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1. (8%) (Probability Theory) With your own words, please:
(a) Define Event space. (2%)
{b) Define Rendom variabie. (3%)

(c) Explain Bayes” sireorem, (3%)
2. (6%) Consider the experiment where a fair die is rolled twice. Verify that the event of gelting a
"I the first time the die is rolled and the event of getting ¢ “2" the second time are
independent,

ol

(8%) Give two CDFs (cumulative distribution functions) o show that *Two random variables
with the same first and second moments can have different distributions™,

4. (12%) The number of hits at a Web in any 10-second interval is a Poisson random variable with
varignes 5.

(a) What is the probability that there will be no hits in a 2-second interval? (6%)

(b} What is the probability that there are no more than 1\;«0 hits in an interval of one second?
{6%)

5. (16%%) Suppose ¥ is a continuous random variable uniformly distributed over [-1, 4] and Z = ¥,
(a) Find the CDF of Z. (§%)

(b} Find the second moment of Z, (8%)

i

(89%) Please show that
det(1+ AA" =det(T+ A" 4

where §is an mxn identity marrix, A is an rxn sguare maiy, and ‘det’ is the operation of
taking the determinant.
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7. (15%) Please find the inversivn uf mutrix A usieg duee methods that vou have learned,

r‘]n by -i

A;L"“a: fy |

where @), dy, iy, and b, are constant values with 6, 0, and |A[= 0.

@

(15%) Please answer the foflowing questions:
(a) What's a Hermitian matrix? Given an exampls, (5%)
(b} What are the charnctedistivs of the sigenvalues aad cigenvecioss of a Hermitian matrix?

Based on your example of a Hermitian matrix in {5}, nlease confirm that the eigenvatues and

eigenvectors of that Hermidan mattix do have those characteristics, (10%)

9. (12%) Phease use the following column vectors o sunstruct & set of orthonormal vectors.
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