Predicates

P Expressionsthat have variables in them are not
propositions
<x=22
<">9$
<Thegraph Gis Eulerian, but not Hamiltonian

P Suchexpressions are called predicates, or
propositional functions

PWe could let P(x) bethe expression: x =21

<Then P(5) isfalse
<But P(21) istrue

Universe of Discourse

P The univer se of discourse is the set of all values
that the variables ina predicate can take on

P It must be made clear what the universe of
discourse is for every variable involved, before
onecando any work with a predicate

PLet P(x, y) bethe assertion that “x has eaten y”
<xcould beall ECU students and yall kreskfest cereds

< xcould beall bears & the zoo and ycould beall
speciesof saltwater fish

< Asyouseg the universe of discourse is important

Quantifiers

P Thereare two kirndsof quantifiers:
< The exigential quantifier &
< Theuniversal quantifier U
P Let P(x) be some predicate:
< The existential quantif ication &xP(X) asserts that P(X)
istrue for somevalue xin the univese of discourse
< The univ esal quartification UxP(X) asserts that P(X) is
truefor al values xin theunivese of discourse
P Let P(x): x is the sum of the squares of two
integers, where the univ. of disc. isall integers
< Which o the following aetrue: 6xP(X), UxP(X)

Examplesof Quantification

P Here are some predicates:
<P(x): xismde
<Q(X): xisfemde
<R(X, y): xand y are the same sex

P Which of thefollowing ar e true, assuming the
universeof discourse is “all ECU students”:
<OXP(X) (True)
<da[P(a) vQ(a)] (False)
<BsOt[P(s)vQ(t)] (True)
<UzP(2) (Fdse) <UxOyR(xy) (True)
<faobdb[P(a) vQ(b) VvR(a, b)] (False)
<uxuy[(P(x) VR(x y) )6 P(y) ] (True)




Quantifying on More than ore
Variable

P Let P(X, y) bethe assertion that xy = 1, wherethe
universeof discourse for each variable isthe set
of rational numbers

PWhichof the following expressions are true:
<UxdyP(x y)
<Ox Uy P(x y)
<OX BYyP(x )
<ux uyP(x y)
<0x, (x0068yP(x y) )

P Suppose P(x, y) isthe assertion that x $ y, where
the universeof discourse is{1, 2, 3,4,5, 6, 7}.

Predicates become Propasitions

PNoticethat predicates become propositions when
itsvariablesare quantified

P But we must quantify al variablesinthe
predicate for it to become aproposition




