MAT?2440, Classwork10, Spring2025

1D: Name:

1. The De Morgan’s laws for quantifiers: X : X‘) )(2_5 X5) Xc‘p v Xn

>
When the domain of a predicate P(x) consists of n elements, we have

~wep@y =1 POG) A PUS) A POG A POGA - APUS)
De Movdan/g\‘% Py v PV R v IRV Y1)
= 3IX —[P(K) L X =K, X2y Xa, 1, Xy
Laxpeo = 1(PORO v PID v P08 v Py o vPK) )
De Morgan™E TPOQ A 1 PIIA TP AT Pl) AeaT F)
= Px TP | X=X, 0, Xayxy, 00 X,

2. What are the negations of the given statements: dlomain oy X 15 all va| wumbey
@vxe?>x) = T PR >X) = 3x 7 (x >X) = Fx (X =X
b axaz=2) > 1 IF (=)= ¥X 7 ()&:2} = ¥x (x’:yz;
Ovrl<x<3) T TX(<xe2)= IXT (| <x<3)

= IK(x=3 sv xg[)



3. Some examples of the nestedp(géag-tjlﬁersPr eo{, Caj?é; - P"bP"f tival fdkag o
(@ VxVy(x+y =y +x)
It waans™ For overy rea_\mvxmbw < ard For every real nuwber &
(b) Vx3y(x + = 0) s st commu”taiwgﬁr ey e%wzls éﬁx
Tt means FOV‘we,vbc X ,T[AMQ_QXIS(ZS o\ 8, Such that™ 7<~(~8_ =7 Tw

() IyvVx(x +y =0)

Tt mans " Thee s o real number Y FBrall x such that xry o ke

(D VxVy(x>0)A(y<0) - (xy<0))

Te mans " For ey x and for ewry y, if x>0 and >0, thon xa{«f
R wery pOS/‘flUQ X ard -&—re&%y&f@% K_) X%éo /4

4. Let P(x,y) be the statement ‘‘student x has taken class y,”” where the domain for x consists
of all the students in your class and for y consists of all the computer science courses at

your school. Express each of those quantifications:

(a) IxIyP(x,y)
Tt means " Thae is dt least one studuit Twamr clgs who hes tmbon of
least gna. CS courze |m Your Sches| #
AxVyP(x,y)
Tt meane " Thore s at [east) ons. studaik i Gour clags who dos Tekoy
all CS “coune T gour Scltos

(c) Vx3yP(x,y)
Tt means " Ee%etuM in Your cloce has takon ct least, ona. €S Coute
(d) IyvxP(x,y)
Te means “ Thue s o €S coune thak v stucba” 1 your class has takon”
.VyﬂxP(x )

1€ yoons " Eve)% CS couze has tglkon bg at leogt ona stua@ud‘ A a,our clasg”

() vxVyP(x,y)
T% Means “Eve»g, studoit T four class hus taken wona, CS Coulge 7

SCMObl



