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𝐵 =
4 −1

−2 3
, 𝐵𝐶 =

1 0
0 1
1 0

 𝑦 𝐷 =
1 −1

−2 0
1 3

Se despeja 𝑋 aplicando las propiedades de las matrices.

4𝑋𝐵 + 𝐶𝑡𝐷 = 𝐼 4𝑋𝐵 = 𝐼 − 𝐶𝑡𝐷 𝑋𝐵 =
1

4
𝐼 − 𝐶𝑡𝐷 𝑋𝐵 ∙ 𝐵−1 =

1

4
𝐼 − 𝐶𝑡𝐷 ∙ 𝐵−1

𝑋 ∙ 𝐼 =
1

4
𝐼 − 𝐶𝑡𝐷 ∙ 𝐵−1 𝑋 =

1

4
𝐼 − 𝐶𝑡𝐷 ∙ 𝐵−1

Para calcular 𝑋, debemos calcular previamente 𝐼 − 𝐶𝑡𝐷 y 𝐵−1. 

𝐶𝑡𝐷 =
1 0 1
0 1 0

∙
1 −1

−2 0
1 3

=
1 ∙ 1 + 0 ∙ −2 + 1 ∙ 1 1 ∙ −1 + 0 ∙ 0 + 1 ∙ 3
0 ∙ 1 + 1 ∙ −2 + 0 ∙ 1 0 ∙ −1 + 1 ∙ 0 + 0 ∙ 3

=
2 2

−2 0

𝐼 − 𝐶𝑡𝐷 =
1 0
0 1

−
2 2

−2 0
=

−1 −2
2 1

Se calcula la matriz inversa de 𝐵 a continuación.
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𝐵 =
4 −1

−2 3
, 𝐵𝐶 =

1 0
0 1
1 0

 𝑦 𝐷 =
1 −1

−2 0
1 3

𝑋 =
1

4
𝐼 − 𝐶𝑡𝐷 ∙ 𝐵−1

𝐵 =
4 −1

−2 3
Calcula la matriz inversa de                                 mediante el método de los adjuntos.

1) Calculo 𝐵 ; 𝐵 =
4 −1

−2 3
= 10 ≠ 0 Al ser el determinante distinto de cero, la matriz 𝐵 tiene inversa.

2) Calculo la matriz de los adjuntos: 𝐴𝑑𝑗 𝐵 =
3 2
1 4

𝐵 =
4 −1

−2 3

3) Calculo la traspuesta de la matriz de los adjuntos: 𝐴𝑑𝑗(𝐵) 𝑡 =
3 1
2 4

4) Aplico la fórmula: 𝐵−1 =
1

𝐵
∙ 𝐴𝑑𝑗 𝐵

𝑡
𝐵−1 =

1

10
∙

3 1
2 4
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𝑿 =

𝟏

𝟒
𝑰 − 𝑪𝒕𝑫 ∙ 𝑩−𝟏

Calculo la matriz 𝑋:

𝑋 =
1

4
𝐼 − 𝐶𝑡𝐷 ∙ 𝐵−1 =

1

4
∙

−1 −2
2 1

∙
1

10
∙

3 1
2 4

=
1

40
∙

−1 ∙ 3 + −2 ∙ 2 −1 ∙ 1 + −2 ∙ 4
2 ∙ 3 + 1 ∙ 2 2 ∙ 1 + 1 ∙ 4

=
1

40
∙

−7 −9
8 6

𝑿 =
−

𝟕

𝟒𝟎
−

𝟗

𝟒𝟎
𝟏

𝟓

𝟑

𝟐𝟎
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𝐶 =
1 0
0 1
1 0

Calculo la matriz 𝐹 ∙ 𝐶 y la matriz 𝐹 ∙ 𝐶 2:

𝐹 ∙ 𝐶 =
1 1 0
0 0 𝑧

∙
1 0
0 1
1 0

=
1 ∙ 1 + 1 ∙ 0 + 0 ∙ 1 1 ∙ 0 + 1 ∙ 1 + 0 ∙ 0
0 ∙ 1 + 0 ∙ 0 + 𝑧 ∙ 1 0 ∙ 0 + 0 ∙ 1 + 𝑧 ∙ 0

=
1 1
𝑧 0

𝐹 ∙ 𝐶 2 = 𝐹 ∙ 𝐶 ∙ 𝐹 ∙ 𝐶 =
1 1
𝑧 0

∙
1 1
𝑧 0

=
1 ∙ 1 + 1 ∙ 𝑧 1 ∙ 1 + 1 ∙ 0
𝑧 ∙ 1 + 0 ∙ 𝑧 𝑧 ∙ 1 + 0 ∙ 0

=
1 + 𝑧 1

𝑧 𝑧

Igualo 𝐹 ∙ 𝐶 a la matriz 𝐹 ∙ 𝐶 2 dado que la matriz es idempotente:
1 1
𝑧 0

=
1 + 𝑧 1

𝑧 𝑧

Dos matrices son iguales si lo son sus términos 𝑎𝑖𝑗:

1 = 1 + 𝑧
1 = 1
𝑧 = 𝑧
0 = 𝑧

𝑧 = 0

La matriz 𝑭 ∙ 𝑪 será idempotente si  𝒛 = 𝟎.


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7


  B =  (    4  − 1   − 2  3 ) ,   B C =  (    1  0   0  1   1  0 )     y     D =  (    1  − 1   − 2  0   1  3 )


  X


  4 X B +  C t D = I


  4 X B = I −  C t D


  X B =  1 4  ( I −  C t D )


    X B ∙ B  − 1 =  1 4  ( I −  C t D ) ∙  B  − 1


  X ∙ I =  1 4  ( I −  C t D ) ∙  B  − 1


  X =  1 4  ( I −  C t D ) ∙  B  − 1


  X


  I −  C t D


   B  − 1


   C t D =  (    1  0  1   0  1  0 ) ∙  (    1  − 1   − 2  0   1  3 )


  =  (    1 ∙ 1 + 0 ∙  ( − 2 ) + 1 ∙ 1  1 ∙  ( − 1 ) + 0 ∙ 0 + 1 ∙ 3   0 ∙ 1 + 1 ∙  ( − 2 ) + 0 ∙ 1  0 ∙  ( − 1 ) + 1 ∙ 0 + 0 ∙ 3 )


  =  (    2  2   − 2  0 )


  I −  C t D =  (    1  0   0  1 ) −  (    2  2   − 2  0 )


  =  (    − 1  − 2   2  1 )


  B


  B =  (    4  − 1   − 2  3 ) ,   B C =  (    1  0   0  1   1  0 )     y     D =  (    1  − 1   − 2  0   1  3 )


  X =  1 4  ( I −  C t D ) ∙  B  − 1


  B =  (    4  − 1   − 2  3 )


   | B |


   | B | =  |    4  − 1   − 2  3 |


  = 10 ≠ 0


  B


  A d j  ( B ) =  (    3  2   1  4 )


  B =  (    4  − 1   − 2  3 )


     ( A d j ( B ) ) t =  (    3  1   2  4 )


   B  − 1 =  1   | B | ∙    ( A d j  ( B ) ) t


   B  − 1 =  1 10 ∙  (    3  1   2  4 )


  𝑿 =  𝟏 𝟒  ( 𝑰 −  𝑪 𝒕 𝑫 ) ∙  𝑩  − 𝟏


  X


  X =  1 4  ( I −  C t D ) ∙  B  − 1 =  1 4 ∙  (    − 1  − 2   2  1 ) ∙  1 10 ∙  (    3  1   2  4 )


  =  1 40 ∙  (    − 1 ∙ 3 +  ( − 2 ) ∙ 2  − 1 ∙ 1 +  ( − 2 ) ∙ 4   2 ∙ 3 + 1 ∙ 2  2 ∙ 1 + 1 ∙ 4 )


  =  1 40 ∙  (    − 7  − 9   8  6 )


  𝑿 =  (    −  𝟕  𝟒 𝟎  −  𝟗  𝟒 𝟎    𝟏 𝟓   𝟑  𝟐 𝟎 )


  C =  (    1  0   0  1   1  0 )


  F ∙ C


     ( F ∙ C ) 2


  F ∙ C =  (    1  1  0   0  0  z ) ∙  (    1  0   0  1   1  0 )


  =  (    1 ∙ 1 + 1 ∙ 0 + 0 ∙ 1  1 ∙ 0 + 1 ∙ 1 + 0 ∙ 0   0 ∙ 1 + 0 ∙ 0 + z ∙ 1  0 ∙ 0 + 0 ∙ 1 + z ∙ 0 )


  =  (    1  1   z  0 )


     ( F ∙ C ) 2 =  ( F ∙ C ) ∙  ( F ∙ C ) =  (    1  1   z  0 ) ∙  (    1  1   z  0 )


  =  (    1 ∙ 1 + 1 ∙ z  1 ∙ 1 + 1 ∙ 0   z ∙ 1 + 0 ∙ z  z ∙ 1 + 0 ∙ 0 )


  =  (    1 + z  1   z  z )


  F ∙ C


     ( F ∙ C ) 2


   (    1  1   z  0 ) =  (    1 + z  1   z  z )


   a  i j


   {    1 = 1 + z   1 = 1   z = z   0 = z


  z = 0


  𝑭 ∙ 𝑪  


  𝒛 = 𝟎

