WU

RIT K 05 SRR E AR HEAR A AR

e, 6

~§St::

EiE

“‘ﬁ

IR S

>l

EAFRA KT TV,

S| e

AN

7/

A

1.(10%) Customers arrive in a certain shop according to an approximate Poisson pro-
cess at a mean rate of 20 per hour. Let X denote the waiting time in minutes until the
first customer arrives.

i). Find the c¢df F(t) = P(X <t) of X.

ii). Show that A(t) = 1;.‘(%1 is a constant where S(t) =1 — £'(¢).
2.(10%) Let X and Y he two independent Poisson random variables with mean A) and
A9. Find the conditional probability P(X =« | X 4+ Y = k), where z = 0,1,--- k.

3.(15%) At a hospital’s emergency room, patients are classified and 10% of them are
critical, 30% are serious, and 60% are stable. Of the critical ones, 40% die; of the
serious, 20% die; and of the stable, 10% die. Given that a patient dies, what is the
conditional probability that the patient was classified as critical.

4.(15%) Let X equal the number of flips of a fair coin that are required to observe one
head.
1). Show that P(X > k+j | X > k) = P(X > j) for nonnegdtlvo integers k and j.
ii). Show that the moment generation function of X is 7= < where p = - 1/2.
(1 p)c
i), Compute F(X) and Var(X). o

5.(10%) A drunken men has n keys, one of which open the door to his office. He tries
the keys at random. Compute the mean and the variance of the number of trials to
open the door if the wrong keys (a) are eliminated; (b) are not eliminated. (Hint: The
mgf in problem 4 may be helpful !)

6.(20%) Let X, and X3 have independent gamma distribution with parameters c, 6
and 3,6. That is, the joint p.d.f. of Xy and X5 is

L ey T
f(ll)LQ) ]"\( )P(ﬁ)(}“'ﬂ “CQ C‘I’.p( 0 )

Find the distribution of Y = -~-»|—“J—r1;‘~2

7.(20%) Let X3, -, X, be Li.d. randoin variables with mean £(X,) = p and variance

Var(X,y) = o2
i). Prove that for any € > 0, one has P(| X, — p[>¢) <%
wiz

ii). Prove the weak law of large numbers P(| z‘ﬁi ) ~ 0 {or any € > 0.




