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MATHEMATICAL LOGIC: FINAL Exam - Tuesday 28-05-2010


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

a. In modeling we can possibly have formal syntax and informal semantics
b. In the intentional semantics the domain is a set of objects
c. SAT in PL is polynomial in time
d. ClassL is more expressive than PL
e. Instance checking is a reasoning service for the TBox in ClassL
2. [2 PT] Provide the truth valuations for the following PL formula P: (B ( C) ( (A) ( (( B
3. [4 PT] Provide the description of the steps and the output of the DPLL algorithm on the PL formula P: ¬A ( (A ( (C ( D)) ( (C ( (A ( B)) ( (A ( C) 
4. [2 PT] Represent the following problem using ClassL (define a TBox and ABox if needed):

“All lions are carnivore. A lion is hungry if he did not eat any antelope. Simba is a hungry lion while Kimba is a happy lion.” 
5. [3 PT] Given the TBox T = {Manager ⊑ (Smart ⊔ Expert) ⊓ Employee, TopManager ⊑ Manager ⊓ Smart ⊓ Expert},
a. Prove using Venn diagrams that there is at least a model that satisfies T
b. Shadow the area representing P: Expert ⊓ Manager ⊓ (TopManager
6. [2 PT] Given the TBox T = {Manager ⊑ Expert ⊓ Employee} and the ABox A = {Manager(Bob), Expert(Rui)}, provide the expansion of A w.r.t. T.
7. [3 PT] Represent the following propositions in FOL:

a. “There is an injured horse”
b. “The sum of two prime numbers is even”
c. “All parents of a person are adult”.
8. [3 PT] Given the database instance below with the relation Product and Department below:
	PRODUCT
	
	DEPARMENT

	NAME
	QUANTITY
	SUPPLIER
	PRICE
	
	EMPLOYEE
	NAME

	Milk
	5
	AZ Milk
	10
	
	Milk
	AAA

	Eggs
	10
	Bill&Co
	12
	
	Eggs
	BBB

	Oil
	20
	Olive.com
	45
	
	Oil
	CCC

	Bananas
	25
	Bill&Co
	20
	
	Bananas
	AAA


a. Provide the DRC formula to find the name of the products and the department name for those having “Bill&Co” as a supplier and with quantity less than 15.
b. Provide the answer set for the formula you defined in (a)
9. [6 PT] Given the Kripke model M = <W, R, I> with:

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

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

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

c. Is □A satisfiable in M? Provide a proof for your response.


































































