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In a bounded domain with smooth or Lipschitz boundary, we established the
boundary Harnack principle for positive superharmonic functions satisfying a nonlinear inequality,
and applied it to obtain two-sided estimates for positive solutions of a superlinear elliptic
equation with O-Dirichlet boundary values and asymptotic estimates for positive solutions with
isolated singularities at a boundary point. Furthermore, we clarified the relationship between
boundary radial growth rates and the Hausdorff dimension of singular sets on the boundary for
positive solutions of a superlinear elliptic equation in the unit ball, and the relationship between

growth rates near interior singular sets and removability of such sets. Also, we give a necessary
and sufficient condition for a sublinear elliptic equation with measure coefficients to have a
positive continuous solution in a general domain.



2 Harnack

Carleson Harnack
Martin Green
Laplace p-Laplace
Lane-Emden —Au =
|ulP~u Harnack
D p>1 Brezis-Turner
u h d(x,dD)
h(x) < u(x) < C{h(x) +d(x,dD)} (x € D)
Bidaut-Veron-Vivier(2000) Dirichlet u=0
h=0
Green Poisson LP
Poisson LP(p>1)
p<1
l<p<
N/(N—2) Lane-Emden Lions
Taliaferro 2014
~2017
Bidaut-Veron-Vivier(2000) D
u Dirichlet
—Au = |u[P7u in D,
u=Aau on dD
A
Cranston-McConnel l
minifG(x Yh(y)Pdy < + 0
x h(x) YY)y
p=1 p>1
Cranston-McConnel l p
1 D Dirichlet u=0 u
u(x) = Cd(x,aD)
2 Lipschitz
Carleson Harnack Bidaut-Veron-
Vivier
3 Cranston-McConnell
Dirichlet

Carleson Harnack



Dirichlet
| —Au=a(x)uPin D

L u=0on aD
D Lipschitz p>1 a(x)
u Dirichlet-Laplace Green
truncationg C
D Clg<u<Cg C u
p pa McKenna-
Reichel (2007) C u
Green
2
D 0 < —Au < CuP
Harnack D
Lipschitz l<p<p, E O
u,v Harnack u/v(ly) Cux)/v(x))
x,y E D 1 Green truncation
g u/g
2010
Harnack
Martin
N B 0 < —-Au(x) < C(1 — XD~ *ux)P
1<p<(N+1)/(N-1) O<a<N+
1-p(N-1) +0o0 N-1 Hausdorff
0 @ = [xXDN"tu) +00
2010
O<B<N-1 @ = IxXDPux)
Hausdorff N—-1-B
N—-1-8 Hausdorff 0
Green
Hausdorff
D Dirichlet
{—Au =puuP +v inD
. u=f onadD
A. Seesanea O<p<l1l puv D
f W, v
Schauder
N Euclid

—Apu = a(x)|ul? + b()|[Vul® + c(x)[ul”|Vul®
l1<p<N O0<m<N-p O0<
g <(N-m)(p-1)/(N-m-p) 0 <s<(N-m)(p-1)/(N-m-1) o(N-m—-p)+Tt(N—-m-1) <
(N-m)(p—-1) 4, p-Laplace Vu wu m
Minkowski (N-m-p)/(p-1)

Whitney

Wolff



D

Vi, V,

—Au + V,u = V,uP

Harnack
Schrodinger
Harnack V; =0
Green Schrodinger

@

—Au+V,u=20

Green



8 8 1 0

Kentaro Hirata 53

Removable singularities for quasilinear elliptic equations with source terms involving the 2022
solution and its gradient

Bull. Braz. Math. Soc. (N.S.) 787--800

DOl
10.1007/s00574-022-00283-y

K. Hirata and A. Seesanea 171

The Dirichlet problem for sublinear elliptic equations with source 2021

Bull. Sci. Math. No. 103030
DOI

10.1016/j .bulsci.2021.103030

K. Hirata 31

Eo??dary growth rates and exceptional sets for superharmonic functions on the real hyperbolic 2021

a

J. Geom. Anal. 10586--10602
DOI

10.1007/s12220-021-00657-6

H. Aikawa, T. Hara, K. Hirata 296

Global integrability of supertemperatures 2020

Math. Z. 1049--1063
DOI

10.1007/s00209-020-02467-y




K. Hirata

72

Boundary estimates for superharmonic functions and solutions of semilinear elliptic equations 2021

with source

Collect. Math. 43--61
DOl

10.1007/s13348-020-00279-1

K. Hirata 116

Boundary growth rates and the size of singular sets for superharmonic functions satisfying a 2021

nonlinear inequality

Arch. Math. (Basel) 335--344
DOl

10.1007/s00013-020-01551-3

Kentaro Hirata 138

A priori growth estimates for nonnegative supertemperatures and solutions of semilinear heat 2019

equations in a Lipschitz domain

J. Anal. Math. 441-463
DOl

10.1007/s11854-019-0046-2

Kentaro Hirata 98

Two-sided estimates for positive solutions of superlinear elliptic boundary value problems 2018

Bull. Aust. Math. Soc. 465--473

DOl
10.1017/5000497271800093X




9 5 4

Kentaro Hirata

Equivalent properties to a priori estimates for positive solutions of quasilinear elliptic equations with reaction terms

The POSTECH Conference 2022 on Complex Analytic Geometry

2022

K. Hirata

Positive solutions of semilinear elliptic equations with respect to the Schrodinger equation

Asia-Pacific Analysis and PDF seminar

2021

Kentaro Hirata

Boundary estimates for positive solutions of semilinear elliptic equations with source

Potential Theory and its Related Fields 2019

2019

Kentaro Hirata

Removable isolated boundary singularities of positive solutions of semilinear elliptic equations in a Lipschitz domain

The 12th AIMS Conference on Dynamical Systems, Differential Equations and Applications

2018




Boundary Harnack principle for superharmonic functions satisfying a nonlinear inequality in a Lipschitz domain

61

2018

2018

2018

2018

2018

2018




Carleson

Harnack

2018

2018




