Math 121 Review for Exam 5

1.  Let  A  = { 3, g, 7, 9}.  Let  R  =  { (3,9), (g,7), (7,7), (9,9) }.   Answer  Yes  or  No.  

     Give an example or counterexample consistent with your answer.  Is R:

a)  reflexive? 
 b)  symmetric?
c)  antisymmetric?

d)  transitive?


e)  a partial order of A?

f)  a total order of A?


g)  an equivalence relation on A?
h)  a function?


2.  In each part find the composite function  f 
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 g.

a)  f = {(1,3), (2,3), (3,1), (4,4) },
g = { (1,2), (2,4), (3,3), (4,1) }

b)  f (x) = 3x + 4,
g (x) = 5x2 ( 4x + 2 

3.  Solve each equation for y.   On each part also say whether y is a function of x. 

a)  x2 + y2 = 25

b)  xy =12

c)  x2 = y2

d)  y2 = x

4.  Graph each of the equations of problem 3 above.

5.  State the dual of each of the following Boolean algebra statements.

a)  a + b = b + a



b)  a + ( b * c ) = (a + b) * (a + c)

c)  a + a' = 1



d)  a + 0 = a

6.  Let B = { 1, 2, 3, 4, 6, 12 } the divisors of 12.  

a)  Use properties of divisors to define operations that would make B a Boolean algebra.

b)  Use an arrow diagram to show the partial order on B induced by the Boolean algebra.

c) Find all atoms of B.



d) Find all maxterms of B.


e) Find the zero element of B.


f)  Find the unit element of B.

7.  Let B = { t, f, p,  ~ p }  propositions.  

a)  Use laws of propositions to define operations that would make B a Boolean algebra.

b)  Use an arrow diagram to show the partial order on B induced by the Boolean algebra.

c) Find all atoms of B.



d) Find all maxterms of B.


e) Find the zero element of B.


f)  Find the unit element of B.

8.  Let B = { 000, 001, 010, 011, 100, 101, 110, 111 } binary code.  

a)  Define operations consistent with binary code that would make B a Boolean algebra.

b)  Use an arrow diagram to show the partial order on B induced by the Boolean algebra.

c) Find all atoms of B.



d) Find all maxterms of B.


e) Find the zero element of B.


f)  Find the unit element of B.

9.  Let B = [
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, {3}, {w}, {8}, {3, w}, {3, 8}, {w, 8}, {3, w, 8}] the subsets of {3, w, 8}.  

a)  Use properties of sets to define operations on B that would make B a Boolean algebra.

b)  Use an arrow diagram to show the partial order on B induced by the Boolean algebra.

c) Find all atoms of B.



d) Find all maxterms of B.


e) Find the zero element of B.


f)  Find the unit element of B.

10.  Let B = {4,7}.  Do the following operations make B a Boolean Algebra?  If so use an arrow diagram to show the partial order on B induced by the Boolean algebra.  If not then state at least one property of Boolean algebras that is not satisfied.
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Math 121 Answers to Review to Exam 5

1. (a)  No.  For example  (3,3) 
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R.

    (b)  No.  For example (3,9) 
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 R but (9,3) 
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R.

    (c)  Yes.  For example (7, x), (x, 7) 
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 R  only when x = 7.

    (d)  Yes.  For example (3,9), (9,9), (3,9) 
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 R.

    (e)  No.  See part (a) above.

    (f)  No.  See part (a) above.  Also for example (3,g), (g,3) 
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R.

    (g)  No.  See parts (a) and (b) above.

    (h)  Yes.  For example 3 is a first coordinate only once.

2. (a)  { (1,3), (2,4), (3,1), (4,3) }

(b)  15x2-12x+10

3.  (a)  
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25

x

y

-

±

=

    y is not a function of x.  The relation can be split into 2 functions.

     (b)  
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y

12

=

              y is a function of x where it is defined.

     (c)  
[image: image11.wmf]x

y

±

=



  y is not a function of x.  The relation can be split into 2 functions.

     (d)  
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y

±

=


y is not a function of x.  The relation can be split into 2 functions.

4.

[image: image13.png]



5.  (a)  a * b = b * a


(b)  a * (b + c) = (a * b) + (a * c)

     (c)  a * a' = 0



(d)  a * 1 = a

6.  (a) See tables below. 
(c)  2, 3
(d)  4, 6
(e)  1
(f)  12

	+
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	2
	3
	4
	6
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	'
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7.  (a) See tables below.
(c)  p, ~p
(d)  p, ~p
(e) f
(f) t
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6.(b) 
12

7.(b)
t

8.(b)
111

9.(b)
{3,w,8}

6

4
p

~p
110
011
101
{w,8}
{3,8}
{3,w}

3

2

f
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100
001
{8}
{w}
{3}


1





000
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8.  (a) See tables below.  (c)  001, 010, 100
 (d)  011, 101, 110      (e) 000
  (f) 111

	+
	000
	001
	010
	011
	100
	101
	110
	111

	000
	000
	001
	010
	011
	100
	101
	110
	111

	001
	001
	001
	011
	011
	101
	101
	111
	111

	010
	010
	011
	010
	011
	110
	111
	110
	111

	011
	011
	011
	011
	011
	111
	111
	111
	111

	100
	100
	101
	110
	111
	100
	101
	110
	111

	101
	101
	101
	111
	111
	101
	101
	111
	111

	110
	110
	111
	110
	111
	110
	111
	110
	111

	111
	111
	111
	111
	111
	111
	111
	111
	111


	*
	000
	001
	010
	011
	100
	101
	110
	111
	
	
	'

	000
	000
	000
	000
	000
	000
	000
	000
	000
	
	000
	111

	001
	000
	001
	000
	001
	000
	001
	000
	001
	
	001
	110

	010
	000
	000
	010
	010
	000
	000
	010
	010
	
	010
	101

	011
	000
	001
	010
	011
	000
	001
	010
	011
	
	011
	100

	100
	000
	000
	000
	000
	100
	100
	100
	100
	
	100
	011

	101
	000
	001
	000
	001
	100
	101
	100
	101
	
	101
	010

	110
	000
	000
	010
	010
	100
	100
	110
	110
	
	110
	001

	111
	000
	001
	010
	011
	100
	101
	110
	111
	
	111
	000


9.  (a) See tables below.  (c)  {3},{w},{8}  (d)  {3,w},{3,8},{w,8}   (e)  
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    (f)  {3,w,8}

	+
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	{3}
	{w}
	{8}
	{3,w}
	{3,8}
	{w,8}
	{3,w,8}
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	{3}
	{w}
	{8}
	{3,w}
	{3,8}
	{w,8}
	{3,w,8}

	{3}
	{3}
	{3}
	{3,w}
	{3,8}
	{3,w}
	{3,8}
	{3,w,8}
	{3,w,8}

	{w}
	{w}
	{3,w}
	{w}
	{w,8}
	{3,w}
	{3,w,8}
	{w,8}
	{3,w,8}

	{8}
	{8}
	{3,8}
	{w,8}
	{8}
	{3,w,8}
	{3,8}
	{w,8}
	{3,w,8}

	{3,w}
	{3,w}
	3,w}
	{3,w}
	{3,w,8}
	{3,w}
	{3,w,8}
	{3,w,8}
	{3,w,8}

	{3,8}
	{3,8}
	{3,8}
	{3,w,8}
	{3,8}
	{3,w,8}
	{3,8}
	{3,w,8}
	{3,w,8}

	{w,8}
	{w,8}
	{3,w,8}
	{w,8}
	{w,8}
	{3,w,8}
	{3,w,8}
	{w,8}
	{3,w,8}

	{3,w,8}
	{3,w,8}
	{3,w,8}
	{3,w,8}
	{3,w,8}
	{3,w,8}
	{3,w,8}
	{3,w,8}
	{3,w,8}


	*
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	{3}
	{w}
	{8}
	{3,w}
	{3,8}
	{w,8}
	{3,w,8}
	
	
	'
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	{3,w,8}

	{3}
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	{3}
	{3}
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	{3}
	
	{3}
	{w,8}

	{w}
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	{w}
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	{w}
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	{w}
	{w}
	
	{w}
	{3,8}

	{8}
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	{8}
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	{8}
	{8}
	{8}
	
	{8}
	{3,w}

	{3,w}
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	{3}
	{w}
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	{3,w}
	{3}
	{w}
	{3,w}
	
	{3,w}
	{8}

	{3,8}
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	{3}
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	{8}
	{3}
	{3,8}
	{8}
	{3,8}
	
	{3,8}
	{w}

	{w,8}
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	{w}
	{8}
	{w}
	{8}
	{w,8}
	{w,8}
	
	{w,8}
	{3}

	{3,w,8}
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	{3}
	{w}
	{8}
	{3,w}
	{3,8}
	{w,8}
	{3,w,8}
	
	{3,w,8}
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10.  B is not a Boolean algebra with these operations.  There is no zero element because no element satisfies:    

zero plus zero equals zero.  4 is not the zero element because 4 + 4 = 7.  Likewise 7 is not the zero element because 7 + 7 = 4.
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