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3. y(x + 2) + ay(x + 1) + by(x) = 0.

Second-order constant-coefficient linear homogeneous difference equation.
The characteristic equation is written out as

λ2 + aλ + b = 0. (1)

Consider the following cases.

1◦. The rootsλ1 andλ2 of the quadratic equation (1) are real and distinct. Then the general solution
of the original finite-difference equation is expressed as

y(x) = Θ1(x)λx
1 + Θ2(x)λx

2 , (2)

whereΘ1(x) andΘ2(x) are arbitrary periodic functions with unit period,Θk(x) = Θk(x+1), k = 1, 2.
If Θk ≡ const, it follows from (2) that there are particular solutions

y(x) = C1λ
x
1 + C2λ

x
2 ,

whereC1 andC2 are arbitrary constants.

2◦. The quadratic equation (1) has equal roots,λ = λ1 = λ2. In this case, the general solution of the
functional equation is given by

y =
[
Θ1(x) + xΘ2(x)

]
λx.

3◦. In the case of complex conjugate roots,λ = ρ(cosβ ± i sinβ), the general solution of the
functional equation is expressed as

y = Θ1(x)ρx cos(βx) + Θ2(x)ρx sin(βx),

whereΘ1(x) andΘ2(x) are arbitrary periodic functions with unit period.
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