
QUANTITATIVE METHODS for ECONOMIC APPLICATIONS

MATHEMATICS for ECONOMIC APPLICATIONS

TASK 6/10/2020

I M 1) Calcolate  "  $ 3 Þ
$

Since cos sin we get:"  $ 3 œ #  3 œ #  3
" $

# # $ $
    1 1

 "  $ 3 $  3 $ œ )  3 œ  )
$ $

$

œ )   cos sin cos sin
1 1

1 1 .

And finally:

        "  $ 3 œ  ) œ )  5  3  5 ß ! Ÿ 5 Ÿ " Þ
# # # #

# #$

cos sin
1 1 1 1

For  we get 5 œ ! D œ à!
   )  3 œ # # 3

# #
cos sin

1 1

for  we get 5 œ " D œ Þ"
   )  3 œ  # # 3

$ $

# #
cos sin

1 1

I M 2) Given the linear map  having matrix , determi-0 À Ä œ
"  " # "
! # " #
# ! 5 7

‘ ‘ % $

      
      

ne the value of the parameters  and  if the Kernel and the Image have the same dimension.5 7
For such values find a basis for the Kernel of the linear map generated by Þ

To get Dim Imm Dim Ker  we need Rank     œ œ # Þ
By elementary operations on the rows   we get V Ã V  #V À$ $ "                  
                  
"  " # " "  " # "
! # " # ! # " #
# ! 5 7 ! # 5  % 7 #

Ä à

By elementary operations on the rows   we get V Ã V V À$ $ #                  
                  
"  " # " "  " # "
! # " # ! # " #
! # 5  % 7 # ! ! 5  & 7 %

Ä Þ

So Dim Imm Rank Dim Ker  for  and      œ œ œ # 5 œ & 7 œ % Þ

And so . œ
"  " # "
! # " #
# ! & %

      
      

To find a basis for the Kernel of the linear map generated by  we must firstly solve the sys-

tem: . — † œ Ê † œ
"  " # " !
! # " # !
# ! & % !

B
B
B
B

                              
      

 

 
"

#

$

%
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The objective function of the problem is a continuous function, the constraints define a feasi-
ble region which is a compact and bounded set, and so we can apply Weierstrass Theorem.
Surely the function admits maximum value and minimum value.
To solve the problem we use the Kuhn-Tucker conditions.
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