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Part 2 (25%)

Note that in this paper, a standard formal language for propositional logic, Ly and a formal
language for predicate logic, Lq are assumed, wherein the standard logical symbols for
logical operators —, v, =, A, 3, V will be used. Moreover, let I" be a set of formulae, and o,
W be formulae of the formal language under discussion. And notation for sequentT" = ¢
and I - @ will be used.

The candidate should answer no more than three questions but up to, or over, a
maximal combination of 25%. (FHEE - Z =ML - BB 25% K % U 25%%)

1. (10%) AL E HEELREL

(1) A structure in the standard formal semantics for propositional logic
(2) @ is (semantically} equivalent to y
(3) An extension of a logical system T
(4) A schematic language
(5) Categorical proposition
{6) The mood of a syllogism
(7) The figure of a syllogism

{8) Henkin constant

(9) The independency of an axiom in an axiomatic system/theory
{

10) Skolem function

2. (10%) Explain the model existence lemma in Henkin’s proof of the
completeness theorem for predicate logic. [3F 3,884+ # & The model
existence lemma in Henkin’s proof of the completeness theorem for
predicate logic]

3. (15%) (i) Aristotle classifies four kinds of categorical propositions. Use
your own examples to explain what they are, respectively, and show that
they can be expressed in a formal language, Lo, for predicate logic. [ 245

31,84 w9 #& categorical propositions * $ 4 F| A FHBEE T R FTZ < ]

(i) Describe how to construct a Syllogism [ R A mfqEHR — A
Syllogism]
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4. (15%) Describe how to construct a system of natural deduction, and
explain the differences between a system of natural deduction and an

axiom system. [3FRALTRE—EE R RELHHALBELY - B
RAERRE LA AICAREREARATLEE]

5. (15%) Prove that for every formula ¢ in L, there is a formula 0* in
disjunctive normal form (DNF) which is equivalent to ¢. [B3E9A © 4 A8
& ¥ 42— & X % F — A disjunctive normal form ZHEMEEGRA ]

6. (25%) Prove that the compactness theorem holds for propositional logic.
[3EB] : The compactness theorem for propositional logic g 3r.]
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