
Exercise for chapter 8 – solution 

1. If the columns of a square matrix 𝐴 are linearly dependent, it means that the column 
space that span the parallelogram after applying A is lower than the original 
dimension. This means that the volume of the unit parallelogram after applying 𝐴 is 
0.  
 

2.  
a. . 

 
b. 0*()-1(-1*1+0)+0*()=1 
c. . 

 
d. . 

 

 

  



 

3. . 
a. . 

 
b. . 

 
c. . 

 
d. A is regular and therefore 𝐴𝐴!" = 𝐼. Now, (𝐴#)(𝐴#)!" =

(𝐴𝐴…𝐴)(𝐴𝐴…𝐴)!" = (𝐴𝐴…𝐴)(𝐴!"𝐴!"…𝐴!") =
(𝐴𝐴…𝐴)𝐼(𝐴!"𝐴!"…𝐴!") = ⋯ = 𝐼.	And therefore, 𝐴# is regular too. 

 

4. We can write 𝐴	𝑎𝑠	𝐴 = ,
𝑥 𝑎𝑥
𝑦 𝑎𝑦/ .		𝑡𝑟(𝐴) = 𝑥 + 𝑎𝑦 = 5.		𝑠𝑜	𝑥 = 5 − 𝑎𝑦.	 

		𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒:	𝐴 = ;5 − 𝑎𝑦 𝑎(5 − 𝑎𝑦)
𝑦 𝑎𝑦 <.		 

𝑤𝑒	𝑐𝑎𝑛	𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒	𝐴$ = ;5(5 − 𝑎𝑦) 5𝑎(5 − 𝑎𝑦)
5𝑦 5𝑎𝑦 <.		 

a. 𝑡𝑟(𝐴$) = 25 
b. 𝑑𝑒𝑡(𝐴$) = 0	(𝑡ℎ𝑒	𝑐𝑜𝑙𝑢𝑚𝑛𝑠	𝑎𝑟𝑒	𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡).	 

 
 

5. 𝑄 is a orthogonal matrix so 𝑄%𝑄 = 𝐼.		𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 det(𝑄%𝑄) = det(𝐼) = 1. We 
know from determinant rules that det(𝑄%𝑄) = det(𝑄%) det(𝑄) = [𝑑𝑒𝑡(𝑄)]$. So 
[𝑑𝑒𝑡(𝑄)]$ = 1	𝑚𝑒𝑎𝑛𝑖𝑛𝑔	𝑡ℎ𝑎𝑡 det(𝑄) = +1	𝑜𝑟 − 1.	  

 

 

 

 

 

 

 

 

 

 

 


