CSC 202, Winter 2008, Problem Set 5

Problem Set 5
Due: Wednesday, February 27th
Please complete the following exercises.
Use truth tables to transform each of the following wffs into a DNF.

· (P→ Q)→ P
· P→ (Q→ P)
· Q∧ ¬ P→ P
· (P∨ Q)∧ R
· P→ Q∧ R
· (A∨ B)∧ (C→ B)
Translate the following English sentences about the natural numbers into first order logic formulas.  You may use the predicate Prime(n), which is true when n is a prime number.
· There is a perfect square.

· For every natural number, there is a perfect square greater than it.

· For every natural number, there is a prime number greater than it.

· For every two natural numbers, either they are equal or the first one is less than the second one, or the first one is greater than the second one.
· For every natural number, there is a prime number between it and its square.

For each relation listed here, indicate whether it’s symmetric, reflexive, and/or transitive.  
The first set of relations is over the domain of people.  

· Sibling(x,y), which holds when x is a sibling of y.
·  Cousin(x,y), which holds when x is a cousin of y.

· Descendant(x,y), which holds when x is a descendant of y.
· SameAge(x,y), which holds when x is the same age as y.  

The second set is over the natural numbers.  

· Divides(x,y), which holds when x evenly divides y.

· GreaterThan(x,y), which holds when x is strictly greater than y.
· RelativelyPrime(x,y), which holds when x is less than y and x does not evenly divide y.

· EvenDifference(x,y), which holds when the difference between x and y is an even number.  The difference may be positive or negative.
