Exercise 1.2

Consider the infinite coin-toss space . A C (4 is defined by
A= {(w,wa, ) € Qoo t W1 = Wa, W3 = Wy, W5 = We,*** }
Show that A is unaccountably infinite. Moreover, show that if p € (0,1) then P(A) = 0.
Proof
For each w = (wy,ws, ) € Qs define
P(w) = (w1, wr,ws, wa, w3, w3, ) € A.

Note that ¢ : Qs — A is one-to-one. Therefore, since {25, is uncountable, so is A. To see that
P(A) =0 for 0 < p < 1, define

ATL = {(WI,WQ’) = QOO:wl =wag, " ,Wap—1 :CL)Qn}

Then, A C A, for each n. Also, (p +(1- 2)” < 1. Here we used p ¢ {0,1}. As
lim;, 4+ oo P(A,,) = 0, we conclude that P(A) 0.



