國立新竹教育大學九十六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
科目：線性代數

· 請橫書作答
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(a)Determine whether 
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 is invertible.                               (10分)

(b) Compute 
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T

 if it exists.                                        (10分)

2.  Use the Gaussian elimination to solve the following system of linear equations
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                       (15分)

3. Let
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    (a) Prove that 
[image: image12.wmf]1

W

 and 
[image: image13.wmf]2

W

 are subspaces of 
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    (b) Find the dimensions of 
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4. Let 
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 and 
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 be finite-dimensional vector spaces and 
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(a) Prove that if 
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 cannot be onto.           (10分)

(b) Prove that if 
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 then 
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 cannot be one-to-one.     (10分)

5. Let T be a self-adjoint operator on a finite-dimensional inner product space V.

(a) Prove that for all 
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    (b) Prove that 
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(c) If <x,T(x)>=0 for all 
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6. Let A be a square matrix and A be normal. 

(a) Prove 
[image: image32.wmf]||

||

||

||

*

z

A

Az

=

. (7分)

【背面尚有試題】
(b) If  
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(c) If 
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 and 
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 are eigenvectors of the matrix A corresponding to distinct eigenvalues 
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 and 
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(d) If B is unitarity equivalent to A, then prove that B is normal. (7分)

7.  For the skew-symmetric equation
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(a) Prove 
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(b) Deduce that the length  
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 is a constant. (5分)

(c) Find the eigenvalues of A. (5分)

8.Let A be an nxn positive definite matrix, define 
[image: image44.wmf]v

v

Av

v

v

R

T

T

=

)

(

 for all 
[image: image45.wmf]0

¹

v

 and 
[image: image46.wmf]v

 is a vector. Prove that 
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 is the smallest eigenvalue of A. (10分)
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