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Improvements of Quantum Summation Circuits and
Analyses of Robustness for Decoherence Error by Simulation
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It is important to calculate numerical integrals in science and engineering. There is a quan-
tum summation algorithm to calculate these fast on a quantum computer. This algorithm is
exponentially faster than the best known classical deterministic algorithms and quadratically
faster than the best known classical probabilistic algorithms. Thus, there have been many
studies of the quantum summation algorithm. However, these studies have focused on ana-
lyzing the complexity of the algorithm and no one has investigated the actual behaviors of
this algorithm by a quantum computational simulator.

In this paper, we estimated the robustness for decoherence errors of this quantum summa-
tion circuits. Moreover, we constructed quantum summation circuits robust for decoherence
error by improving circuits, showed the difference of the behaviors in the presence of decoher-
ence errors between on the existing circuits and on the improved circuits, and evaluated the
usefulness of our improved quantum summation circuits.
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