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Delay differential equation (DDE) plays an import role in many scientific and
engineening problems since it provides more realistic representative for real-world
phenomena,&especially some problems in ecology and population. In this study, we
investigate dynamics of two population models with time delays, namely the general |
population model and the model with age-structure. The aim is to analyse long-time
solutions and effects of the time-delay in the selected models. We investigate the
stability properties of models’ equilibria using linearisation method. Moreover, when
the delay 7 is selected to be the bifurcation parameter, we show the existence of
periodic solutions using the Hopf bifurcation theorem. In the results, we obtain
sufficient conditions for stability and also conditions for the occurrence of Hopf
bifurcations of the selected problems. The analytical results are applied to the well-

known population models, which are the Mackey-Glass equation and the Nicholson’s
blowflies equation. '

Abstract

(Total 72 pages)
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