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This study focused on developement of the combinatorial homotopy theory of

simplicial complexes and posets (categories) and its applications. The combinatorial homotopy theory

is based on removing points, unlike the classical homotopy theory of spaces based on continuous
deformations. Such a descrete operation is compatible with design of algorithms, and we can expect
practical applications.
This study developed the combinatorial homotopy theory, and considered applications to computation
of topological invariants and sensor network theory with respect to Euler characteristic.We showed
that the numerical invariants LS and TC of finite simplicial complexes can be calculated essentially
by finite discrete operations and barycentric subdivisions.Moreover, we computed some Euler
characteristic of the quotient categories by group actions.
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