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g: a is an even number.
Then
~p: a?is an odd number,
~(: a is an even number.
Therefore, The contrpositive statement is
a is an odd number - a? is an odd number.
(1) a=2(k+1), k is an integer (definition of odd number).
(2) a® = 4k? + 4k + 1, square both sides of (1)
(3) a? = 2(2k? + 2k) + 1,
(4) a? is odd number, since 2k? + 2k is an integer and definition of odd number.

1.10.4 To Prove Statement of Type (p < Q).
(i) Since (p = q) A(q — p) = (p < q), so we can proved first p — g and then

proved q — p.

(if) Moved from p into g through series of logical equivalent statements s; as follows:
pe— 5
S1 €Sy
Sn <0

This is exactly the tautology

(P> 1) A (51 52) A A(Sp = @) = (p < Q).

1.10.5 To Prove Statement of Type Vx P(x) or 3x P(x).

(i) To prove a sentence of type V x P(x), we suppose x is an arbitrary element and
then prove that P(x) is true.

(if) To prove a sentence of type 3 x P(x), we have to prove there exist at least one
element x such that P(x) is true.

1.10.6 To Prove Statement of Typep Vv r — q.
Depending on the tautology

[(P—DA(r—q)] —=[(pVr)—q]
We must prove that p—q and r—q.

Example 1.10.7. Prove that
(a=0vb=0)—>ab=0
where a, b are real numbers.
Proof.
Firstly, we prove thata = 0 - ab = 0.
Suppose that a = 0, thenab = 0.b = 0.
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