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In 2002, Blanchard and other authors proved "a positive entropy map implies

Li-Yorke"s chaos" and the result became a major breakthrough in dynamical systems. In a joint
research in 2017, | and Darji succeeded in proving the theorem that graph-like continua admitting
homeomorphisms with positive entropy contain indecomposable subcontinua. The result was only
existence theorem of indecomposable subcontinua. Furthermore, in 2018, I developed this result and
showed that on a graph-like continuum, an entirely new geometric and dynamical structure theorem can
be obtained, which combines the results of Blanchard with the indecomposability of space. To prove
this result, | introduced a new notion of free-tracing property by free chains. Also, by use of the
new notion, | obtained a characterization theorem of graph-like continua containing indecomposable
subcontinua. These results are important results of dynamical systems and geometric topology, in
particular continuum theory.
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