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Submodular Capacity Problem in Wireless Networks

MEB « Ry RO —DDRIR « PRAFKRF

Abstract- In wireless networks, when multiple transmissions occur simultaneously within the same frequency band, wireless signals
interfere with each other, potentially preventing communication. The Signal to Interference plus Noise Ratio (SINR) model mathematically
describes the conditions under which such interference occurs in a manner close to real-world scenarios. The weighted capacity problem is
a combinatorial optimization problem that maximizes the weighted sum of communication links capable of transmitting simultaneously in the
same frequency band under the SINR model. A limitation of this problem is that its objective function is a modular function, restricting the
types of real-world problems it can represent. Thus we introduce a new submodular capacity problem by generalizing the objective function
of the weighted capacity problem to a submodular function. We propose a constant-factor approximation algorithm for the submodular
capacity problem. Moreover, we implemented the algorithm, and verified its actual performance through numerical experiments.
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