IEOR 215:  HW 1:  Logic 

Due 20 Sept 2006

1) Is formula a) equivalent to formula b)?  Prove or Disprove
a)   (p   q )  r   

b)     (q  r)  p  
2)  A black box has 3 buttons (p, q, and r) and a light.  When the black box is working correctly, the light goes on if and only if exactly two of the buttons are pressed.  Create a Truth table for this.  Now give a propositional formula consistent with this truth table.  

3) Now consider you are diagnosing a black box and you find that in addition to the conditions above, the light also goes on every time button r is pressed.  Give a formula for this faulty black box.
4) Translate into a predicate logic formula:  
For all Tables, all primary key values are unique.
5) Give an English translation for the predicate logic formula, for what Universe is it True?
X [Multiply(X,3,Y)  Even (Y) ]
