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7. Suppose that
B = {-vl;vz; 3 Vo) and B = {"p§"p—1;---;"1}

are two ordered bases for BP. Find the matrix M that translates between coordinates with
respect to these two bases.(5%)

8. Suppose that 7 is a linear transformation from ¥ to W, both p-dimensional. Prove that the
null space of I equals {0} if and only if the image space of T equals W. (10%)

2 -1 1
A=10 2 1
0 0 3
together with their algebraic and geometric multiplicities, and find as many eigenvectors
(in a linearly independent set) as possible. (10%)

9. Find the eigenvaiues of matrix
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7.

10.

An urn contains b black balls and r red balls. One of the balls is drawn at random, but when
it is put back in the urn, ¢ additional balls of the same color are put in with it. Now, suppose
we draw another ball. What is the probability that the first ball was black, given that the
second ball drawn was red? (5%) :

For some constant ¢, the random variable X has probability density function

4 0<x<?2

otherwise

fx) = {‘5‘
Find E[X]. (4%)
A standard Cauchy random variable has density function
== w-——l——-+—— — < <
1) a(l + x%) rEAs

If.X is a standard Cauchy random variable, show that 1/X is also a standard Cauchy random
variable. (6%)

The random variables X and Y have a joint density function given by

Ze—Zx
flx) = ; Dsx< xo,0=y=x
0 otherwise

Compute Cov(X, Y). (10%)




