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I M 2) Find the eigenvalues of the matrix . œ
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mine a basis for the Kernel and a basis for the Image of the linear map generated by , knowing
that the Kernel and the Image have the same dimensionsÞÞ
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To find a basis for the Kernel we must solve the system:

 — † œ Ê † œ Ê Ê
" " # " ! B  B  #B  B œ !
"  " " ! ! B  B  B œ !
"  " " ! ! B  B  B œ !

B
B
B
B

                              
      

 

 



"

#

$

%

" # $ %

" # $

" # $

Ê Ê
B  B  #B  #B  B œ ! B œ  B  B
B œ  B  B B œ B  $B " # " # % $ " #

$ " # % " #
.

So the vectors belonging to the Kernel are  and a basis may— œ B ß B ß ß " #  B  B B  $B" # " #

be .— œ "ß !ß  "ß " à !ß "ß "ß  $    
To find a basis for the Image we must apply Rouchè-Capelli theorem to the system:
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should study the Rank of the matrix and the Rank of the augmented matrix:      
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II M 1) Given the equation  and the point P  satisfy-0 Bß C œ B C  BC  B  C œ " œ "ß !   $ $

!

ing it, determine first order derivative of a possible implicit function definable with it.



From f0 œ $B C  C  "à B  $BC  " f0 œ "à !      Bß C "ß !# $ $ #  we get  and so it is

possible to define only an implicit function : C B CÄ B ! œ  œ !
!

"
  w  .

II M 2) Given the functions  and , the point 0 Bß C œ B  C 1 Bß C œ B  BC T œ "ß "     # #
!

and the unit vector cos sin , find the values of  for which  .@ ß 0 T œ 1 Tœ      α α α W W@ ! @ !

0 Bß C œ B  C 1 Bß C œ B  BC a Bß C −     # # # and  are differentiable function .‘
So H 0 œ f0 † @ œ H 1 œ f1 † @@ @       "ß " "ß " "ß " "ß " . We get:
f0 B œ à #C Ê f0 œ #ß # f1 B œ à B Ê f1 œ #ß "           ß C #B "ß " ß C "  C "ß "   , .
So H 0 œ f0 † œ H 1 œ f1 †@ @           "ß " "ß " ß "ß " "ß " ß Êcos sin cos sinα α α α
Ê ß ß Ê #  # œ #  Ê   #ß # † œ #ß " †   cos sin cos sin cos sin cos sinα α α α α α α α

sin  or α α αœ ! Ê œ ! œ 1 .

II M 3) Determine maximum and minimum points for the function  in the rec-0 Bß C œ B  C  #
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The objective function of the problem is a continuous function, the feasible region  is a com-
pact set, and so surely exist maximum and minimum values.
We don't use Kuhn-Tucker's conditions nor the Lagrangian function. Testing for free maximum
and minimum points we get:
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Now we study our function on the points of the boundary of .
For  we get B œ ! 0 !ß C œ  C  : a decreasing function;
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From the first system we get the point ; the second system is impossible. !ß !
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For the second order conditions we construct the Hessian matrix:
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