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. (10%) Let X be a discrete random variable with probability mass function

. (15%) Let X and Y be independent (strictly positive) exponentis]l random variables with

. (15%) Let the probability density function of a random variable X be

. (10%) Let X, X3, X3, and X4 be independent exponential random variables, each with

. (30%) Let A be an 5 x 5 matrix with eigenvalues 1,-1,2, -2,4.

. (20%) Consider a vector space of polynomials, defined by

N |
p(z)=;r'2_i'2": 1":1:2:3;'-'1

What is the moment-generating function of X7

parameter A. Are the random variables X + Y and X/Y independent?

" _,
f(.’ﬂ) = ;!—8 3 x>0
Show that
POl<X<2n+2)> L
n+1

parameter A. Find P(X(4) > 3)), where X(x) is the kth order statistic.

(2) Find the determinant of A2,

(b) Is A an invertible matrix? (State the reason.)

(¢c) Is A similar to a diagonal matrix? (State the reason.)

(d) Find the trace of A. (The trace of A is the sum of the diagonal elements of A.)

(e) Find the limit lim,_,. A™ if it exists.

V={plt)=co+c1t+ cat?| 0 <t <1, ¢, ¢, o are real numbers. }

Let T be a transformation with domain V, and T'(p(t)) = tp'(t) +6 fol p(t)dt, where p'(t) is the
derivative of p(t).

(a) Is T a linear transformation?

(b) Find the eigenvalues of T' and give a corresponding eigenfunction for each eigenvalue.




