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Abstract. In this paper, by using the Hermitian metric and Chern connection, we
study the case of a strictly pseudoconvex domain G with non-smooth boundaries in a
complex manifold. By constructing a new integral kernel, we obtain a new Koppelman–
Leray–Norguet formula of type (p,q) on G, and get the continuous solutions of ∂̄–
equations on G under a suitable condition. The new formula doesn’t involve integrals
on the boundary, thus one can avoid complex estimations of the boundary integrals,
and the density of integral may be not defined on the boundary but only in the domain.
As some applications, we discuss the Koppelman–Leray–Norguet formula of type
(p,q) for general strictly pseudoconvex polyhedrons (unnecessarily non-degenerate)
on Stein manifolds, also get the continuous solutions of ∂̄–equations under a suitable
condition.
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1 Introduction

As early as 1831, Cauchy found the famous Cauchy integral formula, which named by his
name. Many mathematicians were aware of the importance of integral representation in
complex analysis. Later, the integral representation method gradually became one of the
main methods of complex analysis in several variables, because one of its main virtues
is that it is easy to estimate like the Cauchy integral formula in one complex variable. It
is well known that the integral representations and their applications for (0,q) differen-
tial form in Cn have been deeply studied(see, for instance [1–10]). But the research for
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integral representations on complex manifolds began in 1980s. Most of the results, so
far, have been concerned with Stein manifolds(see, for instance [4,5,11-13]). In the early
1990s, Berndtsson B [14] studied the theory of integral representations on general com-
plex manifolds and gained in a quite general integral kernel under a suitable condition.
Using this kernel, the Koppelman formula on complex manifolds was obtained. Based
on it, Zhong T [15] got the Koppelman–Leray–Norguet formula of type (p,q) on a bound-
ed domain G with piecewise C1 smooth boundaries in a complex manifold, and gave the
continuous solutions of ∂̄–equations on G under a suitable condition.

In this paper, by using the Hermitian metric and Chern connection, the case of a strict-
ly pseudoconvex domain G with non-smooth boundaries in a complex manifold is stud-
ied. By constructing a new integral kernel, a new Koppelman–Leray–Norguet formula
of type (p,q) on G is obtained, and the continuous solution of ∂̄–equations on G under a
suitable condition is given. The new formula doesn’t involve integrals on the boundary,
thus complex estimations of the boundary integrals can be avoided, and the density of
integral may be not defined on the boundary but only in the domain. As an applica-
tion, Cn and Stein manifold are taken as examples to discuss the relationship between
the conclusion of this paper and the corresponding conclusion in [4]. The Koppelman–
Leray–Norguet formula of type (p,q) for general strictly pseudoconvex polyhedrons with
unnecessarily non-degenerate on Stein manifolds is also discussed, and the continuous
solution of ∂̄–equations under a suitable condition is given, it implies the corresponding
result in paper [13].

2 Basic knowledge and lemma

Let M be a complex manifold, X = M×M, E is supposed to be a holomorphic vector
bundle of rank n over X, and η is a holomorphic section to E such that

{η=0}=Y={(ζ,z)∈X|ζ= z}.

Let ξ be any smooth section to E∗ that is a dual bundle of E, which is admissible for
η, i.e. For any compact set B⊆X, we have

|ξ|≤ cB |η| and |〈ξ,η〉|≥CB |η|
2,

where cB and CB are constants only concerned with B, e.g. ξ is dual vector of η on some
measurement, then ξ is admissible for η. We consider extensional equation

dK=[Y]−Cn[Θ], (2.1)

where Θ is a formal curvature of some connections for E, Cn[Θ] is the nth Chern form of
Θ. Berndtsson B obtained explicit solution of (2.1)(name it Berndtsson’s kernel)

K[ξ,η](z,ζ)Λ=
ξ∧Dη

n!(2πi)n

n−1

∑
k=0

(
n
k

)
(−1)k (D∗ξ∧Dη)n−k−1

〈ξ,η〉n−k
∧Θ̃k, (2.2)


