Section 2.2

3.a) {0,1,2,3,4,5,6} b) {3} ¢) {1,2,4,5} d) {0, 6}

“D 4 BlauB|auB|a|B|AnB
1 1 1 0 00 0
1 O 1 0 0|1 0
0 1 1 0 110 0
0 O 0 1 1 |1 1
") 4 5 clanBnc|inBnc|i|B|c|auvBuc
I 1 1 1 0 01010 0
1 10| 0 i lolol1] 1
1 0 1 0 1 01110 1
1 0 O 0 1 0111 1
O 1 1 0 1 1100 1
O 1 O 0 1 1101 1
0 0 1 0 1 11110 1
0O 0 O 0 1 1111 1

23. Prove the first associative law from Table 1 by show-

ing that if A, B, and C are sets, then AU(BUC) =
(AUB)UC. To show AUBUO= AuR)UC | We el S prove
() AU®BUS) S@up)uc and () AUBUO 2@ UB)UC
def@: Isk Xe AU(BUC) provfh): Lot K& (AUB)UC
= X&f or XEBUC > XEAUB or X& C
= ¥&A or KEPR or K& =S XeA W XeB v xeC

= XeAUp or X&C D xeA or K& BJUC

= xe AU(BLY)
S xe& (AB)UC o - Y4
¢ AUGBUL) < (AUBHV C AU(BLL) = (AUB)

BV @) () . we hav. AU (BUQ)c@u_&)Vc_



24. Prove the second associative law from Table 1 by show-
ing that if A, B, and C are sets, then AN(BNC) =
AnB)nC.

To shw AN(BNC) = (ANBINC , e nead Fo prove.
@ AN BNC) < (ABYNe  and () ANBA) = ANRINC

Py |ot e AN (BNC) pf oy Lst x €(AnB)NC

= Xe A ond Xe BNC > xe AR and x&C

> Xxe A oand X B ad xec D XeA and XEB and xeC

S xe AR and xeC > ¥eA and X&BNC

> xe AN(BNCS)
> Xe (ANB)NC
Thacine, A((\ B0 C (anpne [, (AUBUC S AL ®)C)
By &), e prov. Fnt - AN (BO)=(ANBNC

|

\

25. Prove the first distributive law from Table 1 by showing
that if A, B, and C are sets, thenAU (BN C) =(AUB)N
(AU ).

To show AU BNC) =AUBN(BUC) , we. neosl o prave

@) AL B0C) € (BN (O and 1) BN )< AL EAY

prdt I, xeAU(BNC) pofey Lk xg@ub)ﬂ (AUC)
= xep o XepNC = Xe AUB and xeAUC
= Y for XeB arnd X&( = Xeh or X6p ard xeA orxel

= Q(é)“r or Xéb> and (Xeh oV x&c) 2 XEA or <><<:B ma\ ch_}
= XéAUB aV\A xe AUC _‘Mﬁ XGAU (Bﬂg
= X& (AUB}(\ (AUC) QS\LB>[\ (AUC)SAU (B[)C)

Thoeine, 50 (B0c) < (AUBNAUC)
In conclugin, by ()& ), AU (Bnc) = (AUBN (AUC),



28. Draw the Venn diagrams for each of these combinations
of the sets A, B, and C.

a) An(BUC) b) ANBNC
) A—B)UA-C)UB-C0C)
)

) b)
a0

L2

A (BUC)

* 52, Show that if A, B, and C are sets, then

(A-B)U (A= (B=C)

JAUBUC| = |A] + |B| +|C| — |AN B|

- ANC|=[BNnC|+]AnBNC|.

‘%. ASSMW\L)"FGY‘ wo ss S, T, Hull His s Erow:
[SuT| =S|+ ITI —| sNT| .

Now, Wtk [oss o gﬂz\w\&a) K S=A and T =BUC,

We have_ o ot
IAUCBWJ\=4A)+\BULW-[Aﬂ(BUQl /10 seks

=[AlFIBUC - \Q\DB) U (AS))
= A+ [Buc] =([Ane]  [ANC] = \Ansmm\)
= [Al¢ Bl = Bnc| = [A0B) ~AOC+ lAﬂB/}CuF

To shod  [SOT|= 81T ITI—1SAT | wWe have N

1IS1= 1SAT\+ (=T —(spti7] = IsaTl+ 18- T T1T=8|+ls]
ol [T\ = (34Tt | T-8) I

= | T =150T| + 50 T) /
= IsltIT) = (snT| =\SUT| =4



53. LetA, ={1,2,3,...,i}fori=1,2,3,.... Find

a) | A, b) ﬁA,..
' i=1

n-
_S‘i’q.: A\:g[g a>“(l‘![A°= A\U?AfzuAbu\\\UAn
Ae=21,2% 71 ,253,4, N
As =51,2, 3% Tnc(udiwa all elumails
0) (A= AN AN AL (A

AV\—’.—%\J‘ZDBJL")‘H)WE =
;ilg_

owly has Ab. common elomaitk )

58. Suppose that the wuniversal set is U = {1,234,
5,6,7,8,9,10}. Express each of these sets with bit
strings where the ith bit in the string 1s 1 if i 1s in the

set and O otherwise. bt stv(ua_

a) {3,4,5} = 00| | [ Oocooc0od

b) {1,3,6,10} = o] 6o | 000 |
11l oo I 110

¢ {2,3,47,89} = O

59. Using the same universal set as 1n the last exercise, find
the set specified by each of these bit strings.
a) 1111001111 = 31,2,3,4,7, 89,105
b) 0101111000 = 32, 4.,5,46,7%
¢) 1000000001 = 5 |, 0%

60. What subsets of a finite universal set do these bit strings
represent?

a) the string with all zeros = ©mpty st
b) the string with all ones = Uhwersal st



