
 

Warmup For each sentence draw a number line

and indicate all x values making the sentencetrue

a x 2 A x2 4

b x 2 V x2 4
c x 2 x2 4

d x 2 x 4

Lasttime H and F

Ex Which statements are true

AxelR x 4 9

Tree x 5

Fxer 1 4 9 n x 51

False x 4 9 x 9 4 5

Uxer x 4 9

False Try x 0



F xEIR x 6 870

True Try x 0

U x EIR x 6 820

Can
guess

and check or complete
the square

X 6 8 X 6 9 I
x 35 1

Fate Try x 3

Ux ER x2 6 1020

true x 6 10 4 3 I 7 1 70

for all real numbers x

Observe A single example proves a 7 statement

A single counterexample disproves a

V statement

To prove a f statement or

disprove a 7 statement we need
an argument that works for all values



FreetBoundvariables

Let P x x 6 870

Is PG true It depends on

We say that x is a beariable in the
sentence Pex

Iink The sentence PG is a function of x

Is KEIR Pex time No

This sentence does not depend on x because

of the quantifier t

In this case we say x is a bound

Ile in the sentence txt Pas

The quantifier I can also bound variables

Fx P x does not depend on x

Analogy f x x us So x dx



Note when we use a quantifier tort
a bound variable is ranging

over a

unite of possibilities

Usually we should be explicit about his

arts set of integers
the set of rational numbers

R he set of real numbers
the set of complex numbers

The universe matters

Ex Fx x 2

3 02 2 2

Ambiguous

False I 421

F xe IR X2 Tree EER

Ex UxEIR x2 O

txt 6 x2 o

true
False Fell



Note Over a finite set universe

U is an and statement

F is an or statement

Ex If A 3 1,4 then

UxcA x2 220 312 20 n 12 20 n 42 20

Fx cA x O 3 O V I O V 4 0

Both true

For this reason he can think

of U as generalized and and
I as generalized or



Mm Generalized DeMorgan's Laws

a oxen Pa Gx A PG

16 FEA PG Vx A PCA

Prof Ca Suppose AxeA Pa is time

Then txt Pk is false

So there is some x EA such that I
is false i.e P x is true

Hence Fx A pix is true

Conversely suppose Axed PCH is true

Then there is x EA such that Pla
is true ie Pao is false

So 4x4 PG is false Therefore

Uxed P x is me

b is similar see book


