CMPE 542 AUTOMATED THEOREM PROVING

16.4.2003

MIDTERM

1. Is Skolemization

a) equality-preserving?

b) unsatisfiability-preserving?

Either prove or disprove (by a counter-example).

2. Consider the following set of clauses:
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a) Find H0, H1, … . Find the Herbrand universe.

b) Find the Herbrand base.

c) Give any interpretation and then give an H-interpretation corresponding to this interpretation. Find the truth value of the clause set under both interpretations.

d) Give an H-interpretation satisfying this set and give an H-interpretation falsifying this set.

3. Consider the following unsatisfiable set of clauses:
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a) Draw a semantic tree for S. (Include in the tree some branches having more than one literal.)

b) Draw a tree which is not a semantic tree. Explain why not.

c) Draw a complete semantic tree.

d) Draw a closed semantic tree corresponding to the tree in (c). Which are the failure nodes? Which are the inference nodes?

4. Consider the set of clauses S in question (3). Show that S is unsatisfiable by

a) Gilmore method

b) Davis-Putnam method

c) Resolution.

5. Let S and T be two finite sets of clauses such that the set of variables occurring in S is disjoint from the set of variables occurring in T. If S(T is unifiable, (S is a mgu of S, (T is a mgu of T, and (ST is a mgu of S(S(T(T, then (S((T((ST is a mgu of S(T.

Give an example. That is, find two such sets S and T, and show the application of the above theorem. In the example, (S, (T, and (ST must not be empty.

6. Consider the following clauses:

C1 = P(a,x) ( Q(x,y) ( P(z,f(y)) ( P(x,f(f(b)))

C2 = ~P(x,x) ( ~P(f(y),f(y)) ( ~P(x,z) ( ~Q(a,z)

a) Determine all binary factors

b) Determine all full factors

c) Determine all binary resolvents

d) Determine all full resolvents.

Notes:

· Questions 1,3,5,6:15 points, 2,4:20 points

· Time: 2:15 hours

· Close notes and books

Kim bilir ne oldu ne bitti gece uyurken

Uyandım ki tabiat o değil başkasıdır

Nerden esiyor bu şerbet gibi hava nerden

Çiçek açmış ağaç hangi kızın rüyasıdır.

Güzelliğine imrendiğimiz dünyasında

Çocuğun saltanatını gör arabasında

Ne var ki şu geçen yosmanın kırıtmasında

Gencin ihtirası yaşlının hâtırasıdır.

Gel böyle havada kendini emniyette bil

Bir bakış bir gülüşle çarpılmak işten değil

Çektiğim ağrı kalpten bermutad dişten değil

Bildim bileli bahar başımın belâsıdır.
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