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1. Introduction

The notion of classical Newton capacity has been generalized to various forms. Among others, Meyers [1] introduced a
general notion of [P-capacity, which is defined by general potentials of functions in the Lebesgue space L” and such notion of
capacity has been proved to provide rich results in the nonlinear potential theory as well as in the study of various function
spaces and partial differential equations; see e.g., [2]. Most useful [P-capacities are Riesz capacity and Bessel capacity, and
we can estimate the capacities of balls B(x, r) for these special cases, which are used to obtain relations between these
capacities and Hausdorff measures (cf. the references cited above as well as [3,4]).

In [5], the notion of [P-capacity was generalized by replacing LP by Orlicz space. Recently, there appeared several papers
dealing with capacities for special types of Orlicz spaces and estimates of the capacity of balls: [6-9].

In the mean time, variable exponent Lebesgue spaces and Sobolev spaces were introduced to discuss nonlinear partial
differential equations with non-standard growth condition, and Sobolev capacity for variable exponent Sobolev space has
been studied in connection with the related nonlinear potential theory: [10,11]. The Riesz capacity for the variable exponent
Lebesgue space [P was considered in [12], and then that for the space [P©) (log L)4") in [13].

The spaces IP®) and I[P (log L)9") are special cases of the Musielak-Orlicz spaces (or, generalized Orlicz spaces); see,
[14,15]. The purpose of the present paper is to extend the notion of capacity to that defined by general potentials of functions
in fairy general Musielak-Orlicz spaces and to show that the capacity thus defined still satisfies fundamental properties
shared by those capacities stated above. We also give estimates of balls for our capacity and apply the estimates to obtain
local behavior of functions in the space and to relate the capacity with a generalized harmonic measure.
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