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18.085: Homework 9 

 

Section 4.3 (Problem 16):  

 

If the equation             reduces to     , then the eigenvalues of   are      . The permutation matrix 

which has eigenvalues = cube roots of 1 is  

 

   
   
   
   

  

 

Section 4.3 (Problem 17):  

 

Note that  

 

 

        
        
        
        

  

 
 
 
 

                

 
 
 
 

                                                                                         

 

        
        
        
        

  

 
 
  

  

   

             
             
              
              

                  

 
 
  

  

                               

 

Since             
     

  , where   is the cyclic permutation, then                
     

      and 

the matrix in parenthesis is diagonal and contains the eigenvalues of  . 

 

Section 4.3 (Problem 18):  

 

If   is the matrix shown below 

 

   

      
      
      
      

                                          

    
    
    
    

  

 

then its eigenvalues are the diagonal entries of         which are       and  .  

 

Section 4.3 (Problem 20):  

 

If         and we’d like to perform the multiplication    as           , then 
 

 
       multiplications will come 

from    , 
 

 
      multiplications will come from   and   multiplications will come from     

 

Section 4.4 (Problem 2): 

 

Note that                   as  

 

        
  
   

  
         

         
   

                   

                   
   

              

              
  

            
     
     

    
     

     
   

              

              
                                                            

 

 



Section 4.4 (Problem 8): 

 

(a) If                 is represented by    then                   as it represents           . 

 

(b)        
 

 
                           

 

 
                  

 

(c) To obtain    , note that  

 

             
 

 

 
 
 
 
 
 
      
          

            

             

              

                
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

 

 

Section 4.4 (Problem 9): 

 

From the entries of         which are shown below, we can see that                                and 

                               

 

  

 
 
 
 
 
     
     
     
     
      

 
 
 
 

           

 
 
 
 
 
     
     
     
     
      

 
 
 
 

 
 
 
 
 
     
     
     
     
      

 
 
 
 

 

 
 
 
 
 
 
 
       
         
          
          
          
         
        

 
 
 
 
 
 

 

                                                            

 
 
 
 
 
     
     
     
     
      

 
 
 
 

 
 
 
 
 
     
     
     
     
      

 
 
 
 

 

 
 
 
 
 
 
 
       
         
          
          
          
         
        

 
 
 
 
 
 

 

 

  

 
 
 
 
 
     
     
     
     
      

 
 
 
 

           

 
 
 
 
 
     
     
     
     
      

 
 
 
 

 
 
 
 
 
     
     
     
     
      

 
 
 
 

 

 
 
 
 
 
 
 
       
         
          
          
          
         
        

 
 
 
 
 
 

 

                                                            

 
 
 
 
 
     
     
     
     
      

 
 
 
 

 
 
 
 
 
     
     
     
     
      

 
 
 
 

 

 
 
 
 
 
 
 
       
         
          
          
          
         
        

 
 
 
 
 
 

 

Section 4.5 (Problem 1): 

 

                  
 

  

             
 

  

             
 

 

             
 

  

             
 

 

 
  

    
 

 

    
 

    

     
 

 

The decay rate of       is     and there is a jump (discontinuity) in     . 

 



Section 4.5 (Problem 2): 

                             
 

  

         
 

 

 
       

   
 

       

  
 

                             
 

  

          
 

  

         
 

 

 
 

  
 

   

 
 

                       
 

 

 
 

  
       

 

  

                       
          
              

  

                             
 

  

             
  

 

 
        

    
 

 

Section 4.5 (Problem 10): 

 

Since                  , then the transform of       is not just         but         
  

    
  

 

Section 4.5 (Problem 11): 

 

For                , we have                       and  

 

      
     

    
                

             
                  

  

 

Section 4.5 (Problem 12): 

 

For                   , we have                     and  

 

      
  

    
               

            
                

  

 

Section 4.5 (Problem 14): 

 

Since                                 , then  

 

      
          

  
 

                

  
 

    
 
           

 
          

  

 
  

 
  

 
      

 
                

  
 

 

Since            is the transform of         , then                                              

which has spikes at              . 

 

Section 4.5 (Problem 21): 

 

                     

 

  

                

 

  

                                                            

 

Section 4.5 (Problem 23): 

 

               


