國立臺灣師範大學資訊工程學系

九十八學年度第二學期

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

(a) A mapping 
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 is onto  if every vector 
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(b) A mapping 
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 is one-to-one 
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 if each vector in 
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 maps onto a unique vector in 
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(c) If A is an 
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 matrix (
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) then the transformation 
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 cannot be one-to-one.

(d) A linear transformation 
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 is completely determined by its effect on the columns of the 
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(e) If 
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 rotates vectors about the origin through an angle 
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, then 
[image: image17.wmf]T

 is a linear transform. 

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

(c) Each line in 
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 is a one-dimensional subspace of 
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.

(b) The dimension of 
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 is the number of pivot columns of matrix 
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(c) The dimensions of 
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 and 
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 add up to the number of columns of matrix 
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(d) The dimension of the column space of matrix 
[image: image25.wmf]A

 is 
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.

(e) If 
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 is a 
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-dimensional subspace of 
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, then a linearly independent set of 
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 vectors 
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 in is a basis for 
[image: image32.wmf]H

. 

3. Let 
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(a) (5分) Show that the set 
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 forms a basis of 
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.
(b) (5分) Find the change-of-coordinates matrix form 
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 to the standard basis.

(d) (10分) Find 
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, for the 
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 given above.

4. Suppose 
[image: image40.wmf]C

, 
[image: image41.wmf]D

, and 
[image: image42.wmf]Y

 are 
[image: image43.wmf]n

n

´

 matrices with 
[image: image44.wmf]C

, 
[image: image45.wmf]Y

, and 
[image: image46.wmf]CY

C

-

 invertible, and suppose 
[image: image47.wmf](

)

D

Y

CY

C

1

1

-

-

=

-

.

(a) (10分) Show that 
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(b) (5分) Explain why 
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 is invertible.

(c) (5分) Solve the equation 
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 for 
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. If you need to invert a matrix, explain why that matrix is invertible.

5. Consider B = {(1, 0, 0), (1, 2, 0), (1, 2, 3)} is a basis for V and 

   C={(1, 1, 1), (1, 1, 0), (1, 0, 0)} is a basis for W. Let T: V (W be a linear  

    transformation where T(x, y, z) = (y+z, z-x, x+y+3z). 

(a) (10分) Please find the matrix M for T with respect to the basis B for the domain and C for the range.
(b) (5分) Use your answer of part (a) to compute T(1, -1, 2). (5%)

6.  (10分) Please find a QR factorization of the following matrix. 
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7. (10分) Let
u1=
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, u2=
[image: image54.wmf]ú

ú

ú

û

ù

ê

ê

ê

ë

é

1

2

0

, and b=
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. W= span {u1, u2}.
Please find a nonzero vector v and v’ in R3 such that b = v + v’ , v is orthogonal to W, and v’ is in W. 

8. Given a matrix               


[image: image56.wmf]ú

ú

ú

û

ù

ê

ê

ê

ë

é

=

2

2

1

1

3

1

1

2

2

A


(a) (10分) Please diagonalize the matrix A.
(b) (5分) Please find Ak , where k represents an arbitrary positive integer. 
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