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Exercise 1. [Inquisitive logic, 6pt]
Suppose that, instead of introducing questions in CPC by means of

>

, we do
so by adding ? as a primitive connective, with the natural support condition:

s |= ?ϕ ⇐⇒ s |= ϕ or s |= ¬ϕ

So, our repertoire of connectives contains ⊥,∧,→, ?. Call this system InqC.

1. Prove that, like the semantics of CPC is determined at the level of single
worlds, the semantics of InqC is determined at the level of pairs of worlds.
That is, show that every formula ϕ in InqC, we have:1

s |= ϕ ⇐⇒ ∀w,w′ ∈ s : {w,w′} |= ϕ

So, the meaning of a formula in InqC is fully encoded by a binary relation.
Let us say that a formula ϕ satisfying the above condition is relational.

2. Show that in InqB, not all formulas are relational. Conclude that InqB is
strictly more expressive than InqC.

3. Show that a formula in InqB is relational iff it is equivalent to a formula
in InqC.

Hint. Given any formula ϕ in InqB, define ϕ′ in InqC by making sure that
it coincides with ϕ with respect to every info state consisting of one or two
worlds: since both formulas are relational, this will imply that ϕ ≡ ϕ′.

Another hint. Notice that we have a canonical model ωP = 〈Wω, Vω〉,
where the worlds w ∈ Wω are propositional valuations w : P → {0, 1},
and Vω is defined in the obvious way. Every inquisitive non-entailment is
witnessed by this model. So, it suffices to show that ϕ and ϕ′ agree on
every state consisting of one or two worlds in Mω. Although this is not
necessary, you may assume that P is finite, so that Mω is finite and any
world w is uniquely characterized by a formula χw.

1In this condition, w and w′ need not be distinct, so {w,w′} might be a singleton.


