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In this talk, we analyse the role of optimal control interacts in bifurcating solutions of
nonlinear parametric partial differential equations [1]. Indeed, in the nonlinear setting,
given a parameter, multiple solutions can arise from the same parametric value. The main
question is: can optimal control change the behaviour and the stability of state solution
branches when steering the solution towards a preferable desired profile?

We build a general framework for nonlinear optimal control problems to follow the optimal
branches, investigating the stability properties of the obtained controlled solutions. The
proposed strategy is applied to several test cases governed by bifurcating Navier-Stokes
equations. We test the impact of the optimal control over a pitchfork bifurcation diagram
in terms of behaviuor and stability eigenvalue analysis of the controlled state.

Moreover, we will briefly introduce model order reduction for such optimal control prob-
lems together with some numerical results in terms of reduction of the systems, since they
can be exploited for faster analysis of these complex phenomena.
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