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            Abstract
Shorâ€™s quantum factoring algorithm exponentially outperforms known classical methods. Previous experimental implementations have used simplifications dependent on knowing the factors in advance. However, as we show here, all composite numbers admit simplification of the algorithm to a circuit equivalent to flipping coins. The difficulty of a particular experiment therefore depends on the level of simplification chosen, not the size of the number factored. Valid implementations should not make use of the answer sought.
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                    Figure 1: Circuit for Shorâ€™s algorithm using the semi-classical quantum Fourier transform.[image: ]


Figure 2: The circuit for the fully compiled Shorâ€™s algorithm.[image: ]


Figure 3: Experimental data from unbiased coins.[image: ]
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        Editorial Summary
A cautionary approach to quantum computing
Building a device capable of factoring larger numbers is a major goal of quantum computing. Some small-scale demonstrations of an algorithm for quantum factoring (known as Shor's algorithm) exist, but these have used simplifications dependent on knowing the factors in advance. John Smolin et al. use a simple coin-tossing exercise to illustrate the dangers of over-simplification, and suggest a more stringent test for experimental demonstrations of Shor's algorithm.
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