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L. (10%) If the events Aj, j =123 aresuch that A, C A, C Ay and P(Ay) =

1 1 7
-, FP(A = =, =
P =3 Ay = T

a) Calculate P(A; N A3 A3)
b) Calculate P(AS N Ay|As)

2. (10%) Suppose that X; and X, are i.i.d. continuous Uniform(1,b). Let Y = X, X,. Find the
probability density function of Y.

3. (20%) Roll a red and a black die (six-sided). Let X be the outcome on the red die and ¥ be
the sum of the two dice.

a) Find the joint probability density function of X and Y.
b) Calculate E(Y|X = z). '

4. (20%) Suppose that random variables X and Y have the joint probability density function

2
_ (L —p) t,y=0,1,2,... and 2z <y
fa,y) = { 0 otherwise
where 0 < p < 1.

a) I"ind the marginal probability density functions of X and Y.

b) Calculate Cov(X,Y). Are X and Y independent?

5. (20%) Let X;,X,, ..., X, be a random sample from a continuous distribution with the
probahility density function f(z) and the cumulative distribution F'(x). We say a record occurs

at time n and set Y, = 1if X, > max{X,, Xp,...,Xn-1}, otherwise Y, =0 . Let R, =
Yi +Ys+...4 Y, bethe number of records that have been set by time n.
a) Find P(Y, = 1).

b) ind E(R,).

6. (20%) Let X1, Xs,..., X, beiid. continuous Uniform(0,1). Let M,, = min{X;, Xz, ..., Xn}.

a) Show that M, — 0 in probability.

b) Find lim P (M, > 2).




