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ABSTRACT — We consider a class of nonconvex optimization problems arising from spectrum management in
multiuser communication. For the discretized version of this problem, we characterize its computational complexity
under various practical settings and study the structure of its global optimal solutions. It is shown that this
discretized nonconvex optimization problem is NP-hard in general and has a positive duality gap. Surprisingly this
duality gap disappears asymptotically as the size of discretization step decreases to zero, thanks to a hidden
convexity that can be uncovered by the Lyapunov Theorem in functional analysis. Based on this asymptotic zero
duality result and a Lagrangian dual relaxation, we present, for any positive $\epsilon$, a polynomial time
approximation scheme to compute an $\epsilon$-optimal solution for the continuous version of the resource
management problem.
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