Section 1.5

1. a) For every real number x there exists a real number y such
that x 1s less than y. b) For every real number x and real num-
bery, if x and y are both nonnegative, then their product is non-
negative. ¢) For every real number x and real number y, there
exists a real number z such that xy = z. 3. a) There is some
student in your class who has sent a message to some student
in your class. b) There is some student in your class who
has sent a message to every student in your class. ¢) Every
student in your class has sent a message to at least one student
in your class. d) There 1s a student in your class who has been
sent a message by every student in your class. e) Every stu-
dent in your class has been sent a message from at least one
student in your class. f) Every student in the class has sent
a message to every student in the class.

10. Let F(x, y) be the statement “x can fool y,” where the do-

main consists of all people in the world. Use quantifiers

to express each of these statements.

a) Everybody can fool Fred. @) Vx F <5 Fred)

b) Evelyn can fool everybody. b V¥ F (Belyn x)

¢) Everybody can fool somebody. ¢) {x 34 (X, g)

d) There is no one who can fool everybody. d) 7 3 Vﬁ )
e) Everyone can be fooled by somebody. ¢) Vg 3% F (X4 )

f) No one can fool both Fred and Jerry.
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g) Nancy can fool exactly two people.

h) There is exactly one person whom everybody can
fool.

i) No one can fool himself or herself.

J) There is someone who can fool exactly one person
besides himself or herself. ‘/pumovu [ s nest perzm =
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27. Determine the truth value of each of these statements if
the domain for all variables consists of@m
a) Vnam(n® < m) b) InVm(n < m?)
¢) Vndm(n +m‘= 0) d) Eln‘v’m(nm m)
e) EInE!m(n + m? = 5) f) EInE!m(n + m? = 6)
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33. a) dxdy-P(x, y) b) IyVx-P(x, V) ¢) dydx(—P(x,
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