24.244. Modal Logic. P-set due Thursday, Nov. 12.

Show, by giving a derivation, that (¢ V y) >~ @) V (¢ V y)>~y) V
((@Vy)>0 < ((¢p>0)A(y>0))) is a theorem of Lewis’s system

Show that the instances of the schema ((¢ > 0) A\ (v > 0)) - ((¢ V y) > 0) are true in every Lewis
sphere model.

Is“(PANQ)>R) -~ (P>R)V(Q=>R)))” atheorem of Stalnaker’s system? Explain.
If“(((P>R)V(Q>R)) -~ ((PANQ)>R))” atheorem of Stalnaker’s system? Explain.

The law of exportation is the schema (((¢ /\ y) > 0) - (¢ > (y > 0))). Show that, if we add it to
Stalnaker’s axioms, ((¢ > y) < (¢ - y)) will become derivable.

The law of importation is the schema ((¢ > (y > 0)) - ((¢ A y) > 6)). Show that, if we add it to
Stalnaker’s axioms, ((¢ > y) < (¢ - y)) will not become derivable.

Let I" be smallest collection of sentences of the language obtained from the language of
arithmetic by adding the new predicate “Nec” that:
contains all the consequences of Q and all sentences of the form Nec([" 0 "]) for 0 a
consequence of Q;
contains all sentences of the form (Nec([" (¢ ~» y) '] = (Nec([T @ '] = Nec([" v '])); and
contains all sentences of the forms (Nec([" ¢ ]) - ¢) and Nec([" (Nec([" ¢ ']) » @) ']).
Show that the formalization of Goldbach’s conjecture (“Every even number > 2 is the sum of
two primes”) is a consequence of I'.






