
 

Warm
up

what is the difference between

a V x EIR IYER xEy
b FyEIR Ux EIR xEy

Is either time

Lasttime

FyeB Ux cA Play Vx cA FyeB Play

i Assume Iyer fixed Phy is true

Then there is some yoEB
such that

Vx A Play is time

That is for each xeA PGyo is true

Then FyeB Play is Ime breach xed
because we can take

yyo

In other words AxeA ByeB Ply is true
a



Ex Iyer Ux EIR xy O

Tree Take
y
0

Thus Ux EIR Iyer xy 0 is
also true

Quantifiers of the same type commute

The Let Play be a sentence

depending on xeA and
ye B Then

UxcA HyeB Play HyeB AxeA Play

FxcA FyeB Play FyeB Fx eB Pay

Proof Talk it out

Note When B A often write fx.geA Pay
instead of Vx cA FyeA Play



UniqueExistence

The uniqueexistential quantifier is 7

F xeA PG means

There exists a unique i.e one and only
one x EA such that Pex

Note It is generalized exclusive or

Ex F x EIR XO

true x2 0 X O

71 412 2 2

False x R and x E each

satisfy
2 2

Uniquenessfils

F xEIR x 2

False x 2 has no solutions in R
Existencefils



Fx ER x 0 Flyer xy 1
Time If x 0 then

xy l y

Observation F can be written in terms
of U and 7

fixe A Pas Ax A PG
4 411 111
the one we already
have x


