University of Trento, Laurea Specialistica in Informatica
MATHEMATICAL LOGIC

Mid-term Exam - Thursday 29-04-2010

SURNAME: .................................... NAME: .................................... N. .........

1. What is the main difference between modeling and logical modeling?
2. Provide a BNF grammar to codify correct sentences in a programming language to cover the two examples below:

public Integer Sum(Integer a, Integer b);

private void Print(String s);

3. Prove using truth tables that the PL formula P: A ( B ( A ( C is satisfiable. Show all the models v such that v ⊨ P for it.
4. Prove using well known tautologies that the PL formula P: ((A ( ¬B) ( (A ( B)) ( B is valid.

5. Prove using DPLL that the PL formula P: ¬A ( ((B ( C) ( A) ( (¬C (  ¬A ( D) is satisfiable.

6. Represent the following propositions in ClassL (as a TBox):
a. “A lion can survive only if it catches a zebra” 
b. “A realm is a country that is ruled by a person who is the king”
7. Represent the following problem using ClassL (define a TBox and ABox if needed):

“Every person has a birth place. A professor is a person. Fausto is a professor and teaches a course. Every person has parents and they are adult persons. Enzo does not teach any course”.  

8. Given the TBox T = {Parent ⊑ Person ⊓ hasChild, Orphan ⊑ Person ⊓ (hasParent} and the proposition P:  Parent ⊓ Orphan
a. Prove using Venn diagrams that the axioms in T are satisfiable
b. Prove that does not necessarily T ⊨ P

9. Given the TBox T of the previous exercise and the ABox A = {Parent(Mary), Orphan(Paul)}

a. Provide the expansion of A w.r.t. T
b. Provide the result of the instance checking for hasChild(Paul)
c. Provide the instance retrieval for Person

10.  Given the TBox T and the ABox A of the two previous exercises, extend T to eliminate A.
