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1. (25%) Let A be a matrix and c be a column vector defined as follows. 

Answer the following questions. 

(a) (5%) Compute ct Ac. 

(b) (5%) Compute the eigenvalues of A. 

(c) (10%) Find the spectrum decomposition of A. 

(d) (5%) Find the singular values of A. 

2. (25%) An LU-decomposition algorithm and back substitution method is 
frequently used to solve a linear system of equations. In a computer 
implementation of LU-decomposition, we can take an n by n matrix 
A(i, j), 1 < i, j < n as an input array and store the results in the same 
array. Such an algorithm is listed as follows. 

for i = 1, 2, · .. , n - 1 

for k = i + 1, i + 2, · · · , n 

r = A(k, i) / A(i, i) by assuming A(i, i) * 0, 

A(k,i)=r; 

for j = i + 1, i + 2, .. · , n 

A(k, j) = A(k, j) - r * A(i, j) ; 

endfor 

endfor 

endfor 

Take a matrix A= I ! !6 ~] as input, what are the contents of A 
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after an implementation of the above algorithm. 
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3. (10%) Answer the following questions. 

(a) (3%) Evaluate Lk=o k! 

(b)(3%) L~=O (;) 2k =? 

(c) (4%) Lt=o (!) (!) =? 

4. (25%) Let X1 , X1 , ··· , Xn be a random sample of an exponential 

distribution with the probability density function f(x) = ~ e-x/z, x ~ 0. 
2 

Define Y = X1 + X2+ ··· + Xn. 

(a) (5%) Compute the expectation, E(X1 ) and the variance, Var(X1 ). 

(b) (5%) What is the moment-generating function for Xn? 

(c) (5%) What is the moment-generating function ofY? 

(d) (5%) Compute the expectation, E(Y) and the variance, Var(Y) . 

(e) (5%) Name the distribution ofY. 

5. (15%) Let the random variable Z have the standard normal distribution with 

the probability density function f(x) = ~e-x
2
!2

, -oo < x < oo. Define 
v2rr 

a new random variable Y=2Z+3. 

(a) (5%) Compute the expectation, E(Y) and the variance, Var(Y). 

(b) (5%) Write down the probability density function ofY. 

(c) (5%) Find the moment-generating function ofY. 


