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EXTENSIONS OF CONVEXITY–BASED INEQUALITIES

VIA POSITIVE LINEAR FUNCTIONALS
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Abstract. This paper establishes refined extensions of fundamental inequalities such as Hardy,
Hölder, Minkowski, AM-GM, and Ky Fan types. Our approach employs partition-based weights,
positive linear functionals, and time scale calculus to obtain sharper estimates valid across contin-
uous, discrete, and quantum domains. We derive new bounds for Csiszár divergences, Kullback-
Leibler divergence, Shannon entropy, and related measures. These results link convexity-based
refinements with modern information theory and provide analytic tools for optimization, error
estimation, and hybrid dynamical systems.
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