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Abstract. Using the factorizations of suitable operators, we establish several identities that give
simple and direct understandings as well as provide the remainders and optimizers of the sharp
generalized uncertainty principles.

Mathematics subject classification (2020): 81S07, 26D10, 46E35, 35A23.
Keywords and phrases: Uncertainty principle, Caffarelli-Kohn-Nirenberg inequality, factorizations of

differential operators, sharp constants, optimizers.

RE F ER EN C ES
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