‘Sets. Chapter 6

In supplementary exercises 5.25 and 5.26, one sees (Jpep B and N pes 5. These may also be

written as U B and ﬂ B or simply as UB and ﬂb
BEB BeB

€ [ then one may see | | B, and N B If
el il

If the sets in B are indexed as, for example, B, ¢

I' = N one may see | J B; and [} B,
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Exercise 20 In supplementary exercise 5.25 fa), (b) and (¢}, write | | B and () B in the

7 L Bes ReB
other forms defined above.

Exercise 21 Let § be the set of all sets that do not contain themselves as elements. (A S
== AgA)IsSe 8%1Is S & 5% Here's a popular version of this: In o town is ¢ barber who
shaves every man whe does not shave hzmsp.lf Who shaves the barber?

THEOREM .
Let (A | i & 1) be dn indexed family of sets, and let B be any set, aﬁi subsets of some

universal ser U, Then:
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e I} be an indexed family of sets. Then for any iq € 1
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58§ LetS= {0, {&}}. Determine whether each of the following is Troe of
/ False. Explain your answers. ‘
@) @S (b Des (©) {@cs (4 {@ies

59 Fill in the bianks in the foliowing proof.

. THEOREM: Let 4 beasubsetof U Thend (U\A} = U,
/ Prooft x4 U (UNA), thenx € oT XY = .
Since both A and U\A are subsets of U, in either cass we have
. Thus c &
On the other hand, suppose that x = . Now
citherx e sorx g A fx €A thenx ¢ . In sither case
y & " | Hence = L
530 Fill in the blanks in the proof of the following theorem.
/ THEOREM: AC B iff AUE=E.
Proof: Suppose that 4 £ B I x & 4 B then x & A or
‘X E :  Since 4 ¢ B, in either cese we have x ¢ B, Thus
o .. On foe other hang, ifx = ,
mcnleuB 80 = . Hence 4w B =E,
Conversely, suppose that 4 U B = "B I x g A then x €
. Butdw E=EBs0x & . Thus
c .

/ £11 Tl in the blanks in the proof of the following theoram.

7 THEOREM: A C B iff AnB=4

Proof: Suppose that 4 = B. lfxedn B, then clearly x ¢ 4. Thus
A~ BT A On the other hand,

Thus4 & A ™ B, and we conf'maw thatd ~B=4.
Convarsely, suppose that 4 M B = 4. I x = 4, then

Thus A = F. ¢

8,12 Suppose you are 1o prove that st 4 is 2 subset of set B. Write 2 reasonable
beginning sentence for the proof, and indicate what you would have 10
show in order to Anish the proof

5.5 Which statement(s) below would enable one to conclude thatx & 4 ~ B?

(a) xsdandx e B, ' (o) xedorxz B
o) redandx g A\B. (d) Ifxe 4, thenx = B

5.16 Which statenent(s) below would enable one 1o conclude thatx ¢ 4\B?

/ (@) redandx e B\A = & ‘(b) yed U Fandx 2 B

(c) xeAdUuEandxe 4 ™ E, () xedan8xe A B

£.17 - Which statermnent(s) below would enable one to conclude thatx 2 A\E?
(a) xe LA (b) x ¢ B\A |
(&) xedmE idj xed . Bendre 4

(g) xgdBemdxed B

510 Prove KU =4 Band 4 E=2 thend=U\E.

520 Prove: 4 ~ Band 4\ are disjointand 4 = (4 N B) W {4 WA
521 Prove or give s counterexample: 4\(4\B) = B\(B\4).

£.22  Prove or give & counterexample: 4 \{B NA) = B\(A\B).
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Let 4 and F be subsets of a universal set V. Prove the following.
() A\B = (U\B)\(U'\4)

(b) UNANE) = (U 4y U B

(©) (A\BYU(B\A) = (4 UB\(4 B

; 525 F.ind UBE%B and e ?fB for each coliection 2B

T 17 '
(&) %:{hJ+;ynng- (b) %:{@J*i}nle
L R f L z J
(¢ B={22x]x2Randx>2 (d) &= {10.3], (1.5), 12, 4%
st 14,17 € J} be an indexed family of sets and It B be » set. Prove the
following generalizations of Theorem 5.13,
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