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Relationships among harmonic functions, solutions to the heat equation, the
Green and heat kernels and their defining domains, the influence of the space complexity to the
boundary behavior were studied. They were applied to various fields such as non-smooth Euclidean
domains, manifolds, varifolds, networks and fractals. In particular, new results were obtained in
Harnack principle with exceptional sets, estimates of the principal frequency in terms of capacitary
width, sufficient conditions for the global boundary Harnack principle based on the capacitary
width of sublevel sets of the Green function, conditions for the parabolic boundary Harnack
principle (Intrinsic Ultracontractivity), the critical exponent of a graph domain enjoying the
global boundary Harnack principle, and the 0-1 law of the capacity density at infinity and so on.
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