國立臺灣師範大學資訊工程學系

九十七學年度第二學期

博士班資格考

考試科目：線性代數

總分一百分

請在答案卷作答，在題目卷上作答不予計分
1. (10分) Let A be a 5(4 matrix with orthonormal columns. Please show that for any x, y, in R4. 
a) Ax(Ay = x(y 
b) ∥Ax∥=∥x∥
2. Consider the singular value decomposition:
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a) (5分) Write an orthonormal basis for Col A. 
b) (5分) Write an orthonormal basis for Col A(. 
c) (5分) Write an orthonormal basis for Null A. 
d) (5分) Write the greatest eigenvalue of ATA. 
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(10分) Please find the least-squares solution   of the system   
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              , where A =         and 
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and determine the error           .  

4. (10分) Given a matrix  
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Please find A100  
5. (5分) Which of the following statements are true? (Multiple Choices) 

(a) The determinant of a triangular matrix is the sum of the entries on the main diagonal.

(b) If 
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 is produced by interchanging two row of 
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(c) If 
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(d) The cofactor expansion of 
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 down a column is the negative of the cofactor expansion along a row.

(e) If 
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6. (5分) Which of the following statements are true? (Multiple Choices) 

(a) If 
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(b) The null space of an 
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 matrix is a subspace of 
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(c) The column space of a matrix 
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 is the set of solution of equation 
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(d) The null space of a matrix 
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 is the set of solution of equation 
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(e) The pivot columns of a matrix 
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 form a basis of the row space of 
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.

7. Let 
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(a) (5分) How many vectors are in the column space of 
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? Explain.

(b) (5分) Is 
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 in the column space of 
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? Explain.

(d) (10分) Find a nonzero vector in the null space of 
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8. Let 
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 be bases for a vector space 
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(a) (5分) Find the change-of-coordinates matrix from 
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 to 
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.

(b) (5分) Find the change-of-coordinates matrix from 
[image: image36.wmf]B

 to 
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.

(c) (10分) Find 
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