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True and False: There are two NxN matrices A and B. Show that if the following
statements are true or false. Note that det(-) represents the determinant, (') represents the
transpose, and tr(-) represents the trace.

1. det(-A) = -det(A) (3%)
2. (AB)Y=A’B’ (3%)
3. (A+B¥=A+2AB+ B’ (3%)
4. A+BY=A"+B (3%)
5. (A +B)=tr(A) + tr(B) (3%)
6. If both A and B are invertible, then (A + B) is also invertible. (3%)
7. Ifboth A and B are invertible, then AB is also invertible. (3%)
8. If AB is invertible, then both A and B are invertible. (3%)
9. If)isaneigenvalue of A, then A”' is an eigenvalue of A™'. (3%)
10. If & is an eigenvalue of A, then 2 is also an eigenvalue of A’ (3%)
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There is a quantity 0 = b'’a, where a and b are Nx1 vectors, and (*) represents the

complex conjugate. Find % and 6Q
Oa oa’

(10%)

Find A"°°, where A is a matrix whose eigenvalues are 8 and 18, and the corresponding
1 1

eigenvectors are *{5 and ‘/15 , respectively. (10%)
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Assume that there are two events, 4, and A4 in a probability space S, satisfying 4, w 4, =

S, and 41 N Ay = {#}. The probabilities of occurring 4, and 4, are equal. If another event
B < S, satisfies P(4,| B) = 0.8 and P(B |4;) = 0.1, then

L. P(BlA))=? (5%)

2. P(B)=? (5%)

3. Are 4, and B mutually exclusive? (5%)

4. Are A4, and B independent? (5%)
T

The random variables X and Y are jointly Normal with density function:
Fry(53) =8iexp{-—-;-[(x—6)2 + (- 9)2]}. Find E{E{Y’| X }} and Var(3X + 4Y),
T

where E{-} and Var(-) represent the expectation and variance, respectively. (10%)
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There are three random variables X, Y, and Z, where Z= X + Y. Find the probability density
(or mass) function of Z for each of the following cases.

1. Suppose that X and Y are independent Poisson variables, (10%)

PX=x)=e" 53 ,wherex=0,1, 2, .

y

P(Y: y):ehzg—',where.y:(), 1'; 27 .. 7w
y.

2. Suppose that X and Y are independent continuous variables uniformly distributed
between 0 and 1. (10%)




