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Preface to Introduction to Computation and Programming Using Python

Mastering different modes of thinking is an essential part of any college student’s experience.
Indeed, learning to consider a problem from different perspectives is a key motivation behind institutions
of higher learning requiring that students take subjects that cover a breadth of disciplines. At MIT, every
undergraduate must take classes in mathematics, physics, chemistry and biology as well as several
subjects in the humanities, arts and social sciences, no matter what major they plan to pursue — not just for
the knowledge they acquire, but because we want every student to be able to think like a mathematician,
a physicist, a chemist, a biologist, a humanist. Computation is rapidly becoming another critical mode of
thought, which should be a part of the armamentarium of any educated person — how to approach any
problem from an algorithmic perspective, how to abstract key elements of a problem, how to modularize
an approach to a problem, how to estimate the expected complexity of a proposed solution, how to

recognize instances of common problem types and apply variants of known techniques to them.

With computational thinking emerging as a critical and highly relevant mode of thought, this book
becomes an important addition to any inquisitive person’s bookshelf, no matter what their background, or
their profession, or their intended use of computational skills. In this book, John Guttag takes the
thoughtful approach that computational thinking, as opposed to programming, is something that anyone
can master, and should. [ distinguish between computational thinking and programming for several
reasons. Knowing how to program a computer is certainly a valuable skill. But there is much more to
thinking like a computer scientist than simply knowing the syntax and semantics of a programming
language (and being able to think like a computer scientist is essential to understanding how to tackle
challenging problems in science, engineering, finance, and many other domains). One must also have
mastery of common algorithmic patterns, be able to recognize when particular algorithmic tools are
appropriate for tackling a problem, understand how to abstract components of a problem into instances
with known solution methods, and recognize when and how to suppress details so as to focus on the
overall algorithmic approach to a problem. Those skills come from seeing computation in action —

applied to real world problems. and presented as a template for collections of problems. Those skills also
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come from having a foundational, theoretic framework in which to understand the ramifications of
algorithmic choices, and on which to generalize solutions.

This book wonderfully provides a setting for acquiring all of those skills and perspectives. While
the first half of the book focuses on learning a programming language — in this instance, Python — it does
so in a foundational way, by motivating different aspects of the language through application to common
computational problems, and by abstracting common language paradigms and analyzing their broader
impact. Equally importantly, the second half of the book then expands upon these fundamental tools
(binary search, divide-and-conquer, generate-and-test, exhaustive enumeration, and others) by utilizing
them in a wide range of common and practical scientific and engineering problems. In particular, readers
will gain a level of comfort in analyzing data, in running simulations, in applying statistical tests to
determine relevance of results, and in visualizing results — all tools of great value in many domains. At
the end of this book, a reader will have a basic command of modern data science tools, and hopefully will
have begun a life-long journey of using computational thinking whenever confronted with a new

challenge.

Eric Grimson
Chancellor for Academic Advancement

Professor of Computer Science, MIT
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