
l,

all ) que sets.

I l).

I

enters a valid

not enter a valid

has paid the

I

l. Lct p ancl q bc tire ploposilior-; p: "l t;cr:ghl t; llltcly ticiier thi:r rvt:c'k." q:
"l \\,on the million clollar jackirol". i-lxpress ea.:h of thcse prol;ositions as an

l ,rrglish sentcircc.
a)-ir b)ptzq r:) p-q i1)pAq
e)p+-+q 1')-,p-+-q g) pA-q ii)-pV(pnq).

.2.., "You can see the movie only if you are over' 1B years old or you have the
prrmission ol it piirettt".
l:-.:lt|ess )'oL[ auts\\'er in terms 01'

nr: "You can see tire nrovie,"
e: "You are ol'er 18 yenrs 01c1," and
p: "You havc' tlrc pen-irissior-r oln parent.''

[04]

[04]

t04l

4.

-1. 1-ct N(x) be thr: statement "x iras visited Noakhali," rl,here 1he domaiu
consists of thr stuclents in \rorlr school. Express each o1'these
qr-rantifications in )inglish. a) :lxN(x) b) VxN(x) c) -lxN(x)

d) 3x .N(x) c) -vxN(x) t ) vx-l.J(x)

I
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5. 'l'r'11sl1te eiicir of- the se statements ir-rto logical exprcssiotrs in tirree [0't]
di]ltrent r.r,ays b1,'vrtfying the clonrain an.iby usitig preclioates rvii.lr oile and

rvitir trvo variablcs.
a) I:lonteonc in -r'ortt scirool lras visitecl iJzbcki:;iirll.
lr) irverl't)ne irr 1'ottr cliLss has sttrdiecl calculus atrct C++.

i:) i.io onc in -voLtt schotll or.vns both a tricyclc anci a urotoic.vcle.

,-i )'l-hr:re is I pcl:ri,tt itr 1'ottr school tvho is not irapill'.
.'t i-ioit'rr.tc- in voiti scltoitl uits i:,t,rtt in tlrc trverltirlth centltry.

lirir:t* \
i,r,l I-t\. \ ,.,, lirr: 5ltiri,ii'ili ".\ cap fuoi 1,,'\r!,hel'c *llt tlotrairl coi:sists cuiall peoirii in the

',, ili'l:i. L ..,- . .rr,ittiiitt'.: I(i .l\i)l'ess cach o'i'tl:'.:::e statcn:i:r;ir;.
Ir) l:r'r.r'r l;liil e an fool Frccl. h) ltrvelyn c*rr tool cveryhori3'.

e ) l:,r'c:l't iiriliy r.:iln fool sc;rirI;*tly. rl; -i'itcri: i.t ::t. *;ii;I1'llu {:'"1:', {'r;o} cvet'-vboiil'.

c)'livcr),onc cair bc l'ooier! !rj'son:ebur1y. i') Fio one cail iool both 11're# nnd.ferry.
g) F{anc-1,cln fr-rotr cxacl11,.**+ 1:eopie. hj Ther+: is ex:lctiy one;}ersorl lv.hom ev r.vbotly
r';tn l'oul.

i) No onc i:itti iool hinrscli'ol hct'self.

.!) 'l'he rr: is solnconc rvho can firol e xactll/ oile person besides hirnself nr herself.

.!i
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b) identify each of these quantifications in English for Q(x,y)
i) IxIyQ(x,y)
2) IxVyQ(x, y)

Passage A: "It is beiow frcezing and rair.ing now. Therefore, it is below freezing
nov,r.''

Passage B: "A student in this class has not read the book," and "Everyone in this
class passed the first exam."

Demonstrate which rule of inference is the basis of the argument in passage A

lr) Explain Modus ponens and Modus tollens rules.

Sy Implement the conclusion "Someone n.ho passed the first exam has not read the
book." from passage B
Proof by contrapositive and proof by contradiction are both indirect proof
techniques in logic, but they take slightly different approaches:
Proof by Contrapositive relies on the fact that an implication statement (if P then

Q) is logically equivalent to its contrapositive (if not Q then not P). Proof by
Contradiction assumes the opposite of v,hat you want to prove and then shows that
this assumption leads to a logical contradiction.

. a) Evaluate using contrapositive for an integer n, n is even if and only if n2 is even.

W Apply the contradiction rule to prove that if n is an integer and n3+5 is odd, then n
is er cn.
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Let F (*, y) be the statement "x can fool y," where the domain consists of all
people in the world. Let Q(x, y) be the statement "x has sent an e-mail message to
y," where the domain for both x and y consists of
all students in your class.

a) Interpret each of these statements into a iogical statement for F(x,y):
1) Everybody can fool Fred. Vrt F( l^i U,)

2) Evelyn can fool everybody.
3) Everybody can fool somebody
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a)

b)

5.

a)

b)

Let A and B be sets. The Cartesian product of A and B, denoted by A x p, is tlre

set containing all ordered pairs (a, b) *h.t" a is an elemenf in A and b id an

elementinorderb e B.LetA: {r,b,ci,B: {x,y},andC: {0, 1}'

Recognize the set operation and find
o AxBxC.
o CxBx.A.

For a single set M, identifY M2 if
. M: t0, l,31.
o M: t1, 2, a,b|.

In discrete mathematics, a relation describes a connection between elements in one

or rtore sets. Floor Function (denoted by LxJ or floor(x)), takes a real number x as

input. outputs the greatest integer that is less than or equal to x.

Aialyze the relation R is an equivalence relation or not for the set A : { 1,2, 3, 4,

5 ) given by the relation R: { (a, b):la-bl is even }.
Demonstrate that floor(2x):floor(x)+floor(x+ll2) in two cases when

case 1) 0<:c <Y, and
case 2) Yz<:=<l
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