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![Numerical results for the bottom-right corner ($a_0=a_1=1$) of the parameter space. The numerically computed
solutions of the dynamical system  are plotted in red. The theoretical predictions for the stable elliptic, stable focus, and
unstable periodic orbits are plotted in blue, green, and yellow, respectively. The prediction of the Hopf bifurcation is
marked by the dotted blue line.[]{data-label="fig:bottombottom"}](figure4){width="0.7\columnwidth"} As one would
expect from the theory, there is an elliptic solution that is stable at low values of $v$, whereas the focus solution dominates
for large $v$. Again, an interesting phenomenon is observed for larger values of $v$, as the elliptic solution turns into a
limit cycle. As it can be seen, in the region where both fixed points exist, there exist stable and unstable periodic orbits.
\[sec:conclusion\]Conclusion ============================ In this paper, we derived an analytical description for
the behavior of an autocatalytic reaction involving a time delayed feedback loop. A delayed feedback loop consists of a
first-order differential equation, that is integrated in the phase plane. The differential equation describes the reaction
kinetics, whereas the integration produces the time delay of the overall dynamical system. Our stability analysis of the three
equilibria points of the dynamical system show that a delay creates the scenario for an initial value problem with a cyclic
steady state which is located at the origin of the phase plane. Our stability analysis also shows that an increase of the delay
time $T$ can lead to chaotic dynamics, which can be observed in the limit cycle solutions for sufficiently large $T$. We
used the theory of delayed feedback systems to derive an analytical estimate for the maximal delay time $T$ for which the
stable limit cycle 570a42141b
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