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In this test,
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—” means “not”,
“A” means “and”,
“v” means “or”,
“—” means “if...then...”,
“e>"” means “if and only if”,
“Vx” means “for all x”, and

“Jx” means “for some x”.

L. True or False
Answer each of the following questions simply by writing True or False. (24 points; 3 points each)

(AAE)>[-(AoF)<>(—E«>F)] is a tautology.

If R(a, b) logically implies R(b, a), then a=b.

If o, B and vy are inconsistent, then (B<>y)<>a cannot be true.

YxVyo(x, y) is satisfiable if and only if a(c, ¢) is satisfiable, where c is a constant symbol which does

.

not occur in ou(X, y).
VxdyVz(P(x, z)—>Q(y)) is logically equivalent to Ix3zP(x, z)->3yQ(Yy).
. Suppose S is a set of infinitely many sentences and T is a finite subset of S. Then there must be a
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theorem of S which is not provable from T.

7. Suppose S and T are two consistent sets of sentences such that SUT is inconsistent. Then for some o in T,
S proves —a.

8. No finite model can satisfy Vx3y(x=yAR(x, y))AVXVyVZR(X, y)=>R(Y, 2R, 2)).

IL. Symbolize the following two sentences. (20 points; 10 points each)

(D) B—HECLFTHRESGATHER-EAHH#HB, EARAL TS+ =8 (4) R LA R24E
m o
(2) At least two philosophers are talking nonsense unless everyone who attends the meeting is from Mars,

IIIL Define a sentential connective + as follows. A+B is true if and only if exactly one of A and B is true
(that is, A is true and B is false or A is false and B is true). Show that — is not definable by using —, <> and
+ (that is, no sentence in the language using A, B, —, <> and + is equivalent to A—B). (10 points)

IV. For each of the following arguments, prove it or refute it by giving a counterexample. (46 points)
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(2) Vx(Rx>Qx), Ix(=(Px¢>Qx)>Rx), Vy(S(x, y)=Rx) /.. Vx((FyRyArIyQy)—->Px)—>-S(x, b) (10
points)

(3) —(AeB)e>C, B>(C—-D) /... (DAA)V(B+C) (10 points)

4) /.. FzvyIx((P(2)=>R(y))— (P(x)—R(x))) (10 points)

(6) VxIyRE, y), VXVYR(X, y)>3z(z#xAz£yAR(X, 2)AR(z, ¥)) /.. IxTyFz(xzyax#zay#zAR(X, Y)AR(Y, z)
(10 points)




