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1. (20%) Find the mean value and the variance of each of the random variables X,
and X, defined as follows.

T=a

1gla=a)/b
(1) (10%) X, having & probability density fx,(z) = {”e
N 0 z<a

with b > 0. —

l

AEN 8(1—z%) 0<z<1
(2) (10%) X having a probability density fx,(z) = {"( 5, bzes

I

0 elsewhere

2. (20%) Let Z = (aX + 2Y)? where X and Y are zero-mean random variables with
variances 0% = 1 and o3 = 4. The correlation coefficient of X and ¥ is pxy = —0.5.

(1) (10%) Find a value for the parameter a that minimizes the mean value of Z.

(2) (10%) According to (I find the minimum mean value of Z.

3. (20%) The random variables X _and }" are uniformly distributed inside a triangle
in the x — y plane. which is {{z.y)[(« +y)<52>0 and y > 0}.

(1) (6%) Find the joint probability density function of X and Y.
(2) (7%) Find the marginal probability density function of X.

(2) (7%) Find the conditional probability density function of X given Y.

(20%) Assume that each of-a-series of random variables X;, Xs, ..., Xp is uniformly
distributed on the interval [=0.5,0.5].

(1) (10%) Find the probability density function of ¥ = X; + X,.
(2) (10%) Find the probability density-function of

Z = hflx—f(X1+X2+ o+ Xn).

5. (20%) A Gaussian random variable X has a probability density function
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(1) (7%) Find the proba.bﬁl@téem_a@unctmn of Y =5X + 7.

< . X =2
(2) (7%) Find the proba?@nctwn of Z = ( 3 ) :

(3) (6%) Given that W = (X — 1)°, find the probability value P(W < 1).




