Exercise for Chapter 3

April 5, 2012

. How many elements does the set {@,{@}} U {{9,{2}}} have ? How about subsets ?

. Show that if AN B = @ and AU B = R, then for each t € R, we have either (I)t € A, t ¢ B,
or (II) te B, t ¢ A.

(a) Show that T' X UaepSa = UaeaT X S,

(b) Show that ©(NwSa) = Na(PSa)-

(c) Show that | J,cn X \ Sa = X \ (N,ep Sa-

. Show that if A is a subset of all sets, then A = @.

(a) Show that p(AUB) D pAUpB 77
(b) Show that the equality holds if and only if A C B or B C A.

. Let {a,}22, be a strictly decreasing sequence of positive real numbers. Show that lim,, . a, =
0 if and only if N%2,[0,a;) = {0}.

. Let X denote the power set of X.

(a) [15%] Show that if A C B then pA C pB.

(b) [10%] Show that {@,{@}} € pppS for any set S. [Hint: Who is the subset of all sets
77]

. A 7good set” is defined as a nonempty proper subset of Qt. i.e. A is a good if and only if
@CACQ+

A2
The operations of two good sets are defined by

A+B:={X+Y:z€A Y € B}
A-B:={X-Y:z€AY € B}

Show that for good sets &, 7, (, we always have £ - (n+ () =& -n+& - (.

(a) For a,b, show that if {a,b} = {c,d} then we have either (I) a = ¢ and b = d, or (II)
a=dandb=c

(b) Define (a,b) = {{a},{a,b}}. Show that if (a,b) = (¢,d) then a = ¢ and b = d.



