University of Trento, Laurea Specialistica in Informatica
MATHEMATICAL LOGIC

FINAL Exam - Tuesday 08-05-2010

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

1. Given the two PL formulas P: (A ( B) ( ((C ( D) ( E) and Q: (A ( B) ( ((D ( E), say whether P ⊨ Q and motivate your response with a proof.
2. Provide the description of the steps and the output of the DPLL algorithm on the PL formula P: ¬A ( B ( (A ( C) ( ((B ( A) ( C) ( ((C ( D) ( ¬B) 
3. Represent the following problem using ClassL (define a TBox and ABox if needed):

“Every bird has a mother and father that are adult birds. Birds have wings but not all birds fly. Tweety is a bird that does not fly.”
4. Given the TBox T = {Student ⊑ Faculty, Professor ⊑ Faculty ⊓ Teach} and the propositions P: Student ⊓ Professor and Q:  Student ⊓ Teach ⊓ (Professor, prove using Venn diagrams that there is at least a model that satisfies at the same time the axioms in T and both P and Q. Shadow the area representing Q.
5. Given the TBox T of the previous exercise and the ABox A = {Professor(Bob), Faculty(Rui)}, Provide the expansion of A w.r.t. T.
6. Represent the following proposition in FOL: “A sad father is a male person having an unemployed child”. 
7. Express the following problem in FOL: “There is a not empty chain of blocks in random order. Each block can be either black or white. New blocks can be added to the head or to the tail.  It is not possible to add a block if it is of the same color of the one on the head or the tail of the chain”.
8. Given the database instance below with the relation Employee

	NAME
	POSITION
	MANAGER
	AGE

	Enzo
	PhD
	Fausto
	35

	Fausto
	Professor
	Bassi
	40

	Feroz
	PhD
	Fausto
	20

	Rui
	Researcher
	Fausto
	31


Provide the FOL formula to find the name of the employees having Fausto as a manager and an age greater than 30
9. Given the Kripke model M = <W, R, I> with W = {1,  2}, R = {<1, 2>, <2, 2>}, I(A) = {1,2} and I(B) = {1}, is M, 1 ⊨ ◊(B? Provide a proof for your response.


































































