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Majorization theory is a powerful mathematical tool to compare the disorder in distributions,
with wide-ranging applications in many fields including mathematics, physics, information theory,
and economics. While majorization theory typically focuses on probability distributions, quasiprob-
ability distributions provide a pivotal framework for advancing our understanding of quantum me-
chanics, quantum information, and signal processing. Here, we introduce a notion of majorization
for continuous quasiprobability distributions over infinite measure spaces. Generalizing a seminal
theorem by Hardy, Littlewood, and Pólya, we prove the equivalence of four definitions for both
majorization and relative majorization in this setting. We give several applications of our results in
the context of quantum resource theories, obtaining new families of resource monotones and no-goes
for quantum state conversions. A prominent example we explore is the Wigner function in quantum
optics. More generally, our results provide an extensive majorization framework for assessing the
disorder of integrable functions over infinite measure spaces. https://arxiv.org/abs/2507.22986
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