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MATHEMATICAL LOGIC: written Exam – September 2010


1. [5 PT] Say whether the following statements are true or false:

a. In modeling we necessarily have formal syntax and formal semantics

b. DPLL procedure is always polynomial in time
c. Classification ontologies are in real world semantics
d. In a lightweight ontology, the concept at label takes into account the path from the root to the node
e. In syntactic matching between two ontologies, a similarity measure is computed between the concepts at nodes
2. [1 PT] Provide the truth valuations for the following PL formula P: (A ( B) ( (C) ( A
3. [4 PT] Provide the description of the steps and the output of the DPLL algorithm on the PL formula P: (¬A ( B) ( (B ( C ( A) ( ¬C 

4. [4 PT] Provide the BNF grammar of ClassL and verify whether the following expressions are wff’s:

a. A(((B

b. A⊑B⊑(C

c. (A⊨B

5. [2 PT] Represent the following problem using ClassL (define a TBox and ABox if needed):

“Bananas are yellow fruits. Their shape is curve. Monkeys eat bananas. Cita is a monkey.” 

6. [2 PT] Provide the Venn diagram for the formula ¬A ( B given that B ⊑ A.
7. [2 PT] Given the TBox T = {Bird ⊑ hasWings, Penguin ⊑ Bird ⊓ ¬Fly} and the ABox A = {Penguin(Pingu), hasWings(Polly), Bird(Tweete)}, provide the expansion of A w.r.t. T.
8. [1 PT] Is ∃x∃y p(x, y) ⊨ ∃y∃x p(x, y)? Motivate your responce.
9. [3 PT] Represent the following propositions in FOL:

a. “There is a queue with at least one person”

b. “The multiplication of two negative numbers is positive”

c. “Mary is a beautiful person with no boyfriend”. 

10. [6 PT] Given the Kripke model M = <W, R, I> with:

W = {1, 2, 3}        R = {<1, 3>, <3, 2>, <2, 1>, <2, 2>}        I(A) = {1, 2} and I(B) = {1, 3}

a. Say whether the frame <W, R> is serial, reflexive, symmetric, transitive or Euclidian. 

b. Is M, 1 ⊨ ◊( A? Provide a formal proof for your response.

c. Is ◊B satisfiable in M? Provide a formal proof for your response.

