Section 1.1:

4. 1Let p and g be the propositions
P I bought a lottery ticket this week.
I won the million dollar jackpot.

Express each of these propositions as an English sen-

tence.

ap —p by p g I B
dy oo el o= Fy —p — —g
gy —p A —g hy —p v {p A g

10. Let p., g.and r be the propositions

P You get an A on the final exan.
g Wou do every exercise in this book.
r o You gcet an A in this class.

Write these propositions using ., . and r and logical
connectives (including negations).

a) You zgzet an A in this class, but you do not do every
cxercise in this book.

b)) You get an A on the final, you do every exercise in this
book, and you get an A in this class.

) To get an A in this class, it is necessary for you o get
an A on the final.

dy You gzet an A on the final. but yvou don’t do every ex-
crcise in this book: nevertheless, you get an A in this
class.

el Gelting an A on the final and doing every exercise in
this book is sufficient for getting an A in this class.

i You will get an A in this class if and only if vou either
do every exercise in this book or you get an A on the
final.
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Section 1.2:




Section 1.3:

20. Suppose that the domain of the propositional function
P(x) consists of —5, —3, —1, 1, 3, and 5. Express these
statements without using quantifiers, instead using only
negations, disjunctions, and conjunctions.

a) IxP(x) b) VxP(x)
c) Vx((x #1) — P(x))

d) Ix((x = 0) A P(x))

e) dx(—P(x)) AVx((x =0) —= Pix))

Section 1.4:

8. Let Q(x, y) be the statement “student x has been a con-
testant on quiz show v.” Express each of these sentences
in terms of ((x, v), quantifiers, and logical connectives,
where the domain for x consists of all students at your
school and for y consists of all quiz shows on television.

4. Translate each of these nested quantifications into an En-
olish statement that expresses a mathematical fact. The
domain in each case consists of all real numbers.

a) I¥y(x+y=y)

b) Vx¥y(((x =2 0)A(y<0)) = (x —y = 0))
o I/(x<OAaly<0)Aax—y=0)
(

lestant on a television quiz show. , ) :
h) No student at your school has ever been a contestant O Viy@ £ A £0) o (xy £0)

on a television quiz show.
¢) There is a student at your school who has been a con-

a) There is a student at your school who has been a con-

testant on Jeopardy and on Wheel of Fortune. 4. Use quantifiers and logical connectives to express the fact
d) Every television quiz show has had a student from that a quadratic polynomial with real number coefficients
your school as a contestant. has at most two real roots.
€) Atleast two students from your school have been con-
testants on Jeopardy.

39. Find a counterexample, if possible, (o these universally
quantified statements, where the domain for all variables
consists of all integers.

a) ‘v’x‘v’\'(xz = \;2
b) Yx3y(y: = x)
¢) Yx¥yv(xy = x)

1=y



