Statements with Multiple Quantifiers

Reading: Section 3.3 Statements with Multiple Quantifiers
Homework: 3.3 #&3, 6,17, 19, 20, 23, 26, 30, 38 \_\073 |5

Important Result from Section 3.2: Negating Quantified Statements

Negating a Universally Quantified Statement

~ (Vx € D(P(x, y))) =3dx € D(~P(x, }’))

Negating an Existentially Quantified Statement

~ (Elx € D(P(x, y))) =Vx € D(~P(x, }’))




Negating Statements with Multiple Quantifiers

[Example 1] Consider Statement S:

There is a program that gives the correct answer to every question posed to it.

R

(a) Rewrite the statement formally (in symbols) using variables and quantifiers.
(b) Find the negation of the formal statement.

(c) Rewrite the negation informally (in words).
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Changing the Order of Multiple Quantifiers

[Example 2] In the following examples, Consider Statement A, and Statement B obtained by

changing the order of the quantifiers in Statement A.

For each pair of statements, do the following:

1.  Which of the statements are true? (might be none, one, or both) Explain

i1.  Some of the statements are famous properties of real numbers. Which statements, and
what is the name of the property? Explain

1. Find the negation of any of the statements that are false.



[Example 2a]
Statement A: Vx € R(w(x < y))

Statement B: 3y € Z(Vx ER(x < y))
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[Example 2b]

” y = R
Statement A: Vx € R(Ely ER(x+y=x))

Statement B 3y € R(‘v’. XER(x+y= x)) )“\o\ ‘-N h(\\,’l & XN %»ﬁ\J&T%\\A\DE\Q"‘"\\-
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[Example 2¢]
Statement A: Vx € R(Ely ER(x+y= 0))

Statement B: 3y € R(Vx € R(x + y = 0))
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[Example 2d]
Statement A: Vx € R* (Ely € R*(xy = 1))

Statement B: 3y € R* (Vx € R*(xy = 1))
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Changing the Domain in Quantifiers

[Example 3] Consider statement S:

Ix € D(Vy € D(xy <))

Write the negation for S.
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Is Statement S true when the domain is D R™*? Explain
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Is Statement S true when the domain is D = R*? Explain
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Is Statement S true when the domain is D = Z*? Explain
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Interchanging V, 3 in multiple quantifiers

[Exampleél]//
Considgr Statement A, and Statement B obtained by interchanging V, 3 in Statement A.
\

Statement A: Vx € R

Statement B: 3x € R*(Vy € R*(y < x))
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Interchanging x and y in multiple quantifiers

[Example 5]
Consider Statement A, and Statement B obtained by interchanging x, y in Statement A.

Statement A: Vx € D(3y € D(y = 2x + 1))
Statement B: Vy € D(3x € D(y = 2x + 1))

Let the domain D be the set R. Is either of the statements A, B true? Explain.
Cf\&‘\m\k\\ N el Qs\Im A A, ‘y@? \eh 6‘—3%*\
NN X wwmﬁ\*\ Y SYCANTIIES

Cf\&\\,\\\m§ RO RN

— )
N \N\\@.\ g\(\m\\& LIRS %\Q \ﬁ, ‘
(m\sz W U \%"”\‘\ 2e Ne \M\SAS
\5\,}\; N







Let the domain D be the set Z. Is either of the statements A, B true? Explain.
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