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EXERCISES -2- 16:15-18:00 MAD 381 NOVEMBER 12, 2019

(1)

an algebra
Let (€,)22, &, : @ — R, be random variables defined on (2, F,P). Show that

0-(517 ceey fn)
n=1

is an algebra on .

the tail sigma-algebra F>°
Assume a probability space (2, F,P) and independent random variables &, : Q@ — R, n =1,2,3...
and let

F* = m O'(EN, §N+17 )
N=1
Decide which of the following sets belongs to F°° :
(a) A :={w € Q: &, (w) > 1 for infinitely many n}
(b) Ay :={weQ:In>1:&41(w) > &(w)}
(c) A3 :={w € Q:3c>0Vn > 1 (w)| < en}
(d) Ay :={w € Q:3e>0Vn > 1|, (w)| > en}

a Three-Series-Theorem application
Let (Sp)52; be a sequence of independent random variables where each S, is exponentially distri-
buted with parameter A, > 0. Set

S?’w Sn§1
T”‘_{ 1, S,>1

(a) Show that BT, = 14" E(T,, — ET,,)? = 1=2we = and P(S, > 1) = ™M,
(b) Show:

o0 o0
ZSn<oo a.s. <= Z)\;1<oo.
n=1 n=1

0-1-law application
Let &1,&2, ... : © — [0, 1] be a sequence of independent random variables and ¢ € [0, 1].
(a) Use the 0-1-law of Kolomogorov to show that

pe = P(limsup¢,, = ¢) € {0,1}.
n

(b*) Is it possible to choose ¢ € [0,1] such that p. = 17



