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CSC 251
Dr. Logar
Practice Test I		  			     Name__________________________

I. (20 points) Logic True/False questions.  Write out the whole word True or False to avoid grading errors.    Assume “=” means “is logically equivalent to”.
  
1. _______    If q is true, then p  q is true.
   
2. _______    The negation of the exclusive OR is the biconditional.
  
3. _______     AND, OR, and NOT are functionally complete.
  
4. _______    The dual of  (p  q)  is (p  q) .
  
5. _______    p  (p  q)  is logically equivalent to p.
  
6. _______   x [P(x)  Q(x)] is logically equivalent to x [P(x)  Q(x)] .
  
7. _______  The following means “Only math majors are good at programming” [M(x) = x is a Math major, P(x) = x is good at programming] :    
		x [M(x)  P(x)] 
  
8. _______  A fuzzy variable can take on a value between 0 and 1 (inclusive).
  
9. _______  The AND of two fuzzy variables is the sum of their values.  
  
10. ______   x y P(x,y) is logically equivalent to y x P(x,y).

II. Sets (12 points)
A = { integers}  B = {non-negative integers, includes zero}   C = {negative integers}
Provide a set name or a description of the elements of the resulting set for each operation listed.

1.  B  C =   ______________

2.  A  B  =  ______________

3.  B  C  =  ______________

4.  A  B =  ______________

5.  A – B =   ______________  

6.  ______ (true/false) The exclusive OR of two disjoint sets is the same as the union of those 
	       two sets.




III. Short answer (8 points) 
  
(a)  Using pictures, show the difference between x y P(x,y)  and yx P(x,y) .  [ 4 points]








(b)  What bitwise operation would you use to set the third bit from the left in a binary string to a 1 without changing any of the other bits?  The bit may already be a 1 – that shouldn’t matter.  You DO NOT KNOW what the other bits are – your answer should work for any string.  
 For example : [4 points]

	     	110011    (original)
                        _______
              	111011    (desired output)




IV. (20 points)  Given the functions :  
x { people }		y  { sports }          s  {spring, summer, fall, winter }            
P(x, y) = x has played  y	     Q(y, s) = sport y is played in season s
 
Write an expression for each of the following statements :

(a)  Someone has played every sport (the same person).




(b)  Everyone has played at least one summer sport.




(c)   Someone has played every summer sport.




(d)  Someone has played at least one sport in every season.




V. (20 points)   You have been hired to design a circuit to determine if a bank will give a customer a loan.  Let w = has a job, x = has money in the bank, and y = has paid off a previous loan.  The bank rules say someone without a job cannot get a loan unless he has money in the bank.  A person with a job and money in the bank can have a loan.  Finally, a person with a job can get a loan if he has paid off a previous loan.  In all other cases, the loan is denied.
   
(a)  Create a truth table for this function and state the minterm for the first 1 output by the function.  Be sure to put the variables in the order wxy.  (7 points)
	   w     x     y      f(w, x, y)
         0     0  |   0 |   0  |          
         1         |      |       |  
         2         |      |       |  
         3         |      |       |  
         4         |      |       |  
         5         |      |       |  
         6         |      |       |  
         7         |      |       |  

(b)  Use a K-map to generate a simplified sum-of-products expression for this function.  Be sure to put the variables in the order wx (on the left) by y (across the top).
(8 points)









(c) Draw the resulting circuit.  (5 points)



VI. (20 points) 

(a) Prove the following expression is a tautology.  Do not use a truth table or a truth table like argument for this part.  Use the properties discussed in class.  (10 points)

[(p  q)   (q  p)]    (p  q) 




















(b)  Construct a truth table which proves the following expression is a tautology.  I need to see all the intermediate steps.  Show the result of all binary operations and indicates how you know they are equivalent. (10 points)

 [(p  q)   (q  p)]    (p  q) 


	
