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Problem 1 [10pts] Define the items detailed below. Assume that A, B, S are sets and P, Q) are propo-
sitions in what follows:

a. well ordering principle

E:V"-“a Qenemply Subset of N has smadlect element,
b. ACB

AcB W Fir each xe A we %ms e => x€l,
c. contrapositive of P = Q7
Q= AP,
d. relation R: A— B »

REAXR is a celabvon Gemn A H 8.

e. converse of "P = Q"

&= P

Problem 2 [15pts] Let A = {1,2,3} and B = {3,4,5}. Calculate:

a.AUB
by : &,
AvB = ’“zr"?; ?fulfgf

b. P(ANB) ‘ '
Ane = 13} = 97(ane) = F(/Y) = ?I% /37 f

c. A—B




Problem 3 [5pts] Let z,y € Z. Prove that if z and y are odd then z + y is even.
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Suppese %, % € Z are odd . Then amné&€ &
Sudh S X = Am+l and Y= 2An+ . Conside “
Tt {@#@“‘%%‘5}%(@%#3} = @(M’W@"‘M) 52 ’Qﬁg

and ??=(ﬂ4‘-ﬂ¢l € Z {Yhas XY Qv ewven,

Problem 4 [10pts] Suppose that A, B, C, D.are sets.
Prove that if AC C and BC D then A x BC C x D.

Suppese BT o B el Cak) B
Mew o€hA and be B, Nohe aeh = ae C
cina A€C, Liewice, beB = beD smce B=D.
We fnd B Coond be D dhuwe (b)) & Cx), -
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Problem 5 [10pts] Prove that 3|(n® +5n+6) foralln € N.

| et Pn) be thae Py soesihion, Yheh 3 divides n *+Sn + &
Observe 4hab P ) s Yrue Since |[+S+6 = I = 3(4).
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Problem 6 [15pts| Let S = {—2,—1,0,1,2}. Define a relation R on S as follows:
B={z9)| 2y € S with 22 = y*).

Prove that R is an equivalence relation on S. Then find the partition of S that corresponds to
.this equivalence relation.

Cescly R SxS Auws R is o relotion.
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Problem 7 [5pts| Give a useful denial of ”roses are not red and violets are blue”

N g

M6ses Ore t"“ﬁeg ar \/\'ml@ﬂ are ﬁml“ EM@

Problem 8 [10pts| Given propositions P and @, prove

~(PVQ) & ~PAN~Q.

Justify your logic with a truth table.

l 1 6 |~P |~ Q| PvQ | ~(PvG) NPI‘\M@;
AP e e - = s
Tl el Fl ] T F =
| Fl T b 5 P T . ~

=0 - o3 1 = 3 3 Th
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Fenblem g [5pts] @or disprove the following statement:

Jz € R such that z2 — 1 < 0.

Ndety e \(2'-] = 0 =z,




Problem 10 [5pts] Let A be a set and suppose that R is an equivalence relation on A. Prove or -
‘disprove: R™! is an equivalence relation on A.
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| MaTn 200 TAKEHOME PROBLEM FOR TEST 1 |

do not consult others for help, you may use your notes and the text but that is all.
(Due Wednesday by 4pm, slide under my door or give it to me directly, thanks!)

Problem 11 [10pts] Prove by induction on n that

d”( 1 ): (—1)"n! | N “”f”iw
g o — Tl J P(n)
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for all n € N.
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