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Revision

[1A Digital Electronics and 1B Logic and Proof]

» Are AB + AC + BC and BC + AC equivalent?
» |n other words, letting ¢ be the formula
(AANB)V(AAN=C)V(BAC) & (BAC)V(AAN-0)
does = ¢ hold (in propositional logic)?
» Two methods:
» we could show =y, ¢ for every model M
» we could prove 5 ¢ for some set of sound and complete
set of rules R (e.g. algebraic equalities like AV (A A B) = A)
» So far in the course we'’ve used . But for propositional
logic (e.g. hardware) it's easier and faster to check that
Eum ¢ holds in all eight models. Why? Finiteness.
(Note that Karnaugh maps can speed up checking this.)

» Additional benefit: counter-example if something isn’t true.
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Revision (2)

» A model for propositional logic with propositional variables
{A, B, C} is just that subset of {A, B, C} which are to be
considered true. Let P range over propositional variables.

» When does a formula ¢ satisfy a model? Defined by
structural induction on ¢:
» =y P ifPeM
Ev - if =u ¢ is false
Emong ifEydand =y ¢f
» Sometimes write [¢] for this (only an incidental
connection to denotational semantics). So the above
becomes (e.g.)
true fPeM
[[P]]M_{ false it P ¢ M
[=¢lm = not [¢]m
[¢ A ¢'Im = [¢]m and [¢'Tm
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Differences in this course

» In this course we write M = ¢ (and sometimes [¢] ) rather
than the I' =y, ¢ of Logic and Proof.

» In this course we’re mainly interested in whether a formula
¢ holds in some particular model M, not in all models.

» We’re also interested in richer formulae than propositional
logic and richer models than “which propositional variables
are true”, because we’re interesting in time (hence the
name “temporal logic”).
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