COT 3100 Homework#1 Section 2 Spring 2000
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Thus p ( (q ( (r ) is true for the truth assignment:

p=0,q=0,r=0
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The left hand columns of both of these truth tables are equivalent, hence the expressions are as well.
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Contrapositive
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Implication Identity
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De Morgan’s Law
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Double Negation
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Commutative Law
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Distributive Law
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Inverse Law
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Identity Law

4) a) Let p, q, r, and s be the following statements:


p: It is a hot day.


q: Company is coming over.


r: Lois mows the lawn.


s: Today is a weekend day.


Here is the argument presented:
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Or alternatively,
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You probably found it difficult to establish the validity of this argument. This is 


because it is not valid. Here is a truth assignment that shows the argument to be 


invalid:


p = 0 or 1

q = 0 or 1


r = 0


s = 1

     b) ) Let p, q, r, and s be the following statements:


p: Badgers rush for more than 150 yards.

q: Badgers intercept 3 or more passes.

r: Badgers win the football game.

s: Brooks Bollinger throws for over 300 yards.
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This is also false, consider the following truth assignment that proves the argument false:


p = 0


q = 1



r = 0


s = 0

     c) Let p, q, r, and s be the following statements:


p: I get my paycheck.

q: My mom lends me the car.

r: I go shopping.

s: I get to the back before 4 pm.


t: It is Friday


u: My mom has the day off work.


p ( q ( r


s ( t ( p


u ( q


t ( u


t


-----------


(r


This is also false. Here is a truth assignment that makes all the premises true, but the conclusion false:


p = 0


q = 1


r = 0


s = 0


t = 1


u = 1

5) a) True. For all x, a y that exists that is greater than x is x+1.

    b) False. It is impossible to find an x such that it is greater than all possible integers y.


       This is because for any x you find, a possible value for y is x+1.

    c) True. x2 – 2x – 3 = (x – 3)(x+1). Whenever x>4, x-3 > 1 and x+1 > 5. Thus, we find


      (x-3)(x+1) > 1*5 or x2 – 2x – 3 > 5, proving the assertion

    d) True. The x and y that exist to make the statement true are x=4 and y=8.

6) We can prove the contrapositive:  ((x>=16 ( y>=16 ( z>=16) ( ((xyz>=4096)


First we need to use De Morgan’s Law to distribute the ( through the first side


of the implication. He have:


(((x>=16 ( y>=16) ( ((z>=16)) ( ((xyz>=4096)


Use De Morgan’s one more time:


( (((x>=16) ( ((y>=16) ) ( ((z>=16) ) ( ((xyz>=4096)


Now, we can find the mathematical opposite of each of these statements:


((x<16) ( (y<16) ( (z<16)) ( (xyz<4096)


Now, work out the algebra to prove this assertion:


xyz < 16yz 
(since 0<x<16)


       < (16)(16)z (since 0<y<16)


           < (16)(16)(16)
(since 0<z<16)


           < 4096
(proves the assertion.)

