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Abstract 

Characterization of entropy functions is of fundamental importance in information theory. By imposing constraints 
on their Shannon outer bound, i.e., the polymatroidal region, one obtains the faces of the region and entropy 
functions on them with special structures. In this talk, we introduce a system of entropy function characterization 
from the perspective of faces of the polymatroidal region, which covers the traditional inequality characterization. 
We enumerated all 59 types of 2-dimensional faces of Γ4 by an algorithm, fully characterize entropy functions on 
57 types of them, and partially characterize the remaining 2 types. For some of the faces, we adopt the graph-
coloring approach to characterize the entropy functions on them, and for the others, we introduce some new 
combinatorial design structures. These structures are generalizations of variable-strength orthogonal which are 
utilized to characterize matroidal entropy functions, and they are interesting themselves for combinatorial theorists. 
This work is collaborated with my master student Shaocheng Liu, and Prof. Minquan Cheng from Guangxi Normal 
University. 
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