UBE 501
DISCRETE MATHEMATICS  Fall 2008

HOMEWORK #3
(Do not submit.Your work will be evaluated through in class Quiz #3 on Oct. 30th 2008, 09:00-09:15)
1) 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 
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≠ 0; then a ≠ 0.
2) 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. 
3) Prove that if n is a perfect square, then n+2 is not a perfect square.
4) 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.

5) 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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 is even.
6) 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? 
7) Prove that there is a positive integer that equals the sum of the positive integers not exceeding it. Is your proof constructive or nonconstructive? 
8) Prove that there are 100 consecutive positive integers that are not perfect squares. Is your proof constructive or non-constructive?

9) Prove that there is no positive integer n such that 
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. 
10) Prove or disprove that if you have an 8-gallon jug of water and two empty jugs with capacities of 5 gallons and 3 gallons, respectively, then you can measure 4 gallons by successively pouring some of or all of the water in a jug into another jug. 
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