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Logic PARTIi (354EiE 3-8 ~ @543 25X b5 - &0 LA 25 402 )

1.(10%} LetT be a set of formulae, and ¢, a formula, of a formal language £x suitable
for the propositional calculus.

{(a) What does each of the following sequents mean?
D Ee
(i) ok
(i) Tk

(b) Given a logical system, or a theory, say T, constructed out of the language Ly
Explain what the following sequents mean respectively
@) o
(i) k1
(i) Trro

(c) Sequents in (a) are known as semantic sequents, why they are so-called? By
contrast, sequents in (b) are known as syntactic sequetns, why they are so-called?
Some logicians, such as Hodges, claims that a semantic sequent and its
corresponding syntactic sequent amount to the same things, although they were
defined quite differently’. Would you agree with such a claim?

2. (10%) LetT be a set of formulae, ¢ and , formulae, of a formal language £i suitable
for the propositional calculus.

(a) Show thatT" = (p—y} iff T, ky.

{b) Consider the statement that T = (pvy) iff either]” Fo or I =y Is this true? If not,
provide a counter-example. .

{c) Consider the statement that I" &=—¢ if it is not true that I =¢. Is this true?

3. (10%) In ordinary langudge, there are singular terms which may have no reference in
the actual world. Frege claimed that a sentence with any singular term of this sort would
be neither true nor false, But Russell claims that a sentence of this sort must be false.
Which one is more acceptable? Why? If both are not acceptable, any better treatment?

4.(5%) What is a substitutional instance of a given formula in the language £x? Now,
assume that '

(P> (@R F (@ —(P=R))

Without constructing a derivation (or proof) in any specified formal system, show that
the following sequent holds as well. '

((@AR)={((PvQ)—R ) (P> QNH(((PY@—R) > (QAR)- (P— Q).

5. (5%) What is the principle of bivalence? The principle is said to be essential to the
classical propositional calculus. Do you think that the rejection of this principle would
falsify some. theorems of the classical propositional calculus? If not, give an informal
argument. If yes, provide an example (i.e. a theorem of the classical propositional
calculus) and then show that it would fail to hold, if the principle is rejected,
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6. (5%) Predicate logic is sometime also called first-order logic. Why? And explain what
a second-order logic is. Some logicians reject second-order logic. Do they have any good
reasons? :

7. (5%) In a novel the author usually introduces some main characters by so-called
fictional names, such as Romeo and Juliet, Do those fictional characters exist? If no, how
can a sentence containing some fictional names, e.g. ‘Romeo loves Juliet, be true?

8.(5%) Let ¢ and y be formulae of the language. £x suitable for the propositional
calculus. Show that if ¢ =y, and yet ¢ and y have no sentence letters in common then
either ¢ is inconsistent or y is a tautology.

9. (5%) Frege presented the propositional logic as an axiom system but later Gentzen
proposed that the propositional logic can be presented as a system of natural deduction.
Briefly describe the difference between these two types of logical systems. Gentzen
claimed that the natural deduction he proposed is logically equivalent to the logical
system that Frege presented. In what sense two logical systems can be said to be
equivalent?
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