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A simple way of presenting information about an environment is by representing its
basic facts by means of atomic propositions and combining them within propositional
logic: to check whether some information holds simply amounts to evaluating its corre-
sponding formula with respect to a valuation. In propositional logic, a valuation assigns
the same value to different occurrences of the same atomic proposition in a single for-
mula. However, in many contexts, such as sequential programs with side-effects, different
occurrences correspond to different moments in time and should possibly return differ-
ent values. This paper generalizes propositional logic by allowing valuations that evolve
through time and may thus return different Boolean values for the same atomic propo-
sition during the sequential evaluation of a formula. The resulting logic is studied under
the name proposition algebra.

Among the class of all possible valuations, six varieties ranging from the free valuations
satisfying no restrictions to the static valuations that correspond to propositional logic
are singled out. The bulk of the paper is devoted to providing complete axiomatizations
for the congruence notions associated to each of those varieties. Most interestingly, these
axiomatizations are built using the ternary connective if-then-else; binary connectives
are later shown to lack the necessary expressive power in this framework. The exposition
ends with some remarks about the definition of infinite formulas which, due to the
repetition of atomic propositions that may be evaluated differently, are more expressive
than finite ones.

The paper is clearly written and, even though the details in Section 12 demand a lot
of attention, is a nice read. As the authors acknowledge, there remains the challenge to
find convincing examples for these free valuations as well as some discussion about the
merits of proposition algebra with respect to other logics that could be of use to tackle
the same problem, such as temporal or dynamic logic. Miguel Palomino
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