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MATHEMATICS for ECONOMIC APPLICATIONS

TASK 17/9/2020
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I M 2) Given the matrix , determine the values of the parameter  for œ 5
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! # !
5 ! 5

      
      

which the matrix admits a multiple eigenvalue.

The matrix is a symmetric one, therefore certainly it has only real eigenvalues.
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I M 3) Given the linear system , check existence and number of its
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solutions on varying the parameter .5

By Rouchè-Capelli Theorem, from  we need to calculate the Rank of the matrix  — ˜ † œ
and the Rank of the augmented matrix .  ˜l
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And so:
if Rank Rank #5 œ ! Ê 5 œ ! Ê œ #  l œ $     ˜
and so the system has no solutions;
if Rank Rank #5 Á ! Ê 5 Á ! Ê œ $ œ l     ˜
and so the system has one and only one solution.
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II M 1) Solve the problem : 

Max/min 

u.c.: 
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The objective function of the problem is a continuous function, the constraints are linear func-
tions and they define a feasible region which is a compact and bounded set as it is a triangle,
and so we can apply Weierstrass Theorem. To solve the problem we don't use the Kuhn-
Tucker Theorem.
We determine the stationary points of the function.
Applying the first order conditions we have:
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immediatly we see that  is a minimum point. !ß "#
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By representing with a figure the results found we have:
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II M 3) Given the function  determine existence and nature of its0 Bß C œ B  B C  C  # # #
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Applying the first order conditions we have:
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