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Tutorial 3 - Random variables and characteristic functions

Exercise 1 (4 Points).

Justify whether or not the following statements are true.
(a) Let X ~ AN(0,1) and Y ~ A(0,2) be normally distributed. Then E[XY] < /2.

(b) Let X be exponentially distributed with respect to the parameter A = 6 and Y
exponentially distributed with respect to the parameter A = % Then

E[XY]<1.

(c) Let X be exponentially distributed with parameter A = 1. Then E[X*] > F[X]*.

Exercise 2 (4 Points).
Let X ~ Poi(y) and Z ~ N(0,1). Show that for all t € R

Yx () 2 g (t).
Nail

Exercise 3 (4 Points).
Let X, Y ~ exp(1) be independent and U ~ U([0,1]). Show that X/(X +Y) ~ U.

Exercise 4 (4 Points).

Let p,q > 0 and
Ipg() = 2?1 —2)i7h

(a) Show that

' L(p)T(q)
B(p, ::/ r)dr = ———,
where I' is the Gamma-function.
(b) Let X, , be a random variable with density f(x) = B(Zl)’q)g(l‘)logxgl- Show that

Xq,p ~1- Xp,q-
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