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Secure Multi-party Computing Protocol Based on Efficient Fully Homomorphic Encryption
ZHU Zong-wu and HUANG Ru-wei

School of Computer and Electronic Information, Guangxi University, Nanning 530004 , China
Abstract In view of the problem of large ciphertext size and low efficiency of the current secure multi-party computation protocol
based on fully homomorphic encryption, this paper proves that the fully homomorphic encryption scheme that supports multi-bit
encryption proposed by Chen et al. satisfies the key homomorphism. Based on this scheme and threshold decryption,an efficient
and secure multi-party computation protocol with three rounds of interaction under the common random string(CRS) model is de-
signed. The protocol can be concluded from the non-interactive zero knowledge proof that the protocol is safe under the malicious
model.and its security can be boiled down to the variants of the learning with errors problem(LWE). Compared with the existing
protocol of the CRS model, the protocol supports multi-bit encryption, which can effectively reduce the complexity of the NAND
gate. At the same time, the size of the ciphertext is smaller,the amount of calculation is reduced.and the time and space efficiency
are improved.
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