國立臺灣師範大學資訊工程學系

九十七學年度第一學期

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) Let 
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. Denote the columns of 
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. Which of the following statements are true? (Multiple Choices) 

(a) There are infinitely many vectors in 
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(b) There are infinitely many vectors in 
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.

(c) 
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(d) 
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 is in 
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.

(e) 
[image: image14.wmf]2

a

 is in 
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2. Let 
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[image: image18.wmf]B

 be a 
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 matrix. Given the dimension of the null space of 
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(a) (5分) What is the dimension of the row space of 
[image: image24.wmf]A

? Explain.

(b) (5分) What is the maximal dimension of the column space of 
[image: image25.wmf]AB

? Explain.

3. Let 
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(a) (5分) Compute the determinant of 
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(b) (5分) Compute 
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(c) (5分) Let 
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 is in the row space of 
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(d) (5分) Find the LU factorization of 
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.

4. Let 
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 be a linear transform determined by an 
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(a) (5分) What is the dimension of the range of 
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 if 
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 is a one-to-one mapping? Explain.

(b) (5分) What is the dimension of the kernel of 
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 if 
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(c) (5分) Suppose 
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 is a unit ball, whose bounding surface has the equation 
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 shown below. What is the volume of the region bounded by 
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5. Let W be the plane with equation 2x + y - 3z = 0.

(a) (5分)Please find a basis for W. 

(b) (7分)Please find the standard matrix [P] for the orthogonal projection on W from R3. 

(c) (3分)Please use your answer of (b) to find the distance between (0,4,-1) and W. 

6. Let T: R3 ( R3 be the linear operator given by 

     T(
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(a) (5分)Please find the standard matrix A for T and find the eigenvalue(s) of A. 

(b) (8分)Please find square matrices P, D such that D = P-1AP is diagonal. 
(c) (7分)Use your answer of part(b) to compute T5(
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7. Let R3 have the Euclidean inner product. 

(a) (7分)W is a space spanned by u1 = (1, 1, 1), u2 = (-1, 1, 0), and u3 = (1, 2, 1). Please use the Gram-Schmidt process to transform the basis {u1, u2, u3} into an orthonormal basis S = {v1, v2, v3}. 

(b) (3分)Please find the coordinate vector of (1, 2, 3) relative to S. 

(c) (5分)Let {v1, v2, v3} be an orthonormal basis for the inner product space W. Please show that if w is a vector in W, then


[image: image53.wmf]2

3

2

2

2

1

2

,

,

,

v

w

v

w

v

w

w

+

+

=

. 
_1292866059.unknown

_1292958834.unknown

_1292995037.unknown

_1292995709.unknown

_1293081493.unknown

_1293083575.unknown

_1293083596.unknown

_1293083231.unknown

_1293083255.unknown

_1293083059.unknown

_1292995716.unknown

_1292995355.unknown

_1292995554.unknown

_1292994793.unknown

_1292994834.unknown

_1292958929.unknown

_1292962269.unknown

_1292954659.unknown

_1292956591.unknown

_1292957223.unknown

_1292957322.unknown

_1292957405.unknown

_1292957079.unknown

_1292956400.unknown

_1292956553.unknown

_1292866453.unknown

_1292954333.unknown

_1292866423.unknown

_1292866448.unknown

_1292866400.unknown

_1292866103.unknown

_1292866238.unknown

_1292866013.unknown

_1292866054.unknown

_1275230911.unknown

_1292865872.unknown

_1292865986.unknown

_1274743785.unknown

