MA 387 Final Exam May 6, 1982

Name

(I5) 1. Show that for all sets X, Y and Z _ _ _
FUYU2D) - On2)=XnNUEnDuU TaDu (ZaT)
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(15) 2. Show that for all sets X, Y and Z
(XnY)UZ=Xn(YUz) iff Z c X.
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(10) 3. If X = {a, {a}, {{a}}}, calculate P(X).

C(x)= {9 1o}, el ({13, {a, tall {0, 1{a13],
C fgay, 1taldl, x §

~ (15) 4. If R, S, and T are relations show that
Ro(SUT)=(RoS)U(RoT).

Lu,vy) € Ro(sVT) 1£f @w)(<uwre R & <w,w) € S’uT)
189 @Jw")({“;w7e R &(<wa)es ov 4,,'4,767)}
4 (Fwf( <umper & Lwwyes )
ov (Luywre R & <w,w)eT)]
1£f \’:’lw‘)((u,w—)eg L Lw,v)es)
ov (Jw)(<uwrer & L wa)eT)
Itf <) e Ros v Luw) € RoT

186 <) € (Ros) U (RoT).
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(25) 5. Four relations, P1» P2» P3 and py are defined below. The domain
. of each of py» P, and P3 is R and the domain of Py is [0,1).

upqv iff u<vec<u+l

up,v  1iff u2 + vz =1

Up 7V iff v = u2

. = u
up,v iff v T =T

(a) Which of the above relations are functions? Give reasons
for your answer.

C, 1s not & Lunction  hecouan Thewe 1S Moe
Than one veal numhkan A7 So Thet <A< ul,
Co, 'S not a fipctim  hecawwn 1§ 41 & Lo,1)
Mern A~ = F [TTa> Sahishies w Q. A
| Cs and Cy are feme teomo hee cias T
Lch 4 € lo,i) Mo 15 exectly orma AT
Satis ¥7’“‘”"’;l Ne 91" 29yq teomo .

(b) Which of the functions are 1-1 functions? Give reasons for
your answer.

.
63 Is not |- bec oarae 1= ‘u'a = MU Noan
| My, = T,

e Is |- bﬁ.—(_(wu,g._e, "\l ._{'h___.: Mo Noan .
" | — 2, | =5
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(15) 6. Prove that if F is a 1-1 function from A into B and if for
all ug A, G(u) = F[u], then G is a 1-1 function from Z(A)

" into < (B).
Lot MynNT = A
Suppee  CCu) = GG) , Then Flul= Fo]

T u A, Ne 21 e (3&/ eu.)(w ¢ ) o((jweu)(wg,-u/‘
It N Livst Conre kolc{S/ FThen w e So )FQ'V')G F[VJ
which lthes Thet New 1S a0 2euv SO PheT
Fur)= F(2): Sinee F s 1=, W= 2. Ts
Con Tvadiets e asszYasz het wWew beT

N & S
Ne )g.vo@+ of Ne SQCMO[ C aac LS

S an.tl o .

(15) 7. Define R on N so that for all n, m e N
nRm iff n <m + 2.

Show that R is reflexive, but R is not anti-symmetric nor
transitive.

R s veflexive hocomae o “‘Q’QMGW/ N< m—+ L.

R 1S not ’a/nTr-Symme‘rvLc . hoe coree |
| R o ke e aire o | <« 2+ & .
L R I he ¢ wuee. Q < | 4+ X~
be¥ | % & e
R is net Tvon sihie . 1
> R & hece cuwan 3L 2+ ot ¢
2L R Yoo e ouras_ A< )+ be 1

No¥ 2RI hecorae 3= \+ .
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(20) 8. (Q,<) is a linearly ordered set. _Z_+ c Q and g+ c Q.

(a) Does £+ have a i-first element? If so what is it?

-f"
Yes, 1 Is The 2- fivst oot of Z

(b) Does Qf have a <-first element? If so what is it?
f\/O fleww 1S NO smalles T }chffl,e vatio L
/
Nuvm ken -

(c) Does Z+ have a <-greatest lower bound? If so what is it?
7/63/ O 15 e é--3\/9q7‘?9"- | 0 uen bou/\o/
— ’
ot 2

{(d) Does Q+ have a <-greatest lower bound? If so what is it?

7€9/ O LS /¢ é'Jveq T\Q)-f_ lDW?/\ bo».«ol

ot @

(10) 9. Calculate each of the following:
1 1 ‘
@ u,Degs-g = [1,2)

nez.

) A, (1'?11"3+h1') = EIJ?)]

neZ
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(15) 10. Prove that for all natural numbers n > 6,
2 s n2 + 15,
j[& m = £> ) ' 2”1=fé>44 04~¢I t“ﬂl-k 15 = éz,+ 15 = ST )
Ganc[ Q>Lf > 5.
m 2
S\J\DF?MuL d > m + ¥ y T han
m+ | m° 2 _ 2
3 = 2« 3 >Q(m+l>): am + 30
> miram + 30 (mo2r
2

= mM+1) + &9

> i+ + IS
Tkvs VT 'gﬁllotus Qﬂy ma M ]V\c{brclx Yton M a,7-
Vs m+ir v a0 m > 6.

(15) 11. Prove that for all natural numbers n > 1,

1,2 .3 4+ ..., . 2 - n+2 .
Z0 7 3 2 2
— - 2 _
If m =1, Ls = & Rs.= a “5,‘-—-‘3‘{-

M - m+ 2 ‘
5\/‘3}:)0’19. '% + 3:,_ + ‘3‘%’1’“' —+ am - a - ~ (*)
Then -

P 2 o) n ot ) m — 1
- :;m+ { CL[@
_ 2 ~F. —3dm 4 +m+1
- ) m+1
‘) Io ds = A+ =2
b;/ MaMh :[n<iucf+7rh . - 9 — (m +1) +

&m“l’l
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(30). 12. For each of the following sets, state whether its cardinal

number is ',\’0, c or f and give reasons for your answer.

(é) The set of all subsets of N.

d

FPV) = Zlno = C

(b) The set of all finite subsets of N.
CounY N set o "t' a ” '(’Z!V\ Te sub Se‘b 0'@ ”\j

¢ +TSetT ot | QIM Sclose ts %O}J 2!}/ il}l N J.
T T et of Two Roian X Svbseds t {0,13' ‘io,)_“;/ e, iy 2y 3
m N set o Mrze  2Rgmet Sihseds. - 20)|/13/ $8,0 3}, - - -

*
T R L T ) U SRR I A N,

Il

(c) The set of all functions from Q to (0,1).

(OJ')Q = Cm’) C .

—
—

(d) The set of all functions from R to {0,1}.

R c
20,13 = d = 'Q



