A3 s R A #8 #% %

IV}'/

RIEKEA+ OB RG LA 4 4R

%

ATEBHKIT TV,
Iﬁﬁﬁﬁﬁ&
A% [ A

|43

1.

(i) For three events A, B, and C, suppose that P(AN B) = P(ANC) and P(BN C)=0.
Then show that P(AU BUC) = P(A) + P(B) + P(C) — 2P(AN B). (10 points)

(1) “For any two events A and-B, show.that (AL QY= 1~P(A) ~ P(B) # PAOR)y, —

(10 points)

2. If X is a Poisson random variable with parameter X\. Show that ﬁ}%)ﬂ = ,.%1, and then

it can be represented as P(X =i+ 1) = 27 P(X =i). (10 points)

3. For a nonnegative random variable Y, show that E(Y) = [° P(Y > y)dy. (10 points)
4. Use polar coordinates transformation to show that I = [ ¢¥*/2dy = \/2x. (10 points)
5. Prove the equation Var(X) = E[Var(X|Y)] + Var[E(X|Y)]. (10 points)

6. If X is a binomial random variable with parameter (n,p), where 0 < p < 1.

(i) Show that the kth moment E(X*) = npE[(Y + 1)¥-!], where Y is a binomial random

variable with parameters (n — 1,p). (10 points)

(ii) Use (i) to show that F(X) = np and Var(X) = np(1 - p). (10 points)

7. If X and Y are independent gamma random variables with respective parameters (o, A)
and (ag, A), then show that X +Y is a gamma random variable with parameters (a; +
az, ). The probability density function of gamma random variable with parameters (a, X)

is fx(z) = g5z, z > 0. (10 points)

8. If the r.v. X has the p.d.f. fx(z) = ﬁr“ze_z_}’, T € R, show that the random variable

Y = % has a standard normal distribution. (10 points)




