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1

(5%) Briefly describe a (standard) formal language for propositional logic.

(5%) Briefly describe the construction of a structure for the standard formal language
for propositional logic, as you described in 1. And specify the required semantic rules
for the language in use.

(5%) In the standard formal language for propositional logic, there are primitive
symbols of a certain category known as connectives, or sometimes (logical) operators,
such as -, v,A, =, and <. But exactly what is the meaning of a connective? At the
moment there are two different accounts, known as model-theoretic account and
proof-theoretic account respectively. Explain what are they?

(5%) What is a proposition? Are there propositions? Is there any good reason to
suppose that there are propositions? Is there any difficulty with the notion of
proposition?

(10%) A first order language may include the identity symbol ‘=’ to express the
well-known identity relation which is reflexive, symmetric, and transitive., Using your
own examples to explain what is a reflexive relation? What is a symmetric relation? And
what is a transitive relation? Use sentences of a first order language to formulate these
relations, respectively. In first-order logic when identity is included, Leibniz’s law holds
as well. What is Leibniz’s law? Is there any case in which Leibniz’s law fails to hold in
ordinary discourse? If yes, give your own example. If not, say why not.

(10%) In ordinary language, 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 show that although some definite
descriptions may have no reference but a sentence with a certain definite description
can be reformulated as a conjunction of some guantified sentences in a first order
language. And the resulting sentence will have a definite truth value. Give your own
example and show how this can be done.

(10%) In classical logic (that is, the standard propositional logic and predicate logic you
studied in Elementary Logic), the principle of bivalence is presupposed, that is, every
sentence must be either true or false but not both. Accordingly, for any formula A in
classical propositional logic, and for any given structure M, either M=A , or H=—A. So
the law of excluded middle is merely a tautology. What is the law of excluded middie?
But we may establish a logical system in which for some formula A, neither A nor —A is
true. A logical system which accepts this case is called paracomplete. Give your own
example to show that the law of excluded middle is not a logical truth in the
paracomplete theory.

(10%) In classical logic, a set of sentences, or a logical theory, S is said to be inconsistent
if S includes A and —A, for some formula A, or both SF4 and SF— A hold. A logical
theory S is paraconsistent if it accepts that for some formula 4 both S~4 and S-— A hold,
but there are some B such that $¥B. Are there any cases in which AA—=Aistrueina
paraconsistent th'eory? If so, give your own example. If not, show why not.
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Those who think knowledge requires something other than, or at least more than,
reliably produced true belief, something (usually) in the way of justification for the
belief that one's reliably produced beliefs are being reliably produced, have....an
obligation to say what benefits this justification is supposed to confer.... Who needs it,
and why? If an animal inherits a perfectly reliable belief-generating mechanism, and it
also inherits a disposition, everything being equal, to act on the basis of the beliefs so
generated, what additional benefits are conferred by a Justification that the beliefs are
being produced in some reliable way? If there are no additional benefits, what good is

* this justification? Why should we insist that no one can have knowledge without it?
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