Stefan Geif3

Probability 3
Exercises 2 (13th of November 2008)

(1) Assume that f,g : @ — IR are independent random variables with the
same distribution. Show that IE|f| < oo if and only if IE|f + g] < co.

(2) Show that
(a) Z122 = Z1 25 for all 21, 25 € C,
(b) e®1t*2 = e*1e*2 for all 2, 25 € C,
(c) e — €| < |a— g for all o, 8 € R.
(3) Let n € {1,2,3,...}, Q =1R, and F = B(IR). Define

_card(BNA{L,2,..,n})
" :

u(B) :

(a) Show that
R eiz einax -1
lu(gj)_?elx—l’
where x € IR and = # 27k for all k € {0,—1,1,-2,2,...}.

(b) Compute ji(27k) for all k € {0,—1,1,-2,2,...}.

(4) For A > 0 and p:= ) 1 e"\’\k—lfék, where ¢j is the Dirac-measure at k,
prove that fi(z) = eM¢“ 1),

(5) For a > 0 and

wu(B) = %/_a xs(x)dx, B € B(IR)

compute fi(z).



