
 

Warm1 show that the sentence

P Q p

is a tautology that is it is true
regardless of the sentences P and Q

Do this Using a truth table

By writing a conditional proof

Lasttime We introduced the quantifiers

for all

there exists

Usage is quantifier sentence involving
the bound variable

Kx P x

bound variable



Ex Let Plx be the sentence

x 1 1 2 1

and let Q x be the converse

1 2 1 x 1

Then Vx P x is true
x P x is true
Vx Q x is false
x Q x is true

Note We should be more careful to

specify which values the bound
variable is allowed to take on

The above statements are correct
when can be any realnu

ber.toindicate this we will write
EIR and E1R



When we use a quantifier or

a bound variable is

E of possibilities
ranging

over a

Usually we should be explicit about his

Codes
I the set of integers
the set of national numbers

R the set of real numbers
the set of complex numbers

The universe matters

Ex x 2 Ambiguous

c 2 1 2 2 False EEZ

e IR 1 2 2 Tee EER

Ex xeR x 0

xeC x 0 Fee



Ex Which statements are true

Fx er x 4 9

Tree x 5

Ux er x 4 9

False Try x 0

Fx er x 4 9 n x 51
False x 4 9 x 9 4 5

F xEIR x 6 870

True Ty x 0

f x EIR x 6 820

Can
guess

and check or complete
the square

x 6 8 X 6 9 I
x 35 1

Fats Try x 3



xER x 6 10 0

True 6 10 1 35 I 0

for all real numbers

Observe A single example proves a statement

A single counterexample disproves a

statement

To prove a statement or

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



Note Over a finite set universe

is an and statement

is an or statement

Ex If A 3 1 43 then

xeA 2 20 35 20 12 20 42 20

eA 0 3 0 v 1 0 4 0

Both true

For this reason we can think

of as generalized and and
as generalized or


