
CS 201, Discrete Structures, Spring 2001, Assignment 1 Solutions

Section 2.3, page 76:

1.  


3a.  Region e is the intersection of all 3 sets.  All primes are naturals, but the only primes in F are 2, 3, and 5.

3b   Region g:  N and F but not P:  only 1 and 8.

3c   Region h:  F, but not N and not P:  only the negatives:  -1, -2, -5.
3d   Regions d and f have no elements, since all primes are also naturals.

Section 2.3, page 76:

5b)  Use Venn Diagrams to justify S6: A
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(B
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C) =  (A
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B) 
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(A
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C):    I use the regions corresponding 

to figure 2.6 on page 79.


       A 



corresponds to regions 2, 3, 5, 6.

       B 



corresponds to regions 3, 4, 5, 7.

       C 



corresponds to regions 5, 6, 7, 8.

       So
(B
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C)

corresponds to regions 3, 4, 5, 6, 7, 8.

       So A
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(B
[image: image8.wmf]È

C) corresponds to regions 3, 5, 6.
(A
[image: image9.wmf]Ç

B)

       
corresponds to regions 3, 5.

(A
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C):    
       

corresponds to regions 5, 6.

(A
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B) 
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(A
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C):    corresponds to regions 3, 5, 6.    Therefore, A
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C) =  (A
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B) 
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C).

5c)  Use Venn Diagrams to justify S8:  (A
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B)'  =   A' 
[image: image20.wmf]Ç

B':   


       A 



corresponds to regions 2, 3, 5, 6.

       B 



corresponds to regions 3, 4, 5, 7.

       So A
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B

corresponds to regions 2, 3, 4, 5, 6, 7.

       So (A
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B)
'
corresponds to regions 1, 8.

A' 
       

corresponds to regions 1, 4, 7, 8.

B' 
       

corresponds to regions 1, 2, 6, 8.
So A' 
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B' 
corresponds to regions 1, 8.   Therefore, (A
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B)'  =   A' 
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B' .

7a)    A
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(B
[image: image27.wmf]È

C)      7b)    C 
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 A'        7d)    (A
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8b)                                 8c)                                       8d)
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6a)  Use equality of sets argument to show S5:  (A')' = A.

Two things need to be shown:  (1)  (A')'  
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  A   and  (2)  A  
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  (A')'.

First we show (1).  

To do this, let y 
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  (A')'.   This means that y
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 A'.   This means that y
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 A.

This shows that EVERY element of (A')' is also an element of A.  Therefore (1) is shown.

Now we show (2):

To do this, we must let y
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 A.  It doesn't matter what variable you use here, just pick some element of A.

Now, y
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 A means that y
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 A'.  This means that y 
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  (A')'.

This shows that EVERY element of A is also an element of (A')'.   Therefore (2) is shown.

(1) and (2) imply that the 2 sets are equal.

6c)  Use equality of sets argument to show S9:  (A
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B)'  =   A' 
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B':

To do this, we need to show two things:  (1)  (A
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B)'   
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   A' 
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B'     and    (2)  A' 
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B' 
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  (A
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B)'.

First we show (1).  

To do this:

1. Let y
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 (A
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B)'.

2. Therefore, y
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 A 
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B.

3. Therefore, y
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A   OR   y
[image: image53.wmf]Ï

B.     [Note:  Most EVERYONE missed this—it's OR, not AND.]

4. Therefore, y
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A'   OR   y
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B'.

5. Therefore,  y
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 A' 
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B'.     

This completes the proof of (1).

Now we show (2).

To do this:

1. Let y
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 A' 
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B'.

2. This means that y
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A'   OR   y
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B'.

3. Thus, y
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A   OR   y
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B.

4. Thus y cannot be in the intersection of A and B, i.e.:  y
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 A 
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B.

5. This implies that y
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 (A
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B)'.

This completes the proof of (2).

And now we are done proving the statement S9. 

Section 1.1, page 11:     3b)  10001112.          3c)  100011102.

________________________________________________________________________________________
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 = "for all"  or "for each".  

For example:  
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y 
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 Z,  y2  
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 0.

To prove a statement of the form "
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", one must show the statement is true for every object in the set of consideration.  Here AN EXAMPLE IS NOT A PROOF.  For example:  
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y 
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 Z, y is odd implies y2 is odd.

To disprove a statement of the form "
[image: image75.wmf]"

", a counter example suffices:  For example, consider the statement:  
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y 
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 Z,  y2  > 0.   We can disprove this with a counterexample:  Let y = 0.  02 is not greater than 0, so this disproves the statement.
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 = "there exists".  




For example:  
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y 
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 Z,  y2  = 36.   (y could be 6 or –6).


To prove a statement of the form "
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", A SINGLE EXAMPLE SUFFICES.  For example to prove the statement above, it suffices to say, let y be 6, y squared is 36.  Done.


To DISPROVE a statement of the form  "
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", one must show the statement if FALSE for EVERY object in the set of consideration.  Here, an EXAMPLE is NOT A PROOF.   For example, consider the statement:

"
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 y 
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 {7, 8, 9, …, 27} such that the sum of the factors of y is equal to 2y."  To DISPROVE this, an example does NOT suffice:  sum of factors of 8 is  1 + 2 + 4 + 8 = 15, and this is not 2*8 = 16.  This does NOT disprove the statement.  We have to prove the statement if FALSE for EVERY object in the set.
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