Applied Logic Homework 8
CS 486 Spring 2005 Due Date: Thursday, May 5, 2045

Questions
(I useD for implication.)

(1) Prove thatdp A O(¢ D ¢) D Oy is valid in all frames.

(2) In class, we showed that K is a reflexive frame, then for all formulas Cly D ¢ is valid
in . Prove the converse: if for all formulas Cy D ¢ is valid in a frameF, thenF'is a
reflexive frame Hint : show that ifF’ is not reflexive, thefdy O ¢ is not valid inF.

This result says that the formula schema O ¢ corresponds toeflexive frames, sincé’
is reflexive if and only if for allp, Oy D ¢ is valid in F.
(3) An equivalence relation oW is a relationR that is:

o reflexive: forallz € W, (z,z) € R;
e symmetric: for alle,y € W, (x,y) € R implies that(y, z) € R;
e transitive: for allx,y,z € W, if (z,y) € Rand(y, z) € R, then(z, z) € R.

A frame F' = (W, R) is an equivalence frame & is an equivalence relation div. Show
that the following formula schemas correspond to equivalence frames:
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