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科目：線性代數  

考試時間：100 分鐘 

系所： 

 應用數學系 

本科原始成績：100 分 

是否使用計算機：否  

 

背面尚有試題

 
1. (20%) Write down the definition of the following terms. 
 (1) },,{ 1 nvv L=β is a basis of the vector space  V
 (2) λ  is an eigenvalue of the matrix A  
 (3) T is a linear transformation  
 (4) Matrices BA  are , similar 
 (5) Rank-Nullity theorem 
 
 
2. (10%) True or false? Just write down the answer. No need to prove it. 
 1. The rank of any upper triangular matrix is the number of nonzero entries on its diagonal. 
 2. Let be matrices. If  commutes with CBA ,, A B ，and B  commutes with C ，then 
commutes with . 

A  
C

 3. If are subspaces of WV , nR ，then is a subspace of WV ∪ nR . 
 4. If a real matrix  has only the eigenvalues  and A 1 1− ，then  must be orthogonal. A
 5. If A  is a positive definite matrix, then the largest entry of A  must be on the diagonal. 
 
 
3. (30%) 

 (1) Let . If rank( )=3，find . 
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 (2) Let . Suppose ，Find 
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 (3) Let  and  be two bases of the subspace  in 
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Find the change of the basis matrix from β  to μ .  
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 (4) Given a basis ，apply Gram-Schmidt process to find an orthonormal 

basis. 
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 (5) Let , for the quadratic form ⎥
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4. (10%) Suppose  are real numbers. Discuss the solution of the system of the equations in 
terms of  

cba ,,
cba ,, .
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5. (10%) It is known that  and  are similar matrices. Find the 

matrix  such that 
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6. (10%) An  matrix  is called nilpotent if  for some positive integer . Let  
be a nilpotent matrix and choose the smallest  such that . Let 

nn× A 0=mA m A
m 0=mA vv  in nR  such that 

01 ≠− vAm v . Show that the vectors vAvAvAv m v
L

vvv 12 ,,, −,  are linearly independent. 
 

. (10%) Let 
 

A  
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7 be a real symmetricnn×   matrix,  be an P nn×  invertible matrix. Let α  be 
the eigenvector of A  corre ing to the eigenvaluspond e λ . Find the eigenvector of 

TAPP )( 1− corresponding to the eigenvalue λ . 
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