國立新竹教育大學九十五學年度研究所碩士班招生考試試題
所別：應用數學系碩士班數學組
科目：線性代數（本科總分：100分）
· 請橫書作答

1. Let V and W be vector spaces, and let T: V→W be linear.

(a) If V is finite-dimensional, then prove that

       Nullity(T) + rank(T) = dim(V).                     (12分)
(b) Suppose that T: 
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is linear such that 
T(1,0)=(2,5)  and  T(1,2)=(3,7).
 Find Ker(T) and rank(T). Is T one to one? (Justify your answer)                                                (8分)
2. (a) Let Ax=0 be a homogeneous system of m linear equations in n unknowns. If 
 m<n, prove that this system Ax=0 has a nonzero solution.     (8分)
(b) Solve the following system of linear equations
               x+2y+z=0

               x-y-z=0.                               (6分)
3. Let (0,0,1), (1,0,1),(2,4,3), (4,1,1) and (k,2,0) be five points lie in a ball in 
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Find the value of k?                                      (6分)
4. Let 
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(a) If 
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 (b) If 
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                          【背面尚有試題】
5. Find the general solution to the following system of differential equations
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 EMBED Equation.3  [image: image12.wmf]        
[image: image13.wmf]

 EMBED Equation.3  [image: image14.wmf]

 EMBED Equation.3  [image: image15.wmf]3

1

'

3

2

1

'

2

3

1

'

1

x

x

2

x

x

x

2

x

x

x

4

x

+

-

=

+

-

=

+

=

                               (15分)

6. If 
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 is a Hermitian matrix, then prove that

  (a) For all complex vectors 
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, 
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 is real, where 
[image: image19.wmf]H

x

 is the conjugate transpose of 
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.                                                 (5分)

  (b) Every eigenvalue of 
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 is real.                             (7分)

  (c) The eigenvectors of 
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, if they correspond to different eigenvalues, are orthogonal to one another.                                  (7分)

7. (a) Find the minimal solution to the following system of linear equations
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  (b) Let 
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 be the linear operator on 
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 defined by
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     Find 
[image: image28.wmf])

i

2

1

,

i

3

(

T

*

+

-

,  where 
[image: image29.wmf]*

T

 is the adjoint of 
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