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Abstract: The degrees of freedom of the K-user additive-noise interference
channel determine the asymptotic growth of the maximal sum rate as a function of
signal-to-noise ratio. Determining the degrees of freedom has been an active and
challenging research subject, in view of the fact that the sum-rate capacity remains
unknown. Built upon the concept of information dimension introduced by Alfred
Renyi in 1959, we give a general formula for the degrees of freedom as a function
of the channel matrix involving maximization of a sum of information dimensions
over K input distributions. Known results are recovered and generalized as
corollaries of this general approach. The singular structure of the optimal input
distribution is revealed and connections to fractal geometry are drawn. As an
important auxiliary result, we also develop new additive-combinatorial inequalities
for Shannon entropy and information dimensions.
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