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Connections between quantum control & variational quantum algorithms

Shared quantum-classical optimization loop
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Potential crossover areas

Different levels in a hierarchy of abstractions
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Case study:
A quantum Lyapunov control-inspired quantum

algorithm for combinatorial optimization
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Background: Quantum approximate optimization algorithm (QAOA)
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Background: Quantum approximate optimization algorithm (QAOA)
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This case study: a constructive parameter setting protocol
that does not require classical optimization & 1s inspired

Circuit depth

by quantum control theory

AB Magann, KM Rudinger, MD Grace, M Sarovar, “Feedback-based quantum optimization™: arXiv:2103.08619 (2021)
AB Magann, KM Rudinger, MD Grace, M Sarovar, “Lyapunov control-inspired strategies for quantum combinatorial optimization”: arXiv:2108.05945 (2021)

Alicia B. Magann 2022 APS March Meeting March 15, 2022



SAND2022-###
arXiv:2103.08619 & arXiv:2108.05945

Liyapunov control-inspired algorithm for quantum optimization
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We define control law for £ (t), and then develop Trotterization-inspired
quantum algorithm, with circuits akin to QAOA
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Liyapunov control-inspired algorithm for quantum optimization
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Liyapunov control-inspired algorithm for quantum optimization

Hardware demonstration

Implementation of our protocol to solve a 3 qubit instance of Max(Cut on the ibmq_manila processor
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Summary

* Discussed connections and analogies between (pulse-level) quantum control and (circuit-level)
variational quantum algorithms

* Quthined potential crossover areas: noise, new ansatze, and optimization landscapes

* Described a Lyapunov control-based algorithm for quantum optimization as an example of
quantum control/quantum algorithm crossover
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