COT 3100 Section 2 Homework #5 Fall 2006

Assigned: 11/7/06

Due: 11/17/06 (in recitation)

1) Let A = {a, b, c}, B = {1, 2}, C = {a, b, y, z}. List all of the elements in the following sets:

a) A x B

b) (C – A) x B

c) (A 
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2) Prove the following two assertions:

a)    A x (B 
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C) = (A x B) 
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(A x C) 

b)    (A 
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B) x C = (A x C) 
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(B x C)
3) Let A, B be sets with |B| = 3. If there are 4096 relations from A to B, what is |A|?
4) a) Give an example of a relation that is irreflexive and transitive, but not symmetric.

    b) Let R be a non-empty relation on a set A. Prove that if R satisfies any of the two

        following properties – irreflexive, symmetric, transitive – then it can not satisfy the

        third.

5) Let |A| = 10. Determine the number of binary relations on AxA that satisfy the following properties:

    a) reflexive

    b) neither reflexive nor irreflexive

    c) symmetric

    d) reflexive and symmetric

    e) irreflexive and anti-symmetric
6) With proof, determine if the following relations are equivalence relations, partial ordering relations, or neither.
    a) { (a, b) | a
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Z+, b
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Z+, a = 3nb, where n
[image: image9.wmf]Î

N }

    b) { (a, b) | a
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Z+, b
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Z+, a > 2b or b > 2a }
    c) { (a, b) | a
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Z+, b
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Z+,  a ≡ 0 mod b or b ≡ 0 mod a }

    d) { (a, b) | a
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Z+, b
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Z+,  f(a) = f(b), where f is any function defined from Z+ to Z+ }

Note: The programming alternative is on the next page. If you do it, you can all written questions.
Programming Alternative

If you do this program, you can skip all written questions.
Write a program that asks the user for all the values in a set A and then prints out all of the possible different relations on AxA, one per line. Your program should first prompt the user for how many values are in A, and then ask the user to enter each of them. You are guaranteed that the user will not enter any more than 5 values.

A sample run is provided below. It is not necessary for your output to match exactly (especially format issues such as commas, etc.), but make sure you at least print out the proper elements in each relation. You may print the elements in a single relation out in any order, and you may print out the relations in any order as well.
Sample Run

How many elements are in your set A?

2

Please enter the two elements.
1 2
Here are the possible relations over AxA:
{ }
{(1,1)}

{(1,2)}

{(2,1)}

{(2,2)}

{(1,1),(1,2)}

{(1,1),(2,1)}

{(1,1),(2,2)}

{(1,2),(2,1)}

{(1,2),(2,2)}

{(2,1),(2,2)}

{(1,1),(1,2),(2,1)}

{(1,1),(1,2),(2,2)}

{(1,1),(2,1),(2,2)}

{(1,2),(2,1),(2,2)}

{(1,1),(1,2),(2,1),(2,2)}
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