Introduction to Discrete Structures

COT 3100 Exam #2: Logic, Sets

Date: 7/7/08

Name: _______________________

Directions: Please give justifications for each step for all proofs.

1) (8 pts) Fill out the following truth table. (Please enter either T or F in each blank.)
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2) (10 pts) Show that the following two logical expressions are equivalent, using the laws of logic. To get full credit you must list each step and the law that you used in that step.
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3) (a) (5 pts) Use any method you would like to prove the implication below. Let the name of this implication rule be "Rule of Either-Or Construction."
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    (b) (4 pts) Utilize a truth table to show that 
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Let this law of logic be known as "Extended Absorption Law"

      (c) (10 pts) Utilize the parts (a) and (b) to prove the following argument:
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4) (a) (5 pts) Give an example of an open statement S(x,y) such that 
[image: image18.wmf])]

,

(

[

y

x

S

y

x

"

$

 is true while 
[image: image19.wmf])]

,

(

[

y

x

S

y

x

$

"

 is false. In order to get full credit, you must specify the universe of items from which x and y are selected and justify your claim. 
    (b) (5 pts) Give an example of an open statement T(x,y) such that 
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 is false. In order to get full credit, you must specify the universe of items from which x and y are selected. 

5) (10 pts) Utilize the Set Laws to show that the two following sets are equivalent:
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6) (10 pts) Prove or disprove for sets A, B and C taken from the universe of integers: if 
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7) (10 pts) Prove or disprove for sets A, B and C taken from the universe of integers: if 
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8) (10 pts) Prove or disprove for sets A, B and C taken from the universe of integers: if 
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9)(10 pts) Sets A, B and C are such that 
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10) (3 pts) Rafael Nadal is the first Spaniard to win Wimbledon since 1966. From what country does Rafael hail?
____________________________
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