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Optimization and machine learning algorithms that use
quantum effects to process information have caught a
lot of attention in recent years. Quantum optimization
and machine learning algorithms may allow for solving
problems that are intractable for known classical
algorithms. Advances in variational quantum circuit
theory offer techniques to design new quantum
optimization and machine learning algorithms. Several
of these algorithms, e.g., the quantum approximate
optimization algorithm, and quantum neural networks,
are among leading candidates for demonstrating
quantum advantage in solving practical industry
problems. Thus, there is an increasing need to
understand in which problems and with which
algorithms quantum advantage can be expected. In
particular, understanding underlying problem symmetry,
and parametrized quantum circuit’s symmetry, could
allow for achieving helpful quantum interference effects
leading to quantum advantage. This Special Issue is
intended to discuss quantum algorithms for
optimization and machine learning, and how machine
learning techniques can help in improving these
algorithms.
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About the Journal
Message from the Editor-in-Chief
Symmetry is ultimately the most important concept in
natural sciences. It is not surprising then that very basic
and fundamental research achievements are related to
symmetry. For instance, the Nobel Prize in Physics 1979
(Glashow, Salam, Weinberg) was received for a unified
symmetry description of electromagnetic and weak
interactions, while the Nobel Prize in Physics 2008
(Nambu, Kobayashi, Maskawa) was received for the
discovery of the mechanism of spontaneous breaking of
symmetry, including CP symmetry. Our journal is named
Symmetry and it manifests its fundamental role in
nature.
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