
~ JiIJ : tt~~ ~ 	 *t§ : ,~i't! 1~tt >-3 -, 
~~~ 8 JiJJ : 3 )1108 (!.JiJJ8) ~ 2 ~ 	 ;.$.t~~# 6 .k~,# 1 J: 

2 3 1 4 5 

1. Let A = 
3 

2 

2 

1 

4 

3 

5 

3 

3 

1 

3 1 5 4 0 

(1) (8%) Find the reduced row echelon fonn of A, rank of A, and nullity of A. 
(2) (12%) Find bases of the row space, colurnn space, and null space of A respectively. 

4 ° -3 
. Define the linear transformation T : IR;.3 -+ IR;.3 by T(v) = Av2. 	 Let A -1 5 9 

° 2 -3 
for all v E IR;.3. 

(1) (8%) Find all eigenvalues and eigenvectors of T. 

(2) 	 (4%) Find an invertible rnatrix P and a diagonal matrix D such that D = P-1AP. 

3. 	 (12%) Define an inner product (-,'J on the real vector space IR;.3 by 

Use GraIn-Schmidt process to construct all orthogonal basis frolll the basis 

f3 -- {(I, 1, 2), ( 2,0,3), (2, 10, 2)} 

of Jl~Y. 
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. Find matrices P and J such that J = p-lAP is4. 	 (16%) Let A 
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the 	Jordan canonical fonn of A. 

5. 	 Let A be an m x n matrix and B be an n x m matrix. 

(1) 	 (10%) Prove that det(Im + AB) = det(In + BA). 

(2) (10%) Prove 	that AB and BA have the sallle nom~ero eigenvalues (counting algebraic 

multiplicity) . 

6. 	 Let A [ai,i] be an n x n matrix with aij E C for all 1 < i < nand 1 < j n. Define 

ri :z= laij I and Di = {z E C : Iz aiil < rd for all 1 < 'l < n. Prove the following 
l::;j::;n 
#i 

statements. 

(1) (15%) (Gershgorin circle theorem) Every eigenvalue of A lies in Di for some 1 < i < n. 

(2) (5%) If laiil > Ti for all 1 < i < n, then A is invertible. 


