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As far as the
laws of mathematics refer to reality, they are not certain; and as far as they
are certain, they do not refer to reality. 

— Albert Einstein


Prologue: Seeing the Grid and the Wave


Most of us never notice one of the deepest distinctions in
human thought because it is hidden beneath mathematics, science, and technology.


But once you see it, it appears everywhere.


Some things are discrete. They come in separate units. We
count them, classify them, and represent them with symbols. Numbers, words,
digital bits, categories, and algorithms all belong to this discrete world.


Other things are continuous. They flow rather than divide. A
melody, a river, a changing sky, the movement of a body, or the unfolding of a
conversation cannot be reduced to isolated pieces without losing something
essential.


For more than two thousand years, philosophers,
mathematicians, and scientists have struggled to understand the relationship
between these two aspects of reality. The tension first surfaced in ancient
Greece with the discovery of incommensurable magnitudes. Certain lengths
resisted expression through exact numerical proportions, revealing limits in a
purely numerical description of reality.


In the nineteenth century, European mathematics formalized
this divide into separate branches: discrete and continuous mathematics. The
former describes the world through discrete symbols and logical relationships;
the latter through continuity, motion, and change.


The division resurfaced in physics in the early twentieth
century. Quantum mechanics described a world of discrete events, while
relativity theory described a continuous space-time continuum.


It also appears in modern binary computing, where continuous
signals are converted into discrete symbols. And it appears in artificial
intelligence, which transforms language, images, and behavior into data that
machines can process.


Yet there is another story running alongside this one, a
story that unfolded in ancient China.


Long before the rise of modern science, Chinese cosmology
developed a way of thinking in which the discrete and the continuous were not
opposites but complementary expressions of a larger process. One expression of
this worldview is the I Ching (Book of Changes), a classic text
concerned with patterns of transformation in nature and human affairs.


The I Ching's hexagrams consist of six broken or
unbroken lines, discrete symbols arranged into recognizable patterns. Yet their
purpose was not to freeze reality into fixed categories but to illuminate the
ceaseless flow of change. The lines of the hexagrams shift, transform, and
combine, mirroring the rhythms of nature, history, and human affairs.


In the Chinese tradition, change is not an interruption of
order but the very fabric of order itself. The discrete and the continuous were
never at war; they were partners in a single unfolding pattern.


This book traces the history of these two visions, from
ancient Greece and ancient China to Gottfried Wilhelm Leibniz, the inventor of
binary arithmetic, and onward to modern physics, digital computation, and
artificial intelligence.


Its central argument is simple. The questions facing AI
today are not merely technological. They arise from a much older problem: the relationship
between representation and reality, between symbols and the world they seek to
describe, and between the discrete and the continuous, what this book calls the
Grid and the Wave.


Introduction: A Different Vision


This book began more than thirty years ago, on the streets
of Tokyo.


Japan struck me as both very old and very modern. Ancient
temples stood among glowing electronic billboards, but what fascinated me was
not the contrast between them. It was that the older world did not feel old.
Traditional Japanese architecture, gardens, and visual culture possessed a
quality that seemed unexpectedly modern — as though they belonged not only to
the past but also to the future.


At first, I assumed this was simply an aesthetic impression.
Yet the longer I stayed, the more I realized that this initial impression tied
into a larger question: why do certain traditions feel timeless, while others
appear locked within their own historical moment?


That question led me to explore the history of Japanese art
and architecture, and eventually beyond Japan to China, where many of the
underlying ideas had originated. It also led beyond art altogether — to
cosmology, mathematics, physics, and computation. 


And it led, eventually, to a figure I had not expected to
find at the center of the story: Gottfried Wilhelm Leibniz, the
seventeenth-century German mathematician who invented binary arithmetic and
who, after discovering the sixty-four hexagrams of the I Ching, believed that
the Chinese had developed the first binary code. 


For many years, I interpreted the I Ching much as Leibniz
did: as a remarkable binary system whose sixty-four hexagrams anticipated the
logic of modern computation. That insight was real, but it was incomplete. 


Over time I came to see that the hexagrams possess two
dimensions. On the one hand, they are discrete structures, composed of broken
and unbroken lines that can be counted, classified, and combined. But they are
also representations of continuous transformation—each line can move, each
hexagram can shift into another, and the sequence itself flows like a tide.
Their meaning lies not only in their configuration but in their capacity to
change.


In retrospect, this was the missing dimension—the one
Leibniz largely overlooked, and that I myself had initially missed. Leibniz
recognized the grid embedded in the hexagrams and saw in it a precursor to his
universal symbolic language. What he did not recognize was the wave: the underlying
conception of reality as an ongoing process of transformation.


 



That distinction would eventually lead me beyond the history
of the I Ching and into a much larger question: whether the tension between the
discrete and the continuous has shaped not only Chinese and European thought,
but also modern physics, computation, and artificial intelligence. 


This book is an attempt to follow that fault line—and to ask
what it means for how we understand the past, the present, and the future of
thought itself. The grid and the wave are not two systems. They are two ways of
seeing, and the difference between them may be the most important difference of
all.
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Selected Bibliography


This is not a comprehensive academic bibliography. It is a
guide to the works that most influenced the ideas in this book—a reader's route
through the shelves, not a catalog. The selections below are meant as points of
orientation for anyone who wants to go deeper.


Chinese
Philosophy and Cosmology


The I Ching, or Book of Changes - Translated
by Richard Wilhelm; rendered into English by Cary F. Baynes


The most influential English translation of the I Ching. Wilhelm's commentary
does something rare: it takes the hexagrams seriously as tools for navigating
change, not as ancient curiosities. His introduction alone is worth the price
of the book.


A Source Book in Chinese Philosophy - Wing-tsit
Chan


The essential one-volume collection. Chan covers
Confucianism, Daoism, Buddhism, and Neo-Confucianism with equal clarity. If you
read only one general introduction to Chinese thought, make it this one.


Thinking Through the I Ching - Kidder Smith


A thoughtful, accessible study of the I Ching as a
process-oriented system—exactly how this book treats it. Smith understands that
change (yi) is not just a theme of the text but its operating principle.


Science and Civilisation in China - Joseph
Needham


Needham's monumental study (multiple volumes, decades of
work) remains indispensable. He took Chinese science and cosmology seriously on
their own terms, not as a failed version of Western development. That
willingness to see differently is very much in the spirit of these pages.


Physics,
Information, and Computation


Quantum: Einstein, Bohr, and the Great Debate About the Nature
of Reality - Manjit Kumar


The clearest account I know of the philosophical tensions
within quantum mechanics, but Kumar tells the story of the Einstein-Bohr
debates with narrative pace and intellectual rigor. Essential background for
Chapter 6.


The Information: A History, a Theory, a Flood - James Gleick


A sweeping history of information theory and digital
abstraction. Gleick traces the idea from telegraphy and code systems through
Claude Shannon to the present. Beautifully written, and quietly alarming in its
implications.


Artificial
Intelligence and Governance


The Bitter Lesson - Richard Sutton


A short essay—barely a dozen pages—that has become famous in
AI circles. Sutton argues that raw scale has repeatedly beaten handcrafted
knowledge. I engage with his argument directly in Chapter 11. Read the
original; it's worth the twenty minutes.


The Alignment Problem - Brian Christian


The most balanced and accessible introduction to the
challenge of aligning machine learning systems with human intentions. Christian
is neither a doomer nor a booster, which makes him a rare and trustworthy
guide.


Weapons of Math Destruction - Cathy O'Neil


A concise, powerful critique of predictive systems in
hiring, credit scoring, policing, and education. O'Neil writes with moral
clarity and practical specificity. A foundational text for understanding what
happens when the grid forgets the wave.


The Age of Surveillance Capitalism - Shoshana
Zuboff


A major critique of the political economy of behavioral data
and predictive technologies. Zuboff's framework is essential for understanding
digital infrastructure as a system of power, not just a set of tools.


The Horizon Scandal: The Definitive Account - Nick
Wallis


The most comprehensive account of the British Post Office
scandal—a case in which a computer system's output acquired greater
institutional authority than the lived experience of hundreds of
sub-postmasters. Wallis tells the story in devastating detail. I draw on it
heavily in Chapter 10.


Related
Explorations


The Structure of Scientific Revolutions - Thomas
S. Kuhn


Kuhn's account of paradigm shifts is indispensable for
understanding how competing frameworks shape what societies regard as knowledge
and reality. Short, dense, and permanently useful.


The Beginning of Infinity - David Deutsch


A forceful defense of scientific explanation and the power
of formal reasoning. I do not agree with all of Deutsch's conclusions—he leans
harder into the grid than I do—but he articulates the modern rationalist
position at its strongest and most ambitious. A good sparring partner for the
arguments in this book.


Principles of Chinese Painting - George Rowley


An introduction to Chinese art emphasizing process,
relationship, and dynamic balance over realistic representation, and
contrasting Chinese artistic principles with Western perspective-based
traditions. A superb account of how Chinese cosmology informed Chinese
aesthetics.
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Modern computation moves between wave and grid.

Figure 1 — The Grid and the Wave
Two ways of representing reality: discrete structure and continuous

process.





