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Problems from Section 1.2

14. This is not a tautology. It is saving that knowing that the hypothesis of an conditional statement is false
allows us to conclude that the conelusion is also faise, and we know that this is not valid reasoning. To show
that it is not a tautology, we need to find truth assignments for p and ¢ that make the entire proposition
false. Since this is possible only if the conclusion if false, we want to let g be true; and since we want the
hypothesis to be true, we must also let p be false. It is easy to check that if. indeed, p is false and q is true,
then the conditional statement is faise. Therefore it is not a tautology.

18. It is easy to see from the definitions of conditional statement aud negation that each of these propositions
is false in the case in which p is true and q is false, and true in the other three cases. Therefore the two
propositions are logically equivalent.

22, Suppose that (p — g) A (p — r) is true. We want to show that p — (g Ar) is true, which means that we
want to show that ¢ A r is true whenever p is true. If p is true, since we know that both p — g and p —r
are true from our assumption, we can conclude that ¢ is true and that r is true. Therefore g A 7 is true, as
clesired. Conversely, suppose that p — (g Ar) is true. We need to show that p — ¢ is true and that p — r is
true, which means that if p is true, then so are ¢ and r. But this follows from p — (gA 7).

-

32. We just need to find an assignment of truth values that makes one of these propuositions true and the other
false. We can let p be true and the ather two variables be false. Then the frst statement will he F —~F,

which is true, hut the second will he F A T. which is false.




