
Journal of
Mathematical

Inequalities

Volume 18, Number 4 (2024), 1217–1232 doi:10.7153/jmi-2024-18-69

HIGHER ORDER POINCARÉ INEQUALITY AND CACCIOPPOLI

INEQUALITY WITH ORLICZ NORMS FOR DIFFERENTIAL FORMS

JINLING NIU, GUANNAN SHI AND YUMING XING ∗

Abstract. In this paper, we establish the local higher order Poincaré inequality and Caccioppoli
inequality with Orlicz norms for solutions to the non-homogeneous A -harmonic equations on
differential forms. Moreover, the global higher order Poincaré inequality and Caccioppoli in-
equality are derived. As applications, the higher order Caccioppoli-type inequality and a weak
type inequality for homotopy operator are obtained.
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[17] Y. LV, Poincaré inequalities and the sharp maximal inequalities with -norms for differential forms, J.
Inequal. Appl. 1 (2013), 1–11.

[18] G. LU AND R. L. WHEEDEN, High order representation formulas and embedding theorems on strat-
ified groups and generalizations, Studia Mathematica 142 (2000), 101–133.

[19] J. NIU AND Y. XING, The higher integrability of commutators of Calderón-Zygmund singular integral
operators on differential forms, J. Funct. Spaces. 2018 (2018), 1–9.

[20] C. A. NOLDER, Hardy-Littlewood theorems for A -harmonic tensors, Illinois J. Math. 43 (1999), 613–
632.

[21] E. W. STRDULINSKY,Higher integrability from reverse Hölder inequalities, Indiana University Math-
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