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Exerćıcio 123d

Resolva as seguintes recorrências.

f (n) =

{
n, se n < 1,

2f (n − 1) + n, se n ≥ 1.

Usando a notação do Teorema 37 temos

a1 = 2,

g(n) = n, para todo n ∈ N.
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Exerćıcio 123d

Como
g(n) = 1n11n,

temos diretamente do Corolário 38 que g satisfaz uma RLH cujo PC é

G = (X − 1)1+1 = (X − 1)2,

e dáı, pelo Teorema 37 temos que f pertence ao espaço vetorial cujo polinômio
caracteŕıstico é

G (X − 2) = (X − 1)2(X − 2),

e dáı, pelo Corolário 36, temos

f (n) = c1,01n + c1,1n1n + c2,02n, para todo n ∈ N,
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G = (X − 1)1+1 = (X − 1)2,
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caracteŕıstico é
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Exerćıcio 123d)

ou seja,
f (n) = c1,0 + c1,1n + c2,02n, para todo n ∈ N,

onde {c1,0, c1,1, c2,0} é a solução do sistema

f (0) = c1,0 + 0c1,1 + c2,020,

f (1) = c1,0 + 1c1,1 + c2,021,

f (2) = c1,0 + 2c1,1 + c2,022,

isto é,

f (0) = c1,0 + c2,0,

2f (0) + 1 = c1,0 + c1,1 + 2c2,0,

2f (1) + 2 = c1,0 + 2c1,1 + 4c2,0,
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onde {c1,0, c1,1, c2,0} é a solução do sistema

f (0) = c1,0 + 0c1,1 + c2,020,

f (1) = c1,0 + 1c1,1 + c2,021,

f (2) = c1,0 + 2c1,1 + c2,022,

isto é,
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Exerćıcio 123d)

ou seja,

0 = c1,0 + c2,0,

1 = c1,0 + c1,1 + 2c2,0,

4 = c1,0 + 2c1,1 + 4c2,0,

cuja solução é
c1,0 = −2, c1,1 = −1, c2,0 = 2,

e portanto,

f (n) = c1,0 + c1,1n + c2,02n = 2.2n − n − 2 = 2n+1 − n − 2, para todo n ∈ N.
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