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Theoretical performance of variable-to-fixed length source codes is investigated.
First, the performance of fixed-to-fixed length code, which is a subclass of variable-to-fixed length
code, is investigated under two criteria, which are the asymptotic coding rate and the asymptotic
redundancy. Under these two criteria, the optimal code class are defined and the conditions of inclusion
relations of these two classes are formulated by the information-spectrum methods. Second, the asymptotic
performance of a multi-shot Tunstall code is investigated for a stationary memoryless source. Geometrical
mean of the leaf numbers of the Tunstall trees is newly defined. It is clarified that this quantity plays
crucial roles at the evaluation of the asymptotic coding rate. Moreover, it is clarified that the
situation is different between one-shot Tunstall code and multi-shot Tunstall code. The difference is
characterized by the geometrical mean of the leaf numbers of Tunstall trees.
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