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We discuss the problem of existence of periodic solutions in simple form scalar differential
delay equations. Historically one of the first and simplest equations is the famous Hutchinson—
Wright equation [2, 7]. Many named delay equations were studied since then, some of which
are the well-known Mackey-Glass [4], Wazewska—Lasota [6], Nicholson [5], and a few other
equations.

Recently and over the previous years scalar essentially nonlinear differential delay equa-
tions were proposed as mathematical models of various real world phenomena (e.g. physi-
ological processes [1, 3]). Though observed numerically the existence of periodic solutions
in many of such models was not rigorously proved. We show that the slowly oscillating
periodic solutions exist when the equations exhibit the negative feedback property and the
unique equilibrium is linearly unstable. Several approaches can be used to prove the exis-
tence; among them is an extension of the well established techniques of the ejective fixed
point theorem.

We also discuss the periodicity problem for similar equations with periodic coefficients.

[1] L. BouLLu, M. Apmmy, F. CRAUSTE,, L. Pujo-MENJOUET, Oscillation and asymp-
totic convergence for a delay differential equation modeling platelet production, Discrete
Contin. Dyn. Syst., Ser. B, 24(2019), No. 6, 2417-2442.

[2] G. E. HUTCHINSON, Circular cause systems in ecology, Ann. N. Y. Acad. Sci., 50(1948),
221-246.

[3] M. C. MACKEY, Unified hypothesis of the origin of aplastic anaemia and periodic
hematopoiesis, Blood, 51(1978), 941—956.

[4] M. C. MACKEY, L. GLaAss, Oscillation and chaos in physiological control systems,
Science, 197(1977), 287-289.

[5] A. J. NICHOLSON, An outline of the dynamics of animal populations, Austral. J. Zoo.,
2(1954), 9-65.

[6] M. WAZEWSKA-CZYZEWSKA, A. LASOTA, Mathematical models of the red cell system.
Math. Appl., 6(1976), 25-40.

[7] E.M. WRIGHT, A non-linear differential-difference equation, J. Reine Angew. Math.,
194(1955), 66-87.



