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Exercise 1. [Semantics of InqB] Consider the four-worlds model containing all
valuations for the propositional letters p and q, namely:

pq pq

pq pq

Determine the support conditions of the following InqB formulas and draw their
alternatives.

(1) a. p ∧ ?q
b. ?p

>
?q

c. ¬?p
d. p ∨ q → ?p ∧ ?q

Exercise 2. [Truth-conditional formulas]
Recall that a formula is truth-conditional if support for it amounts to global
truth. That is, ϕ is truth-conditional if for every model M and state s:

s |= ϕ ⇐⇒ ∀w ∈ s : w |= ϕ

Show that:

1. if p is atomic, then p is truth-conditional;

2. ⊥ is truth-conditional;

3. if α, β are truth-conditional, then so is α ∧ β;

4. if α is truth-conditional, then so is ϕ→ α for every α;

Note that these facts imply the proposition mentioned in the last class, that all
classical (i.e.,

>

-free) formulas are truth-conditional.
They also imply that negations are always truth-conditional: by items 2 and

4, ¬ϕ, which is short for ϕ→ ⊥, is truth-conditional for every ϕ.



Exercise 3. [Adding questions to classical logic]
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. Show that every formula of InqC is equivalent to a formula of InqB.

2. Show that the converse is not the case by the following strategy.

(a) For any formula ϕ and any model M , define a binary relation ∼ϕ on
worlds as follows:

w ∼ϕ w
′ ⇐⇒ M, {w,w′} |= ϕ

(Clearly, ∼ϕ is a symmetric relation. Is it also transitive? Give a
proof or a counterexample.)

(b) Show that every formula ϕ in InqC, we have:

s |= ϕ ⇐⇒ ∀w,w′ ∈ s : w ∼ϕ w
′

So, the meaning of a formula in InqC is fully encoded by a binary
relation. Say that a formula ϕ satisfying the above condition is rela-
tional.

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


