UBE 501
DISCRETE MATHEMATICS  Fall 2015
QUESTION SET #1
(Do not submit. Your work will be evaluated through in class Quiz #1 on Oct. 15th 2015, 10:00-10:15)
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. 
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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 {
[image: image21.wmf]q

p

¯

 is logically equivalent to 
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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?

11) Determine whether these are valid arguments.
a) If x is a positive real number, then 
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 is a positive real number. Therefore, if  
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 is positive, where a is a real number, then a is a positive real number.

b) If 
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, where x is a real number, then x≠0. Let a be a real number with 
[image: image36.wmf]2

a

≠ 0; then a ≠ 0.
12) Resolution: Computer programs have been developed to automate the task of reasoning and proving theorems. Many of these programs make use of a rule of inference known as resolution. This rule of inference is based on the tautology 
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(“Kenneth H. Rosen, Discrete Mathematics and Its Applications, 6th ed., McGraw Hill, 2007, page 68.) 

Use resolution to show that the compound proposition 
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 is not satisfiable. 
13) Prove that if n is a perfect square, then n+2 is not a perfect square.
14) Prove that if n is an integer and 3n+2 is even, then n is even using

a) a proof by contraposition.

b) a proof by contradiction.

15) Show that these statements about the integer x are equivalent:
 (i) 3x+2 is even, 
(ii) x+5 is odd, 
(iii) 
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16) Prove that at least one of the real numbers 
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 is greater than or equal to the average of these numbers. What kind of proof did you use? 
17) Prove that there is a positive integer that equals the sum of the positive integers not exceeding it. Is your proof constructive or nonconstructive? 
18) Prove that there are 100 consecutive positive integers that are not perfect squares. Is your proof constructive or non-constructive?

19) Prove that there is no positive integer n such that 
[image: image41.wmf]100

3

2

=

+

n

n

. 
_1285071850.unknown

_1285071858.unknown

_1285071862.unknown

_1286287447.unknown

_1286287559.unknown

_1286287863.unknown

_1286288529.unknown

_1286288747.unknown

_1286288085.unknown

_1286287615.unknown

_1285071864.unknown

_1285071863.unknown

_1285071860.unknown

_1285071861.unknown

_1285071859.unknown

_1285071854.unknown

_1285071856.unknown

_1285071857.unknown

_1285071855.unknown

_1285071852.unknown

_1285071853.unknown

_1285071851.unknown

_1285071842.unknown

_1285071846.unknown

_1285071848.unknown

_1285071849.unknown

_1285071847.unknown

_1285071844.unknown

_1285071845.unknown

_1285071843.unknown

_1285071838.unknown

_1285071840.unknown

_1285071841.unknown

_1285071839.unknown

_1285071836.unknown

_1285071837.unknown

_1285071835.unknown

