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  (a) (5%) Find the determinant of TA . 

  (b) (5%) Find the rank of A. 

  (c) (5%) Is A invertible? Explain your answer. Find 1A  if it exists. 

2. Consider a vector space V consisting of all possible linear combinations of the following three  

functions:  

 

 

 

 

(a) (10%) Use Gram-Schmidt orthogonalization procedure to obtain an orthonormal basis of V.  

(b) (5%) Which of the two functions shown below is in V? Obtain the vector representation of 
the function with respect to the basis obtained in (a).  

 

  

    

 

3. (a) (10%) Given the following matrix: 
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665
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   please find constants 0 1 2 3, , ,a a a a with 0 1 2 3( , , , ) (0,0,0,0)a a a a  satisfying 

1 2 3
0 1 2 3 0a I a A a A a A     

   where I denotes the identity matrix and 0 stands for the zero matrix. 
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(b) (10%) Given any n n matrix B of full rank, please show that we can always find 
constants 0 1, , , nb b b with 0 1( , , , ) (0,0, ,0)nb b b   satisfying 

1
0 1 0.n

nb I b B b B     

 

4. (10%) Consider two joint Gaussian random variables X and Y with the following probability 

  density function   22 2exp
2

1
),( yxyxyxf XY 


. What is the probability density  

function of max(X,Y)? 

 

5. (10%) Suppose that the number of earthquakes occurred in a region is modeled as a random 

  variable with Poisson distribution. The mean time between two earthquakes is 6 months. What is  

the probability that there will be no earthquake within 3 years? 

 

6. (10%) Consider two random variables C and D with positive variances. Please show that  

   2| 2 5 0E C E C D D D       

   where E[ ] denotes the operation taking expectation. 

 

7. Let P be a Gaussian random variable with zero mean and unit variance and Q be a discrete 

  random variable with Pr{Q=33}=Pr{Q=88}=0.5 which is independent of P. Consider another 

  random variable R defined by 









.88 if,7

33 if,7

QP

QP
R  

(a) (10%) Is R also Gaussian distributed with zero mean? Compute the covariance between P and R. 

(b) (10%) Is R independent of P? Does your answer contradict with the fact that uncorrelated joint 

Gaussian random variables are independent? 


