
Predicates

P Expressions that have variables in them are not
propositions
< x = 21
<" > $
<The graph G is Euler ian, but not Hamiltonian

PSuch expressions are called predicates, or
proposit ional funct ions

PWe could let P(x) be the express ion:  x = 21
<Then P(5) is false
< But P(21) is true

Universe of Discourse

P The universe of discourse is the set of all va lues
that the variables in a predicate can take on

P It must be made clear what the universe of
discourse is, for every variable invo lved, before
one can do any work with a predicate

PLet P(x, y) be the assertion that “x has eaten y”
< x could be all ECU students and y all breakfast c ereals
< x could be all bears at the zoo and y could be all

spec ies of saltwater fish
< As you see, the universe of discourse is important

Quantifiers

P There are two k inds of quant ifiers:
< The existential quantifier    õ
< The universal quantifier      ú

PLet P(x) be some predicate:
< The existential quantif ication õxP(x) asserts that P(x)

is true for some value x in the universe of discourse
< The universa l quantification úxP(x) asserts that P(x) is

true for all values x in the universe of discourse
PLet P(x) : x is the sum of the squares of two

integers, where the univ.  of disc.  is a ll integers
< Which of the follow ing are true:  õxP(x), úxP(x)

Examples of Quantification

PHere are some predicates :
<P(x):  x is male
<Q(x):  x is female
<R(x,  y):  x and y are the same sex

PWhic h of the following ar e true, assuming the
universe of discourse is “all ECU students”:
< õx P ( x)  (True)
< õa [P( a) v Q( a) ]  (False)
< õs õt [P(s)v Q( t) ]   (True)
< úz P (z)  (Fals e)                < úx õ y R( x, y)   (T rue)
< õa õb [P( a) v Q( b) v R( a,  b) ]   (Fals e)
< úx úy [ (P( x) v R( x,  y) ) 6 P ( y) ]   (True)



Quantifying on More than one
Variable

PLet P(x, y) be the assertion that xy = 1, where the
universe of discourse for each variable is the set
of rational numbers

PWhich of the following expressions are true:
< úx õy P(x, y)
< õx úy P(x, y)
< õx õy P(x, y)
< úx úy P(x, y)
< úx, (x Ö0 6õyP(x, y) )

PSuppose P(x, y) is the assertion that x $ y, where
the universe of discourse is {1, 2, 3, 4, 5, 6, 7}. 

Predicates become Propositions

PNot ice that pred icates become proposit ions when
its variables are quantified

PBut we must quant ify all variables in the
predicate for it to become a proposition


