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I. (20 points) Find a basis for the span of the vectors [2,1,3], [1,1,1], [3,2,4], and [5,3,7] in R’.
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2. (30 points) Let A = (1 _2)
(1) Find the eigenvalues.
(2) Find two linearly independent eigenvaectors of A.

(3) Find A”.

3. (30 points) The joint distribution of two random variables X and Y is known to be

f(x,y)zc-4xl+y, forx=0,1,2,...and y=0, 1, 2, ...

(1)Find c.
(2)Find the marginal distribution of X.
(3)Find E(Y).

4. (20 points) In an experiment, 4, B, C, D are events with probabilities

P(A)=§ P(AuB)z—:- P(C):;— P(CmD)=%

- 2 ?

Furthermore, 4 and B are disjoint, while C and D are independent.

(1) Are A and B independent? Explain.
(2) Are C and D’ independent? Explain.
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2. (30 points) Let A= (1 _2)
(1) Find the eigenvalues.
(2) Find two linearly independent eigenvaectors of A.

(3) Find A”.

d 1-3x?
3. (20 points) Consdier 'a'i' - 33: , y(0)=1

(1) What 1s y(x)?
(2) What 1s y(1)?

" / 7 0, 0 ﬁ t < 1
4. (30 points) ConsiderY —2y —8y =f(t), y(0)=3, y'(0)=0, f(t) = {4 £>1

Find the Laplace transform of ().



