
Ejercicio de Sistemas de Ecuaciones

Multiplicidad ≥ 2

Solucionar

Y =

 1 1 1
2 1 −1
−3 2 4

Y.

Solución.

Polinomio caracterśtico

qA(t) =

∣∣∣∣∣∣
1− t 1 1

2 1− t −1
−3 2 4− t

∣∣∣∣∣∣ = −(t− 2)3

Valor caracteŕıstico
λ = 2 multiplicidad = 3

Vectores caracteŕısticos
Aξ = 2ξ 1 1 1

2 1 −1
−3 2 4

 x
y
z

 =

 2x
2y
2z


 x+ y + z

2x+ y − z
−3x+ 2y + 4z

 =

 2x
2y
2z




x− y − z = 0
2x− y − z = 0
3x− 2y − 2z = 0

⇒ x = 0 ⇒ y = −z ⇒

ξ =

 0
1
−1


dimensión geométrica = 1.

Y1 = e2x

 0
1
−1


η =

 a
b
c





Y2 = xe2x

 0
1
−1

+ ηe2x = e2x

 a
b+ x
c− x


Entonces

Y′
2 = (e2x + 2xe2x)

 0
1
−1

+ 2e2x

 a
b
c

 = e2x

 2a
1 + 2b+ 2x
−1 + 2c− 2x

 =

=

 1 1 1
2 1 −1
−3 2 4

 e2x

 a
b+ x
c− x

 = e2x

 a+ b+ c
2a+ b+ x− c+ x

−3a+ 2b+ 2x+ 4c− 4x


⇒ 

a− b− c = 0
2a− b− c = 1
−3a+ 2b+ 2c = −1

⇒ a = 1 ⇒ b+ c = 1. Fijamos b = 1 ⇒ c = 0.

Y2 = e2x

 1
1 + x
−x



ρ =

 α
β
γ


Y3 =

x2

2!
e2x

 0
1
−1

+ xe2x

 1
1
0

+ ρe2x =

= e2x


x+ α

x2

2
+ x+ β

−x
2

2
+ γ



Y′
3 = 2e2x


x+ α

x2

2
+ x+ β

−x
2

2
+ γ

+ e2x

 1
x+ 1
−x

 = e2x

 2x+ 2α + 1
x2 + 3x+ 2β + 1
−x2 − x+ 2γ



= e2x


2x+ α + β + γ

2(x+ α) +

(
x2

2
+ x+ β

)
+
x2

2
− γ

−3(x+ α) + 2

(
x2

2
+ x+ β

)
+ 4

(
−x

2

2
+ γ

)

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= e2x

 2x+ α + β + γ
x2 + 3x+ 2α + β − γ
−x2 − x− 3α + 2β + 4γ


⇒ 

α− β − γ = −1
2α− β − γ = 1
3α− 2β − 2γ = 0

⇒ α = 2 ⇒ β + γ = 3. Fijamos β = 1 ⇒ γ = 2. 1 1 1
2 1 −1
−3 2 4



Y3 =
x2

2!
e2x

 0
1
−1

+ xe2x

 1
1
0

+

 2
1
2

 e2x =

 x+ 2
x2

2!
+ x+ 1

−x2

2!
+ 2

 e2x
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