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Week 3

Exercise 1 (Complete the proof of Behauptung 2.4). A subset of R? is an elementary (elementar) set
if it is the union of a finite number of rectangles (Rechtecks). If two sets A, B C R? are elementary,
prove that A U B and A A B are also elementary.

Exercise 2. Let A be a family of sets. Prove that, the follow statements are equivalent:

i) ABe A=ANnBeceAand AN B € A.
(i) ABe A= AUB¢c Aand A\B € A.
Exercise 3. Prove that, the measure 1 in Definition 2.6 is well-defined; see Bemerkung 2.7.1.

Exercise 4. Let (Ay)x>1 be a sequence of elementary sets and 172 as in Definition 2.6. Prove the finite
sub-additivity for 7: for any n € N,
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Exercise 5. Find lim inf,,_, A, and limsup,,_, ., A, for the following cases:

E, ifnisodd,

F, if niseven.

(1) Let E,F C R.Foranyn=1,2,...,set A, = {
0,341 if 7 is odd

iy 4, =4 +1">’ et
(—=1—,2], ifniseven.

(iii) A, = [sin(n) — 1,sin(n) + 1].

Exercise 6. Who are they?




