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Verifying the superiority of Shor algorithm

based on the principle of quantum computing

LIU An-hang’, LI Hao-yu', GUAN ]Jia,
ZHANG Zhi-hua, FANG Kai, HE Li, SHEN Jun
(School of Physics Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: The quantum algorithm for decomposing the prime factors of large numbers, that is the

Shor algorithm, was analyzed theoretically, and the problem of decomposing the prime factors of large

numbers was transformed into the problem of solving the period of a function. Experiments based on

Shor algorithm were designed. By comparing the number of operations required to solve the quantum

computational method and the classical computational method respectively when applied to the same

function, it could be concluded that the quantum computational method requires only polynomial-level

complexity in the problem of solving the period of a function. This conclusion demonstrated the obvi-

ous superiority of quantum computing in the problem of decomposition of large numbers by prime fac-

tors.

Key words: Shor algorithm; quantum parallel computation; quantum Fourier transform
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