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In this test,

(43 »”

1
"
N

w9

vV
((_)

means “not”,
means “and”,
means “or’,

” means “if...then...”,

“¢>” means “if and only 1f”,
“¥x” means “for all x” and
“Jx” means “for some x”.

L. True or False
Please answer each question by writing True or False. No explanation is needed. (20 points; 2 points

each)

1. Two different predicates must have different interpretations (extensions).

2. P(a,b,a) <> P(b,a,b) logically implies a =b.

3. If Ix3y(P(X)AP(Y)) is true in a model, then the domain of that model must contain at least two
members.

4. Vx(P(x)—Q(x)) is logically equivalent to VxP(x)—>VxQ(x).

5. [(AAB)=C]—>[B—>(A—>([D—C))] is a tautology.

6. If every woman loves some man, then every woman loves some man who loves her. Hence no
woman can love some man who does not love her.

7. Plogically implies Q if and only if P logically implies P—Q.

8. Suppose A is not a contradiction. If A and B are inconsistent and A and C are inconsistent, then B
and C must be inconsistent.

9. Every premise in a valid argument must be true.

10. Suppose P and S are consistent. Then P cannot logically imply Q if S and Q are inconsistent.

I1. Symbolization

Let

“Lxy” stand for “x loves y”,
“Hxy” stand for “x hates y”,
“px” stand for “x is a philosopher”
and “Kx” stand for “x is a king”.

Please symbolize the following two sentences. (20 points; 10 points each)

ey
2)

No philosopher can be a king unless some king hates another king.
There are exactly two philosophers who love each other.
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IIL. Please give counterexamples to the following three invalid arguments. (30 points; 10 points each)

(1) ~«(AeB)«C, B»>(CoD) /.. (DAA)V(B-C)

(2) All good things will come to an end. No dictatorship is a good thing. Consequently, some
dictatorships never come to an end.

(3) 3x(Px—VyRy) /.. IxPx—>VyRy

IV. Please prove the following two valid arguments (all formal proof systems are acceptable; just make
your proofs as clear as possible). (30 points; 15 points each)

(HDAv-B,(B—>C)->D/. (AvD)
(2) /.. y[R(x, y)— IxVzR(x, z)]
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