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The Colossal Book of Mathematics Jul 19 2019 The author presents a selection of pieces from his Scientific American "Mathematical Games" column,
presenting puzzles and concepts that range from arithmetic and geometrical games to the meaning of M.C. Escher's artwork.
The Man Who Counted: A Collection of Mathematical Adventures Nov 22 2019 “A great storyteller.”—Paulo Coelho, author of The Alchemist Malba
Tahan is the creation of a celebrated Brazilian mathematician looking for a way to bring some of the mysteries and pleasures of mathematics to a
wider public. The adventures of Beremiz Samir, The Man Who Counted, take the reader on a journey in which, time and again, Samir summons his
extraordinary mathematical powers to settle disputes, give wise advice, overcome dangerous enemies, and win for himself fame, fortune, and rich
rewards. We learn of previous mathematicians and come to admire Samir’s wisdom and patience. In the grace of Tahan’s telling, these stories hold
unusual delights for the reader.
The New York Times Book of Mathematics Oct 14 2021 Presents a selection from the archives of the New York newspaper of its writings on
mathematics from 1892 to 2010, covering such topics as chaos theory, statistics, cryptography, and computers.
The Search for E. T. Bell Nov 03 2020 This is a compelling account of this complicated, difficult man.
Mathematics for the Nonmathematician Dec 16 2021 Erudite and entertaining overview follows development of mathematics from ancient Greeks to
present. Topics include logic and mathematics, the fundamental concept, differential calculus, probability theory, much more. Exercises and
problems.
The Man of Numbers Jan 25 2020 In 1202, a 32-year old Italian finished one of the most influential books of all time, which introduced modern
arithmetic to Western Europe. Devised in India in the seventh and eighth centuries and brought to North Africa by Muslim traders, the Hindu-Arabic
system helped transform the West into the dominant force in science, technology, and commerce, leaving behind Muslim cultures which had long
known it but had failed to see its potential.The young Italian, Leonardo of Pisa (better known today as Fibonacci), had learned the Hindu number
system when he traveled to North Africa with his father, a customs agent. The book he created was Liber abbaci, the 'Book of Calculation', and the
revolution that followed its publication was enormous.Arithmetic made it possible for ordinary people to buy and sell goods, convert currencies, and
keep accurate records of possessions more readily than ever before. Liber abbaci's publication led directly to large-scale international commerce and
the scientific revolution of the Renaissance. Yet despite the ubiquity of his discoveries, Leonardo of Pisa remains an enigma. His name is best known
today in association with an exercise in Liber abbaci whose solution gives rise to a sequence of numbers - the Fibonacci sequence - used by some to
predict the rise and fall of financial markets, and evident in myriad biological structures. In The Man of Numbers, Keith Devlin recreates the life and
enduring legacy of an overlooked genius, and in the process makes clear how central numbers and mathematics are to our daily lives.
A Source Book in Mathematics Mar 07 2021
Weapons of Math Destruction Mar 27 2020 NEW YORK TIMES BESTSELLER • A former Wall Street quant sounds the alarm on Big Data and the
mathematical models that threaten to rip apart our social fabric—with a new afterword “A manual for the twenty-first-century citizen . . . relevant and
urgent.”—Financial Times NATIONAL BOOK AWARD LONGLIST • NAMED ONE OF THE BEST BOOKS OF THE YEAR BY The New York Times Book
Review • The Boston Globe • Wired • Fortune • Kirkus Reviews • The Guardian • Nature • On Point We live in the age of the algorithm. Increasingly, the
decisions that affect our lives—where we go to school, whether we can get a job or a loan, how much we pay for health insurance—are being made
not by humans, but by machines. In theory, this should lead to greater fairness: Everyone is judged according to the same rules. But as
mathematician and data scientist Cathy O’Neil reveals, the mathematical models being used today are unregulated and uncontestable, even when
they’re wrong. Most troubling, they reinforce discrimination—propping up the lucky, punishing the downtrodden, and undermining our democracy in
the process. Welcome to the dark side of Big Data.
The Principles of Mathematics Dec 24 2019 Russell's classic The Principles of Mathematics sets forth his landmark thesis that mathematics and logic
are identical--that what is commonly called mathematics is simply later deductions from logical premises.
Mathematics Sep 20 2019 In order to understand the universe you must know the language in which it is written. And that language is mathematics. Galileo (1564-1642) People have always sought order in the apparent chaos of the universe. Mathematics has been our most valuable tool in that
search, uncovering the patterns and rules that govern our world and beyond. This book traces humankind's greatest achievements, plotting a journey
through the mathematical intellects of the last 4,000 years to where we stand today. It features the giants of mathematics, from Euclid and Pythagoras,
through Napier and Newton, to Leibniz, Riemann, Russell, and many more. Topics include: • Counting and measuring from the earliest times • The
Ancient Egyptians and geometry • The movements of planets • Measuring and mapping the world • Fuzzy logic and set theory • The death of numbers
ABOUT THE SERIES: Arcturus Fundamentals Series explains fascinating and far-reaching topics in simple terms. Designed with rustic, tactile covers
and filled with dynamic illustrations and fact boxes, these books will help you quickly get to grips with complex topics that affect our day-to-day living.
A History of Analysis Oct 22 2019 Analysis as an independent subject was created as part of the scientific revolution in the seventeenth century.
Kepler, Galileo, Descartes, Fermat, Huygens, Newton, and Leibniz, to name but a few, contributed to its genesis. Since the end of the seventeenth
century, the historical progress of mathematical analysis has displayed unique vitality and momentum. No other mathematical field has so profoundly
influenced the development of modern scientific thinking. Describing this multidimensional historical development requires an in-depth discussion
which includes a reconstruction of general trends and an examination of the specific problems. This volume is designed as a collective work of
authors who are proven experts in the history of mathematics. It clarifies the conceptual change that analysis underwent during its development while
elucidating the influence of specific applications and describing the relevance of biographical and philosophical backgrounds. The first ten chapters
of the book outline chronological development and the last three chapters survey the history of differential equations, the calculus of variations, and
functional analysis. Special features are a separate chapter on the development of the theory of complex functions in the nineteenth century and two
chapters on the influence of physics on analysis. One is about the origins of analytical mechanics, and one treats the development of boundary-value
problems of mathematical physics (especially potential theory) in the nineteenth century. The book presents an accurate and very readable account
of the history of analysis. Each chapter provides a comprehensive bibliography. Mathematical examples have been carefully chosen so that readers
with a modest background in mathematics can follow them. It is suitable for mathematical historians and a general mathematical audience.
The Development of Mathematics Sep 25 2022 Time-honored study by a prominent scholar of mathematics traces decisive epochs from the evolution
of mathematical ideas in ancient Egypt and Babylonia to major breakthroughs in the 19th and 20th centuries. 1945 edition.
The Last Problem Feb 18 2022 2017 Reprint of 1961 Edition. Full facsimile of the original edition, not reproduced with Optical Recognition software.
What Eric Temple Bell calls "The Last Problem" is the problem of proving 'Fermat's Last Theorem', which Fermat wrote in the margin of a book
almost 350 years ago. The original text of The Last Problem traced the problem from 2000 BC to 17th century France. Along the way we learn quite a
bit about history, and just as much about mathematics. This book fits no categories. It is not a book of mathematics: it is a biography of a famous

problem. Pages go by without an equation appearing. It is both a history of number theory and its place in our civilization, and a history of our
civilization's relationship with mathematics. This rich and varied, wide-ranging book, written with force and vigor by someone with a distinctive style
and point of view will provide hours of enjoyable reading for anyone interested in mathematics.
Littlewood's Miscellany Apr 20 2022 Academic life in Cambridge especially in Trinity College is viewed through the eyes of one of its greatest figures.
Most of Prof. Littlewood's earlier work is presented along with a wealth of new material.
Men of Mathematics Sep 13 2021 The achievements and lives of important world mathematicians prior to 1900
x+y Dec 04 2020 From imaginary numbers to the fourth dimension and beyond, mathematics has always been about imagining things that seem
impossible at first glance. In x+y, Eugenia Cheng draws on the insights of higher-dimensional mathematics to reveal a transformative new way of
talking about the patriarchy, mansplaining and sexism: a way that empowers all of us to make the world a better place. Using precise mathematical
reasoning to uncover everything from the sexist assumptions that make society a harder place for women to live to the limitations of science and
statistics in helping us understand the link between gender and society, Cheng's analysis replaces confusion with clarity, brings original thinking to
well worn arguments - and provides a radical, illuminating and liberating new way of thinking about the world and women's place in it.
The Man Who Knew Infinity Feb 06 2021 A biography of the Indian mathematician Srinivasa Ramanujan. The book gives a detailed account of his
upbringing in India, his mathematical achievements, and his mathematical collaboration with English mathematician G. H. Hardy. The book also
reviews the life of Hardy and the academic culture of Cambridge University during the early twentieth century.
The Mathematics of Love Apr 08 2021 In this must-have for anyone who wants to better understand their love life, a mathematician pulls back the
curtain and reveals the hidden patterns—from dating sites to divorce, sex to marriage—behind the rituals of love. The roller coaster of romance is
hard to quantify; defining how lovers might feel from a set of simple equations is impossible. But that doesn’t mean that mathematics isn’t a crucial
tool for understanding love. Love, like most things in life, is full of patterns. And mathematics is ultimately the study of patterns—from predicting the
weather to the fluctuations of the stock market, the movement of planets or the growth of cities. These patterns twist and turn and warp and evolve
just as the rituals of love do. In The Mathematics of Love, Dr. Hannah Fry takes the reader on a fascinating journey through the patterns that define
our love lives, applying mathematical formulas to the most common yet complex questions pertaining to love: What’s the chance of finding love?
What’s the probability that it will last? How do online dating algorithms work, exactly? Can game theory help us decide who to approach in a bar? At
what point in your dating life should you settle down? From evaluating the best strategies for online dating to defining the nebulous concept of
beauty, Dr. Fry proves—with great insight, wit, and fun—that math is a surprisingly useful tool to negotiate the complicated, often baffling, sometimes
infuriating, always interesting, mysteries of love.
Gödel, Escher, Bach Sep 01 2020 'What is a self and how can a self come out of inanimate matter?' This is the riddle that drove Douglas Hofstadter to
write this extraordinary book. In order to impart his original and personal view on the core mystery of human existence - our intangible sensation of
'I'-ness - Hofstadter defines the playful yet seemingly paradoxical notion of 'strange loop', and explicates this idea using analogies from many
disciplines.
Men of Mathematics Oct 26 2022 From one of the greatest minds in contemporary mathematics, Professor E.T. Bell, comes a witty, accessible, and
fascinating look at the beautiful craft and enthralling history of mathematics. Men of Mathematics provides a rich account of major mathematical
milestones, from the geometry of the Greeks through Newton’s calculus, and on to the laws of probability, symbolic logic, and the fourth dimension.
Bell breaks down this majestic history of ideas into a series of engrossing biographies of the great mathematicians who made progress
possible—and who also led intriguing, complicated, and often surprisingly entertaining lives. Never pedantic or dense, Bell writes with clarity and
simplicity to distill great mathematical concepts into their most understandable forms for the curious everyday reader. Anyone with an interest in
math may learn from these rich lessons, an advanced degree or extensive research is never necessary.
Math through the Ages: A Gentle History for Teachers and Others Expanded Second Edition Nov 15 2021 Where did math come from? Who thought
up all those algebra symbols, and why? What is the story behind π π? … negative numbers? … the metric system? … quadratic equations? … sine and
cosine? … logs? The 30 independent historical sketches in Math through the Ages answer these questions and many others in an informal, easygoing
style that is accessible to teachers, students, and anyone who is curious about the history of mathematical ideas. Each sketch includes Questions
and Projects to help you learn more about its topic and to see how the main ideas fit into the bigger picture of history. The 30 short stories are
preceded by a 58-page bird's-eye overview of the entire panorama of mathematical history, a whirlwind tour of the most important people, events, and
trends that shaped the mathematics we know today. “What to Read Next” and reading suggestions after each sketch provide starting points for
readers who want to learn more. This book is ideal for a broad spectrum of audiences, including students in history of mathematics courses at the
late high school or early college level, pre-service and in-service teachers, and anyone who just wants to know a little more about the origins of
mathematics.
The Man from the Future Oct 02 2020 A FINANCIAL TIMES AND TLS BOOK OF THE YEAR An exhilarating new biography of John von Neumann: the
lost genius who invented our world 'A sparkling book, with an intoxicating mix of pen-portraits and grand historical narrative. Above all it fizzes with a
dizzying mix of deliciously vital ideas. . . A staggering achievement' Tim Harford The smartphones in our pockets and computers like brains. The
vagaries of game theory and evolutionary biology. Self-replicating moon bases and nuclear weapons. All bear the fingerprints of one remarkable man:
John von Neumann. Born in Budapest at the turn of the century, von Neumann is one of the most influential scientists to have ever lived. His
colleagues believed he had the fastest brain on the planet - bar none. He was instrumental in the Manhattan Project and helped formulate the bedrock
of Cold War geopolitics and modern economic theory. He created the first ever programmable digital computer. He prophesied the potential of
nanotechnology and, from his deathbed, expounded on the limits of brains and computers - and how they might be overcome. Taking us on an
astonishing journey, Ananyo Bhattacharya explores how a combination of genius and unique historical circumstance allowed a single man to sweep
through so many different fields of science, sparking revolutions wherever he went. Insightful and illuminating, The Man from the Future is a thrilling
intellectual biography of the visionary thinker who shaped our century.
Notable Women in Mathematics Mar 19 2022 Provides biographical essays on women mathematicians from around the world from antiquity to the
present
Mathematics for Machine Learning Aug 12 2021 Distills key concepts from linear algebra, geometry, matrices, calculus, optimization, probability and
statistics that are used in machine learning.
Significant Figures May 29 2020 Which mathematician elaborated a crucial concept the night before he died in a duel? Who funded his maths and
medical career through gambling and chess? Who learned maths from her wallpaper? Ian Stewart presents the extraordinary lives and amazing
discoveries of twenty-five of history's greatest mathematicians from Archimedes and Liu Hui to Benoit Mandelbrot and William Thurston. His subjects
are the inspiring individuals from all over the world who have made crucial contributions to mathematics. They include the rediscovered geniuses
Srinivasa Ramanujan and Emmy Noether, alongside the towering figures of Muhammad al-Khwarizmi (inventor of the algorithm), Pierre de Fermat,
Isaac Newton, Carl Friedrich Gauss, Nikolai Ivanovich Lobachevsky, Bernhard Reimann (precursor to Einstein), Henri Poincar, Ada Lovelace (arguably
the first computer programmer), Kurt Gdel and Alan Turing. Ian Stewart's vivid accounts are fascinating in themselves and, taken together, cohere
into a riveting history of key steps in the development of mathematics.
The World of Mathematics Jun 22 2022
Journey Through Genius Jun 29 2020 Like masterpieces of art, music, and literature, great mathematical theorems are creative milestones, works of
genius destined to last forever. Now William Dunham gives them the attention they deserve. Dunham places each theorem within its historical context
and explores the very human and often turbulent life of the creator — from Archimedes, the absentminded theoretician whose absorption in his work
often precluded eating or bathing, to Gerolamo Cardano, the sixteenth-century mathematician whose accomplishments flourished despite a bizarre
array of misadventures, to the paranoid genius of modern times, Georg Cantor. He also provides step-by-step proofs for the theorems, each easily
accessible to readers with no more than a knowledge of high school mathematics. A rare combination of the historical, biographical, and
mathematical, Journey Through Genius is a fascinating introduction to a neglected field of human creativity. “It is mathematics presented as a series
of works of art; a fascinating lingering over individual examples of ingenuity and insight. It is mathematics by lightning flash.” —Isaac Asimov

A Mathematician's Apology Jun 17 2019 G. H. Hardy was one of this century's finest mathematical thinkers, renowned among his contemporaries as a
'real mathematician ... the purest of the pure'. He was also, as C. P. Snow recounts in his Foreword, 'unorthodox, eccentric, radical, ready to talk about
anything'. This 'apology', written in 1940 as his mathematical powers were declining, offers a brilliant and engaging account of mathematics as very
much more than a science; when it was first published, Graham Greene hailed it alongside Henry James's notebooks as 'the best account of what it
was like to be a creative artist'. C. P. Snow's Foreword gives sympathetic and witty insights into Hardy's life, with its rich store of anecdotes
concerning his collaboration with the brilliant Indian mathematician Ramanujan, his aphorisms and idiosyncrasies, and his passion for cricket. This is
a unique account of the fascination of mathematics and of one of its most compelling exponents in modern times.
The Prince of Mathematics Jul 31 2020 Learn about the boy who - could read and add numbers when he was three years old, - thwarted his teacher
by finding a quick and easy way to sum the numbers 1-100, - attracted the attention of a Duke with his genius, and became the man who... - predicted
the reappearance of a lost planet, - discovered basic properties of magnetic forces, - invented a surveying tool used by professionals until the
invention of lasers. Based on extensive research of original and secondary sources, this historical narrative will inspire young readers and even
curious adults with its touching story of personal achievement.
How Not to Be Wrong Jan 17 2022 “Witty, compelling, and just plain fun to read . . ." —Evelyn Lamb, Scientific American The Freakonomics of
math—a math-world superstar unveils the hidden beauty and logic of the world and puts its power in our hands The math we learn in school can
seem like a dull set of rules, laid down by the ancients and not to be questioned. In How Not to Be Wrong, Jordan Ellenberg shows us how terribly
limiting this view is: Math isn’t confined to abstract incidents that never occur in real life, but rather touches everything we do—the whole world is
shot through with it. Math allows us to see the hidden structures underneath the messy and chaotic surface of our world. It’s a science of not being
wrong, hammered out by centuries of hard work and argument. Armed with the tools of mathematics, we can see through to the true meaning of
information we take for granted: How early should you get to the airport? What does “public opinion” really represent? Why do tall parents have
shorter children? Who really won Florida in 2000? And how likely are you, really, to develop cancer? How Not to Be Wrong presents the surprising
revelations behind all of these questions and many more, using the mathematician’s method of analyzing life and exposing the hard-won insights of
the academic community to the layman—minus the jargon. Ellenberg chases mathematical threads through a vast range of time and space, from the
everyday to the cosmic, encountering, among other things, baseball, Reaganomics, daring lottery schemes, Voltaire, the replicability crisis in
psychology, Italian Renaissance painting, artificial languages, the development of non-Euclidean geometry, the coming obesity apocalypse, Antonin
Scalia’s views on crime and punishment, the psychology of slime molds, what Facebook can and can’t figure out about you, and the existence of God.
Ellenberg pulls from history as well as from the latest theoretical developments to provide those not trained in math with the knowledge they need.
Math, as Ellenberg says, is “an atomic-powered prosthesis that you attach to your common sense, vastly multiplying its reach and strength.” With the
tools of mathematics in hand, you can understand the world in a deeper, more meaningful way. How Not to Be Wrong will show you how.
The Colossal Book of Short Puzzles and Problems Jun 10 2021 The renowned provocateur of popular math presents a collection of his widely
recognized short puzzles--along with a few new ones--that explore chess, physics, probability, and topology, among other topics.
Makers of Mathematics Aug 24 2022 Each chapter of this accessible portrait of the evolution of mathematics examines the work of an individual —
Archimedes, Descartes, Newton, Einstein, others — to explore the mathematics of his era. 1989 edition.
The Mathematics of the Gods and the Algorithms of Men Jul 23 2022 Is mathematics a discovery or an invention? Do numbers truly exist? What sort
of reality do formulas describe? The complexity of mathematics - its abstract rules and obscure symbols - can seem very distant from the everyday.
There are those things that are real and present, it is supposed, and then there are mathematical concepts: creations of our mind, mysterious tools
for those unengaged with the world. Yet, from its most remote history and deepest purpose, mathematics has served not just as a way to understand
and order, but also as a foundation for the reality it describes. In this elegant book, mathematician and philosopher Paolo Zellini offers a brief cultural
and intellectual history of mathematics, ranging widely from the paradoxes of ancient Greece to the sacred altars of India, from Mesopotamian
calculus to our own contemporary obsession with algorithms. Masterful and illuminating, The Mathematics of the Gods and the Algorithms of Men
transforms our understanding of mathematical thinking, showing that it is inextricably linked with the philosophical and the religious as well as the
mundane - and, indeed, with our own very human experience of the universe.
Mathematics and the Imagination Jul 11 2021 With wit and clarity, the authors progress from simple arithmetic to calculus and non-Euclidean
geometry. Their subjects: geometry, plane and fancy; puzzles that made mathematical history; tantalizing paradoxes; more. Includes 169 figures.
Math Makers Jan 05 2021 "Two veteran math educators concisely profile leading mathematicians throughout history highlighting their often unusual
personalities and lives while giving average readers insights into the importance of their mathematical discoveries."-A History in Sum Apr 27 2020 In the twentieth century, American mathematicians began to make critical advances in a field previously dominated by
Europeans. Harvard's mathematics department was at the center of these developments. A History in Sum is an inviting account of the pioneers who
trailblazed a distinctly American tradition of mathematics--in algebraic geometry, complex analysis, and other esoteric subdisciplines that are rarely
written about outside of journal articles or advanced textbooks. The heady mathematical concepts that emerged, and the men and women who
shaped them, are described here in lively, accessible prose. The story begins in 1825, when a precocious sixteen-year-old freshman, Benjamin Peirce,
arrived at the College. He would become the first American to produce original mathematics--an ambition frowned upon in an era when professors
largely limited themselves to teaching. Peirce's successors transformed the math department into a world-class research center, attracting to the
faculty such luminaries as George David Birkhoff. Influential figures soon flocked to Harvard, some overcoming great challenges to pursue their
elected calling. A History in Sum elucidates the contributions of these extraordinary minds and makes clear why the history of the Harvard
mathematics department is an essential part of the history of mathematics in America and beyond.
The Joy of X Feb 24 2020 Award-winning Steven Strogatz, one of the foremost popularisers of maths, has written a witty and fascinating account of
maths' most compelling ideas and how, so often, they are an integral part of everyday life. Maths is everywhere, often where we don't even realise.
Award-winning professor Steven Strogatz acts as our guide as he takes us on a tour of numbers that - unbeknownst to the unitiated - connect pop
culture, literature, art, philosophy, current affairs, business and even every day life. In The Joy of X, Strogatz explains the great ideas of maths - from
negative numbers to calculus, fat tails to infinity - with clarity, wit and insight. He is the maths teacher you never had and this book is perfect for the
smart and curious, the expert and the beginner.
Unknown Quantity Aug 20 2019 Prime Obsession taught us not to be afraid to put the math in a math book. Unknown Quantity heeds the lesson well.
So grab your graphing calculators, slip out the slide rules, and buckle up! John Derbyshire is introducing us to algebra through the ages -- and it
promises to be just what his die-hard fans have been waiting for. "Here is the story of algebra." With this deceptively simple introduction, we begin
our journey. Flanked by formulae, shadowed by roots and radicals, escorted by an expert who navigates unerringly on our behalf, we are guaranteed
safe passage through even the most treacherous mathematical terrain. Our first encounter with algebraic arithmetic takes us back 38 centuries to the
time of Abraham and Isaac, Jacob and Joseph, Ur and Haran, Sodom and Gomorrah. Moving deftly from Abel's proof to the higher levels of
abstraction developed by Galois, we are eventually introduced to what algebraists have been focusing on during the last century. As we travel
through the ages, it becomes apparent that the invention of algebra was more than the start of a specific discipline of mathematics -- it was also the
birth of a new way of thinking that clarified both basic numeric concepts as well as our perception of the world around us. Algebraists broke new
ground when they discarded the simple search for solutions to equations and concentrated instead on abstract groups. This dramatic shift in thinking
revolutionized mathematics. Written for those among us who are unencumbered by a fear of formulae, Unknown Quantity delivers on its promise to
present a history of algebra. Astonishing in its bold presentation of the math and graced with narrative authority, our journey through the world of
algebra is at once intellectually satisfying and pleasantly challenging.
A History of Mathematics May 09 2021 The updated new edition of the classic and comprehensive guide to the history of mathematics For more than
forty years, A History of Mathematics has been the reference of choice for those looking to learn about the fascinating history of humankind’s
relationship with numbers, shapes, and patterns. This revised edition features up-to-date coverage of topics such as Fermat’s Last Theorem and the
Poincaré Conjecture, in addition to recent advances in areas such as finite group theory and computer-aided proofs. Distills thousands of years of
mathematics into a single, approachable volume Covers mathematical discoveries, concepts, and thinkers, from Ancient Egypt to the present

Includes up-to-date references and an extensive chronological table of mathematical and general historical developments. Whether you're interested
in the age of Plato and Aristotle or Poincaré and Hilbert, whether you want to know more about the Pythagorean theorem or the golden mean, A
History of Mathematics is an essential reference that will help you explore the incredible history of mathematics and the men and women who created
it.
Men of Mathematics May 21 2022
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