Helsinki University of Technology, Laboratory for Thedoel Computer ScienceTJ
T-79.3001 Logic in Computer Science: Foundations
Examination, May 11, 2007

Please notethe following: your answerswill be graded only if you have passed
all the three home assignments before the exam!

Assignment 1 (10p)

(@) Define the following conceptsefutation by resolution, free variable occur-
rence, anddisagreement set. (3x 2p)

(b) What is meant by the notatidh= ¢?
Prove in detail that iU {¢} =y, thenZ = ¢@— .
Assignment 2 (10p) Prove the following claims using semantic tableaux:
(@ = (AAB)V(-AAC)— =(AAN-B)A(-C— A)
(b) |=3x(P(X) v Q(X)) < IxP(x) v IxQ(X)
Tableau proofs must contain all intermediary steps !!!

Assignment 3 (10p) Derive a Prenex normal form and a clausal form (i.e. a set of
clausesS) for the sentence

—(IXVYG(Y, X) — VYyIXG(Y,X)).

Try to makeSas simple as possible. Prove tl&is unsatisfiable using resolution.

Assignment 4 (10p) Let us consider the contents of a book shelf which is de-
scribed using a binary predicax,y) = “booksx andy are located consecutively
on the shelf”. Suppose thbic andd are three constants referring to specific books
authored by Boll, Carr, and Dostojevski, respectively.

(a) Define aternary predicaB{x,y,z) = “book y appears between booksnd
z, i.e., afterx but beforez on the shelf” using predicate logic so that your
definition covers all books on an individual shelf.

(b) Give a modek |= X of your definitionZ on the basis of which it holds that
ZU{C(b,c),C(c,d)} i B(d,c,b).

Assignment 5 (10p)
Explain how theweakest precondition B; of an if-statement

i f(B)then{Cy} el se{Cy}

can be formed given a postconditi@&a for it.
Consider the following prograri vi de:

v=0; z=x; while(z>=y){z=z-y; v=v+1}.
Use weakest preconditions and a suitable invariant to léstiab
=p [true] Divide [v==x/y],

wherex/ y denotes the integer quotient wheis divided byy.
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