
MTH 383/683: Homework #2

Due Date: September 13. 2023

Problems for Everyone
1 Gaussian Iiitegration by Parts. Let Z he a standard Gaussian rand)in varial ,le.

(a) Show Iisiiiç nitegratiohi lw parts that for a riifiereitial,le finiction y.

EIZQ(Z)] Efq’(Z)].

(h) Use tins resi ut to prove t bat for j e N,

E[Z2J =1=Qj—1)(2j-3) 53•L
2’ j

2. MGF of Exponential Random Variables Let X he a rand an variable with an exponential
ilistribtitioui with parameter A > 0.

(a) Show that :he \IGF of X is given in

0(t) = E =
—---—. I < A.

çh) Use o(t) to conipute the expectation and variance of X.

3 Cuassian Tail. (nuisider a random variable X with finite f1UF such that

Q(I) E [e] <

for A > 0. Using Chernoffs bound. prove that for ct > 0.

P(X > a) 2/2

4. Constructing a Random Variable from Another One. Let X be a random variable cii
(0.7. P. that is iuuuiformlv distributed on c—i. 11. Find a fuucth,n f [—1. 1 i—> W such that
3 = f(X . has all exponential (list ru ml mu with parameter A > I).

5. XVhy ñ? Use polar coordinates to prove that

ce°d.rdy =

Lou ci ride that t ] ums ii upli es t hat
r e2
I /a = 1.
J-x

1áÏ



6. Gaussian Random Variables. Let Z be a standard Gaussian random variable.

(a) Show that for a > 0 and in C R the random variable X aZ + In S also a Gaussian
random variable with mean in and variance a2.

(Ii) 51mw that the moment generatmg function of a Ga ussian ra nd [IL variable N wit Ii mean
iii and variance a2 is given by

o(t) E[ctXJ (tfll+t/_

2
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