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Warm Starting for Sequences of MINLPs

In this work, we consider a sequence of convex mixed-integer nonlinear programs (MINLPs)
where the change in the problem is small and known in advance. Since each subproblem in
the sequence is a convex MINLP, it can be solved with the method of Outer Approximation
(OA) which is a classic method for solving such problems. The goal is to improve the efficiency
of solving the sequence of problems.

To motivate the interest in solving sequences of MINLPs, we present two settings where this
technique is useful. First, to solve a biobjective MINLP we can use the so-called epsilon-con-
straint method. This method solves a sequence of similar convex MINLPs to approximate the
set of nondominated points. Second, in sparse regularized linear regression we would like to
compare the effect of different values of the regularization parameter. This can also be for-
mulated as a sequence of convex MINLPs for the different values of the parameter.

The main contribution of the work is the two methods presented of how to reuse the polyhe-
dral approximation from a solved subproblem when solving the next one. The first method
proposed, named cut-tightening, reuses the cuts from the former subproblem by updating the
value of the parameter. The second method proposed, named point based, generates new
cuts based on the integer combinations that generate the polyhedral approximation. These
are compared to the baseline method of restarting OA from the last optimal point. The com-
putational results show that there is a noticeable improvement in both solution time and the
number of iterations needed to solve each subproblem. Especially the cut-tightening tech-
nigue seems promising.
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