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Optimization problems in the context of Machine Learning are usually high-dimensional and are
naturally modelled as non-smooth optimization problem. This setting requires the development of

dedicated optimization algorithms and makes the usage of classical black-box algorithms
impractical. Nevertheless, the special structure of the optimization problems allows for efficient

optimization with first-order algorithms at the forefront. Such algorithms rely on first order
(sub-)derivative information about the objective function with a suitable concept that generalizes

differentiation to non-smooth functions. In this talk, we introduce the common structure that is
exploited by first-order algorithms for non-smooth optimization problems. We discuss the

convergence of so-called Proximal Gradient Algorithms including an analysis of their convergence
rates. Moreover, we develop an approach towards generalizing quasi-Newton methods to the

regime of non-smooth optimization. 
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