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Greedy Sampling Methods (GSMs) are widely used to construct approximate solutions of Configuration
Optimization Problems (COPs), where a loss functional is minimized over finite configurations of points in a
compact domain. However, classical greedy strategies often suffer from poor scalability as the dimension of the
parameter space increases. The Randomized Polytope Division Method (R-PDM) addresses this limitation and
exhibits improved scaling properties [1].

In this talk, the Randomized Polytope Division method is introduced, and we propose a stochastic framework
in which greedy-type methods — such as R-PDM — are formulated as continuous-time Markov processes on the
space of configurations. This viewpoint enables convergence analysis in expectation and in probability under
mild structural assumptions on the error functional and the transition kernel. For global error functionals, we
derive explicit convergence rates, including logarithmic, polynomial, and exponential decay, depending on an
abstract improvement condition.
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