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(a). Find the determinant of the matrix 4 given below. (5%

221

4
4= 2 3 =5
2 3

A
L 1 2

(b). Determine whether the column vectors of 4, i.e., (4, 2, B)T, (2, 3, I)T ,and (2, -5, 3)7 , are
linearly independent. {5%)

»
—_—

Determine the least squares solution to Ax =5, where

3
A=12 4 and b={2 (10%)
0 -1 1
i 11
The matrix A=| 3 5 6/ hasa LU -factorization, i.e., 4= LU . Find the matrix L and U,
-2 2 7

where L is a lower triangular matrix with its diagonal entries equal to 1, and U is an upper

triangular matrix. (15%)

1 0 0
Let A={-2 1 3
1 1 -1

(a). Find the eigenvalues and the corresponding eigenvectors of matrix 4. (10%)

(b). Is matrix 4 diagonalizable? That is, can we find a nonsingular matrix S and a diagonal

matrix D such that S7'AS = 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%)

i
A cell phone may come from any one of the two factories A and B with probabilities P, =0.6
and P, =0.4. The probabilities that the cell phone will be defective during the manufacturing

process are 0.04 and 0.02, respectively.

(a). Find the probability that a randomly chosen cell phone will be defective. (5%)
(b). If the chosen cell phone is defective, what is the probability that this cell phone comes
from factory A? (10%)
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The joint probability density function fyy(x, y) of two discrete random variables X and Y is given

below
v

T T fox=1,y=1)=3/c  fu(x=2,y=1)=2/c  furx=3,3=1)=l/c
fox=1,y=2)=2/c  fr(x=2,y=2)=1/c  for(x=3,y=2)=3/c

e e e Foro=1, =3)=1c flx=2,y=3)=3/c  fudx=3, y=3)=2/c
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(a). Find the value of c. (4%)

(b). Find the marginal p.d.f. of Xand ¥, i.e.,to find f,(x) and f,(y). (6%)

(¢). Find the mean and variance of Xand Y. (4%)

(d). Evaluate the correlation coefficient of X and 7, i.e., to find p(X Y ) (4%)

(e). Are the two random variables X and Y independent? Prove your answer. (2%)
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A machine is used to check the defectiveness of a product, i.e., to check if the product is good or
defective. Due to some reasons the machine can have a probability g=0.1 of wrong decision. To
conquer this problem, each product is checked by this machine three times to reduce the
probability of making wrong decision. Therefore, a product will be regarded as defective if more

than two times is detected as defective. Please determine the probability of wreng decision with

this procedure. (10%)



