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PRAISE FOR WHO’S COUNTING? UNITING NUMBERS AND NARRATIVES WITH STORIES FROM POP CULTURE, PUZZLES, POLITICS, AND MORE



“Who’s Counting? is an astonishing book, for it combines two things that aren’t often found together: analytical rigor and fun. You don’t have to be a math nerd to appreciate the fluid, easy explanations of everyday innumerate reasoning, but I guarantee that this book will make you feel smarter. Who’s Counting? is structured to enable the reader to dip in and out, biting each chocolate to see what one likes, but I encourage you to do what I did and just gorge yourself. It all tastes good.”—Lee McIntyre, author of How to Talk to a Science Denier


“Math illiteracy breeds warped understandings of the world that ultimately jeopardize the progress of civilization. Math professor John Allen Paulos wrote Who’s Counting? as an entertaining, relevant, and potent antidote to this societal blight.”—Neil deGrasse Tyson, astrophysicist, American Museum of Natural History


“John Allen Paulos yet again defends logic and crusades against the problem of innumeracy with good humor and plain language. Using examples ranging from math puzzles to controversial cultural issues, this engaging book reminds us that citizens in a democracy must understand the facts and figures that swirl about them every day.”—Tom Nichols, author of The Death of Expertise


“What better than a mathematician sharing the intrigue of math with us all and, at the same time, protecting us from the data manipulation and fake news that is threatening our democracy. Who’s Counting? is a must-read for all who want to wear mathematical armor against the war on truth.”—Jo Boaler, Nominelli-Olivier Professor of Education (Mathematics) at Stanford University, co-founder of youcubed.org, and author of Limitless Mind


“I love Paulos’s writing. Within the ephemeral specifics of news, he finds the enduring logic of mathematics. Who’s Counting? is a glimpse of a more numerate world—and oh how I wish we lived there!”—Ben Orlin, author of Math with Bad Drawings


“We too often pigeonhole ourselves as ‘number’ or ‘narrative’ people. But Paulos breaks down that artificial division. With Who’s Counting? skill at crafting numerate narratives is a superpower within our grasp.”—Philip E. Tetlock, author of Superforecasting


“Who’s Counting? would not only make a super present for the mathminded folks in your family (or for yourself), but also it provides a rich resource for teachers to dive into for great ideas to spice up their classes.”—Keith Devlin, emeritus mathematician and author, Stanford University
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Dedicated to those who can be both tough-minded and softhearted










INTRODUCTION



MORE THAN 30 YEARS AGO, I WROTE A WELL-RECEIVED BOOK TITLED Innumeracy. It contained some basic mathematical ideas, a few pedagogical suggestions, a bit of irreverence, and a cataloging of the consequences of Americans’ quantitative ignorance, at least those of a considerable fraction of us. Since then, in part a result of the wide availability of countless apps, software, books, and media platforms, people have become a little more comfortable with numbers and statistics. And perhaps because of the very welcome focus on so-called STEM subjects (science, technology, engineering, and mathematics) in schools and in the general culture, more people are also familiar with at least some mathematics and hopefully have grown accustomed to the ubiquitous uses of the subject.


Yet, despite all this, one of Innumeracy’s primary leitmotifs still holds today: Too many of us are still innumerate, and this societal innumeracy remains a vastly underrated driver of bad policy and bad politics. Almost every major issue and many minor ones facing this country are made more difficult by believing that (or at least acting as if) the numbers, probabilities, and relative magnitudes relevant to them don’t really matter. Unfortunately, the problem involves not only the formal properties of these figures but also an understanding of what they mean or, more frequently, don’t mean and how they should be interpreted.


For example, if you add 2 cups of water to 2 cups of popcorn, you don’t get 4 cups of soggy popcorn, even though 2 plus 2 is unassailably equal to 4. Perhaps an absurd example, but it does point to a kind of extra-mathematical contextual understanding that is necessary but very often lacking in the application of mathematics to many topical issues. Why is it, to cite a less artificial recent example, that in highly vaccinated states, almost half of those hospitalized have been fully vaccinated? This seemingly odd fact is no more difficult to explain than is the following: All the students in a certain region took a difficult exam. Almost half of those who failed the exam studied hard for it. This doesn’t mean studying hard for it was useless, merely that a huge majority of those taking the exam studied hard for it.


When we use mathematics to describe the social world, we’re always faced with a number of questions. What are we trying to measure or count, and how do we decide whom to include, exclude, or qualify? For example, is an unemployed person who takes turns staying with different siblings really homeless? And what degree of importance, certainty, or relevance should we ascribe to relationships between quantities, say, the relationship between COVID-19 and poverty or between Facebook and conspiracy theories? In addition to being fun, as I hope the examples included herein illustrate, precisely stated mathematical definitions and conditions can sometimes help reveal the implicit assumptions underlying such questions.


There are, of course, many illustrations of these complicated issues over the past few years, some deriving from Trump and COVID-19. Despite the latter two mega- (or maga-) topics, the columns I have selected from the archive of my monthly ABCNews.com Who’s Counting columns, having been written between 2000 and 2010, necessarily focus on other issues. They discuss a multiplicity of topics, in part because mathematics is a somewhat imperialist discipline that regularly invades other disciplines.


Also, since all the mathematical, and many of the social issues, discussed in the columns are relatively independent of time, they’re still informative despite superficial anachronisms that I beg the reader to ignore. At times, they even provide a smidgeon of historical context.


The book may be considered a mathematical sampler. (I hope it’s not considered a box of stale bon bons, but I leave that to the reader.) Some of the columns will be relevant to public policy questions and will involve misconceptions that are unfortunately perennial. Another group, perhaps more fun, will deal with puzzles and paradoxes since an appreciation of recreational mathematics and a feel for its sometimes counterintuitive conclusions is likely to make one more sensitive to the beauty and even the utility of mathematics. Still another group will offer a conception of mathematics broader than that of a discipline devoted solely to calculation and theorem-proving.


I also include commentaries on the columns, some quite extended, as well as a good number of more recently written pieces that are not Who’s Counting columns and that deal primarily with contemporary matters. Many illustrate Samuel Johnson’s quip, “A thousand stories which the ignorant tell, and believe, die away at once when the computist takes them in his gripe.” The spelling is a bit antiquated, but the sentiment is just as apt as it ever was.


Obviously, no one expects students, citizens, legislators, or government leaders to understand the arcsine law or the Banach–Tarski theorem. They should, however, know the difference between risk and relative risk for various subgroups of the population, for example, or the difference between the mean of a set of numbers and its median, say, between the mean income and the median income in the United States, or the basics of scaling physical and other quantities up or down.


Clarifying, at least a little, the mathematical aspects of these various concerns is a bit like taking out the garbage. You can’t just do it once since the garbage tends to pile up and proliferate. It has to be an ongoing practice, which I immodestly aver is a large part of the rationale for this book and its inclusion of older but still germane writings of mine. In addition, I’ve not been able to resist briefly revisiting old peeves and obsessions. Nonsensical mathematical claims can be repeated over and over, but there’s an often unfortunate reluctance to repeat sensible explications of mathematical notions and their applications such as those, I like to think, that appear in my writings. I certainly can’t discuss even a minuscule fraction of social and popular issues with a significant mathematical flavor, so I’ve made my own idiosyncratic choices. Happily, there are a number of very good garbage-collecting writers out there as well.


The broad topics discussed are puzzles, a bit of probability, lies and logic, (mis)calculations, political partisanship, and religious dogmatism. Among the specific topics discussed are the following: What does Lanchester’s law have to do with guerrilla warfare? How can two losing strategies be combined into a winning strategy? What is the relation between “sexonomics” and prostitution? How can Kruskal’s card paradox be used to dupe the gullible and explain “happiness”? Did a 13th-century German monk discover the Mandelbrot set long before Benoit Mandelbrot did? Is denying a bit of disinformation always a good strategy? What does Wolf’s dilemma reveal about political parties’ unity? What is complexity, and how can it illuminate an intuition behind Godel’s famous incompleteness theorem? Should we require that presidential candidates solve some very basic math problems, and of what sort? How is it that the number e, 2.718281 ..., pops up in so many common situations? What is the relationship between the quantitative and the narrative aspects of a story? Should Joe DiMaggio’s hitting streak have an asterisk attached? How can the right metaphors increase our understanding of mathematical notions? What is a fundamental flaw in probability that vitiates creationist arguments? What do coincidences, apophenia, and coin flips say about eyewitness testimony, blood clots, and any number of other issues? And, as sales pitches often annoyingly promise, much more.


In passing, there will be asides about many matters, one of the most simple being large numbers. How much credibility, for example, would you accord a journalist, politician, or citizen who regularly confused events that occurred one or two weeks ago with events that occurred in 1988 or sometimes even with events that occurred in the Upper Paleolithic era? Sounds absurd, but as I’ve often repeated, this is the difference between 1 million seconds (11.5 days), 1 billion seconds (32 years), and 1 trillion seconds (32,000 years), and confusions like this are still common. These are huge numbers, of course, but almost nothing compared to the number of ways in which the 52 cards in a deck could be arranged in order, which is a bit more than 8 × 1067, 8 followed by 67 zeros. By comparison, there are only about 7 × 1014 seconds in the approximately 14-billion-year history of the universe. No one has a visceral feel for numbers this gargantuan.


The approach throughout will be based on stories and vignettes and puzzles that help explain, contextualize, and vivify the relevant mathematical notions. There won’t be formulas or equations, although occasionally they will be implicit in the stories. Some of the complexities of conditional probability, for example, are illustrated in the following story and its explication in one of the columns. If at least one of a woman’s two children is a boy, the probability she has two boys is 1/3, but if at least one of a woman’s two children is a boy born in summer, the probability she has two boys is 7/15. Why? It can be easily explained, and we need no elaborate theory involving global warming or genetics or anything else to account for the above probability.


This brings me to elaborate theories, conspiracy theories, which often depend on an inability to explain or evaluate the likelihood of events. The internet makes so many facts of dubious origin available to us that confirmation bias, partisanship, and the so-called conjunction fallacy, the tendency we have to attribute plausibility to scenarios with many extraneous details, all help account for the rise in “fake news,” such as the claimed diabolical intent behind vaccines.


Finally, it is important that we (and, of course, I) not adopt too earnest and scolding an attitude toward innumerate beliefs and attitudes. I am, after all, an aging baby boomer who is beginning to lose control of his eyebrows and thus more prone to such an attitude. Everybody is wrong sometimes, and our desire for certainty is almost always unsatisfiable, but as I wrote in Innumeracy, numbers, probabilities, and logic are, along with a humble respect for truth, our most basic and reliable guides to reality. A society that replaces them with power, wealth, and duplicity is not a healthy one.










CHAPTER ONE Puzzles as a Prelude





Mathematical problems, or puzzles, are important to real mathematics (like solving real-life problems), just as fables, stories, and anecdotes are important to the young in understanding real life.


—TERENCE TAO





AS I WROTE IN MY FIRST BOOK, MATHEMATICS AND HUMOR, BOTH MATHematics and humor are activities undertaken for their own sake. In both, ingenuity and cleverness are prized. Of course, I am speaking here of pure mathematics, the art and science of abstract pattern and structure, and not of computational mathematics, which is to a certain extent a collection of very useful techniques and algorithms. I am also referring to “pure humor.” The analogue to computational mathematics might be, I suppose, manipulative uses of humor in public relations, advertising, and promotion.


Logic, patterns, rules, and structure are also essential to both mathematics and humor albeit with a different emphasis. In humor the logic is often inverted, patterns are distorted, rules are misunderstood, and structures are confused. Yet these transformations are not random and must still make sense on some level. Understanding the “correct” logic, pattern, rule, or structure is essential to understanding what is incongruous in a given story, to “getting the joke.”


In addition, both mathematics and humor are economical and explicit. Thus, the beauty of a mathematical proof depends to a certain extent on its elegance and brevity. A clumsy proof introduces extraneous considerations; it is long winded or circuitous. Similarly, a joke loses its humor if it is awkwardly told, is explained in redundant detail, or depends on strained analogies.


The logical technique of reductio ad absurdum also often plays a role in both humor and mathematics. It is a favorite gambit in mathematical proofs and, simply stated, comes to the following. To prove statement S, it is enough to assume the negation of S (not S) and from the negation derive a contradiction. And jokes regularly depend on the literal interpretation of statements to stress a humorous incongruity.


But somewhere in the vague middle of the pure math/pure humor continuum lie puzzles. They’re often more substantial than mere jokes yet can also reveal a significant mathematical fact. The analogue of a joke’s punch line is the “aha” moment when a surprising insight dawns on us, and the thought process required to solve a puzzle often mirrors that in a mathematical analysis. Not exactly math and not exactly humor, puzzles often provide a gateway to real mathematics as the works of puzzle-meister Martin Gardner and others amply demonstrate. In fact, Gardner was probably at least partly responsible for gently luring many mathematicians into the discipline. The title of one of his books encapsulates much of his work, Aha Insight.


Sudden insight brings to mind a comment by the philosopher Ludwig Wittgenstein, who once wrote that a good and serious work in philosophy could be written that consisted entirely of jokes (interpreted quite broadly to include puzzles and anecdotes). The idea is that if one gets the joke, one gets the relevant philosophical point. My book I Think, Therefore I Laugh, attempted to illustrate Wittgenstein’s contention about philosophical ideas. Furthermore, in the same way that jokes can provide insights into philosophical problems and conundrums, I believe that mathematical puzzles can be an effective means to explore and vivify mathematical notions.


For these partially personal reasons, as well as the fact that puzzles are fun, I’ve included herein a number I’ve discussed in my ABCNews. com columns throughout the years. Some appear in this first section, but less overtly mathematical examples appear throughout the book.


[image: chpt_fig_001]


The counterintuitive Monty Hall problem continues to baffle people if the emails I still receive insisting that the sender’s proposed solution is correct is any indication. I sometimes feel like the advice columnist in Miss Lonelyhearts as I try to gently point out their errors. Herein I try to make the problem’s solution plausible and introduce variants of it that might be helpful.


A metapsychological problem is to understand why so many people are unconvinced by all of the various solutions. Sometimes people even cite the large number of the unconvinced as proof that the solution is a matter of real controversy, just as in politics an inconvenient fact such as global warming is obscured by fake controversies. Having mentioned an inconvenient (to some) fact, I note below a surprising connection between the Monty Hall problem and a COVID-19 precaution.


THE MONTY HALL PUZZLE: VARIANTS OF IT AND ITS CONNECTION TO A COVID-19 PRECAUTION


Many new game shows have appeared in recent years, among them Who Wants to Be a Millionaire, Deal or No Deal, and Show Me the Money. So far, none has aroused the mathematical interest of the quiz show Let’s Make a Deal. Having received so many emails throughout the years about the show’s so-called Monty Hall problem, I thought I’d devote this holiday column to the famous problem, to a question about a new variant of it (with answer at the end), and to a more general question about its applicability.


Let’s Make a Deal was popular in the 1960s and 1970s and has been resurrected in various formats since then. In its original version the game show contestant was presented with three doors, behind one of which is a new car. The other two doors have booby prizes behind them.


The Original Problem


The Let’s Make a Deal host, Monty Hall, asks the contestant to pick one of the three doors. Once the contestant has done so, Monty opens one of the two remaining doors to reveal what’s behind it but is careful never to open the door hiding the promised new car. After Monty has opened one of these other two doors, he offers the contestant the chance to switch doors. The question is, Should the contestant stay with his (or her) original choice and hope the car is behind it or switch to the remaining unopened door?


Many people reason that it doesn’t make any difference since there are two possibilities, and thus the probability is 1/2 that the car is behind the original door. The correct strategy, however, calls for the contestant to switch. The probability that he picked the correct door originally is 1/3, and the probability that the car is behind one of the other two unopened doors is 2/3. Since the host is required to open a door behind which there’s a booby prize, the 2/3 probability is now concentrated on the other unopened door. Switching to it will increase the contestant’s chances of winning from 1/3 to 2/3.


One common way to make the decision to switch more intuitively appealing is to imagine that there are 100 doors, behind one of which is a new car and behind the other 99 of which are booby prizes. The host again asks the contestant to pick one of the doors. Once the contestant has done so, the host opens 98 of the 99 remaining doors to reveal what’s behind them but is careful never to open the door hiding the car. After the host has opened 98 of these other 99 doors, he offers the contestant the chance to switch to the other unopened door. The question again is, Should the contestant switch?


That switching is the correct answer is clearer in this case. The probability that the contestant picked the correct door originally is 1/100, and the probability that the car is behind one of the other 99 unopened doors is 99/100. Since the host is constrained to open 98 doors behind which there’s a booby prize, the 99/100 probability is now concentrated on the other unopened door. Switching to it will increase the contestant’s chances of winning from 1/100 to 99/100.


It’s interesting that even in the latter case many people refuse to switch. One factor may be an extreme fear of the regret they’d feel if they switched away from their original pick and it happened to be correct. The same fear of regret underlies people’s reluctance to trade lottery tickets with friends. They imagine how bad they’d feel if their original ticket were to win.



A New Variant, a General Question, and the Connection between Monty Hall and a COVID-19 Precaution



If this is all clear, here’s a variation of the problem to test your understanding of the probability involved. (The answer is below.) Let’s say that Let’s Make a Deal were to attempt a comeback. The producers, fearing the audience would be small if the game were exactly the same, devise a variant game in which the contestant is presented with 10 doors. Again, behind one of them is a car, and behind the others are booby prizes. After the contestant picks a door, Monty (or his avatar) opens just seven of the remaining nine unopened doors but is careful never to open the door hiding the car. There are now three unopened doors: the one that the contestant originally picked and two others. Which strategy works best: switching to one of the other two unopened doors or sticking with the original pick? Furthermore, what is the probability of winning by following these two strategies?


Answer: The chance the prize is behind the door originally chosen by the contestant is 1/10 and remains 1/10. The chance it’s behind one of the nine other unopened doors is 9/10. Since the host opens seven of these nine other unopened doors, the 9/10 probability that it’s behind one of them is concentrated on and divided between two of these nine unopened doors. So the contestant should switch to one of these two. Doing so raises his probability of winning from 1/10 to one-half of 9/10, or 45%.


One last question: Can you think of any situations—crime mysteries, world politics, imagined scenarios—that might be modeled on some close variant of the Monty Hall problem?


Answer: Not surprisingly, my response is also the reason I posed the question. As promised, I maintain that the Monty Hall problem has a natural connection to COVID-19. Consider what mathematicians call a dual problem, which is a somewhat different but essentially identical problem whose solution provides or clarifies the solution of the original.


Let’s assume that the “prize” is not a new car but an extraordinarily infectious virus that the contestant wants to avoid. He is told that the virus is spring-loaded behind exactly one of the doors and is forced by Taunty Hall, Monty’s sadistic cousin, to pick one of the three doors. Once the contestant has done so, the substitute host Taunty, who has reluctantly agreed never to open the door hiding the virulent virus, opens one of the two unpicked doors to reveal what, if anything, is behind it. After Taunty has opened one of the other two doors, he offers the contestant the chance to switch his or her choice. The question is, Should the contestant stay with the original choice of door and hope nothing is behind it or switch to the remaining unopened door?


The same analysis as that provided for the original problem holds true here, but this time it counsels the contestant to stay with his original choice rather than switch. If he does stay, his probability of being exposed to the virus is and remains 1/3, and so the probability that the virus was placed behind one of the other two unopened doors is 2/3. Since the host has agreed to open a door behind which there is nothing, the 2/3 probability is now concentrated on the other unopened door. Switching to it will thus increase the contestant’s chances of choosing the door with the spring-loaded virus from 1/3 to 2/3.


The COVID-19 version is, as noted, the dual problem to the original, but I think the correct response to it is more intuitive than the correct response to the original version. It also underscores the wise preference to limit one’s exposure to the virus to as few people as possible or, in the case above, to one person rather than two.


More generally, I would argue that puzzles often provide a logical skeleton of real-life situations.
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It’s well known that businesses test potential employees with simple logic puzzles. The natural question arises: Why not put presidential candidates to the test? The questions shouldn’t be arcane or require special knowledge but rather ones that require clear thinking. Would the questions select for nerdier but less compassionate candidates? A fair question, but I think not.


WANNA BE PRESIDENT? PASS THIS TEST


A group of well-known scientists calling itself Science Debate 2008 famously called for a presidential debate on scientific issues. Such a forum was a most-welcome development, but I would supplement it with something more revealing of mental firepower: garden-variety puzzles.


Big high-tech corporations such as Google and Microsoft as well as a host of smaller ones routinely utilize puzzles in their hiring practices. The rationale for this is the belief that an employee, say, a programmer of some sort, is more likely to contribute in a creative, insightful way to the company if they’re creative and insightful when presented with a complex puzzle.


Why, then, are candidates for the presidency never presented with a few simple puzzles to help the electorate gauge their cognitive agility? The same goes for interviewers who ask the same dreary, insipid questions time after time and accept the same dreary, insipid nonanswers time after time.


These puzzles shouldn’t be difficult since, after all, the primary job of the president is to enforce the Constitution, ensure an honest and open administration, and, in some generalized sense, make things better. For this task, judgment and wisdom are more essential than the ability to solve puzzles. Nevertheless, I think some nonstandard questions like the following would help winnow (or at least chasten) some of the candidates. Your guess about how well most aspirants will do with the five questions below?


The Puzzles




	Scaling. Imagine a small state or city with, let’s say, a million people and an imaginative and efficient health care program. The program is not necessarily going to work in a vast country with a population that is 300 times as large. Similarly, a flourishing small company that expands rapidly often becomes an unwieldy large one. Problems and surprises arise as we move from the small to the large since social phenomena generally do not scale upward in a regular or proportional manner.

A simple yet abstract problem of this type? How about the following (answers below): A model car, an exact replica of a real one in scale, weight, material, and so on, is 6 inches (1/2 foot) long, and the real car is 15 feet long, 30 times as long. If the circumference of a wheel on the model is 3 inches, what is the circumference of a wheel on the real car? If the hood of the model car has an area of 4 square inches, what is the area of the real car’s hood? And if the model car weighs 4 pounds, what does the real car weigh?




	Estimating. Proposing any sort of legislation or any action at all requires at least a rough estimate of quantity, costs, benefits, and other effects. An ability to gauge them is crucial (as is an ability to listen to others’ unbiased estimates).

A couple of simple yet abstract problems of this type? How about the following: A classic problem: Approximately how many piano tuners are there in New York City? And how many multiples of the death toll on 9-11 is the annual highway death toll?




	Sequencing. A president must think about how to gain support for an idea or policy. Some things must be accomplished before other things can be attempted. Legislative backing, popular opinion, and domestic and international issues must be dealt with in a reasonable order if an administration is going to be successful. Steps can’t be skipped with impunity.

A simple yet abstract problem of this type? How about the following: It’s very dark, and four mountain climbers stand before a very rickety rope bridge that spans a wide chasm. They know that the bridge can safely hold only two people and that they possess only one flashlight, which is needed to avoid the holes in the bridge. For various reasons, one of the hikers can cross the bridge in 1 minute, another in 2 minutes, a third in 5 minutes, and the fourth, who’s been injured, in 10 minutes. Alas, when two people walk across the bridge, they can go only as fast as the slower of the two hikers. How can they all cross the bridge in 17 minutes?




	
Calculation. Being able to solve a problem using a bit of algebra, it should go without saying, can be useful to a politician, whether the issue is taxes, health policy, or stockbroker commissions.

A simple yet abstract problem of this type? How about the following, which is not irrelevant to broker commissions: A 100-pound sack of potatoes is 99% water by weight. After staying outdoors for a while, it is found to be only 98% water. How much does it weigh now?




	Deduction. Again, it should go without saying that the ability to make simple deductions is a prerequisite for good decision making.

A simple yet abstract problem of this type? How about the following: Imagine there are three closed boxes, each full of marbles on a table before you. They’re labeled “all blue marbles,” “all red marbles,” and “blue and red marbles.” You’re told that the labels do describe the contents of the boxes, but all three labels are pasted on the wrong boxes. You may reach into only one box blindfolded and remove only one marble. Which box should you select from to enable you to correctly label the boxes?







Although these problems are much easier than those employers use when hiring entry-level programmers, it would be nice to know that the various candidates, who often are more given to bombast than to logic or evidence, could solve them with ease (although being able to solve them wouldn’t be a guarantee of anything). The venue for their solution would be a quiet study with no aides, no pundits, no hot lights, and no intense scrutiny.


What’s your guess about how the various candidates would fare with such puzzles? Mine is that a few would find most of the problems trivial, some would have difficulty with them, and the rest wouldn’t be sufficiently patient to even try them.


The Solutions:


Answers to 1.): 90 inches, 3,600 square inches, 108,000 pounds. (The area increases by a factor of 302, or 900, and the volume or weight increases by a factor of 303, or 27,000.)


Hint and answer to 2.): Estimate the population of New York City, the number of households in the city, the percentage of them (and other organizations) that have pianos, how frequently each piano will be tuned on average, and how many pianos the average tuner tunes and put these together for a rough estimate. (Such problems are called Fermi problems in honor of the Italian physicist Enrico Fermi.) The number of deaths in the 9-11 attacks was about onetwelfth the annual highway toll.


Answer to 3.): Label the hikers with their times. First 1 and 2 go over (2 minutes), and 1 comes back (1 minute). Then 5 and 10 go over (10 minutes), and 2 returns (2 minutes). Finally, 1 and 2 go over (2 minutes). The total is 17 minutes.


Answer to 4.): Since the 100-pound sack of potatoes was 99% water, it consisted of 99 pounds of water and 1 pound of pure potato essence. After the evaporation, the sack weighed X pounds and was 98% water and 2% potato essence. Thus, 2% of the new weight X is the 1 pound of potato essence. Since .02X = 1, we can solve to get that X = 50 pounds. The answer is that the potatoes now weigh just 50 pounds. This may seem an apolitical problem, but imagine your stockbroker’s fixed fee constituting 1% of the original worth of your investment but 2% of its present worth. Then the problem is not necessarily small potatoes.


Answer to 5.): You would take one marble from the box labeled “blue and red.” Assume it’s red. (Analogous reasoning holds if it’s blue.) Since the marble is red and it comes from an incorrectly labeled box saying “blue and red,” it must be the box with red marbles only. Thus, the box labeled “blue” must have either red marbles only or red and blue marbles. It can’t be the box with the red marbles only, so it must be the box with blue and red marbles. Finally, the box labeled “red” must contain the blue marbles.
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The number pi gets all the publicity and even gets its own day, March 14 (3.14159 ...). Perhaps another important number, “e,” should get its day, February 7 (2.71828 ...). Let me instead imagine how this number e, which pervades so much of mathematics, might fit into several best-selling plots. It would also be nice if tee shirts (or e shirts) featuring some aspect of the number e would be made. I have three such tee shirts featuring pi, one of which says that my passwords are the last 8 digits of pi. (A couple of people have asked if it’s wise of me to reveal my passwords. I assure them that I’m okay with it.)


NOW FEATURING E: PI HAS LONG BEEN IN THE SPOTLIGHT. WHAT ABOUT E?


Specific numbers sometimes play a role in fiction. Witness the novel The Da Vinci Code, where the number is the Golden Ratio symbolized by the Greek letter phi, or the movie Pi, where the number is pi, of course.


The Da Vinci Code, a thriller offering an alternative view of various conundrums in Western history ranging from the Holy Grail to Mona Lisa’s smile, is dependent on the decoding power of phi and the Fibonacci numbers. Pi is about a numerologically obsessed mathematician who thinks he’s found the secret to just about everything in the decimal expansion of pi and is pursued by religious zealots, greedy financiers, and others. Reflecting on the use of these numbers in fiction, I wondered how a number that doesn’t get as much attention as phi or pi might serve as a plot element in a mystery. The number does not have a Greek name but must make do with a simple moniker: e. The base of the natural logarithm and truly one of the most important numbers in all of mathematics, e is approximately 2.71828182845904 (approximately because its decimal expansion continues without repetition).


The first part of an e-based story might briefly sketch the theoretical importance of e and its role in finance, number theory, physics, geometry, and so on. The number might then pop up inexplicably. Here are some possibilities.



Four Mysterious Appearances of e



I. A thriller about outer space. Physicist Robert Matthews has written that, looked at in the right way, the night sky contains the signature of the number pi. Looked at in a different way, the sky also reflects the number e.


Here’s the mathematical telescope that allows us to see it: Divide up a square portion of the night sky into a very large number, N, of equal smaller squares. That is, imagine a celestial checkerboard. Then search for the N brightest stars in this portion of the sky and count how many of the N smaller squares contain none of these N brightest stars. Call this number U. (We’re assuming the stars are distributed randomly, so by chance some of the smaller squares will contain one or more of the brightest stars, others none.)
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“I love Paulos's writing. Within the ephemeral specifics of news, he finds the enduring logic
of mathematics. Who's Counting? is a glimpse of a more numerate world—and oh how |
wish we lived there!” —BEN ORLIN, author of Math with Bad Drawings
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