arise 
as a natural outcome of iteration. This could offer new insights into the 
second law of thermodynamics and the relationship between time, 
complexity, and entropy. 

4. Exploring Iteration in Quantum Gravity: Future research could delve 
deeper into how this iterative model of time might help us understand 
quantum gravity. In quantum mechanics, time is often treated as a 
parameter rather than a dynamic entity. In contrast, general relativity 
treats time as a dimension that can be warped by mass and energy. The 
iterative model could provide a framework for reconciling these two 
perspectives by suggesting that time and spacetime curvature both emerge 
from underlying iterative processes. This could lead to new approaches to 
the unification of quantum mechanics and general relativity. 

5. Simulating the Iterative Model Across Multiple Time Scales: To further test 
and refine this model, future research could involve the simulation of the 
iterative process across multiple scales of time, from the very first 
iterations (representing the early Universe) to potentially billions of 
iterations (representing the far future). These simulations could reveal how 
the iterative model handles phenomena such as black hole formation, the 
cosmic microwave background, and even the eventual heat death or other 
long-term scenarios of the Universe. 
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Closing Thought 

Reflecting on the insights gathered from this iterative model, we are led to a 
profound and inspiring conclusion: time itself is a fundamental mathematical 
process. The passage of time, the evolution of complexity, and the very structure 
of the Universe are all intimately connected to the underlying laws of 
mathematics. 

Euler’s Identity, a seemingly simple equation, holds within it the potential to 
describe the unfolding of the cosmos. The beauty and elegance of this 
mathematical expression suggest that the origins and development of the 
Universe are deeply intertwined with the principles of mathematics. Just as the 
Universe evolves through time, so too does its complexity evolve through 
iteration. The iterative process not only drives the passage of time but also shapes 
the intricate patterns and structures that define reality. 

This model encourages us to view mathematics not merely as a tool for describing 
the Universe but as the engine that drives the Universe’s evolution. By iterating 
on simple mathematical laws, we can glimpse the profound truths that lie at the 
heart of existence. Time, complexity, and structure are all manifestations of this 
iterative process, revealing that the Universe itself is a product of mathematical 
beauty and order. 

As we continue to explore the nature of time and the Universe, we may find that 
mathematics holds the key to unlocking the deepest mysteries of reality. Just as 
Euler’s Identity serves as a foundational element in our model, other 
mathematical principles may provide further insights into the origins and future 
of the cosmos. The journey toward understanding time and complexity is far from 
over, but this model offers a compelling first step in revealing the mathematical 
truths that underpin the very fabric of reality. 
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