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                    Abstract
With the aim of applying numerical methods, we develop a formalism for physiologically structured population models in a new generality that includes consumer–resource, cannibalism and trophic models. The dynamics at the population level are formulated as a system of Volterra functional equations coupled to ODE. For this general class, we develop numerical methods to continue equilibria with respect to a parameter, detect transcritical and saddle-node bifurcations and compute curves in parameter planes along which these bifurcations occur. The methods combine curve continuation, ODE solvers and test functions. Finally, we apply the methods to the above models using existing data for Daphnia magna consuming Algae and for Perca fluviatilis feeding on Daphnia magna. In particular, we validate the methods by deriving expressions for equilibria and bifurcations with respect to which we compute errors, and by comparing the obtained curves with curves that were computed earlier with other methods. We also present new curves to show how the methods can easily be applied to derive new biological insight. Schemes of algorithms are included.
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Appendix
Appendix
This appendix contains the pseudo-code schemes of the algorithms that correspond to the numerical methods presented in Section 5. We here use the pseudo-code language established in Allgower and Georg (2003). Before the continuation of an equilibrium or a bifurcation, Algorithm 1 reduces the dimension of \(u_0\) to obtain \(\hat{u}_0\). Under one-parameter variation, Algorithm 6 computes equilibrium curves, where \(\hat{H}(\hat{u}_i)\) is obtained with Algorithm 3, and the predicted point \(\hat{v}_{i+1}\) with Algorithm 4. \(R_0(I,E,p)\) and \(\varTheta (I,E,p)\) are computed with Algorithm 2. For detecting saddle-node bifurcations, we use as test function the last component of \(t_i\) obtained with Algorithm 4, and for transcritical bifurcations the output of Algorithm 5. Under two-parameter variation, Algorithm 9 computes bifurcation curves, where \(\hat{L}(\hat{u}_i)\) is obtained with Algorithm 7 for transcriticals and with Algorithm 8 for saddle-nodes.
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