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Interaction between randomness and geometric structures in simplicial complexes
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simplicial complexes and its relation to probability theory. To this end, the relations

Betti

This study mainly focuses on the geometric structure of a familﬁ_ofb
ip between

Betti numbers of simplicial complexes and eigenvalues of the corresponding graph Laplacian was
discussed. Furthermore, we proved limit theorems, such as the law of large numbers and the large
deviation principle, in relation to the persistent homology for a family of random simplicial
complexes. These studies can be regarded as higher-dimensional analogues of the study of random

graphs.
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1
n Estimates of p Estimates of d°
0 -0.9502705- - - < p < —-0.8918673 - - - 1.271650 - - - < d'°° < 1.300763 - - -
1 —0.9353387-- - < p < -0.9269092 - - - 1.289402 - - - < d!*° < 1.293544 - - -
2 —-0.9320224 - - - < p < —-0.9287450 - - - 1.290308 - - - < d!*° < 1.291920- - -
3 —-0.9307764 - - - < p < —-0.9299684 - - - 1.290911 - - - < d!*® < 1.291308 - - -
4 —-0.9302937 - - - < p < —-0.9300433 - - - 1.290947 - - - < d*° < 1.291071 - - -
5 -0.9302027 - - - < p < -0.9301663 - - - 1.291008 - - - < d!*® < 1.291026- - -
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