Chapter 6 Solutions
6.1
a.
false


b.
true


c.
false


d.
false


e.
true


The answer to (a) does not depend on how the expression is parenthesized.

6.2
Truth tables for the various parts of Theorem 6.2:
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6.3
We make a truth table for 
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 and compare to x.
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6.4
Truth table for 
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Truth table for 
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Truth table for 
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Truth table for 
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6.8
Truth table for 
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6.9

[image: image88.wmf]10
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.  Each addition of a variable doubles the number of rows.
6.10
To disprove a logical equivalence between two formulas, find values for the variables that give different values for the formulas.


Correct answers to these include:


a.

[image: image89.wmf]x
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 TRUE; y = FALSE


b.
x = FALSE; y = TRUE


c.
x = TRUE, y = TRUE


Other answers may be possible.

6.11
The last column of the truth table should contain the entry TRUE in every row.
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6.13
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 Suppose A is logically equivalent to B.  This means that whenever we substitute for the variables in A and B we get the same truth value.  Since 
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we always get T.  Therefore, 
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 Suppose 
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 is a tautology.  Then whenever we substitute into the variables in A and B we get 
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TRUE.  Now the only way that 
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 evaluates to TRUE is when both A and B have the same truth value (because 
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) and so A and B always yield the same truth value upon substitution for their variables.  Thus A is logically equivalent to B.
6.14
The expression 
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.  We can show this via truth table:

	x
	y
	
[image: image127.wmf]xy

«


	
[image: image128.wmf]xy

Ù


	
[image: image129.wmf](

)

(

)

xy

ØÙØ


	
[image: image130.wmf](

)

(

)

(

)

(

)

xyxy

ÙÚØÙØ



	T
	T
	T
	T
	F
	T

	T
	F
	F
	F
	F
	F

	F
	T
	F
	F
	F
	F

	F
	F
	T
	F
	T
	T



Other answers are possible.

6.15
For a it is easy to see that 
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 is commutative as 
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. To show that 
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 is associative, we can use a truth table:
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For b we show 
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 via the following truth table:
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For c we show 
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 via the following truth table:
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We call 
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 exclusive or because it captures the exclusive nature of English of:  you may have option A or B but not both.  In the same way 
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 when x or y but not both are TRUE.

6.16
There are 
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 possible binary Boolean operations.

6.17
Consider the four expressions:
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Notice that in each case there is a unique substitution for x and y that makes the expression TRUE.  For example, 
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 is TRUE exactly when x = FALSE and y = TRUE (and otherwise it is FALSE).


We can combine these basic four expressions using 
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 to make any binary Boolean operation we want.  We just decide which of the ? entries in the chart 
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We want to be TRUE and we link together the appropriate expressions above with 
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we would take 
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For the special case where all entries in the last column are TRUE, we can use 
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, and in all the entries in the last column are FALSE, we can use 
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Therefore all 16 binary Boolean functions can be expressed in terms of 
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Note that 
[image: image164.wmf](

)

(

)

(

)

xyxy

Ú=ØØÙØ

 and so in any expression that uses 
[image: image165.wmf]Ú

 we can replace 
[image: image166.wmf]Ú

 with 
[image: image167.wmf]s and s

ÙØ

.

6.19
For a, a truth table for 
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