HOMEWORK 5
MaTH 3345 — AUuTUMN 2022 — KUTLER

Please complete the following problems on your own paper. Solutions should be written
clearly, legibly, and with appropriate style.

1. [Falkner Section 2 Exercise 9] Let Pxor(@ mean “P exclusive or ).” In other
words, P xor () should be true just when exactly one of P or () is true.

(a) Write out the truth table for P xor Q.
(b) Show by a truth table that P xor @ is logically equivalent to (PA—=Q)V (Q A—P).

(¢) Show by truth tables that the following four sentences are logically equivalent:
PxorQ,  ~(P=Q), (-P)5Q,  Pe(-Q).

(d) Show by a truth table that (=P) < (=Q) is logically equivalent to P < Q.

2. [Falkner Section 3 Exercise 1] For each of the following sentences, write out what
it means in words, state whether it is true or false, and prove your statement.

(a) (3z € R)(2z +7 = 3).

(b) (Vx e R)(2x + 7 =3).

(¢) (Fx >0)(2z+7=3).

(d) (Vx> 0)(2z+7=3).

() (3r € R)(2? —4x + 3 > 0).

(f) (Vz € R)(z* — 4z +3 > 0).

(g) Bz >7)(z* —4x+3>0).

(h) (Vz > 7)(2* — 4z +3 > 0).

(i) (Vz e R)(z%? — 22 +2>0).

(i) (Vo> 0)(vz+3 =z +V3).
() (@ > 0)(VFT3= 3+ V3.



Practice Problems

It is strongly recommended that you complete the following problems. There is no need
to write up polished, final versions of your solutions (although you may find this a useful
exercise). Please do not submit any work for these problems.

1. (a) [Falkner Section 2 Exercise 4] Suppose that PV @ is true and =@ is true.
Explain why it follows that P must be true.

(b) Prove that the conditional sentence
(PVQ)A-Q] = P

is a tautology (that is, it is true for all possible truth values of P and Q).

Do not use a truth table. Rather, use your work from part (a) to write a condi-
tional proof.



