
Predicates
-

So far
,
our propositions :

5 is even

P

Det A precate is a Boolean-valued-

function P : Ut 3 T, F3 for a set U.

That is
,
a rule or property that a

particular entity may or many not have .

x

is Even (n) =
=

&
+

if n is even

n tZ F if h is odd

is Subset /A , B) :
=

T

if ALB

AIB sets E I if A 4B

is Rat(X) = =
↑

if x G Q

x R E F if x 4 R

on its own , a predicate P(X) has



no truth value . The value x is

unbound
.

-

is Even(n)

n 2

can make a proposition by :

1) apply to specific entity
Let m = 5 .

is Even (m) F

is Even (6) T

2) Use quantifiers
->

For all integers n , is Even (n) · F

T There exists n Such that n is even
-

Universal quantifier * "for all"
FUEZ : is Even(n)

* xcS : P(X)
"for all x in S

,
P(X) is true"



T if P(x) evaluates to T for all xES .

Existential quantifier 7 "There exists"

= P(x)

"there exists an x in S such that DCX)frre"
T if P(X) evaluates to T for some

x es
.

Examples of propositions w/ quantifiers :

AnE : isEven(2n) T

Ant : isEven(n2)=7 isEven(n) I

7 n=2 : is Prime (n) T

AnEZ : is Prime (n) F rationals

3x
,y

: xy1y(xey + a)
↑ not

reals and

"There exist real numbers x andy such

that x times y is rational and not

both X and y are rational
"



T

how to show I is true
?

give one
!

x
= 12

, y
= z . xy

= xz .z = x = 2

precedence rules :
-

-

F

,
I have highest precedence

- 1) to override or for Clarity

-

fx=S : P(X) = ]yzS : P(y)

(fx = S : x(x)) = (3y = S : p(y))

fx = S : (x(x) = =y + S : p(y))



N
All students do not pay full trition.

let S be the set of all students .

lef P(X) be "x pays full tuition"

* xcS : vp(x)

no student pays full trition .
I

7 x = S : <P(x)
=

~ (Xx=s : P(x))
Not all students pay full twiton -

If 2 is even
, tren his even .

Fre :

is Even In2) => is Even (n)



cates

P(X) x = U is Even(X)
x d x 2

T F

if x % 2 =
= 0 :

---

do something
greater Than2(x)

while (*) E
x I

do something
Quantifiers
-

f "for all" universal quantifier
*xES : P(x)
"for all x in S

,
P(X) is +

"

I "There exists" existential quantifier
7 x = S : -P(X)

"There exists x in s such that P(X) is T"



checks
-

fxES : P(X)
-

checks

7 x=S : P(x) =>

--

Def A fully quantified expression is
a theorem if it is

+

for every-

possible meaning of its predicates
and sets .

FS
/3.39) LetS be any

set .

xxcS : [P(x)v -P(x)] Ap

-> P(X) = is Even (x) , S = 2

* x = z : [isEren(x) visEven(x)]



Ameorem (3 . 407
F F

[ * x=S : P(x)] v[Xx=S : 1p(x)]
note : implied XS , FP

Diss roof that
↑

is a theorem byI
counter example .

S = [1 , 23

p = isEven(x)
F

F

[Xx=21 ,23 :

isEven (x)] ~[Yxe [1 , 23 :
isEven(x)]

↓
consider x = 1 ↓

Consider x = 2

Bet Fully quantified expressions + , ↑-

are logically equivalent (f
= Y

, %= > 4)
if "f=>Y" is a meorem .



over (3 .41)

-(Xx =S : P(x)] > [7x - s : p(x))
name ne

of = Y

rem 13 . 42)

-[xxS : Q(x)] <
=> [xx-s : -a(x)]

rem *xG0 : P(X) "P(x) is vacuous-

true
!


