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It is known by the McMillan theorem that in the class of uniquely decodable
codes, the Huffman code is the optimal FV code that attains the minimum average code length. But, the
MacMillan theorem assumed implicitly that only a fixed code tree is used.

In this research, we proposed the almost instantaneous FV (AIFV) codes which use multiple code trees and
source symbols are assigned to incomplete internal nodes in addition to leaves. We showed that the AIFV
code can attain shorter average code length than the Huffman code. Furthermore, we also showed for binary
or ternary sources that the optimal AIFV code can be constructed by using the integer programming and an
iterative optimization.
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