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DELAY–DIFFERENCE EQUATIONS WITH PERIODIC

COEFFICIENTS: SHARP RESULTS IN OSCILLATION THEORY

Y. DOMSHLAK

Abstract. The following aspects of oscillation theory for Delay-difference equation

x(n + 1) − x(n) + b(n)x(n − k) = 0, k ∈ N, b(n) � 0, n � n0 (1)

are investigated:
1. Two following facts are equivalent:

a) There exists at least one non-oscillatory solution of Eq. (1).
b) There is no regularly (slowly) oscillatory solution of Eq. (1).

2. An explicit condition for oscillation of all solutions of Eq. (1), in which b(n) � a(n) � 0 ,
a(n + r) = a(n) ∀n , is elaborated. In the particular case b(n) = a(n), ∀n it turns to
the sufficient and necessary condition. For some particular cases [{r = k}; {r = k + 1};
{k = 1, r = 3 or 4}; {r = 2}] this condition is formulated in a recognisable form in terms
of coefficients.

Mathematics subject classification (1991): 39A10.
Key words and phrases: Difference equations, periodic coefficients, oscillation properties, non-

oscillatory solutions.

RE F ER EN C ES

[1] Y. DOMSHLAK, Sturmain Comparison Method in Oscillation study for Discrete Difference Equations, I,
Diff. Integr. Eqs, 7 (1994), 571–582.

[2] , Sturmain Comparison Method in Oscillation study for Discrete Difference Equations, II, Diff.
Integr. Eqs, 7 (1994), 583–592.

[3] , Oscillation properties of discrete difference inequalities and equalities: a new approach,
Functional Differential Equations, Israel Seminar, 1 (1993), 60–82.
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