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Figure 1 (Color online) The whole communication framework of the
proposed SMQC protocol. In the figure, quantum communication and
classical communication are marked with solid lines and dotted lines
with arrows respectively, and the two connected circles represent the
information carrier of the protocol, namely the two-particle entangled
states.
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Table 1 An example of the three-party quantum security computation
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An efficient secure multiparty quantum computation protocol
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Secure multiparty computing is an important class of cryptographic primitives and is widely used in electronic voting, data
mining, blockchain, cloud computing and other fields. In this paper, we propose an efficient secure multiparty quantum
computation protocol based on quantum entanglement and the Euler theorem. In this protocol, all participants can safely
compute multivariate polynomial functions with the help of a semitrusted third party. A performance analysis shows that
the protocol is correct and can resist some common external and internal attacks. Additionally, the proposed protocol not
only improves particle detection efficiency but also effectively reduces the communication complexity.

quantum cryptography, secure multiparty quantum computation, Euler theorem, polynomial function
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