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Recurrence is considered as one of the most fundamental and important
property in ergodic theory, and much research has been conducted from various perspectives. This
property is extended from the case of a single transformation to multiple transformations. Regarding

the quantitative aspects of multiple recurrence property, we conducted complementary research on
the general theory and an investigation of specific examples. For families of probability
measure-preserving transformations that are disjoint in the sense of Furstenberg, we established the
mean convergence of multiple ergodic averages and the multiple recurrence result of the Khintchine
type. We also showed that certain specific measure-preserving transformation has minimal self

joining.
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