
Linear Algebra 
Problem Set 2 Solution           Spring 2015 
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Pivots=(a , a-b , a-b)    

Or  𝐴𝐴−1=
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  ⇒A  is invertible if a≠ 0 and  a ≠ b  

 
2.(15pts) 
 
(a)T  ⇒  det(A)=0 
(b)T  ⇒  det(A)=0 

(c)F  ⇒  the matrix �1 1
1 1� is not invertible 

(d)T  ⇒  det(𝐴𝐴2)=det(A) det(A)≠ 0 

(e)F  ⇒  If  A= �0 −1
1 0 �  A+𝐴𝐴𝑇𝑇=�0 0

0 0� 

3.(10pts) 
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矩陣的第四列調到第一列

第二列 x 12
第一列調到第三列

第三列調到第四列
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−1 0
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4.(20pts) 
(a) 
   A(𝑨𝑨 + 𝑩𝑩)−𝟏𝟏B=(𝑩𝑩−𝟏𝟏(𝑨𝑨+ 𝑩𝑩)𝑨𝑨−𝟏𝟏)−𝟏𝟏=(𝑩𝑩−𝟏𝟏𝑨𝑨𝑨𝑨−𝟏𝟏 + 𝑩𝑩−𝟏𝟏𝑩𝑩𝑨𝑨−𝟏𝟏)−𝟏𝟏 

= (𝑩𝑩−𝟏𝟏 + 𝑨𝑨−𝟏𝟏)−𝟏𝟏 
   B(𝑨𝑨 + 𝑩𝑩)−𝟏𝟏A=(𝑨𝑨−𝟏𝟏(𝑨𝑨+ 𝑩𝑩)𝑩𝑩−𝟏𝟏)−𝟏𝟏=(𝑨𝑨−𝟏𝟏𝑨𝑨𝑩𝑩−𝟏𝟏 + 𝑨𝑨−𝟏𝟏𝑩𝑩𝑩𝑩−𝟏𝟏)−𝟏𝟏 

= (𝑩𝑩−𝟏𝟏 + 𝑨𝑨−𝟏𝟏)−𝟏𝟏 
⇒  A(𝑨𝑨 + 𝑩𝑩)−𝟏𝟏B= B(𝑨𝑨 + 𝑩𝑩)−𝟏𝟏A 
 
(b) (𝑰𝑰 + 𝑨𝑨−𝟏𝟏)−𝟏𝟏=(𝑨𝑨−𝟏𝟏𝑨𝑨 + 𝑨𝑨−𝟏𝟏)−𝟏𝟏=(𝑨𝑨−𝟏𝟏(𝑨𝑨 + 𝑰𝑰))−𝟏𝟏=(𝑨𝑨 + 𝑰𝑰)−𝟏𝟏A 
   (𝑨𝑨−𝟏𝟏 + 𝑰𝑰)−𝟏𝟏=(𝑨𝑨−𝟏𝟏 + 𝑨𝑨𝑨𝑨−𝟏𝟏)−𝟏𝟏=((𝑰𝑰 + 𝑨𝑨)𝑨𝑨−𝟏𝟏)−𝟏𝟏=𝑨𝑨(𝑨𝑨 + 𝑰𝑰)−𝟏𝟏 
 
5.(15pts) 
  A=(I-B)(𝐼𝐼 + 𝐵𝐵)−1 
  A(I+B)=(I-B) 
  B+A(I+B)=I 
  (I+B)+A(I+B)=2I 
  (I+B)(I+A)=2I 
  (I+B)=2I(𝐼𝐼 + 𝐴𝐴)−1 

  (𝐼𝐼 + 𝐴𝐴)−1 = 1
2

(𝐼𝐼 + 𝐵𝐵) =
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6.(10pts) 
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7.(10pts) 
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  -4 + 5d + 3 = a ⇒ a = -1  
  -2 + 3e = b  ⇒b = 3 

  8e = c    ⇒ c = 40
3

 

  -2 + 2d + 3 = 1 ⇒d = 0  

  -5 + 3e = 0    ⇒ e = 5
3
 

8.(10pts) 
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𝐄𝐄𝟒𝟒𝟑𝟑 ∙ 𝐄𝐄𝟒𝟒𝟐𝟐 ∙ 𝐄𝐄𝟑𝟑𝟐𝟐 ∙ 𝐄𝐄𝟒𝟒𝟏𝟏 ∙ 𝐄𝐄𝟑𝟑𝟏𝟏 ∙ 𝐄𝐄𝟐𝟐𝟏𝟏 ∙ 𝐀𝐀 = 𝐔𝐔=
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𝐀𝐀 = 𝐄𝐄𝟐𝟐𝟏𝟏−𝟏𝟏𝐄𝐄𝟑𝟑𝟏𝟏−𝟏𝟏𝐄𝐄𝟒𝟒𝟏𝟏−𝟏𝟏𝐄𝐄𝟑𝟑𝟐𝟐−𝟏𝟏𝐄𝐄𝟒𝟒𝟐𝟐−𝟏𝟏𝐄𝐄𝟒𝟒𝟑𝟑−𝟏𝟏𝐔𝐔 = 𝐋𝐋𝐔𝐔 =
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