Lab 3 (From Book)

3.1 (page 134)

1.  Which of the following sets are equal?

a) {1, 2, 3}

b) {3, 2, 1, 3}

c) {3, 1, 2, 3}

d) {1, 2, 2, 3}

2.  Let A = {1, {1}, {2}}.  Which of the following are true?

a) 1 ( A                      

b) {1} ( A                  

c) {1} ( A                  

d) {{1}} ( A              

e) {2} ( A                  

f) {2} ( A                   

g) {{2}} ( A              

h) {{2}} ( A              

4. Which of the following statements are true?

a) ( ( (                   

b) ( ( (                   

c) ( ( (                    

d) ( ( {(}               

e) ( ( {(}               

f) ( ( {(}              

5. Determine all of the elements in each of the following sets.

a) {1 + (-1)n | n ( N}     

b) {n + (1 / n) | n ( {1, 2, 3, 5, 7}  

c) {n³ + n² | n ( {0, 1, 2, 3, 4}}    
7. Let A, B be sets from a universe U. (a) Write a quantified statement to express the proper subset relation A ( B. (b) Negate the result in part (a) to determine when A ( B.

10.  Which of the following sets are non-empty?

N = Natural Numbers

Z = Integers

Q = Rational Numbers

R = Real Numbers

C = Complex Numbers

a) {x | x ( N, 2x + 7 = 3}             

b) {x ( Z | 3x + 5 = 9}                  

c) {x | x ( Q, x² + 4 = 6}               

d) {x ( R | x² + 4 = 6}                  

e) {x ( R | x² + 3x + 3 = 0}           

f) {x | x ( C, x² + 3x + 3 = 0}       

3.2 (page 146)

1.  For U = {1, 2, 3, 4, 5, 6, 7, 8 ,9, 10}   let A = {1, 2, 3, 4, 5}, B = {1, 2, 4, 8},

C = {1, 2, 3, 5, 7}, and D = {2, 4, 6, 8}.  Determine each of the following:

a) (A ( B) ( C          

b) A ( (B ( C)          

c) ¬C ( ¬D                

d) ¬ (C ( D)               

e) (A ( B) – C           

f) A ( (B – C)           

g) (B – C) – D                  

h) B – (C – D)                 

i) (A ( B) – (C ( D)       

2.  If  A = [0, 3], B = [2, 7), with U = Real Numbers, determine each of the following:

a) A ( B             

b) A ( B             

c) ¬A                   

d)  A ∆ B            

e) A – B              

f) B – A              

3.  a)  Determine the sets A, B where A – B = {1, 3, 7, 11},  B – A = {2, 6, 8} and

A ( B = {4, 9}.

b)  Determine the sets C, D where C – D = {1, 2, 4}, D – C = {7, 8} and 

C ( D = {1, 2, 4, 5, 7, 8, 9}.

16. Provide the justifications (selected from the laws of set theory) for the steps that are needed to simplify the set  (A ( B) ( [B ( ((C ( D) ( (C ( ¬D))]

Where A, B, C, D ( U.

     Steps                                                                       Reasons 

    (A ( B) ( [B ( ((C ( D) ( (C ( ¬D))]                

=  (A ( B) ( [B ( (C ( (D ( ¬D))]                         

=  (A ( B) ( [B ( (C ( U)]                                      

=  (A ( B) ( (B ( C)                                                 

=  (B ( A) ( (B ( C)                                                 

=  B ( (A ( C)                                                           

17. Using the laws of set theory, simplify each of the following:

a) A ( (B – A)

b) (A ( B) ( (A ( B ( ¬C ( D) ( (¬A ( B)

c) (A – B) ( (A ( B)

d) ¬A ( ¬B ( (A ( B ( ¬C)
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