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FINAL THOUGHTS

When Feynman was once asked how he developed his legendary ability to solve problems so quickly, he said that it was because he modeled those problems in a multitude of ways, which is to say he looked at them from different perspectives. Analogies are one way of looking at a problem, equations are another, the dialectical method is yet another. For Feynman, ever the showman, a fantastically fictional story that was sure to astonish his audience was yet another.

There is an analog to that approach in art, where the ability to paint a scene from different perspectives without any loss of detail is considered a virtue. Interestingly, it was an innovation from Brunelleschi during the Renaissance that made that possible. By devising a mathematical way of codifying linear perspective, Brunelleschi was able to render a perfectly accurate drawing of the Baptistery of Saint John in Florence. Objects that were closer looked bigger, those far away looked smaller, and the lines of the baptistery’s tiles converged in a way that was in accordance with reality. Frescoes like Delivery of the Keys by Pietro Perugino and the School of Athens by Raphael are excellent later examples of that.

We began by talking about how focusing on relative magnitudes and everyday tasks helps make a complex topic more relatable. In a way, they help create triggers in our minds that remind us to continuously think about choices. The next time you see a pile of things to be sorted, perhaps you’ll think, “Ah, good and bad, fast and slow, quadratic and linearithmic.” Or the other way around. Your son, daughter, niece, or nephew might ask you what binary search is, and you’ll think, “Ah, freedom, William Wallace, Eppy Toam, shirts on a rack.” Those kinds of associations are easy and fun to recall. Recognizing good and bad choices is aided to a great extent by knowing what the catalog of choices looks like for a particular task.

Nowadays, algorithm is a word that’s on a lot of people’s lips, just like big data was a few years ago; just like deep learning will be in the years to come. What I hope you’ll take away from this book is that the concept is not a fad. Rather, it is deeply rooted in history, as we saw in the discussion of Babylonian tablets early on. And because it is such a timeless concept, it is worth talking about, fleshing out, and most important of all, showing how the algorithm can be used as a tool for smarter thinking.
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TO LEARN MORE

This book touched on a variety of concepts and themes. The references below expand on those concepts and give you a good overview of the theory and best practices that underlie much of what was discussed.

Ambrose, Susan A., et al. How Learning Works: Seven Research-Based Principles for Smart Teaching. New York: John Wiley & Sons, 2010.

While aimed at the college level, this book contains great advice for how to help students learn. What sets the book apart is its focus on evidence-based methods and its grounding in theory.

Avirgan, Jody. “A History of Data in American Politics (Part 1): William Jennings Bryan to Barack Obama.” FiveThirtyEight, www.fivethirtyeight.com/features/a-history-of-data-in-american-politics-part-1-william-jennings-bryan-to-barack-obama.

There’s more to politics than rhetoric. This article gives an overview of how the history of American politics can be viewed in terms of some of the concepts covered in this book, like memory, data, and links.

Bacon, Francis. The Advancement of Learning. London: J. M. Dent & Sons, 1984.

There’s an example in this book about tennis that always stuck with me. Here is the opening part to the quote mentioned in the preface: “So that as Tennis is a game of no use in itself, but of great use in respect it maketh a quick eye, and a body ready to put itself in all positions, so, in the Mathematics the use which is collateral, an intervenient, is no less worthy, than that which is principal and intended.”

Bender, Michael A., Martin Farach-Colton, and Miguel A. Mosteiro. “Insertion Sort Is O(n log n).” Theory of Computing Systems 39 no.3 (2006): 391–97.

For those interested in learning more about library sort from chapter 11.

Brooks, Frederick P. The Mythical Man-Month: Essays on Software Engineering, Anniversary Edition. 1975. Reprint, Reading, MA: Addison-Wesley Longman, 1995.

A seminal book that talks about project management in the context of software engineering, with a major motif being that throwing resources in the form of people at a project doesn’t always help.

Buck, Jamis, and Jacquelyn Carter. Mazes for Programmers: Code Your Own Twisty Little Passages. Dallas, TX: The Pragmatic Programmers, 2015.

A comprehensive book on the algorithms behind constructing and solving mazes. I came across it near the end of 2015 when I was deciding whether to continue working on a story-based approach to teaching algorithms or abandon it in favor of something else. I was thrilled to see that some of Jamis’s writings were tackling the same issues I was thinking about.

Celma, Oscar. “Music Recommendation.” Music Recommendation and Discovery: The Long Tail, Long Fail and Long Play in the Digital Music Space. Berlin: Springer-Verlag, 2010, 43–85.

There is more to music discovery than the topics we covered in chapter 6. This reference is a good place to start.

Dehaene, Stanislas. The Number Sense: How the Mind Creates Mathematics. New York: Oxford University Press, 1999.

When I first started reading about cognitive psychology, I came across Jean Piaget (The Origins of Intelligence in Children … and so on). I then heard about Stanislas’s work from an episode of Radiolab and was immediately intrigued by his ideas of how children’s minds probably work and develop.

Demaine, Erik, and Srinivas Devadas. “6.006—Introduction to Algorithms.” MIT OpenCourseWare, 2011.

These free video lectures cover algorithms in a great deal of depth and are, for the most part, easy to follow.

Dennett, Daniel C. Intuition Pumps and Other Tools for Thinking. New York: W. W. Norton, 2013.

I loved this book, and have fond memories of listening to it while on a solo drive from California to Florida. I would recommend, at the very least, reading the first two parts on general thinking tools. 

Diagram Group. Comparisons. New York: St. Martin’s Press, 1980.

The working title for Bad Choices was Comparisons, a hat tip to Diagram Group’s title. The book lays out its catalog of facts using illustrations and scales, which I absolutely love. 

Erasmus, Desiderius. A Handbook on Good Manners for Children: De Civilitate Morum Puerilium Libellus. Edited by Eleanor Merchant. London: Preface, 2008.

I didn’t realize until recently, having watched the BBC miniseries Wolf Hall, that Desiderius was a friend of Hans Holbein the Younger, who drew iconic portraits of Thomas More, Thomas Cromwell, and many others. My favorite line from Thomas More is “All I have, all I own is the ground I stand upon. That ground is Thomas More. If you want it, you must take it.” My favorite line from Desiderius is “There are some who teach that a child should hold in digestive wind by clenching his buttocks. But it’s not good manners to make yourself ill in your eagerness to appear polite. If you can go somewhere else, then do that on your own. But if not, as the oldest of proverbs goes, ‘let him disguise the fart with a cough.’”1

Feynman, Richard Phillips, and Ralph Leighton. What Do You Care What Other People Think?: Further Adventures of a Curious Character. New York: W. W. Norton, 2001.

These two books are an essential read for anyone interested in understanding how an accomplished scientist like Feynman looked at the world. I first read them as an introverted graduate student in Pittsburgh in 2005, and they’re two of probably only a few books that I can say permanently changed my outlook on life.

Feynman, Richard Phillips, Ralph Leighton, and Edward Hutchings. “Surely You’re joking, Mr. Feynman!”: Adventures of a Curious Character. New York: W. W. Norton, 1997. 

Fredricks, Jennifer A., Phyllis C. Blumenfeld, and Alison H. Paris. “School Engagement: Potential of the Concept, State of the Evidence.” Review of Educational Research 74 no. 1 (Spring 2004): 59–109.

I liked the discussion of engagement in this paper and what makes something engaging for a class of students.

Freire, Paulo. Pedagogy of the Oppressed. England: Penguin Books, 1996. First published in 1970 by The Continuum Publishing Company.

The metaphor of the student as a vessel is inspired by Freire’s “banking” model of education. The book’s talk of prescription (vs. choice) as a means of oppression struck me, as did the elaborate passages about how active and critical
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