Math 234

Predicates and Quantified Statements Day 4

Discuss the following problems with the people at your table.

1. Let P(x) be the predicate “z = 23"

s 3
(a) Write P(1) and P(-2). > x=x s Sane 23 X-x=0
X(xz. l) =d

P(l) : l = 13 K(x—ﬂ(u I\ =0
P(R): -2=(2) %= 0,1, or <

(b) If the domain of z is the positive integers, what is the truth set of P(z)?
318

(c) If the domain of z is all integers, what is the truth set of P(z)? <3 How many
solutions does
the equation

i_,i/ D, 13 have?

2. Let P(z) be the predicate “x can speak Spanish” and let Q(x) be the predicate “z _can code in

C++.” Express each of the following statements in terms of P(x), Q(z), nd logical
connectives. The domain of z is all students at St. Olaf College.

D= V ‘Cur nu

(a) There is a St. Olaf student who can speak Spanish and code in C++.
3 ‘H\ere exists

4 xeD: P Q(x)

3 X such that P(x) A Q(x)

(b) There is a St. Olaf student who can speak Spanish but cannot code in C++.
I x : PIA~REK

(c) Every student at St. Olaf can either speak Spanish or code in C++.

Vi P Q) — exclusive indorpretution

\d x} P(X) v ®(K) _— {nc'US;Ve ;n+errrc~‘v'fl'01\

(d) No student at St. Olaf can speak Spanish and code in C++.
W x i ~(eG)A f(x))
VX/ "'Q(X\ v ~ P(x)

~Fx : Px) A Q)


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright



3. Determine the truth value of each statement if the domain of z is all real numbers.

(a) 3z such that 2% = 2.

ﬂ,}e'- X:ﬁ s.l:sf'.os xt 2-, -3 _S'I-u:l'enea“' (s
0t §2cR troe F T prosde

on .‘ue. ,6, 11-’- :+
(also x:-E\ © I‘\S, trve. ©

(b) Va, z? > 0.
Fale: x=0 s o U stteat 5 fole if )
C»un+e,rexomlol€.. I PFDJJ& a Sfﬁjlz Counterexampe:

(c) 3z such that 22 —x < —1.

¢|—
.

. . 1 .
False, siace min vabe of x-ox s -

peed  an
p\rl\lf"d\"\' A
(d) (—z) H’WF qppl\d
d) Vz, (—x)% = 22
: o
TrueJ S‘Ularl'ng a n(ﬂa“m ol ')(."\K
wakes i+ posihit
in 2n
(xY" = [x]

4. For each of the following statements, translate from the given informal language to formal lan-
guage using quantifiers, predicate symbols, and variables.

(a) No matter what number we start with, there is an integer that is greater than that number.

\V/XGR} 3 7eZ Such  Yhat y>9(.

(b) There is an integer such that every number less than this integer is negative.

3 xedZ sk et/ A/G\R/ if y<x, then Y<O'


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright



Q(XB'%P(X\) means  that evry X i Hhe MroH of of
Q(N\ ‘s alSs (A e 4rkh sef o p(x)

5. Let P(x) be the predicate “z is a positive number,” and let Q(z) be the predicate “there is a
positive number that is less than z.”

(a) Is it true that Q(z) = P(z)? Why or why not? Yes

|
Poth sof o€ Q) is  SxeR | %083

s ale trth st of Plx)

(b) Is it true thatLQ(x) & P(:L‘)( Why or why not?

y25, He troth  se are detiol € xeR s Hhe dons

6. For each predicate P(z), come up with a predicate @Q(z) such that P(x) = Q(x). Also specify
the domain of z. Is it also true that P(x) < Q(z)?

(a) P(x)is “x is a quadrilateral.”

Q(x} Sum of Jhe 4,\1'23 of X equls 360 Pl Qlx)

R (X\'- X S o f&olyjol\ w'-"”‘ ‘l 4AJ|€S ?(@ﬁ R()&)
S ()() . [/ Qzacuy Lf aA-chi' P(X)@ S(X)

(b) P(x) is “x has two prime factors.”

(c) P(x)is “x satisfies 2% = 5.”
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7. Consider the following argument.

All lions are fierce.
Some lions do not drink coffee.
.. Some fierce creatures do not drink coffee.

Let P(z), Q(x), and R(z) be the predicates “z is a lion,” “z is fierce,” and “z drinks coffee,”
respectively. Express each statement of the argument in terms of P(x), Q(z), and R(z). Assume
the domain of z is all creatures.

Does the conclusion of the argument follow from the premises?

8. Consider the following argument.

No ducks are willing to waltz.
No officers ever decline to waltz.
All my poultry are ducks.

.. My poultry are not officers.

bR

Let P(x), Q(z), R(z), and S(x) be the predicates “z is a duck,” “x is one of my poultry,” “x is
an officer,” and “x is willing to waltz” respectively. Express each statement of the argument in

terms of P(z), Q(z), R(x), and S(x).

Does the conclusion of the argument follow from the premises?

< This
argument is
from Lewis
Carroll, who
wrote Alice in
Wonderland and
also several
works on
symbolic logic.

< This
argument is also
from Lewis
Carroll!



