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[0 O Students of mathematics and computer science often have trouble the first time theyre asked to work seriously
with mathematical proofsC] because they dont know the "rules of the game." What is expected of you if you are
asked to prove something]

What distinguishes a correct proof from an incorrect one[

This book is intended to help students learn the answers to these questions by spelling out the underlying
principles involved in the construction of proofs.[0 0 Many students get their first exposure to mathematical
proofs in a high school course on geometry. Unfortunately]l students in high school geometry are usually taught
to think of a proof asia numbered list of statements and reasons[] a view of proofs that is too restrictive to be very
useful. There is a parallel with computer science here that can be instructive. Early programming languages
encouraged a similar restrictive view of computer programs as numbered lists of instructions. Now computer
scientists have moved away from such languages and teach programming by using languages that encourage an
approach called "structured programming.” The discussion of proofs in this book is inspired by the belief that many
of the considerations that have led computer scientists to embrace the structured approach to programming apply
to proof-writing as well. You might say that this book teaches "structured proving."
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[0 O 1.1. Deductive Reasoning and Logical Connectives[] [1 As we saw in the introduction, proofs play a central
role in mathematics, and deductive reasoning is the foundation on which proofs are based. Therefore, we begin our
study of mathematical reasoning and proofs by examining how deductive reasoning works.[] [J Example 1.1.1.
Here are three examples of deductive reasoning:[] O 1. It will either rain or snow tomorrow. [ Its too warm for
snow.[] [0 Therefore, it will rain.00 O 2. If today is Sunday, then | dont have to go to work today.[J (1 Today is
Sunday.[d O Therefore, I dont have to go to work today.[d [ 3. I will go to work either tomorrow or today.[]

O Im going to stay home today.[ O Therefore, I will go to work tomorrow.d O In each case, we have arrived at a
conclusion from the assumption that some other statements, called premises, are true. For example, the premises in
argument 3 are the statements "1 will go to work either tomorrow or today" and "Im going to stay home today." The
conclusion is "l will go to work tomorrow," and it seems to be forced on us somehow by the premises.
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