Math 387 4 Final Exam _ May 1975

Name

 (25) 1. Show that for all sets A and B,
(AUB) - (AAB) = (AVB) - (ANB).

LS = (Aup)—(pn )

= (Ave)n (AnB)

o= (\AUB)/]CEUE)
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= (Avp) V(AuUB)
= (AnB)u (AnB)
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(15) 2. (a) Show that for all sets A and B,
¥ (A) VU PB) ¢ P (AUB)

T % € PAIVPEB) Mo Xe€ Pla) v x e P(p)
T¢ x e FCA) Nen X sAsAuB 50 zé(PUw@
T3 xe PB) Ten X EBESAuUp so x<P(Avs)
Mes, 1n 21 Nan Caae %X € PCAVB) .

So PA) v Pcp) = PlAUDR).

(15) (b) Show by construgting a counter example that it is not
the case that »/(AUB) < P(A) ¢ P(B) for all - -
sets A and B. -

Suppre A S 313 and B = 123 Lo
PCA)= L9, 33, PLR)= 1P, 123E °°
Py PCr= T8, T13ARY
Pet AVD = {1,373 |
@(AUB} = {@,3*1/ 123 {:,;3}.
11,33 € PCAVR) bt 11l dE PRA LU PCB),

PAv B) i PLA) v PC B)
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(20) 3 If A= {(a,b)|(0,1) < (a,b)},calculate (—\A and'(;)A;

@ and b G Yeal hum o .

UA = L% X e (Gb) fov some a,b € R, Gchb,
| ond 0,1) € (asb) ] |

R :
fx: xela,b) fw Al 0, be R, G< b
| a’V‘A (0,1) = (a, b)}» |

ASSu‘m XY

Bl

= (0,1).

€10) 4. Calculate the cardinality of the set of éll circles in
the plane with centers on the x-axis. Give reasons for

your answer. N
O‘Y"H«Q 'QU‘VY)/\ (7 .0')

Cente~ 6% Ne Civele s
w hano X €>_n2 on & e veodus coud he
CI/V\7/ Y € IP+. L _ -
== —_— 2L
R« Rt = C = C.

*. Ca~din q\ff7 s

[
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5. Suppose g is a real valued function such that for
each x e R, :

2x + 1 if «x >0
glx) =
x+1 if x <0,
(30) (a) Show that g' is a bijection. i

Show g 15 1=1, de. 1 f gx)= g(%) nen A=
Cace l X, 4 >0  Nen gm = aAx+1 + gly) =73y +]
so b gms=gy), ax+l =Y+l = AK=F.
Chae 2 f’)cjxéf<o, fen aoozx—r) & gLUétjz yt+ |
so 1f gM=glyg) X+l = g+l = x=g-
cus X20yco Mm Goiantl glyEgl

N 30 F ZY)  hecouwss 9 =1 ¢ FlE
X <o 4 24 =20 S»yn\lauugx o Coee fb/) s

Coa U
Conret e )s|oesn L s 8L s I — |,
(10) (b) Calculate g[(-1,1)] and g l[(-1,1)].

glt-un] = (0, 3).
3-'[(“5”_] = (-9, 0).

(10) (c) If h 1is a real valued function such that h(x) = x?

for each x e IR, calculate goh(-1) and hog(-1).

‘3 oh(-1) = %; (_V\(-—l)) = E;(:l) - 3.
hoa(-l) = L\(g(~l)) = H(O) = |



6. Consider the sequence:

= V2, X, = /2« VT » Xg = /2 + V2 o+ fZ'k , €tc.

X1
(15) (a) Give an inductive definition of x, for n > 1,
X = = K = lf
| *~ | d+ X,
(20) (b) Prove that X< 2 for all n > 1. (/2 = 1.414... .)

X =17 < Q.
SU)D)MQ—Q_-@') Ko< &

N~ X 0= Va+%x, < Va+a by (¥

S Ky <

Tt follows by, mam Wndetom. et A, £ 2
Fov aQ m 2_)
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(30) 7. State in your own words the characteristic properties
of the following sets,

(@) <N, =

¢ é”\/ a/r\A Q\/Q'v]f © MNhan M ot ”\/
s of I v\\'owm m U i/w;g whewe mée /7\/
and  om < am v Ly

® (o< >

E\/ew7 M o{' Q S oo 'N/a"'co_ OC;{\—
'V\TQW O‘\: Ne ‘Y’Ovm I W\/\.Q/\Q m =+ .

"
4 X < _/_’_,)_4__’_:_— 1 &€ /V'/\' m? f’—’W\g.m%
m, My
© <R, <7

Eoch omet of R 13 & Cavelhy
597\/0/»4—6 of ~Vation L mum ko

ch
) 4 ot Mo Cav
X, = YL 1§ Ne —/QW\V/\ | S = Na \{,sz T

Tn% i

v Y ve 3€ N

SQT er—e. QT J A e NQM‘}A‘V\.g‘ YQ\
ok Mo Cavehy, Seguesee Ve |



