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HÖLDER CONTINUITY UP TO THE BOUNDARY OF

SOLUTIONS TO NONLINEAR FOURTH–ORDER ELLIPTIC

EQUATIONS WITH NATURAL GROWTH TERMS

SALVATORE BONAFEDE AND MYKHAILO V. VOITOVYCH

Abstract. In a bounded open set Ω ⊂ R
n , n � 3 , we consider the nonlinear fourth-order partial

differential equation ∑|α|=1,2 (−1)|α|Dα Aα(x,u,Du,D2u)+B(x,u,Du,D2u) = 0. It is assumed
that the principal coefficients {Aα}|α|=1,2 satisfy the growth and coercivity conditions suitable

for the energy space W̊ 1,q
2,p (Ω) = W̊ 1,q(Ω)∩W̊ 2,p(Ω) , 1 < p< n/2 , 2p < q < n . The lower-order

term B(x,u,Du,D2u) behaves as b(u)
{|Du|q + |D2u|p}+g(x) where g ∈ Lτ (Ω) , τ > n/q . We

establish the Hölder continuity up to the boundary of any solution u∈ W̊ 1,q
2,p (Ω)∩L∞(Ω) by using

the measure density condition on ∂Ω , an interior local result and a modified Moser method with
special test function.
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[6] S. BONAFEDE, V. CATALDO, S. D’ASERO, Hölder continuity up to the boundary of minimizers
for some integral functionals with degenerate integrands, J. Appl. Math. 2007, Article ID 31819
doi:10.1155/2007/31819 (2007), 14 pages.

[7] S. BONAFEDE, F. NICOLOSI,On the sets of regularity of solutions for a class of degenerate nonlinear
elliptic fourth-order equations with L1 data, Bound. Value Probl. 2007, (2007), 1–15.

[8] S. BONAFEDE, F. NICOLOSI, On regularity up to the boundary of solutions to a system of degenerate
nonlinear elliptic fourth-order equations, Complex Var. Elliptic Equ. 53, 2 (2008), 101–116.

[9] V. CATALDO, S. D’ASERO, F. NICOLOSI, Regularity of minimizers of some integral functionals with
degenerate integrands, Nonlinear Anal. 68, 11 (2008), 3283–3293.

[10] P. CIANCI, G. R. CIRMI, S. D’ASERO, S. LEONARDI, Morrey estimates for solutions of singular
quadratic nonlinear equations, Ann. Mat. Pura Appl. (4), 196, 5 (2017), 1739–1758.

[11] G. R. CIRMI, Nonlinear elliptic equations with lower order terms and L1,λ -data, Nonlinear Anal. 68,
9 (2008), 2741–2749.

[12] G. R. CIRMI, S. D’ASERO, S. LEONARDI, Fourth-order nonlinear elliptic equations with lower
order term and natural growth conditions, Nonlinear Anal. 108, (2014), 66–86.

c© � � , Zagreb
Paper DEA-11-03

http://dx.doi.org/10.7153/dea-2019-11-03


108 S. BONAFEDE AND M. V. VOITOVYCH

[13] G. R. CIRMI, S. D’ASERO, S. LEONARDI, Gradient estimate for solutions of nonlinear singular
elliptic equations below the duality exponent, Math. Methods Appl. Sci. 41, 1 (2018), 261–269.

[14] G. R. CIRMI, S. LEONARDI, Regularity results for the gradient of solutions linear elliptic equations
with L1,λ data, Ann. Mat. Pura Appl. (4), 185, 4 (2006), 537–553.

[15] G. R. CIRMI, S. LEONARDI, Regularity results for solutions of nonlinear elliptic equations with L1,λ

data, Nonlinear Anal. 69, 1 (2008), 230–244.
[16] G. R. CIRMI, S. LEONARDI, Higher differentiability for solutions of linear elliptic systems with mea-

sure data, Discrete Contin. Dyn. Syst. 26, 1 (2010), 89–104.
[17] G. R. CIRMI, S. LEONARDI, Higher differentiability for the solutions of nonlinear elliptic systems

with lower-order terms and L1,θ -data, Ann. Mat. Pura Appl. (4), 193, 1 (2014), 115–131.
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