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How to Use This Ebook

Select one of the chapters from the main contents list and you will be taken straight to that chapter.



Look out for linked text (which is blue) throughout the ebook that you can select to help you navigate between related sections.



You can double tap images and tables to increase their size. To return to the original view, just tap the cross in the top left-hand corner of the screen.


Introduction

This book is an answer to the question “When would you ever use mathematics in real life?” Mathematics is an unreasonably effective tool for understanding the Universe – whether you are looking on an enormous scale and trying to understand space, looking on a tiny scale and trying to understand subatomic particles, or looking around you on a human scale and trying to understand why buses come in threes or how the supermarket judges the correct number of cabbages to stock.

 

Applied mathematics is not about the mathematics you probably think of as mathematics – long division does not show up anywhere in this book, and you are not expected to do any algebra. Instead, it is about taking elements of the real world and modelling them using mathematics – which could be anything from counting, to algebra, to differential equations, to Inter-Universal Teichmüller theory (which is currently understood by literally one person). It is about distilling the messy, noisy world into something that can be solved by a human or a computer. It is about (to paraphrase Einstein) making everything as simple as possible, but no simpler.

You are probably wondering: what level of mathematical knowledge do I need to read this book? The answer is: none. It is not as if there is a test. More seriously, the point of the book is not to make you feel stupid for not knowing something. It is to show you interesting applications of mathematics you can enjoy either as a spectator or as an active participant. Whether you prefer to read it and nod along saying “I’d never thought of that!” or get your pen and paper out to dig deeper into the theory is entirely up to you. Both are perfectly valid ways of enjoying the book.

The Maths Behind takes a look at just some of the situations that can be better understood using mathematics, and the book is split into seven very broad sections.

We start in The Human World with some examples of how mathematics can be applied in the interpersonal and political arenas, such as finding your ideal partner, why elections are inherently flawed and (putting ethical dilemmas to one side) whether and when you should break the rules.
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From physics to football to fluttering to flying, mathematics plays a fundamental role in many aspects of life, culture and science.

Mathematics doesn’t just apply to humans: in The Natural World, we learn about some of the zoological, geological and astronomical phenomena that yield to mathematical thought, including the life cycles of predators and their prey, how to measure earthquakes and why hexagons are everywhere from beehives to the Giant’s Causeway.

Mathematics also underpins computers, in obvious and not-so-obvious ways. In Technology, we assess how the history of computing intertwines with the history of mathematics, how advanced algebra keeps your credit card information safe and how filters keep at least some of the spam out of your inbox.

While I am pretty sure Novak Djokovic is not solving differential equations (at least not rigorously) when he decides where to aim his first serve, tennis is just one of the Sports that has plenty of mathematics in it. Why do balls swerve when you spin them? How do you perform a perfect ski jump? And how did mathematics revolutionize the game of baseball?

Even in the Entertainment world, there is plenty to analyze: from the most efficient way to play Monopoly, to making decisions on game shows, to the patterns of the Alhambra Palace in Granada, Spain.

More obviously, there is mathematics to be found any time you try to get from A to B. In Getting Around, we can barely scrape the surface of the mathematics behind maps and self-driving cars, the mysterious “jamiton” effect that makes traffic back up without any obvious cause, and the navigational challenges of getting to Jupiter.

Finally, we come to the maths of the Everyday – or at least, some days. How do you pick your lottery tickets to maximize your chances of winning? Why don’t you fall off the rollercoaster? How and why does the length of the day change throughout the year? And what do they mean when they say there is a 30% chance of rain?

There is only enough room in a book this size to cover a tiny fraction of the real-life topics where mathematical thinking either makes a thing possible, or allows it to be understood in a different way. If you would like to suggest themes to explore in the future, please feel free to get in touch!
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