Applied Logic Homework 1
CS 4860 Spring 2009 Due Date: Thursday, February 6, 2009

Note on integrity: You may discuss problems with fellow students, but all wnttvork must be
entirely your own, and should not be from any other coursesgmt or past. If you use a solution
from another source you must cite it, including from otheoge who help you.

Reading

Read pp. 1-24 in Smullyan for next Tuesday.

Questions

(1) Do Exercise 1 in Smullyan (p.13):

Let ' be a formula containing a formuld as a part and’[Y/ X | denote the formula that
results fromF by replacing one (or more) occurrencesXby the formulay'.

Prove for any formulaF’ that F[Y/X] is truth functionally equivalent td" (written as
FlY/X]=F)ify=X
(2) Do Exercise 5in Smullyan (p.14) for the Sheffer strokerapor|.
(Read Exercise 4 for a definition of “definable”.)
Bonus: Do the same fot, the joint denial operator.

(3) Usethe DPLL procedure to check whether the followingfolas are satisfiable and provide
satisfying valuations if they are.

@ (mpvogvr)alpvagvr) alpyvgv=r)a(pvgvr) a(=pvgv=r)a(pyv=gy=r)a(=pvgvr)

(b) (zvyv-zvivu)a(mxzvyvzvatvu)a(zvoyvzvivou)a(yvzviv-u)
rMyvzvatvu)a(yvozv-u)a(—yvozvu) a(zvyvzvu)a(—zv—yv—u)
rMzvyvu)a(—zvoyvu)a(zvyvit) alzv-zve)a(-xvzvatva)



