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Abstract

This work utilizes computation tools to solve an important open problem in information theory and
network coding, that is, to calculate the rate regions of multi-source multi-sink networks. For
enumeration purposes, notions of minimal networks and network equivalence are defined. Then,
efficient enumeration algorithms, based on the Leiterspiel algorithm, are developed. With the
enumeration tools, millions of non-isomorphic networks are enumerated and solved by our
computation software. To analyze the huge repository of rate regions, operators that relate
networks of different sizes are defined so that more large networks can be solved, and forbidden
network minors regarding some classes of linear codes can be obtained.
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