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We make progress in the study on limits of computation by exploiting and
developing state of the art techniques in discrete mathematics such as information and coding
theory. More concretely, we obtain the following results: (1) resolution of various analogous
problems to the P vs. NP problem, including a characterization of constant time testability of
properties in sub-linear time computation and separations of Boolean circuit classes, (2)
fine-grained complexity analysis of fundamental computational problems concerning graphs and
constraint satisfaction problems, including a world record polynomial time approximation algorithm
for the 3 coloring problem, and (3) Applications of sub-linear time computation and graph
%{ggggthms to the areas such as machine learning and big data processing, based on the results of
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