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Since the problem has three variables and one constraint, we must consider two leading
principal minors:    ‡ A ‡ A$ %    and .

 ‡ A -
-

-
-

$     œ œ   # œ





      
!

!
!

!
!

#B #C
#B #
#C #

#B C
#B #B #
#C # #C

œ ) B  ) C œ ) B  C- - -# # # #  ;

 ‡ A
-

-
-

-
-

%  œ œ 

D



D 


D 

                    
!

! !
! !
! !

! !
!

!


#B #C #
#B #
#C #
# #

#B
#B
#C #
# #

 # D œ
 

D  D
! C #

#B # #B #
#C #C #
# # #

                  
- -

-
-

! !
! !
! ! !



œ  "' B  "' C  "' D œ  "' B  C  D- - - -# # # # # # # # # #  . Since:

     ‡ ‡$ " % " " "   T T T 0 T œ
#"

#
 !à  ! Ê   is the maximum point with 

     ‡ ‡$ # % # # #   T T T 0 T œ 
#"

#
 !à  ! Ê   is the minimum point with .

II M 3)  is a differentiable function with 0 0 !ß !ß ! œ !  .
f /  D B/  /  C/  B f !ß !ß ! "  " !0 œ ß ß 0 œ ß ß   C C D D , ; 
 ‡ ‡   0 œ 0Ð!ß !ß !Ñ œ

! / " ! " "
/ B/  / " !  "
"  /  C/ "  " !

                  
C

C C D

D D
, .

The request polinomial is À



T#     B C D œ 0 !ß !ß !  f !ß !ß ! B C D B C D 0Ð!ß !ß !Ñ † œß ß 0 ß ß  †
"

#
 

        † ‡  B
C
D

œ B  C  BC  BD  CD .

II M 4) The Jacobian matrix  ‰ œ
` 0ß 1

` Bß Cß D

   is :

‰ œ
$

 sin sin  cos cosC  D B  D/ B C  D/  B  B  C /D BC D BC D BC      
B C  CD B  D  BD  C  BC# $  with

‰   T œ
"  "  "

 "! !
.

So 
` Cß D

` B

   œ T † T œ œ‰ ‰"
CßD B

"           "  " "
 " !

†
!

œ  œ   ! " " !
"  ! 

†
" "  .

Or ; .
.C .D

.B .B
œ  œ ! œ  œ  "

"  "  " "
! !  " !

 "  "  "  "
 " !  " !

   
   


