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 2\. Shang X, Hu Q. The state of chaos and complexity in nonlinear science, as exemplified by the study of coupled nonlinear oscillators. 2003;9(7):1103-1122. 3\. Pronk H, Schomerus H. Orthogonal distance-based estimation of weighted phase lag index for EEG analysis.  2012;12(22):2735-2743. 4\. Pronk H, Schomerus H. Parametric mapping of phase synchronization measures: Comparisons of
weighted phase lag index, phase sync, and circular variance.  2011;11(2):529-542. **Introduction** We use the phase plane to illustrate some special cases, the graph of the phase function $z$ of the system (\[1-3\])-(\[1-7\]) is plotted as Figure \[fig:1\].\ The phase plane diagram for system (\[1-3\])-(\[1-7\]) is plotted in Figure \[fig:2\]. **The Model** \[tab:1\] In chemical engineering the system of
nonlinear ordinary differential equations:$$\label{1-1} \frac{dy_{1}}{dt}=\frac{\varepsilon_{1}-\alpha y_{1}^{\beta}-\beta y_{2}}{\alpha_{1}+y_{1}},$$ $$\label{1-2} \frac{dy_{2}}{dt}=\frac{\varepsilon_{2}-\gamma y_{1}^{\alpha}-\delta y_{2}^{\delta}}{\alpha_{2}+y_{2}},$$ where $y_1$, $y_2$ are dimensionless concentrations of urea and acetate, respectively, and $\varepsilon_1$,

$\varepsilon_2$ are dimensionless concentrations of ammonia and phosphoric acid, respectively, $\alpha_{1}$, $\alpha_{2}$ and $\alpha$ are positive parameters, $\beta$, $\gamma$ and $\delta$ are non-negative parameters. The coefficient of the nonlinear term is positive. In the system (\[1-1\])-( 82157476af
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