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Determine whether the set § below is a spanning set for R’. Justify your answer. (5%)

$ = {1.01Y 0,10, (L,0.0) }
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Determine N(4), i.e., the Nullspace of matrix 4, if 4 m[z } (5%)

[1]

Determine the least squares solutionto Ax =b, where 4= and h=i |. (10%)
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The matrix 4={ 1 1 2| has a LU -factorization, i.e., 4= LU . Find the matrix L and U,
-1 0 2 !
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where L is a lower triangular matrix with its diagonal entries equal to 1, and U is an upper
triangular rhatrix. (15%)
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Let 4=|1
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(a). Find the eigenvalues and the borresponding eigenvectors of matrix 4. (10%)

(b). Is matrix A diagonalizable? That is, can we find a nonsingular matrix § and a diagonal
matrix D such that S A4S = D ? If the answer is “Yes”, find the resulted diagonal matrix D
and the nonsingular matrix S that diagonalizes 4. On the other hand, give the reason if your
answer is “No”. : {10%)
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Let X be a uniformly distributed continuous random variable with E[X]=1 and E{X ? }= % X
What is the probability density function of X 7 (10%)
BTN

Determine the probability of obtaining at least two “Six” in throwing a fair die 3 times. (10%)

/\ Al
Determine the joint probability function f (X Y ) in the game of throwing a fair die 3 times,
where X is the number of 1s and ¥ is the number of 6s. - (10%)
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X is a discrete random variable which assumes -1, 0, 1 with probability 1/3, and ¥ = X7,

(a). Determine the mean and variance of Y. (6%)
(b). Determine the covariance oy, of Xand Y. (6%)
(¢). Determine the correlation coefficient p of X'and Y. (3%)



