國立臺灣師範大學資訊工程學系

九十八學年度第一學期

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

(a) A nonzero matrix may be row reduced into only one matrix in echelon form.

(b) A nonzero matrix may be row reduced into more than one matrix in echelon form.

(c) A nonzero matrix is row equivalent to more than one reduced echelon matrix.

(d) A matrix is row equivalent to only one reduced echelon matrix.

(e) If two matrices are row equivalent, they have the same reduced echelon form.

2. (5分) Which of the following statements are true? (Multiple Choices) 

(a) Row operations on a matrix can change the null space.

(b) Row operations on a matrix can change the linear dependence relations among the rows.

(c) Row operations on a matrix can change the linear dependence relations among the columns.

(d) The rank of a matrix is the dimension of the column space.

(e) A change-of-coordinates matrix is always invertible.

3. (a) (5分) Show that 
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(b) (5分) Suppose that 
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(c) (10分) For what value(s) of 
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4. Let 
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(a) (5分) Find the LU factorization of 
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.

(b) (5分) Find the volume of the parallelepiped determined by the columns of 
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 where 
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 is a scalar.
(c) (10分) Find 
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5. (a) (6分)Please prove that if b ( 0, then the following matrix A is not diagonalizable. 

A=
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(b) (9分) Assume that b ( 0, find a matrix P that orthogonally diagonalizes B, and determine P-1BP. 

B=
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6. (a) (8分) Please find an orthogonal basis for the column space of the following matrix A. 

(b) (7分) Please find a QR factorization of the matrix A. 
A = 
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7. Let W be the line with parameter equations x=2t, y=-t, z=4t.

(a) (5分) Please find a basis for W. 
(b) (10分) Please find a matrix M such that the orthogonal projection of a point P(x0, y0, z0) is ProjWP=M
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(c) (5分) Please find the minimum distance between the point (2, 1, -3) and the line W. 
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