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The closest vector in a lattice problem for quantum comple-
xity
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A quantum system perturbed by the environment is prone to errors. The existence of the environment
itself implies that any given eigenstate of a pure Hamiltonian rapidly decays, hampering the information
storage and processing in quantum computers. We wish to minimize errors by performing the most
efficient synthesis of a given evolution. An important concept to achieve this goal is quantum comple-
xity,understood as a metric of how hard it is to synthesize a given evolution. In general, the quantum
complexity of a system is the amount of gates, from a given set of universal gates, needed to produce
some unitary transformation. Once we can combine gates in a number of fashions to produce the same
unitary transformation, complexity is the measure of the least number of gates able to produce such
unitary. As Nielsen (1) points out, to find the complexity of a given system is to find the geodesic over
a Finsler manifold. In particular, to find a class of geodesics called Pauli geodesics over this manifold,
one needs to solve an instance of the Closest Vector in a lattice Problem (CVP). We wish to implement
the solution of the CVP by making use of artificial neural networks, following Corlay et al. (2) and
Mohammadkarimi et al. (3). At first, we aim to build a machine learning algorithm able to classify the
closest vector in a lattice for Pauli-symmetric Hamiltonians, that is, are diagonal in the computational
basis. (1) Once this is clear, in a future step, we aim to extend the quantum complexity measure given
by Nielsen (1) to non-unitary transformations given by Kraus operators.

Palavras-chave: Quantum computing. Quantum complexity. Closest vector in a lattice problem.
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