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e Direct Proof: show P — (@ where P is a truth and @ is our claim.
e Contrapositive: for a statement P —> @, prove =) — —P.

e Contradiction: to prove a claim P, assume for the sake of contradiction that —P is true.
Show this implies R A =R (for some R), contradiction. Hence P is true. 7

e By cases: To show P is true in general, we prove P in separate cases, which in combination
cover all possible cases (i.e. cases are a partition).
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1 Proof Practice

(a) Prove that Vn € N, if n is odd, then n% + 1 is even. (Recall that n is odd if n = 2k + 1 for some

natural number k.)
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(b) Prove that Vx,y € R, min(x,y) = (x+y — |[x—y|)/2. (Recall, that the definition of absolute

value for a real number z, is
zZ, z>0
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-z, z<0
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(c) Suppose A C B. Prove Z(A) C Z(B). (Recall that A’ € 2(A) if and only if A’ C A.)
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2 Preserving Set Operations

For a function f, define the image of a set X to be the set f(X) = {y | y = f(x) for some x € X }.
Define the inverse image or preimage of a set ¥ to be the set f~!(Y) = {x | f(x) € Y}. Prove the -
following statements, in which A and B are sets. By doing so, you will show that inverse images
preserve set operations, but images typically do not.

Recall: Forsets X andY, X =Y ifand only if X CY and Y C X. To prove that X CY, it is sufficient
to show that (Vx) ((x e X] = (x€Y)).
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