Motivating example: “Mathematical trick”

Pick any number, add 5, multiply by 4, subtract 6, divide by 2, and subtract
twice the original number. The answer is 7.
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Generalising from the Generic Particular

The most powerful technique for proving a universal statement is one that
works regardless of the choice of values for x.

To show that every x satisfies a certain property, suppose x is a particular
but arbitrarily chosen and show that x satisfies the property.
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Method of direct proof

m Express the statement to be proved in the form
“vx, if P(x) then Q(x)."
. . '\
(This step is often done mentally.)

m Start the proof by supposing x is a particular but arbitrarily chosen
element for which the hypothesis P(x) is true.
(This step is often abbreviated “Suppose P(x).")

m Show that the conclusion Q(x) is true by using definitions, previously
established results, and the rules for logical inference.
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Prove that the sum of any two even integers is even
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Prove that every integer is rational

r T 'k \ '“Q"‘
ﬁ&x‘g&&”% K 53‘,@1

: Alsane aak KU am oy
Nok X’-‘@ Q_"'@fé\al{o\«
Bé M'\:'l?)"" OA A "‘°\+':°"‘44 ‘/\,\u/\,‘l’(/ X‘u

YA '\V\QV\ ‘\‘ .

http://www.csc.liv.ac.uk/~konev/COMP109 Part 1. Number Systems and Proof Techniques



Prove that the sum of any two rational numbers is rational
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Prove that the product of any two rational numbers is rational
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Prove that the double of a rational number is rational
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