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This “fun, brain-twisting book . . . will make you think” as it explores more than 75 paradoxes in
mathematics, philosophy, physics, and the social sciences (Sean Carroll, New York Times–
bestselling author of Something Deeply Hidden)Paradox is a sophisticated kind of magic trick. A
magician’s purpose is to create the appearance of impossibility, to pull a rabbit from an empty
hat. Yet paradox doesn’t require tangibles, like rabbits or hats. Paradox works in the abstract,
with words and concepts and symbols, to create the illusion of contradiction. There are no
contradictions in reality, but there can appear to be. In Sleight of Mind, Matt Cook and a few
collaborators dive deeply into more than 75 paradoxes in mathematics, physics, philosophy, and
the social sciences. As each paradox is discussed and resolved, Cook helps readers discover
the meaning of knowledge and the proper formation of concepts—and how reason can dispel
the illusion of contradiction.The journey begins with “a most ingenious paradox” from Gilbert and
Sullivan’s Pirates of Penzance. Readers will then travel from Ancient Greece to cutting-edge
laboratories, encounter infinity and its different sizes, and discover mathematical impossibilities
inherent in elections. They will tackle conundrums in probability, induction, geometry, and game
theory; perform “supertasks”; build apparent perpetual motion machines; meet twins living in
different millennia; explore the strange quantum world—and much more.
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To Aristotle, the father of logic;To Richard Feynman, who saved my father’s life;And to my father,
whose curiosity burns brighter than the stars.
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IntroductionWe’ve quips and quibbles heard in flocks,But none to beat this paradox!A paradox,
a paradox,A most ingenious paradox.Ha, ha, ha, ha, ha, ha, ha, ha.This paradox.—Gilbert and
Sullivan, The Pirates of PenzanceA paradox is really a sophisticated magic trick. A magician’s
purpose is to create the appearance of contradiction: to pull a rabbit from an empty hat, to
violate the rules of logic and physics. Yet paradox doesn’t require tangible things like rabbits or
hats. Paradox works in the abstract, with words and symbols and concepts. It makes magic in
the mind.Most people can explain a magic trick using generalities. They may not know exactly
how an illusion works, but they’re familiar with the concepts of misdirection, sleight of hand, and
gimmicks. Paradox achieves the same effect, but with nothing you can touch. There’s no sleight



of hand—only sleight of mind.Paradox is the illusion of contradiction. A paradox is a set of two or
more contradictory claims or arguments, each with the appearance of sound logic and
reasoning. Reality allows no contradictions; paradox, as a concept, relies on the consciousness
of a perceiver. A paradox creates the appearance of inconsistency in the universe, but it never
identifies any genuine inconsistency. Any paradox can be resolved through the proper use of
logic in dismantling the appearance of contradiction.The question of whether there are any “real”
paradoxes tends to conflate paradox with contradiction. The illusion of contradiction is a real
cognitive phenomenon, but there are no real contradictions. Paradoxes do exist, just as magic
tricks and other sources of mental discord exist. The existence of real paradox does not imply
the existence of real contradiction, just as the existence of real magic tricks does not imply the
existence of real magic.The principle of noncontradiction (PNC) was first identified by Aristotle in
Metaphysics Book IV (Gamma). Aristotle believed PNC to be the firmest axiom of the universe.
According to Aristotle, noncontradiction is the axiom that makes reason, knowledge, and
scientific inquiry possible. The principle, he said, applies to all fields and subjects, without
exception. It is not a hypothesis that can be deduced logically or demonstrated experimentally,
but rather an absolute and inescapable truth upon which deduction and demonstration rely, and
a required presupposition for any rational philosophy. Aristotle believed that anyone claiming to
reject PNC would necessarily surrender the capacity for intelligent thought, discourse, and action
—and be condemned to a world of elusive truth and fallacious argument.Aristotle was a thinker
of extraordinary brilliance and prolific output, whose fields of study and interest encompassed
philosophy, physics, geology, psychology, biology, medicine, psychology, art, language, and
many other subjects. His teachings and writings have had a profound influence on civilization
and rational thought. Among his achievements was the conception of formal logic. His ancient
Greek predecessors passed down a rich intellectual heritage indeed, but logic was perhaps the
greatest achievement in the championship of reason itself. Aristotle is often called the “father of
logic” and a “father of Western philosophy.”The branch of philosophy concerned with developing
a theory of knowledge is epistemology. Epistemology answers the question: What is knowledge,
what makes it valid, and how do we gain it? To understand the relationship between our minds
and our existence, it is important for us to define and understand the concepts of reason,
rationality, and logic. The Russian-American philosopher Ayn Rand defines reason as “the
faculty that identifies and integrates the material provided by man’s senses” into concepts and
abstractions. She considered reason to be one of man’s three supreme values, along with
purpose and self-esteem. Reason, she observed, is the method by which we learn the nature of
the world and come to understand reality. She defines rationality as the virtue of recognizing and
accepting reason as “one’s only source of knowledge, one’s only judge of values and one’s only
guide to action.”In his famous speech at the climax of Ayn Rand’s magnum opus, Atlas
Shrugged, John Galt defines logic in terms of its relationship to contradiction:Logic is the art of
non-contradictory identification. A contradiction cannot exist. An atom is itself, and so is the
universe; neither can contradict its own identity; nor can a part contradict the whole. No concept



man forms is valid unless he integrates it without contradiction into the total sum of his
knowledge. To arrive at a contradiction is to confess an error in one’s thinking; to maintain a
contradiction is to abdicate one’s mind and to evict oneself from the realm of reality.Among the
corollary virtues of rationality are active-mindedness and intellectual ambition. Active-
mindedness entails the critical evaluation of ideas and the willingness to update one’s
convictions—even core convictions—in accordance with logic and reason. Intellectual ambition
is the desire to sharpen the mind: to expand one’s rational faculty through a process of mental
focus and exercise. The emotion that follows the embrace of these virtues is curiosity, the desire
to learn and understand. Curiosity can also manifest itself as discomfort with apparent
contradiction.The purpose of this book is to provide a context for you to identify the rational
process by which you resolve apparent contradiction. The forms of logic used in the resolutions
may vary. With each example, try to classify the logic. Give it a name. Do you use mathematical
principles? Formal logic? What kind of logic? Do you refine, expand, and generalize concepts
that you have already formed? Do you create new concepts? Do you look for clarity and
definition in ambiguous language? Do you challenge hidden assumptions? Asking these kinds
of questions can make you a more effective learner and thinker. Resolving a paradox is one
thing, but understanding the nature of a resolution is another. It’s not just learning and thinking;
it’s learning about learning, and thinking about thinking.Let’s use an example to see what this
kind of unpacking might look like. Consider two apparently contradictory claims: (1) Frederic has
lived for twenty-one years, and (2) Frederic has had exactly five birthdays. This is precisely the
“most ingenious paradox” referenced in Gilbert and Sullivan’s comedic operetta The Pirates of
Penzance, which tells the story of a boy named Frederic, who is contractually released from his
indentures to a band of pirates upon his “twenty-first year.” Frederic, it turns out, was born on
February 29. The appearance of contradiction arises from the assumption that the same
calendar date is reached every 365 days. Most people implicitly equate “number of years lived”
with “number of calendar birthdays.” This equivalence follows from the assumption, but the
assumption is false. There are leap years. Case closed. Paradox resolved.Or, is it? We can dig
deeper. Why are there leap years? The time it takes the Earth to revolve once around the Sun is
not an even multiple of the time it takes the Earth to rotate fully about its own axis. Why do we
care to incorporate the Earth’s rotational period into the calendar? So humans can time their
activities around naturally evolved sleep cycles and navigate the world in the presence of light. It
takes approximately 365.25 days for the Earth to complete one revolution. Without the leap year
correction of February 29 every so often, calendar dates would no longer correspond to highly
localized positions of the Earth’s orbit around the Sun. In time, the seasons would be thrown off
kilter. In 728 years, spring would become fall and summer would become winter. Why would that
matter? There are benefits to synchronizing the calendar with expected temperatures and other
seasonal changes. Among them has been the human ability to avoid starvation by optimally
timing crop cycles.The leap year was introduced over two millennia ago, in 46 B.C., by Julius
Caesar, with the counsel of a trusted astronomer. The need for the leap year had been



discovered even before that by the Egyptians. The “most ingenious paradox” is perhaps even
more ingenious than Gilbert and Sullivan realized when writing their comedy. Frederic’s plight is
actually connected to agriculture and other aspects of civilization that have historically benefited
from seasonal synchronization. The full resolution of the paradox calls for an understanding of
calendar design and an investigation into the origin of the concepts “day,” “season,” and “year.”
Only by looking deeply into the relationships between these concepts and their value to human
life could we see the full story behind why the initial assumption, that the same calendar date is
necessarily reached every 365 days, is false.This is the kind of resolution and analysis that you
can expect in this book. Untangling the contradiction is half the story, and understanding the
nature of the resolution—asking, “How did we just resolve that?”—is the other half.The American
logician and philosopher Willard Van Orman Quine categorized paradoxes into three classes:
veridical, falsidical, and antinomical. A veridical paradox provides a sound argument
demonstrating a result that seems absurd but is actually true. The “most ingenious paradox” is
veridical because Frederic in fact has had only five birthdays despite his twenty-one years of life.
A falsidical paradox provides an absurd result using logic that appears sound but is actually
fallacious. A mathematical proof that sneaks in a forbidden division by zero can be used to prove
that 1 = 0; both the result and the proof are invalid, so such an example is falsidical. Finally, an
antinomical paradox, more commonly called an antinomy, produces inconsistency using
frameworks of reason that are considered standard and acceptable. Antinomies compel us to
question and revise those frameworks. One famous antinomy is the Liar Paradox, a self-
refutation that boils down to: “This statement is false.”The paradoxes will range broadly in
difficulty and in the degree to which comfort with certain mathematical concepts may be helpful
or necessary. The book can be enjoyed by intellectually ambitious readers of any background
who calibrate the reading experience with their level of training and appetite for challenge.
Readers are encouraged to focus on parts of the book that seem just out of reach. Typically, if a
concept seems just out of reach, the effort of focus will make it comprehensible. That’s how the
learning happens. If you’re tempted to skip part of a chapter because the concepts seem too
foreign, you might try reviewing the introduction to that chapter. Each introduction is designed to
serve as a crash course in the prerequisite concepts for the chapter. If the difficulty is still too
great conceptually or notationally, there is no harm in moving to other parts of the book that you’ll
find more interesting.The book is organized into chapters, each focusing on a certain class of
paradox. The chapters are likewise divided into sections, each covering an individual paradox,
although sometimes multiple related paradoxes are covered in a given section. Each section
unravels with a presentation of the paradox at hand, a set of mutually inconsistent claims, and
finally discussion and resolution designed to help you understand the source of mental discord
and identify the cognitive process used to resolve it. Some paradoxes (sections) were difficult to
slot into a single class (chapter), but a single decision was made for each based on the most
pertinent concepts. At the end of the book, you will find a Notation Guide.The chapters cover a
wide variety of fields, including mathematics, logic, philosophy, the social sciences, and physics.



The physics chapters were written by or with Aidan Chatwin-Davies, Michael Coughlin, and
Nicholas Laurita. The final chapter includes a guest essay and poem by Grant Sanderson. I have
welcomed the input of numerous peer reviewers and done my best to avoid mistakes, but some
may have slipped through the cracks. Readers are encouraged to notify me of any errors
discovered. An errata sheet will be maintained on my personal website, .Paradox is a feature of
everyday life. It may not always be mathematical or otherwise academic in nature, but we
encounter it with surprising, if not frustrating frequency, most often in the realm of human
behavior. By reading this book, you’ve sought out even more paradox than what life presents on
its own. You must have a special kind of curiosity. May these paradoxes delight that special
curiosity of yours, dear reader, and show you something about the way your mind works.
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PhiloAssembler, “Paradox: good perspective to uncover "the interesting". Interesting and
challenging.”

DS, “Intellectually challenging. A well written book that addresses the concept of paradox and
illustrates it well - I have read other books on the topic and found this work to be extensive, even
managing to add a few paradoxes I had not read about. My only point about this book is that I
think maths/logic and physics paradoxes are for different audiences. I personally bought the
book to learn about maths and logic, and found the two long physics chapters very difficult to
read.”

The book by Matt Cook has a rating of  5 out of 4.3. 43 people have provided feedback.



Language: English
File size: 11213 KB
Text-to-Speech: Enabled
Enhanced typesetting: Enabled
X-Ray: Not Enabled
Word Wise: Enabled
Print length: 478 pages
Lending: Not Enabled
Screen Reader: Supported
Simultaneous device usage: Unlimited

http://www.neutronbyte.com/api/Wa18oYTP/d

