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Abstract. We study the boundedness of singular integral operators with Calderén—Zygmund
kernel and their commutators in Orlicz spaces L®, with coefficients in the space of functions
with Vanishing Mean Oscillation (V' M O), combined with the classical approach of "freezing of
the coefficients” method. Then, we establish boundedness results in L® under suitable structural
assumptions on the Young function ¢, namely requiring the global A, and V5 conditions. The
proofs rely on decomposition techniques and weak-type estimates.

In conclusion, these results provide a functional-analytic foundation for a priori estimates
and interior regularity of solutions to higher-order elliptic operators with discontinuous coeffi-
cients: more precisely, we consider the following linear uniformly elliptic systems of order 20,

b > 1, in the sense of Douglis—Nirenberg in an open domain 2 C R", n > 3

Lz, Dyu:= > Au(r)D*u(z) = f(z), =z, (1)

|a|=2b

with matrix A, = {af;,(v)}7}_, of coefficients a5, € VMO N L>(Q), for all |a| = 2b and for
each j,k=1,...,m.

Our main result establishes interior Sobolev-Orlicz W L2> estimates for strong solutions:
specifically, we prove that if f € L®(Q), any strong solution u € W L2 of the system (T)
satisfies

||'U'”WLg7(Q/) <C (||f||L‘1>(Q”) + ||u||L<1>(Q~))

for every pair of subdomains ' € 2" € (). The proof of this result is mainly based on the
technique known for LP spaces and Morrey spaces, with the use of an interpolation inequality
in Orlicz spaces.
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