
 

Warmups For each sentence draw a number line

and indicate all x values making the sentencetrue

a 2 2 4

b x 2 V x2 4
c 2 1 2 4

d 2 x 4

FreetBound Variables

Let P x 6 8 30

Is P x true It depends on

We say that is a free variable in the
sentence P x

Iink The sentence Pe is a function of x



Is KEIR P x true No

This sentence does NOT depend on because

of the quantifier

In this case we say is a bound

e in the sentence xeR Ñ

The quantifier can also bound variables

7 x P x does not depend on

Analogy f x x us So x dx



Im Generalized DeMorgan's Laws

a xeA P x xeA x

16 EA P x xeA PCA

Roof a Suppose EXEA Px is true

Then xeA P x is false

So there is some xotA such that
is false ie P is true

Hence 7 4 x is the

Conversely suppose A C PCA is true

Then there is EA such that Plo
is true ie PK is false

So xEA P x is false Therefore

xeA P x is the

b is similar see book



Item Generalized Distributive Laws
Let P be a sentence not involving
Let Qx be a sentence involving

Then
a PA A QA EA Pn QQ

6 PV A QA xEA PVQN

Prof Omitted see book

IfQuantif.rs
Suppose P x y is a sentence involving
EA and

ye B

What is the difference between

xeA yeB PG.gs

AyeB Vx cA Play
implicit



Ex A B IR Play x y 1

is for every ER there exists yer
such that xty 1

True
Proof Let EIR Set y l ER

Then ty 1 1

is there exists some yelR such that
for every EIR we have xty 1

False
Proof Suppose yer Then xty 1 is

not true for every ER since

we could take y and

get xty cysty o 1

By Generalized DeMorgan the negation

yHR KEIR xty 1 yEIR KEIR xty 1

JER ER x y 1

is true and this is exactly what we proved



To summarize

xeA yeB PG.gs Eh I
choose yak

yeB WEA Play T.fi say
and

The Let Plxy be a sentence depending
on EA and yeB Then

HIGIE.gs ELEGY
Proof Assume yeB x A Play is true

Then there is some y
value gotB

such that KEA P x yo is true

That is Plx yo is true for each eA

Thus for any
eA the sentence

FyeB Play is true because we can

take y y



In other words x cA FyeB Play
is true as desired

Ex yER xER xy 0

True Take
y
0

Thus xEIR yER xy 0 is

alatne


