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Abstract:
In this talk I propose a unified view of machine learning that relies on modeling the
environment as an appropriate collection of constraints that the agent is expected to satisfy.
Nearly every task, which has been faced in machine learning can be modeled under this
mathematical framework. Linear and linear threshold machines, neural networks, and kernel
machines are mostly regarded as adaptive models that need to softly-satisfy a set of pointwise constraints corresponding to the training set. The classic risk, in both the functional and
empirical forms, can be regarded as a penalty function to be minimized in a soft-constrained
system. Unsupervised learning can be given a similar formulation, where the penalty function
somewhat offers an interpretation of the data probability distribution. While regarding
symbolic knowledge bases as a collection of constraints, I draw a path towards a deep
integration with machine learning that relies on the idea of adopting multivalued logic
formalisms, like in fuzzy systems. A number of case studies are discussed to facilitate the
acquisition of the theory.
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