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be two distinct ordered bases of R . So =Ty

(A) Write down the change of basis matrix (ﬁ'om B, toB, ).
(B) Let T be a linear transformation form R to, Ivf defined by

X P23
T ( HJ = [4 & s“y}
3 7 & 1JL3 g
Write down the matrix representation of T with respect to the bases B , adB, 7/

/
2. Consider the vector space C[-1,1] with the inner product < f, g >= f frx)jm dx

(A)Write down the Cauchy-Schwarz mequahty (with respect to this particular inner product ).’

(B)Consider the subspace W=span{1, X , X } Find an orthonormal basis for W, .
(C)Find the orthogonal projection of x onto the subspace W. 7%

| 3
3. Let T be the linear transformation from RB to R defined as follows.

T ( [; J ) = rotating { ;J counter clockwise by an angle &

(A) Write down the matrix representation A of T with respect to the standafd basis. .
(B) Find the eigenvalues of A and the corresponding eigenvectors. 74

4. Find the values of k so that the vectors [3-k -1 0]%,[-1 2%k -1]7,
and[0 -1 3-k]', span a two-dimensional space.  (7%)

5. Find an orthonormal basis for the solution space.of the following
homogeneous system. (7%)
X+ty—z+w=0
2X—y+z+2w=0

6. Find the matrix P such that P"'AP is a diagénal' matrix, where

(7%)
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7. Determine whether the given set, together with the standard operations,

is a vector space.  (8%) (ZIERE > EEE—REBI 2 57 2B 1)

(a) The set of all 2 x 2 singular matrices.
(b) The set of all 2 x 2 nonsingular matrices.
(c) The set of all 2 x 2 diagonal matrices.
(d) The set of all 2 x 2 matrices of the form
a b
c 0
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1.

What are the axioms of probability? (5%)

Let X, and X, be jointly continuous random variables with probability density function
fxx,LetYy =X +X,,7, =X, - X, Find the joint density function of Y, and Y, in
terms of fy y.(10%)

Suppose that it is known that the number of items produced in a factory during a week is
a random variable with mean 75 and variance 25. What can be said about the probability
that this week’s production will be between 60 and 90? (10%)

(Hint: Use Chebyshev’s inequality.)

Suppose that X takes on one of the values 0, 1, 2.mIf for some constant c,

PX=iy=cPX=1i-1), i=12,
find Var(X). (5%)

Let X, Y, and Z be independent Poisson random variables with parameters 4,, A, and A, |

respectively. For nonnegative integersx, y, and z, find
PX=xY=yZ=zIX+Y+Z=x+y+2).
(10%)

A standard Cauchy random variable has density function

f()”m — 00 < x < 0

If X is a standard Cauchy random variable, find the probability density function of 1/X.
(10%)




