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Logic & logical equivalence

1.Question 1 (20 points) 

(a) Construct the truth table for the following:
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(b) Using the rules of logical equivalence, show that following two compound propositions logically equivalent?

[ (p ( q ( r )  ( ( (p ( q ( r)  ]  (   ( (p ( q ( r )   
2. Question 2 (20 points) 

(a) Let the bit string A of length 8 as follows:  
A:   1  1  0  0 1  0  0  1  0  0
         Find the complement of A?                                     
(b) Let the two bit strings P and Q. Find the bitwise OR, AND, XOR of  P and Q? State your assumption in the solution.
P:   
1  1   0   0   0   1   1   0   0   1 

Q:   
         0  0   1    1   1   0   0   1   

OR:


AND:

XOR:
Predicates and Quantifiers

3. Question 3  (20 points)

a) Use quantification to express the following statements:

(1) Every student enrolled in discrete math class has taken cs and non-cs courses. 

(2) All tools are in the correct place and in excellent condition.
(3) One of your tools is not in the correct place, but it is in excellent condition.

b) 
Let the predicate has-taken(x , c) to be the statement “student x in your class, has taken, computer science course c”. Express each of the following quantifications in English.

(1)  (c  (x   (has-taken(x, c) 

(2)  (x  (c  has-taken(x, c)

4. Question 4 (20 points)

Show that the following logical statements are equivalent:

( x [( S(x) (   P(x) ]  ( (  [( x  ( S(x) ( ( P(x) ) ]   

Mathematical reasoning 

5. Question 5  (20 points)
Given the following hypotheses:

· Every student enrolled in discrete mathematics class (DM) is a CS major

· All CS majors are Pitt students

· Kelly is enrolled in DM 

Using the rules of inferences, show that these hypotheses will lead to the following:

[Kelly is a Pitt student]
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	Equivalence 
	Name
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Rules of Inference:





Logical equivalence:
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