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Exercicio 123k

f (n) =

{
n, se n < 2,

f (n − 1) + f (n − 2) + 1, se n ≥ 2.

Usando a notação do Teorema 37 temos

a1 = 1,

a2 = 1,

g(n) = 1, para todo n ∈ N.
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Exercicio 123k

Como
g(n) = 1n01n,

então g satisfaz uma RLH cujo polinômio caracteŕıstico é

G = (X − 1)0+1 = X − 1

Pelo Teorema 37 temos que f pertence ao espaço vetorial cujo polinômio caracteŕıstico
é

G (X 2 − X − 1) = (X − 1)(X 2 − X − 1),

e cujas ráızes são

r1 = 1,

r2 =
1−
√

5

2
,

r3 =
1 +
√

5

2
.
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G = (X − 1)0+1 = X − 1

Pelo Teorema 37 temos que f pertence ao espaço vetorial cujo polinômio caracteŕıstico
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Pelo Corolário 36, temos

f (n) = arn1 + brn2 + crn3

= a1n + b

(
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√
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)n

+ c

(
1 +
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2

)n

= a + b

(
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+ c
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onde {a, b, c} é a solução do sistema

f (0) = a + b

(
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√
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)0

+ c

(
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√
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)0

,

f (1) = a + b
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(
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)1

,

f (2) = a + b

(
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(
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0 = a + b + c ,

1 = a + b
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)
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)
,

f (0) + f (1) + 1 = a + b
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(
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√

5
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)2

,

isto é,

0 = a + b + c ,

1 = a + b
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cuja solução é

a = −1,

b =
5− 3

√
5

10
,

c =
5 + 3

√
5

10
,

e portanto,

f (n) =
5− 3

√
5

10

(
1−
√

5

2

)n

+
5 + 3

√
5

10

(
1 +
√

5

2

)n

− 1,

para todo n ∈ N.
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