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1. (20%) If a n-dimension vector 4 has one average value A over all vector elements, and the other
n-dimension vector B has its average value B over all vector elements.
(1) What is the'n x n Correlation matrix C of 4 and B? (10%)
(2) What is the n x n Covariance matrix C’ of 4 and B? (10%)

2. (20%) If there are two vectors 4 and B as following figure, and the intersection angle between both
vectors is 6,
(1) What is the unit vector of 47 (5%)
(2) What is the projection length of vector 4 to vector B? (Please represent the result by using €) (5%)
(3) What is the projection length of vector 4 to vector B? (Please represent the result without using 8 )
(10%)

A

3. (20%) Determine the eigenvalues (10%) and eigenvectors (10%) of the matrix:

v

A= |
4. (20%) Given following equations:
aixy +a’ix, =b;
axx{ +a’x, =b
(1) Please write them to be the format as Ax=b, where 4 is a 2x2 matrix, x is a 2x1 vector and b is also a
2x1 vector. (10%)
"(2) Please derive the unknown x vector by using pseudo inverse approach? (Assume matrix 4 has no
inverse format 4. That is, x=A4 b is incorrect. So what is the correct result of x=?) (10%)
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5. (20%) For Sum of Squared Differences (SSD) format as following, please solve the unknown constant

value d=? minE =) [I(x+d)—T(x)]?
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by the first order Taylor series expansion: I(x +d) ~ I(x) + d That is, starting from BEZ

(Note: If partially correct, you will obtain partial points)




