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The dimensions of the Image and the Kernel are both equal to , since in the matrix # 
the first and the third rows are equal while the second row is not proportional to the first
and so Dim .    Imm Rank Dim KerJ œ œ # Ê œ %  # œ # 
I M 3) If "  3  "  3 is an eigenvalue of the matrix , the determinant  must  ˆ  
be equal to : ! "  3  œ ! Þ ˆ                  
$  "  3 " " # " "

# %  "  3 # # $ #
" 7  $  "  3 " 7  %

      œ œ
 3

 3
 3

œ #  3   œ
 3  3

 3  3
      $ # # #

" "
# $

7  %  % 7

œ #  3  3  3  #7  #  3  #  #7  3 œ            $  %  % $
œ #  3 3  3  "#  #7   )  #3  #  #7 $  3 œ    #

œ #  3 3  "$  #7   "!  #3  #7 $   3 œ    
œ  3  "&3  #73  #'  %7 "!  #3  #7 $  3 œ#

œ ")3  ")  #73  #7 œ # * 3  " 7 3  " œ # 3  " * 7        .
The determinant is zero if and only if 7 œ  * .



To find the last eigenvalue of the matrix (  is clearly the second eigenvalue) we"  3
calculate the characteristic polynomial of :
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