Math 234 (Foundations of Mathematics)
Final Exam Review
1.
Each part of this problem concerns the following truth table:

P     Q     ~P     ~Q     P ( Q     (P ( Q) ( P

T     T


F     T


T     F


F     F

     (P ( Q) \/ (Q ( P)     ~P /\ (P ( Q) /\ Q
   (a) Complete the truth table.
   (b) Identify all propositions at the top of the truth table which are equivalent to each other.

   (c) Identify all propositions at the top of the truth table which are tautologies.

   (d) Prove Identify all propositions at the top of the truth table which are contradictions.

2.
Assume the universe is Z (the integers), and do not be concerned with whether sentences are true or false.  Consider the following sentence:


((n ( Z)((k ( Z)(kn = 1)

   (a) Write a correct English translation of the sentence.

   (b) Write the negation of the sentence in symbolic form, and translate this symbolic sentence into a symbolic sentence where ~ does not appear anywhere in the sentence.

3.
Assume the universe is Z (the integers), and do not be concerned with whether sentences are true or false.  Consider the following sentence:


((n ( Z)((k ( Z)(n = k2)

   (a) Write a correct English translation of the sentence.

   (b) Write the negation of the sentence in symbolic form, and translate this symbolic sentence into a symbolic sentence where ~ does not appear anywhere in the sentence.

4.
Assume the universe is Z (the integers), and do not be concerned with whether sentences are true or false.  Consider the following sentence:


((!n ( Z)((k ( Z)(kn = k)

   (a) Write a correct English translation of the sentence.

   (b) Write the negation of the sentence in symbolic form, and translate this symbolic sentence into a symbolic sentence where ~ does not appear anywhere in the sentence.

5.
Write in English the contrapositive, converse, and inverse (or opposite) of the sentence “If no number in the set A has an imaginary square root, then either every number in the set A is positive or some number in the set A is zero.”  Assume the universe is C (the complex numbers), and do not be concerned with whether each sentence is true or false.

6.
Give an example of a set A where
 a ( A, {b} ( A, {c} ( P(A), {{d}} ( P(A), {{e}} ( P(A).

7.
Prove or disprove that




     [(A ( B) – C] ( [(A ( C) – B] = (.

8.
For each n ( N, we let

       An = [2n, 2(n + 1)) ,   Bn = [2– n, 2n] ,   Cn = (n, 2n).


Finally, we define the families

    A = {An : n ( N}, B = {Bn : n ( N}, C = {Cn : n ( N}.
  (a) Find and describe 
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  (b) Find and describe 
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  (c) Find and describe 
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  (d) Find and describe 
[image: image4.wmf]I

¥

=

1

n

n

B

 .

  (e) Find and describe 
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  (f) Find and describe 
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  (g) Identify all of the families, if any, that are pair‑wise disjoint, and explain why in each case.

9.    Use induction to prove that for every positive integer n,
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10.    A relation on the natural numbers N is defined as follows:

n R m iff n = mr for some rational number r > 0 .
 (a)
Prove that R is an equivalence relation.

 (b)
Describe all members of the equivalence class of 1.
 (c)
Describe all members of the equivalence class of 2.

 (d)
Describe all members of the equivalence class of 9.

11.
A relation on the natural numbers N is defined as follows:

n S m iff n = mr for some rational number r ( 0 .
Prove or disprove that S is an equivalence relation.
12.
Let A be a nonempty set, and, as usual, P(A) is the power set of A.  The relation R is defined on P(A) as follows:


X  R  Y   iff   X = Y or X ( Y = ( .
????????
Let A = {w, x, y, z}, and, as usual, P(A) is the power set of A.







     (?? points)
 (a) 
The relation R is defined on P(A) as follows:

     X  R  Y   iff   the number of elements in X is less than or





equal to the number of elements in Y.

Prove or disprove that R is an equivalence relation.

??????
MORE COMING SOON!!!
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