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Abstract: In the present paper we study the integral representation of nonnegative finely
superharmonic functions in a fine domain subset U of a Brelot P-harmonic space Ω with
countable base of open subsets and satisfying the axiom D. When Ω satisfies the hypoth-
esis of uniqueness, we define the Martin boundary of U and the Martin kernel K and
we obtain the integral representation of invariant functions by using the kernel K. As
an application of the integral representation we extend to the cone S(U) of nonnegative
finely superharmonic functions in U a partition theorem of Brelot. We also establish an
approximation result of invariant functions by finely harmonic functions in the case where
the minimal invariant functions are finely harmonic.

Keywords: finely harmonic function; finely superharmonic function; fine potential; fine
Green kernel; integral representation; Martin boundary; fine Riesz-Martin kernel
AMS Subject Classification: 31D05, 31C35, 31C40

References

[1] Alfsen E.M., Compact Convex Sets and Boundary Integrals, Ergebnisse der Mathematik und
ihrer Grenzgebiete, 57, Springer, New York, 1971.

[2] Armitage D.H., Gardiner S. J., Classical Potential Theory, Springer Monographs in Mathe-
matics, Springer, London, 2001.

[3] Beznea L., Boboc N., On the tightness of capacities associated with sub-Markovian resolvents,
Bull. London Math. Soc. 37 (2005), no. 6, 899–907.

[4] Boboc N., Bucur Gh., Natural localization and natural sheaf property in standard H-cones

of functions. I, Rev. Roumaine Math. Pures Appl. 30 (1985), no. 1, 1–21.
[5] Boboc N., Bucur G., Cornea A., Order and Convexity in Potential Theory, H-cones, Lecture

Notes in Mathematics, 853, Springer, Berlin, 1981.
[6] Brelot M., Sur le principe des singularités positives et la topologie de R. S. Martin. Ann.

Univ. Grenoble. Sect. Sci. Math. Phys. (N. S.) 23 (1948), 113–138 (French).
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