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Warmup: convert this word description to a set using set-builder notation.

V; = the set of all points in the plane (R?) which are closer to point i than to any other point in a list of n points.
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)+ . Objectives for today: qnaA VLl

e use the universal and existential
quantifiers to quantify a predicate,

| e negate quantified expressions,

" e translate English statements to
; " math.
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Quantifiers can be used to quantify the values of
predicates. / covwrai- pl): X >°
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Example 1: translate Some birds can fly.

e
Let A be the set of all animals.

Let b(x) be the predicate that z is a bird.

Let f(x) be the predicate that x can fly.
@ sansa)r
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Negating quantified expressions. _ rCancloie AWS:
$° 5’@&0!*5 Every Middlebury student lives on campus.

ne ’Sohi Not f,\)u\a. Mto\)lw’(‘a Sudet LS on co.m{us
Q v(&\'. ¥ KweS on We\ks vxe S ) PL‘?

Viowlde = thue is we ctodswt W dors wl five on campus
IxeS: M PYY
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Some tips! Vx'%e S5 gU-“ﬂ

e Combine multiple elements of same type with a quantifier:
o Any non-quantifie&variables should be inputs to a predicate,

e When avariable is quantified, rewrite your predicate in terms of
remaining variables:

4 Y € S ?Lv.,a) vewrwe &S cL(x)

e Allvariables in a statement should be quantified.
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Example 2: Which of the following statements are
true? Discuss and then vote.

Let S be the set of all people. Let p(z, y) be the predicate that x is a parent of v.

AVx € S,dy e S: p(z,y) % e,\)u\aohc has o C,V\;\A

E)V/CD cS,yes: ply,z) v evda peseon Wl A?‘MT

CIxeS:Vyels, ply,z) K
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Example 3: Translate the following to math.

o«
Let S be the set of people in the class.

Let F'(x, y) mean that person & considers person y to be their friend (x # y).

1. Proposition p states that there is some super likable person in the class that

I e S B

everyone considers their friend.
P= Ixes:s Vyes, Flgo

2. Proposition g states that everyone in the class has at least one person they
consider to be their friend.

9 = YxeS,dyes: F(mg)
3. Proposition 7 states that there is a mutual friendship in the class.

€= dxuesS: Fluy) A Flym

4. Predicate b(x, y) states that everyone who considers person z to be their
friend also considers person ¥y to be their friend.

b('lu‘a) = Vz.a S, F(E,X)A F(%la')
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