
COMPSCI 230 Midterm Review - Logic

Qinyang Yu

1. Prove that (¬(P → Q)) ↑ (P ↓ ¬Q) is a tautology.

2. Prove that ((P → Q) ↓ (¬Q ↓ P )) is a contradiction.

3. Show that (p ↓ q) → r and (p → r) ↓ (q → r) are not logically equivalent.

Hint: Find an assignment of truth values that makes one of these propositions true

and the other false.

4. The proposition p NOR q is true when both p and q are false, and it is false otherwise.

Let p NOR q be denoted by p ↔ q (called Peirce arrow after C.S. Peirce). Show that

(a) use truth table to prove p ↔ q is logically equivalent to ¬(p ↗ q)

(b) p ↔ p ↘→ ¬p
(c) (p ↔ q) ↔ (p ↔ q) ↘→ (p ↗ q)

5. Translate (a) from an English sentence into formulas of predicate logic. Translate

(b) from the predicate into an English expression.

(a) ≃x ⇐ Z, ≃y ⇐ Z, ((x > 0) ↓ (y > 0) → (x+ y > 0)).

(b) Every real number except zero has a multiplicative inverse. (A multiplicative

inverse of a real number x is a real number y such that xy = 1.)

6. (a) Find a common domain for the variables x, y, and z for which the statement

≃x≃y((x ⇒= y) → ≃z((z = x)↗ (z = y))) is true and another domain for which it

is false.

(b) Let Q(x, y) be the statement x + y = 0. Are the following quantifications

⇑y≃xQ(x, y) and ≃x⇑yQ(x, y) respectively, true or false, where the domain for

all variables consists of all real numbers.

7. Prove that (⇑x(P (x) → Q(x))) ↘→ (≃x(P (x) → (⇑xQ(x)))) is a tautology.

8. Let P (x, y) be a predicate with variables x, y ⇐ Z. Let A = ≃x⇑y : P (x, y) and

B = ⇑y≃x : P (x, y).

(a) Let P (x, y) be x = y. Show that A → B is false.

(b) Show that B implies A.
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