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(I) Lxy means “x loves y”, Mx means “x is a man”, WX means “x 1s a woman”, and the

~ domain of discourse 1s all human.
Symbolizing the following sentences
(1) Everyone is either a man or a woman. (12 points)
(2) No one loves himself(herself). (12 points)
(3) Not every man loves every woman. (12 points)
- (4) Anyone who loves a woman loves everyone. (14 points)
(II)  Prove the invalidity of the following argument by constructing a counterexample.
(15 points)

(5) (\(3y)Exy /..(3x)(y) Exy

Hint for (5): Consider domain ={a,b} or try some possible meaning of E.

(III)  Prove the following arguments. (You may use the system given in the next page
(all rules are applicable) or some similar system. However, semantic tableau

system is less preferred and it may cause losing some points (though it is better to

write a tableau proof than to write nothing.)
(6) 1. (x) Px
2. (3x)(Qxe~Px)/.”. (x)Qx (18 points)

(7) 1. (3x)(v) Exy/.".{y)( 3x} Exy (17 points)



AtHA: Almost all formal proof systems (especially systems similar to the following one) are essentially acceptable,
but using semantic tableau system may cause losing certain points.

You may use the following system, which contains implicational rules 1-8, equivalence rules 8-18, Conditional
Proof (CP), Indirect Proof (IP), and 5 rules in predicate logic: one equivalence rule Quantifier Negation (QN), and
4 mplicational rules: Universal Instantiation (UI), Existential Instantiation (EI), Universal Generalization (UG),

Existential Generalization (EG).
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