UBE 501
DISCRETE MATHEMATICS  Fall 2008

HOMEWORK #2
(Do not submit.Your work will be evaluated through in class Quiz #2 on Oct. 23rd 2008, 09:00-09:15)
1) Prove that NAND is functionally complete.
2) Let P(x) be the statement “x spends more than five hours every weekday in class,” where the domain for x consists of all students. Express each of these quantifications in English. 
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3) Let C(x) be the statement ``x has a cat'', let D(x) be the statement ``x has a dog'', and let F(x) be the statement ``x has a ferret''. Express each of these statements in terms of C(x), D(x), F(x), quantifiers, and logical connectives. Let the universe of discourse consist of all students in your class.

a) A student in your class has a cat, a dog, and a ferret. 

b) All students in your class have a cat, a dog, or a ferret.
c) Some student in your class has a cat and a ferret, but not a dog 

d) No student in your class has a cat, a dog, and a ferret 

e) For each of the three animals, cats, dogs and ferrets, there is a student in your class who has one of these animals as a pet.
4) Suppose that the domain of the propositional function P(x) consists of the integers 1, 2, 3, 4, and 5. Express these statements without using quantifiers, instead using only negations, disjunctions, and conjunctions.
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5) Let L(x, y) be the statement “x loves y”, where the domain for both x and y consists of all people in the world.  Use quantifiers to express each of these statements.
a)  Everybody loves Jerry.

b)  Everybody loves somebody.

c)  There is somebody whom everybody loves.

d)  Nobody loves everybody.

e)  There is somebody whom Lydia does not love.

f)  There is somebody whom no one loves.

g)  There is exactly one person whom everybody loves.

h)  There are exactly two people whom Lynn loves.

i)  Everyone loves himself or herself.

j)  There is someone who loves no one besides himself or herself.

6) Let Q(x, y) be the statement “x + y = x - y.” If the domain for both variables consists of all integers, what are the truth values?
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7) Express the negations of each of these statements so that all negation symbols immediately precede predicates
a) 
[image: image19.wmf])

,

,

(

z

y

x

zT

y

x

"

$

"


b) 
[image: image20.wmf])

,

(

)

,

(

y

x

yQ

x

y

x

yP

x

$

"

Ú

$

"


c) 
[image: image21.wmf]))

,

,

(

)

,

(

(

z

y

x

zR

y

x

P

y

x

$

Ù

$

"


d) 
[image: image22.wmf]))

,

(

)

,

(

(

y

x

Q

y

x

P

y

x

®

$

"


8) For each of these arguments, explain which rules of inference are used for each step.

a) “Doug, a student in this class, knows how to write programs in JAVA. Everyone who knows how to write programs in JAVA can get a high-paying job. Therefore, someone in this class can get a high-paying job.”
b) “Somebody in this class enjoys whale watching. Every person who enjoys whale watching cares about ocean pollution. Therefore, there is a person in this class who cares about ocean pollution.”

c) “Each of the 93 students in this class owns a personal computer. Everyone who owns a personal computer can use a word processing program. Therefore, Zeke, a student in this class, can use a word processing program”

d) “Everyone in New Jersey lives within 50 miles of the ocean. Someone in New Jersey has never seen the ocean. Therefore, someone who lives within 50 miles of the ocean has never seen the ocean.”

9)  For each of the following arguments determine whether the argument is correct or incorrect and explain why.

a) Everyone enrolled in the university has lived in a dormitory. Mia has never lived in a dormitory. Therefore, Mia is not enrolled in the university.

b) A convertible car is fun to drive. Isaac’s car is not a convertible. Therefore, Isaac’s car is not fun to drive.

c) Quincy likes all action movies. Quincy likes the movie Eight Men Out. Therefore, Eight Men Out is an action movie.

d) All lobsterman sets at least a dozen traps. Hamilton is a lobsterman. Therefore, Hamilton sets at least a dozen traps. 
10) Identify the error or errors in this argument that supposedly shows that if 
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Premise
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Simplification from (1)
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Existential instantiation from (2)
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Simplification from (1)
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Existential instantiation from (4)

6.
[image: image30.wmf])

(

)

(

c

Q

c

P

Ù



Conjunction from (3) and (5)
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Existential generalization
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