UBE 501
DISCRETE MATHEMATICS  Fall 2008

HOMEWORK #1

(Do not submit.Your work will be evaluated through in class Quiz #1 on Oct. 16th 2008, 09:00-09:15)
1) Let p and q be the propositions[image: image2.png]



p: You drive over 65 miles per hour.
q: You get a speeding ticket.

Write these propositions using p and q and logical connectives.

a) You do not drive over 65 miles per hour.

b) You drive over 65 miles per hour, but you do not get a speeding ticket.

c) You will get a speeding ticket if you drive over 65 miles per hour.

d) If you do not drive over 65 miles per hour, then you will not get a speeding ticket.

e) Driving over 65 miles per hour is sufficient for getting a speeding ticket.

f) You get a speeding ticket, but you do not drive over 65 miles per hour.

g) Whenever you get a speeding ticket, you are driving over 65 miles per hour.

2) Construct a truth table for each of these compound propositions. 
a) 
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3) This exercise relates to inhabitants of the island of knights and knaves created by Smullyan, where knights always tell the truth and knaves always lie. You encounter two people, A and B. Determine, if possible, what A and B are if they address you in the way described. If you can not determine what these two people are, can you draw any conclusions?

A says “At least one of us is knave” and B says nothing.

4) Use a truth table to verify the first De Morgan law 
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5) Determine whether 
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 is a tautology.
6) Show that 
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 are logically equivalent. 

7) Suppose that a truth table in n propositional variables in specified. Show that a compound proposition with this truth table can be formed by taking the disjunction of conjunctions of the variables or their negations, with one conjunction included for each combination of values for which the compound proposition is true. The resulting compound proposition is said to be in disjunctive normal form.
8) A collection of logical operators is called functionally complete if every compound proposition is logically equivalent to a compound proposition  involving only these logical operators.
Show that 
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 form a functionally complete collection of logical operators. [Hint: Use the fact that every compound proposition is logically equivalent to one in discjunctive normal form, as show in Exercise 7.]

9) In this exercise we will show that is that 
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 is a functionally complete collection of logical operators.
a) Show that 
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b) Show that 
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 is logically equivalent to 
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c) Conclude from parts (a) and (b), and {
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10) How many of the disjunctions, 
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 can be made simultaneously true by an assignment of truth values to p, q, r and s?
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