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2. y(x+1)—ay(x) = f(x).
First-order constant-coefficient linear nonhomogeneous difference equation.

1°. Solution:

y() = O(z)a” +y(x),
where®(z) = ©(z + 1) is an arbitrary periodic function with unit period, aptl:) is any particular
solution of the nonhomogeneous equation.
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2°. Fora =1andf(z) = > bix™, the nonhomogeneous equation has a particular solution
k=0
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where By, (x) are the Bernoulli polynomials.

The first six polynomials are:
Bo(x)=1, Bi(z)=z-3, Biz)=a’-z+3%, Bs(@)=2-32%+1a,
Byz)=a*-203+2%- L, Bs(z)=2°-3z*+354°- L.
The generating function is
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3°. Fora #1andf(z) = > byz™, the nonhomogeneous equation has a particular solytion="
k=0
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> Apa™, where the constants, are found by the method of undetermined coefficients.
k=0

4°. For f(z) = Y bre* *, the nonhomogeneous equation has a particular solution
k=1
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wherem =1, ..., n.
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5°. For f(z) = > bs, cos(3xx), the nonhomogeneous equation has a particular solution
k=0

y(z) = ; ] _bka co5G [(cosBy — a) cos@xx) +sin By, sin(Gyz)].

n
6°. For f(z) = > b sin(Bxx), the nonhomogeneous equation has a particular solution
k=1

ylx) = ; ) _b’“a oS [(cosBy, — a) sin(B,x) = singy, cos@yx)].
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