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HW#1

Due Date: February 10 at 7:30 am

YOU MUST READ THE FOLLOWING INSTRUCTIONS:

(a) You must submit your homework on the due date BEFORE class begins.

(b) Late assignments must be submitted via WebCT (http://webct.ucf.edu).  The File 


must be in Microsoft Word format and its name is LastName_FirstName_HW1.doc

(for example, Gordon_Matt_HW1.doc).  OR you may submit a late hard copy to 


your lab instructor in your designated lab section. Any other late submissions will 

NOT be accepted.

(c) Late assignments will be penalized 20% per day up to 2 days.  After 2 days late you 


may not submit any assignments.

(d) The homework must be submitted in a high-quality and professional manner.  They 


should be well written and understandable.  The steps/methods of solving the 


problems should be clearly written.

(e) Upon receiving grades for the homework, you have two weeks to question/contest 


your grade. After that, you will not be able to contest your grade that you received.  


This is to ensure that the grader remembers the grading criteria and is able to fairly 


consider re-grading request.

(f) Feel free to talk to other students in the class, the TA's, or myself.  However, you are 


not allowed to look at or copy another student's solution.  Exchanging them is 


cheating and will be reported to the University. Both the source and the recipient will


get a grade F for the course.

(g) You should print this sheet out and use the space provided for your work.  If you need


more room, you may use the back.  Any modifications to this document may distort 


the questions and is not recommended.

1. (6 points) Construct truth tables for the following statements and determine whether or not they are tautologies or contradictions:

a) (3 points) (p ( q) ( r  →  p ( (q ( r)

	p
	q
	r
	p ( q
	(p ( q) ( r  
	q ( r
	p ( (q ( r)
	(p ( q) ( r  →  p ( (q ( r)

	0
	0
	0
	0
	0
	0
	0
	1

	0
	0
	1
	0
	1
	1
	0
	0

	0
	1
	0
	0
	0
	1
	0
	1

	0
	1
	1
	0
	1
	1
	0
	0

	1
	0
	0
	0
	0
	0
	0
	1

	1
	0
	1
	0
	1
	1
	1
	1

	1
	1
	0
	1
	1
	1
	1
	1

	1
	1
	1
	1
	1
	1
	1
	1


b) (3 points) ( (p → r) ( (q → r) )  →  ( (p ( q) → r )

	p
	q
	r
	p → r
	q → r
	p → r ( q → r
	p ( q
	p ( q → r
	(p → r) ( (q → r)  →  (p ( q) → r

	0
	0
	0
	1
	1
	1
	0
	1
	1

	0
	0
	1
	1
	1
	1
	0
	1
	1

	0
	1
	0
	1
	0
	0
	0
	1
	1

	0
	1
	1
	1
	1
	1
	0
	1
	1

	1
	0
	0
	0
	1
	0
	0
	1
	1

	1
	0
	1
	1
	1
	1
	0
	1
	1

	1
	1
	0
	0
	0
	0
	1
	0
	1

	1
	1
	1
	1
	1
	1
	1
	1
	1


Statement is a tautology.

2. (12 points) Prove the following argument is valid by demonstration.


(t


(q → (s


r → (p


q → w


t ( r______

( p → w

1. (t
1. Premise

2. r → (p
2. Premise

3. t ( r
3. Premise

4. r
4. Disjunctive Syllogism on 1, 3

5. (p
5. Detachment on 2,4

6. (p ( w 
6. Amplification on 5

7. ( p → w
7. Definition of Implication on 6

3. (5 points) Determine whether the following statements are true or false for U = ( - {0} (The set of Real Numbers excluding 0).  If a statement is false, give a counterexample or explain why.


p(x, y) : 
x * y = 8


  r(x) : 
x is divisible by 4

                                                       q(x) : 
x < 0


a) (x ( q(x) ( r(x) )        True

b) (x ( r(x) → q(x) )      False   x = 4

c) (x(y p(x, y)               True

d) (y(x p(x, y)               False  For all y there only exists one x that makes p(x,y) true

e) (x ( q(x)  →  (y ( p(x,y) ( q(y) )    True

4. (5 points) Do # 3 with U = Z+ (The set of Positive Integers).

a) False    No negative numbers are in U.

b) False    x = 4

c) False    x = 3

d) False   For all y there only exists one x that makes p(x,y) true

e) True  

5. (5 points) Describe the following sets using roster notation.


U = {x | x ( ( ( 1 (  x ( 10} where ( = Natural Numbers

A = {2, 4, 6, 8, 10}, B = {1, 2, 3, 4, 5}, C = {1, 3, 5, 7, 9}, D = {2, 3, 5, 7}, E = {6, 7, 8, 9, 10}

a)  (A - D) - B              {6, 8, 10}

b)  B ( E                       U
c)  A - (D - B)              A
d)  
[image: image1.wmf]()( () )
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 {2, 6, 7, 8, 9, 10}  

e)  The set of all positive, even integers.   {x | x = 2n, n ( (}

6. (7 points) Prove or disprove that for sets A, B, C  if C = ( then (A - B) - C = A - (B - C) 

Assume C = (. Let x ( (A - B) - C. It is trivial that (S(R, where S and R are sets, 

R = ( → (S = S - R) is true. Thus (A - B) - C = A - B  (using S = A - B as a substitution rule). Hence, x ( A - B. Also B = B - C, so when substituting this into the statement 

x ( A - B we get x ( A - (B - C). Thus (A - B) - C ( A - (B - C). Now let

 x ( A - (B - C). Once again we know that B - C = B.  From this we get  x ( A - B.  Making the substitution A - B = (A - B) - C we now have x ( (A - B) - C. Thus 

A - (B - C) (  (A - B) - C  Therefore if C = ( then (A - B) - C = A - (B - C).

7. (10 points) For each of the Venn diagrams write the set represented by shaded area in terms of set operations on sets A, B and C. Try to simplify your answer to as few symbols as you can.
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 a) (5 points) A ( B ( C
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b) (5 points) (B ( C) ( (B  ( C)
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