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proves false
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(unsound)
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provable iff
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Today, we will focus on reviewing some Completeness concepts and doing practice
problems.

For general exam review, | would carefully revise from Eric Blais’ notes, and do the

proofs from there or exercises in Lu Zhongwan’s book. Also, practice problems, when
they become available.
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« Claim 1: To show Completeness, it suffices to show that every consistent set is
satisfiable (Lemma 4).
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Now, to show every consistent set is satisfiable, we:
1. First show every consistent set can be expanded to a maximally consistent set.
A. (Greedily add formulas that don’t introduce contradictions, one at a time.)
2. Show every maximally consistent set is satisfiable
A. (Lemma 2)
3. Reduce from the maximally consistent set back down to the original set
A. (Proposition 3)
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Suppose that £ + A and £ U {A} I B, for some set X and propositional formulas A and
B. Is it always the case that £ - B? Provide a proof or a counterexample.
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Premises:
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Conclusion: q
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To show this, it suffices to find a truth valuation so that 'U*(S\ =T b "V*( l{) =F.

Aside: Coming up with such a solution is hard. In order to do so, you should suppose that
such a valuation exists, then determine what properties it might have, like so:
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Solution 1: We construct the following truth table for all the formulas involved.

plq|r|s|(p)—>(@qVr)|(nqg = ((7p)As)|[s—>(qVr)| g
1[1]1]1 1 1 1 1] %
1/1]1]0 1 1 1 1] *
1/1]0/1 1 1 1 1] =
1{1]0]0 1 1 1 1] *
1/0[1]1 1 0 1 0
1/0[1]0 1 0 1 0
1/0/0]1 1 0 0 0
1{0[0]o0 1 0 1 0
0[1/1]1 1 1 1 1%
o[1/1]0 1 1 1 1] *
o[1]0]1 1 1 1 1] *
o[1/0]0 1 1 1 1] =
0lo|1]1 1 1 1 0o
0(o|1]0 1 0 1 0
0lo|0]1 0 1 0 0
0(0(0]0 0 0 1 0

The rows that matter for assessing the argument (i.e. the rows on which all the
premise formulas are true) are marked with * or ¢. The conclusion formula is false
on the last such row (the row marked with ¢). The presence of such a row witnesses
that the argument is not valid. D
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