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The Journey of Traditional Physics: From Descartes
to the Quantum Revolution

Pre-data Era Dialectics: From Aristotle to Descartes

In the history of physics, the period before the rise of experimental inductive
methods is known as the pre-data era. During this time, physics relied mainly on
philosophical dialectics. Dialectics, as a method of thought and reasoning, especially
emphasizes dialogue and resolution between opposing viewpoints.

Aristotle and Zeno's Paradoxes

Aristotle conducted a dialectical analysis of Zeno's paradoxes, which aimed to prove
the impossibility of motion through logical reasoning. In his book "Physics," Aristotle
refuted Zeno's views, opposing Zeno's paradoxes regarding motion and time using
dialectics. Zeno's paradoxes, especially the "Achilles and the Tortoise" paradox,
challenged the possibility of motion. Aristotle, by analyzing the nature of motion and
time, proposed the distinction between potential infinity and actual infinity, pointing
out that Zeno's paradoxes stem from misunderstandings of infinity and continuity.
Aristotle believed that although time and space can be infinitely divided, this does
not prevent the actual occurrence of motion, highlighting the conceptual
differentiation between potential and actual infinities and their implications for
understanding motion and continuity.

Aristotle's consideration of Zeno's logical reasoning was a significant rebuttal
(reference: Aristotle's Physics). He argued that the infinite divisibility of time and
space does not lead to the impossibility of motion but rather illustrates how infinity
and finiteness coexist in nature. Aristotle demonstrated the capability of dialectics in
resolving seemingly contradictory philosophical issues, explaining the continuity and
possibility of motion (reference: Aristotle, Physics, Book VI).



Bradwardine's Critique of Aristotle

Medieval philosopher Thomas Bradwardine criticized Aristotle's views, arguing that
Aristotle relied too much on experience in dealing with motion and infinity without
deeply exploring the logical structure of these concepts. Bradwardine pointed out
through logical analysis that Aristotle's method has limitations in dealing with infinity
and continuity, emphasizing the importance of logical reasoning in understanding
the natural world.

Bradwardine's critique highlighted the elevated status of logical analysis in medieval
thought. His criticism reflects the medieval scholars' in-depth exploration and
expansion of Aristotle's theories, showing an enhanced role of logical thinking in the
scientific method (reference: Bradwardine and Aristotle).

Descartes' Perspective

Descartes reconsidered the views of Aristotle and Bradwardine, laying the
groundwork for mechanical philosophy, which later paved the way for the scientific
revolution. Faced with these dialectical discussions, Descartes adopted a more
skeptical stance. In "Meditations on First Philosophy," he introduced methodological
skepticism, questioning the foundations of traditional philosophy and science.
Descartes believed that true knowledge and the establishment of science could only
be achieved through doubt and logical reasoning. His approach represented a shift
from experience and dialectics to rationality and logical reasoning (reference:
Descartes, Meditations on First Philosophy, Part One). Thus, Descartes' theory mainly
focused on the motion of objects and the nature of space, favoring the rigorous
application of mathematics and geometry, contrasting sharply with traditional
dialectics.

Descartes' views indicate an extension of traditional dialectics. He emphasized the
importance of deeply understanding and explaining examples and viewpoints
through logical reasoning. Descartes argued that, in addition to considering different
viewpoints and simple examples, ambiguities should be avoided through careful
observation and data analysis, relying on logical deduction to verify and strengthen
dialectical conclusions, i.e., his emphasis on clear and distinct perception. This
method underscored the core role of rationality and strict logic in the acquisition of
knowledge.

Descartes' perspective represented a shift from experience and dialectics to
rationality and logical reasoning. His methodological skepticism and advocacy for
mechanical philosophy were not only critiques of Aristotle and Bradwardine's views
but also presaged the birth of modern scientific methods. Descartes emphasized the
necessity of understanding the natural world through mathematics and geometry, a
viewpoint that had a profound impact on the subsequent scientific revolution.



Through these historical cases, we see that in the pre-data era, dialectics was not
only the main tool for solving philosophical and scientific problems but also
foreshadowed the development of a science methodology fully based on
observation and experimentation.

Each thinker, within the framework of dialectics, laid the groundwork for subsequent
scientific methods through their in-depth exploration of nature and logic. These early
explorations revealed the significant role of dialectics in the development of science
and how it paved the way for later inductive and experimental methods.

Reference Note 1

The perspectives of Aristotle, Bradwardine, and Descartes can be reflected in their
own works. Leonard Kelley's essay provides a comparative introduction to the stage
of physics during this period.

The Advent of the Data Era: Newton Formally Initiates the
Inductive Wave in Physics

The main difference between Descartes and Newton in physics lies in their
understanding of space, motion, and force. Newton's views were in many ways a
development and deepening of Descartes' views, especially concerning the nature of
space and motion:

o Descartes believed space was equivalent to the extension of matter, and motion was
relative, depending on the observer's frame of reference.

e Newton introduced a more descriptive concept of absolute space, believing motion
has an absolute meaning, not entirely dependent on the observer's frame of
reference.

And in terms of the laws of motion:

o Descartes' laws emphasized the ability of objects to maintain their state of motion,
suggesting that an object would maintain its straight-line motion or rest state in the
absence of external forces.

e Newton's law of inertia shared similar views, but he further developed the concepts
of force and acceleration, forming Newton's laws of motion.

Importantly, Newton's methodology was based entirely on experimental data and
used mathematical tools to explore the fundamental principles of natural
phenomena. Compared to Descartes, Newton relied more on observation and
experimentation to verify his theories. For example, his experimental records in optics
not only showcased his experimental skills but also reflected his inductive method.
Newton himself highlighted the importance of experiments and observations in his
work. In the preface of "Principia," he emphasized the significance of theories built



on empirical facts (This can be further discussed in the Stanford Encyclopedia of
Philosophy - Newton's Philosophiae Naturalis Principia Mathematica. Meanwhile,
articles on JSTOR also provide insight into Newton's understanding of Descartes)

Newton's work was largely based on his detailed observations of natural phenomena,
using experimental data to verify and refine his theories. In "Mathematical Principles
of Natural Philosophy," Newton not only presented the mathematical description of
celestial motion but also introduced the law of universal gravitation, supported by
precise observational data and mathematical reasoning (reference: Stanford
Encyclopedia of Philosophy - Newton's Philosophiae Naturalis Principia
Mathematica).

Newton's systematic study of force and motion, especially his formulation of the
three laws of motion, not only mathematically defined the fundamental concepts of
physics but also supported these concepts with experimental and observational data.
This reliance on experimental data and the application of mathematical tools were
distinctive features of the scientific method in Newton's era.

Compared to Descartes' approach, Newton's method placed greater emphasis on
empirical data and experimental verification. While Descartes highlighted logic and
mathematics, Newton applied these tools to experimental observations, making
physics a more empirical science. This shift represented a significant transition from
pure theoretical reasoning to inductive reasoning based on observation (reference:
JSTOR - Newton's Principia and the Philosophers of the Enlightenment).

The rise of inductive reasoning was closely related to the development of
experimental science and the increase in data volume. With advances in experimental
techniques and observational capabilities, scientists were able to collect more data
and observations. This accumulation of data provided a rich foundation for extracting
universal laws from specific instances, making induction a very important method in
scientific research. Through induction, scientists could formulate broader and deeper
theoretical hypotheses based on observed phenomena, advancing the development
of scientific knowledge.

Reference Note 2

Smith discusses Newton's Principia Mathematica, highlighting the mathematical and
physical principles of classical mechanics, as well as the scientific methodology and
mathematical description of nature. Ivory's article focuses on the mathematical
analysis of fluid dynamics and planetary shapes, representing a specific example of
applying Newtonian mechanics to understand particular natural phenomena.



The Advance of the Data Era: Leibniz's Relationalism

Gottfried Leibniz's relationship with Isaac Newton was complex, especially regarding
the invention of calculus and their understanding of space, time, and matter (e.g., in
the "Leibniz-Clarke Correspondence")

In the records of the Leibniz-Clarke Correspondence, we can find debates on natural
philosophy and theological issues between Leibniz and Newton's supporter, Samuel
Clarke. While there was competition, Leibniz's work also extended Newton's theories
in some respects, especially in promoting a data-driven research methodology in
physics, where his ideas held significant importance.

Leibniz employed the "Principle of Sufficient Reason" and the "Principle of the
|dentity of Indiscernibles," thereby lending a distinct rationality to the method of
data induction unlike before.

The Principle of Sufficient Reason states that "nothing is without a reason," meaning
every existing thing has a reason for its existence (reference: Stanford Encyclopedia
of Philosophy - Principle of Sufficient Reason). This principle emphasizes the
necessity of a deep understanding of natural phenomena, not just being satisfied
with observed phenomena but exploring the logic and reasons behind them.

The Principle of the Identity of Indiscernibles posits that if two entities are
indistinguishable in all aspects, they are essentially the same. This principle became
particularly important in the development of physics, as it highlighted the
importance of meticulous categorization and definition of observational data,
providing a philosophical foundation for the precision and systematic nature based
on data (reference: Stanford Encyclopedia of Philosophy - Identity of Indiscernibles).

It's noteworthy that while Leibniz did not directly mention observational data in the
description of the Principle of Sufficient Reason, instead using "causality" to illustrate
the principle, in the Principle of the Identity of Indiscernibles, Leibniz used the
concept of "reality” and equated it with observation. Thus, data equals "reality," and
"reality” is almost synonymous with causality (reference: Leibniz's introduction of the
concept of Monads corresponds to this view).

Leibniz's statements, though somewhat cryptic, seemed to convey a hopeful
message to researchers: "As long as research requires, data can be found, and with

data, causality can be mastered!"

An era where positivism is almost synonymous with causality was officially initiated.


https://plato.stanford.edu/entries/sufficient-reason/
https://plato.stanford.edu/entries/sufficient-reason/
https://plato.stanford.edu/entries/identity-indiscernible/

Reference Note 3

Clarke (1717) collected communications between Leibniz and Clarke, showcasing
debates on the universe, the existence of God, and natural laws in early modern
philosophy. Arthur (2001) provided a review of Vailati (1997) on the study of the
Leibniz-Clarke Correspondence, exploring the debates between these two
philosophers on the universe, theology, and natural laws, focusing on their differing
stances on determinism and free will. Rowe (2021) in "Divine Freedom," although
primarily discussing the concept of God's free will, references, and interprets the
Leibniz-Clarke Correspondence research in the first chapter as an additional
reference.

Digression: Kant

At this time, with data prevailing in such a trend, Kant critiqued these views and
proposed alternative solutions. Kant pointed out that geometry is synthetic and a
priori, and space is a feature of our capacity to represent external objects. He
attempted to deeply analyze the complex relationships between mathematics,
metaphysics, and geometrical knowledge. However, his analysis was soon overlooked
by researchers.

It's worth noting that his research has had a lasting and profound impact on later
philosophy and the philosophy of science.

Reference Note 4
Kant's main discussions on physics are found in the Critique of Pure Reason, a classic
work in the field of philosophy.

Data Reigns Supreme: Berkeley and Mach Question the Legacy
of Dialectics

In an era where data and reasoning hold a central place in scientific research,

George Berkeley and Ernst Mach represent empiricism, advocating for a data-centric
approach in physics and questioning the theories derived from dialectics. They
specifically challenged the concept of absolute space in Newton's theories,
emphasizing that science should be based on direct experimental data, avoiding any
assumptions from other foundations.

For example, Berkeley in "De Motu" questioned abstract concepts in physics, such as
force and absolute space, arguing that these concepts lack an empirical basis
(reference: De Motu - Berkeley's essay). Berkeley's philosophy emphasized sensory
experience, believing that only things perceptible to the senses are real.



Mach, in "The Science of Mechanics," also criticized the foundations of classical
mechanics, especially the concepts of absolute space and time. He argued that all
scientific theories should be based on observable facts, not abstract concepts.
(reference: [The Science o.....])

Berkeley and Mach's ideas influenced many later physicists, including Einstein,
pushing physics towards a more empiricist direction and emphasizing the central role
of data in scientific research. However, this also led to an over-reliance on data in the
academic world, sometimes overlooking the value of dialectics in theoretical
construction.

Through the works of Berkeley and Mach, we observe the underlying tension
between empiricism and dialectics in the methodology of physics. The continued rise
of data induction laid the groundwork for the recognition of data limitations and
ideological shocks during the era of quantum mechanics, also providing fertile
ground for the emergence of some nihilistic viewpoints.

Reference Note 5

Daniel E. Flage, in his study of George Berkeley, analyzed in detail how Berkeley
criticized the popular scientific and philosophical theories of the time, especially
questioning the mathematical foundations of Newtonian physics, advocating that
only perceivable things are real. This viewpoint challenged the scientific and
philosophical common sense of the time, having a profound impact on subsequent
philosophical thought. For more details, please refer to the original literature or
related academic resources. Berkeley's De Motu argues that all knowledge about
reality comes from sensory experience, opposing the concept of matter in abstract
thinking. Here, Newtonian mechanics' philosophical foundation is criticized from an
empiricist standpoint, questioning some of Newton's concepts.
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The Impact of Induction: Quantum Phenomena in Experiments

The double-slit experiment, first conducted by the British scientist Thomas Young in
1801, demonstrated the wave nature of light. That is, when light passes through two
closely spaced slits, it forms a series of alternating bright and dark bands on an
observation screen, similar to the interference phenomenon of waves, contradicting
the predominantly particle-based optical view of Newton.

This experimental result exceeded the understanding of light by various physical
theories at the time; from the appearance of the double-slit experiment to the birth
of quantum mechanics, physicists tried to explain these new experimental results by
improving induction methods. Meanwhile, the physics community underwent
profound reflection and struggle with causality. Although the double-slit experiment
revealed the wave-particle duality, satisfactory explanations based solely on data-
driven induction were still lacking by the early 20th century.

Einstein was a representative outstanding scientist of this period. Through the
development of theories such as general relativity, he integrated and greatly
expanded the theoretical achievements obtained through induction methods. These
theories achieved significant success on a macroscopic scale. However, even
Einstein's contributions to the physical framework through relativity did not fully
explain the results of microscopic experiments.

With further experimental and theoretical explorations, such as Planck's quantum
hypothesis and Heisenberg's uncertainty principle, physicists began to realize that



traditional inductive methods had fundamental limitations in explaining the
microscopic world, or "quantum behavior."

This unresolved disquiet persisted into the early 20th century until the development
of quantum mechanics provided a new theoretical foundation for these challenges.
Scientists like Niels Bohr, Werner Heisenberg, and Erwin Schrédinger, by introducing
quantum principles such as the uncertainty principle and wave function, established a
new theoretical framework to explain quantum phenomena, including the results
observed in the double-slit experiment.

Although quantum mechanics achieved great theoretical success, it also triggered
profound reflections on the methods of physics research. Quantum mechanics
showed that the interpretation of experimental data is no longer direct and simple,
but requires a complex mathematical framework and new concepts of probability.
This marked a significant shift in the methodology of physics, from direct data
induction to accepting the limitations of data. It emphasized the role of the observer
and the measurement process on the state of physical systems.

For example, in quantum mechanics, the outcome of events is no longer uniquely
determined by their previous state, in stark contrast to the principle of determinism
in classical physics. Experimental results in quantum mechanics, such as the three-
box experiment, show that outcomes are not uniquely determined by inputs but are
governed by probabilistic rules, posing a direct challenge to traditional
understandings of causality.

After the conceptual system of quantum mechanics was fully formed, especially with
Heisenberg's uncertainty principle and the concept of quantum entanglement, it was
shown that the predictability and determinacy of physical phenomena are not as
clear-cut as in classical physics. The limitations of traditional inductive methods in
explaining microscopic phenomena became apparent, revealing the necessity for a
new scientific paradigm. That is, traditional induction, more precisely the
understanding of causality within traditional induction, needs to be re-examined and
adjusted.

In this context, scientists began to rethink the nature of causality and how to
understand and accept the probability and non-locality in quantum mechanics while
still valuing experimental data.

The development of quantum mechanics not only propelled theoretical
advancements in physics but also promoted a reflection on scientific methodologies,
especially reevaluating the understanding of inductive methods and causality. The
work of physicists during this period, though theoretically significant, revealed the
limitations of classical induction when confronted with quantum phenomena, laying
the groundwork for further development in scientific theory and philosophy.



Summary: The rise of quantum mechanics and the double-slit experiment showcased
a significant shift in the methodology of physics, particularly in the understanding of
causality. During this period, physicists faced an unprecedented challenge: how to
explain the non-intuitive results observed in quantum phenomena without sacrificing
the core of scientific methodology—causality and induction.

Reference Note 6

The reference material discusses in detail the challenge quantum mechanics poses to
traditional notions of causality and scientists' responses. For instance, Bell and Aspect
explore the impact of quantum mechanics on causality and possible solutions in
"Theories of Local Measurability in Quantum Mechanics". These discussions reflect
the profound changes in the understanding of causality within the physics
community in the face of quantum phenomena.

Inductive Climax, Dialectic Return: General Relativity and Space

As mentioned earlier, the success of relativity on a macroscopic scale can be seen as
a fusion and reshaping of various space theories and non-space theories. It marks
the peak of theories based on data induction but also leaves challenges for future
exploration; the understanding of spacetime is one of these challenges.

From Aristotle onwards, there have been two different conceptions of spacetime.
Within these, substantivalism and relationalism are two diverging views debated
within mainstream discourse:

For substantivalists, spacetime is considered an existing entity, objective and
independent of matter. This view sees spacetime as a container within which objects
move and exist; spacetime has its independent properties and structure.
Relationalism, on the other hand, argues that spacetime is merely a manifestation of
the relationships between objects. Space is where objects are located, and time is a
measure of motion and change. For example, Galileo's concept of relativity,
emphasizing the importance of observers and reference frames in understanding
spacetime.

General relativity revolutionized traditional views of spacetime, treating time as an
equal dimension to space and introducing the concept of spacetime curvature. In
classical physics, time and space were seen as independent and fixed backgrounds.
General relativity showed that matter and energy could affect the geometric
structure of spacetime, causing it to curve. For example, Earth's orbit around the Sun
can be understood as Earth's natural motion within the spacetime curvature caused
by the Sun, rather than being directly pulled by an invisible force.



General relativity represents a new stage and depth in humanity's understanding of
spacetime. However, under general relativity, the debate between substantivalism
and relationalism was not definitively resolved. In general relativity, spacetime is seen
as a dynamic entity interacting with matter and energy, which seems to support
substantivalism, as the structure of spacetime can be determined by the distribution
and motion of matter, and spacetime itself can influence how matter is distributed
and moves. At the same time, the curvature and dynamic characteristics of spacetime
also support relationalism, emphasizing the interdependence between spacetime
and matter.

Although general relativity provided profound insights into understanding
spacetime, it did not explicitly resolve the debate between substantivalism and
relationalism. This suggests that the final exploration conclusions of spacetime by
induction might be a coexistence of substantivalism and relationalism. This also
indicates that future explorations of spacetime might require approaches beyond
data collection, and finding an explanation that accommodates both will be one of
the key research discoveries.

Reference Note 7

Cropper (2001) reviews the lives and times of leading physicists from Galileo to
Hawking. Landau and Lifshitz (1977) in "Quantum Mechanics: Non-Relativistic
Theory" provide a comprehensive introduction to the foundational theories of
quantum mechanics, diving deep into the subject.

Wolfram's Computational Models: A New
Perspective on Physics

As mentioned previously, in the context of quantum mechanics, scientists began to
rethink the nature of causality and how to maintain respect for experimental data
while understanding and accepting the probability and non-locality within quantum
mechanics.

Structuralism is one of the research directions that emerged subsequently. Especially
in the studies of quantum mechanics and general relativity, structuralism is exploring
deeper theoretical structures and foundations. This includes researching the
relationships between physical entities, not just the entities themselves, and how
these relationships constitute the basis of physical reality. The cutting-edge
developments involve structuralist views in quantum field theory, string theory, and



quantum gravity theory, aiming to reveal more fundamental structures of spacetime
and matter. These theories attempt to transcend traditional physics frameworks,
proposing more fundamental ways to describe nature.

For example, in spacetime theory, structuralism can provide a perspective between
substantivalism and relationalism, trying to resolve the disputes between these two
theories. It particularly considers the dynamic interaction between spacetime and
matter in general relativity, emphasizing the structural properties of spacetime, rather
than viewing spacetime as composed of independent entities or merely as
relationships between objects.

Beyond connecting existing theories, the emergence of structuralism can also be
reflected in entirely different research:

For instance, Stephen Wolfram's cellular automaton theory, especially the discussions
in his work "A New Kind of Science," can be seen as a structuralist approach.

is a practical example of structuralist philosophy. Through computational research
methods, he shows how very simple rules can produce highly complex phenomena
and locally ordered patterns; he delves deeper into how simple rules generate
complex behavior and structures in large-scale complex systems. This resonates
significantly with structuralism's emphasis on the importance of structures and
relationships, reflecting structuralism's focus on how the properties and behaviors of
the whole emerge from the interactions of basic components.

Under the understanding that space is an arrangement of information, both
substantivalism and relationalism, the two possible theories of spacetime, are
applicable: the rules governing the development of things are constrained within a
previously empty scope. However, within this, we can only perceive space within the
scope of relationships between things, "we imagine that there are abstract relations
between atoms of space, and in the end, the pattern of these relations defines the
structure of physical space." (Quoted) Here, the two options are distinguished as
different concepts, both essential conditions for the development of our world.

It should be noted that, based on current information, there appears to be no
specific research directly exploring the relationship between Stephen Wolfram's
cellular automaton theory and structuralism. Incorporating cellular automaton theory
into the structuralism framework requires a series of analyses and confirmations,

such as: Theoretical Comparative Analysis: Deeply analyzing the core philosophy
and principles of structuralism, as well as Wolfram's cellular automaton theory, to
identify commonalities and differences between them. Focus on how structuralism's
emphasis on structure, relationships, and the properties of the whole are reflected in
the behavior and pattern generation of cellular automata. Analyze whether Wolfram's
theory supports structuralism's views on the relationships between structures and



systems. And Interdisciplinary Analysis in Related Fields (physics, metaphysics,
etc.), Empirical Research, and Academic Exchange and Publication. Only through
these rigorous steps can we more systematically explore and confirm whether cellular
automaton theory can be considered a branch or practice of structuralism, and what
significance and value this classification has for understanding complex systems.

Here, | tentatively throw out a suggestion, without delving too much into the
relationship between cellular automata and structuralism. Instead, | want to point out
that new, computational theories can serve to expand and reorganize existing
theories, providing important supplements.

Undoubtedly, Wolfram's emphasis on computational theories has ventured into areas
that physics, long based on data and induction, has never touched; it also elevates
dialectics through the comparative analysis of a multitude of assumptions.

Exploring these evolutionary theories and concepts from basic rules to complex
structures is crucial; such research complements traditional physics theories based on
induction and relational studies (especially those most compatible, like general
relativity) and is worthy of long-term cultivation by our new generation of
researchers.

In this regard, | encourage the new generation of scholars and students to
understand this unique research direction, to bravely try different research methods,
and even to think about specific propositions and paradoxes (such as time travel) in
various theoretical frameworks (logically, physically and metaphysically,
phenomenologically) in imaginative ways. Only by approaching problems with a
lively and accurate perspective on specific issues can we gain a deeper
understanding of spacetime and the physical world, thus more likely to continue
breaking through the ongoing challenges in physics. Here, Descartes' maxim is still
applicable:

We never go wrong when we assent only to things that we vividly and clearly
perceive.

This section concludes with a quote from "the concept of the ruliad™:

What of the future? The future of our civilization might well be a story of mapping
out more of rulial space. If we continue to invent new technology, explore new ideas,
and generally broaden our ways of thinking and perceiving, we will gradually—albeit
in tiny steps—map out more of rulial space. How far can we get? The ultimate limit is
determined by the maximum rulial speed. But if we expect to maintain our character
as "observers like us,” we'll no doubt be limited to something much less.



Reference Note 8

In fact, in some specific areas, a "causal revolution” has already unfolded. One can
refer to Pearl and Mumford's discussions on causality from a statistical perspective
and breakthroughs in specific fields.

Other literature showcases discussions and analyses on spacetime structuralism,
structuralist paths in physical theories, and observer theory. Greaves and Slowik delve
into the philosophical perspective of spacetime structuralism, exploring how physical
theories reflect the essential structure of spacetime. Mumford and Anjum, from a
philosophical angle, discuss causality, providing a foundation for understanding the
physical world and philosophical questions.

For those interested in Wolfram's research, a good starting point is his TED2010 talk
"Computing a theory of all knowledge."

Stephen Wolfram's publications, including "The Concept of the Ruliad," introducing
the computational model concept of the universe—a further development of his "A
New Kind of Science" theory, and "Observer Theory," discussing the role of observers
in computation and how observation outcomes affect our understanding of the
universe, can be directly found online with well-organized text resources. "A New
Kind of Science: A 15-Year View" reviews the impact and progress 15 years after the
publication of his major work. These are suitable for beginners and are
recommended for reading. For deeper insights, one can directly read his
comprehensive books and explore the "What We've Learned from NKS" YouTube
playlist, where Stephen Wolfram discusses the chapters of "A New Kind of Science”
(NKS) in view of recent developments.
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