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I M 3) The dim Imm  of a linear map is equal to the rank of the matrix    associated at
the map; so by elementary operations on matrix's lines we get:



                  
                  
" " #  # " " #  #
" # " " ! "  " $
$ # 7 5 !  " 7 ' 5  '

Ä Ä

V V

V  $V V V

# "

$ " $ #

Ä
" " #  #
! "  " $
! ! 7 ( 5  *

      
       , and so we get:

Rank . By the dimention Theorem:
if  
otherwise

  œ
#
$ 7 œ ( • 5 œ  *

dim Ker dim Imm dim  and trivially dim Ker  is maximum if and only       œ œ %‘%

if dim Imm  is minimum and so  with dim Imm dim Ker .     7 œ ( • 5 œ  * œ œ #
To find a  remember that  belongs to the kernel of  if , i.e.:basis for Ker —  — 0 † œ 
  

B  B  #B  #B œ ! B  B  #B  #B œ !
B  #B  B  B œ ! B  B  $B œ !
$B  #B  (B  *B œ !  B  B  $B œ !

Ê Ê
" # $ % " # $ %

" # $ % # $ %

" # $ % # $ %

Ê
B œ  $B  &B
B œ B  $B " $ %

# $ %
. Every element of the Kernel is a vector:

— œ  $B  &B B  $B B ß B œ B  $ " "ß !  B &  $ !ß "     $ % $ % $ % $ %ß ß ß ß ß ß  and a basis
for the Kernel is .UO/< 0  œ  $ " "ß ! ß &  $ !ß "    ß ß ß ß

To find a  note that a vector  belongs to the image of  if ,basis for Imm ˜  — ˜0 † œ
that in system form is: 
  

B  B  #B  #B œ C B  B  #B  #B œ C
B  #B  B  B œ C B  B  $B œ C  C
$B  #B  (B  *B œ C  B  B  $B œ C  $C

Ê Ê
" # $ % " " # $ % "

" # $ % # # $ % # "

" # $ % $ # $ % $ "

Ê C  C  %C œ ! C œ %C  C
B  B  #B  #B œ C
B  B  $B œ C  C
! œ C  C  %C




" # $ % "

# $ % # "

$ # "

$ # " $ " #. From  we get 

and so every element of Imm is a vector:
˜ œ C C C œ C C %C  C œ C " ! %  C ! " "       " # $ " # " # " #ß ß ß ß ß ß ß ß   and a basis for the
Image is .UM77 0  œ " ! % ß ! " "    ß ß ß ß 

I M 4) If two matri es are similar they have the same characteristic polynomial, and so,-
calculating the two polynomials we get:
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II M 1) It is easy to verify that on point T  the given equation is satisfied.
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II M 2) The Lagrangian function of the problem is
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, since the problem has three variables

and one constraint, we must consider two principal minors, ‡ A ‡ A$ %    and .
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