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Abstract
In this paper we study the existence and regularity of solutions for a class of nonlinear degenerate
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nonnegative Radon measure concentrated on a set of zero harmonic capacity. This paper first employs
a truncation technique to construct an approximating equation. By utilizing Lions’ results and esti-
mates, the existence and a priori bounds of the approximate solution are obtained. These estimates
ensure that the solution to the original problem can be derived by taking the limit of the solutions to
the approximating problems. Finally, using the controlled convergence theorem, weak lower semi-
continuity, and other related methods, it is proven that when the source term is a Radon measure
concentrated on a set of zero harmonic capacity, the solution to the original problem tends to zero.

Keywords

Nonlinear Degenerate Elliptic Equations, Radon Measure, p-Laplacian

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. SIEEXZEGR

M A i oo T R AE . B, TRESE 2 N OUR R A RN, JCH AR . BR
AREE . FPRERHESE R T . p-Laplacian J7 FE et — SR B AGARLRIERGE 12, HoAniE TR 208

_div(|Vu|p72 Vu) =f(x) xeQ,

Hep>1, QR W—MERXE. XTI RERAAEEAIERY:, &F KEWT. Hilln, Serrin 55
N[LIFFE T I AR ARG I 5 R 1 JR 384T S, FFUE B T 7838 24 4541 1 A 119 1E U 4% . Lions [2] A1 DiBenedetto
[31% NFIFIAE 43v s Be e flivh o8 598, EW] T p-Laplacian J7 R 7 35 24 bR %2 18] v ) 58 AR AU A7 7E 1
41, Boccardo 1 Orsina [4]/ 7t 1 IE AL A< WU BE ¥ p-Laplacian 772, 733 7 A7 78 14 A0 1E )4 () — 2
RIS,

SR, HRERTRAZIEENT AL, ST MR EEE TR B, Rehl IR p 25
HTAMAERRAFMES LR RN, e SAEEMRE - NEZERI RN S, F5E, R
EGE R, TR AT REAELER (S W[5]), Boccardo X iR A 5 5 2 I R AN AELE 1 04T
Tiie, SR TEFERDCNES T IRAAEANFNES ERAE AR RN R, WAL A FEER
PRt beix — 45 e % p-Laplacian SBAGHAIR 5 FE,  BIAF 72 40 F 20038 AR AR R 5 R PR 88 RO AR A A2«

_div a(x,vu)
d [(1+u)7(P1)

u=0 X € 0Q2.

]+u:,u XeQ, (11)

BUAETRA T3 56 T (1.2) & T AR 4% -
(1) QR MERIFFE, HN>2;
(2) a:QxR" — R" j£— Carathéodory e £L(RI%T T JLTHIA x e Q, a(x,-) £ RN &L, i) T4

DOI: 10.12677/pm.2025.154129 267 IR


https://doi.org/10.12677/pm.2025.154129
http://creativecommons.org/licenses/by/4.0/

TR

MeeRY, a(&)EQ LR, WFILFHA xeQUEEREneRY, E=n, FHHFHL

a(x.&)-ézalf, 1.2)
la(x.&)[< Ble". (1.3)
[a(x.&)-a(xn)]-(£-7)>0, (1.4)
Hrbo 1 g RIEHH.
(3) p il y F&i 2 AR 26 A (¥ S

l<p<?2, (1.5)
y>1 (1.6)

(4) p R ANAERRARNE, ETTRIBEEAZNESE L.

PATH EEZS R AT
EH L BBy >1, Hu R NIEMRRNE, EhTRMEENFNESE L. B, Tk

—div M +Uu=u XxeQ,
(1+u)’('°_1)

u=0 X € 0Q2.
B
SERfDILE, B f, 0 FIAE SR L7 (Q) BT A, AR B B SOR SO RIS S, B, R ITHE(1.2)
WfEE s, Mo, 78 Q EJLFbabish® %, HEA

nlirpwjg u,p= _[Q pdu Vo eWy” (Q).

A AR ZHA T S AR R S R, 3 = B BATMB A58, FFRITARR
BT TE 5 0 o

2. MEPAIEE
TEERIERE 1 2 8, A1 T TR

—div[M}+u =f xeQ,
(

1+uy 2.1)
u=0 X € 0Q.
ﬂ¢fupo%%¢mmwmémwan¢%@ﬁ,mzdﬂ§t3,ﬂﬁ%#5an#ﬁo@nmﬁ

(g I
—div a(x,_W +u, =f, xeQ,
(1+u, Y (2.2)

u,=0 X € 0Q.
HI[2]A[5], BATAHERF 2L T &5 -

7(p-1)+2

FRQDTUEME AR, W Q)AL P (Q), A TIER y eWE™ (Q) 4

DOI: 10.12677/pm.2025.154129 268 S H


https://doi.org/10.12677/pm.2025.154129

FeLERR

a(x,vu
kﬁﬁ uy = [, fy
UER: B p Wizdn TR, M W[6]), MTEENs>0, FEANEy, BT Cr(Q), 1
O<y, <L [ [Vy,|° <6, [ (1-y,)du<s.
ERE, HTRT w EW P (Q) hiflith, MUk 0<y, <1iX—FHsE, HsBTEMN, v, 7L (Q)M
g P TR W f 2SR RREL  JF AR RS SN e, R
JLTJ fo=[ pdu vpeC’(Q),

FiISN

0< nmj f.(1-ys)= J'(l—t//ﬁ)d,usé. (2.3)

nN—+o0

B u, JIET R (2.2) AR TR . ARIRATFE(2.2) i 1 (Lhu, ) MERIR R KL, B4 H(L.2), F
LEARTHRE I, BATH

vt |p a(x,vu,)-vu,
<(y-1)| ——————<| _f.
}/ ).[ 1+U ) }/ ).[Q (1+un)7p J.Q n
[\l ii(1.3), Kk
P P
a(x,vu,) [Pt | o [T
k (1+u, )" 7 J(1+un)( 3 =chh

L N
HAHRC BT o, ARy . B, BZETHI TR, T?Ea)?é?( 1(9)] Rp JaF

L
p-1

Q) fEfT

Y .
lim Ei(X—L:“?l):o—, lim %:p, (2.4)
N—>+ow (1+un )7 p n—+w (1+un )7 p-1)

P N L
%%UE(L“(Q)] L (Q) gk

1R [ 1-(1+u, )7 |(L-y,) M AR B 7 51

(r-1)], (tr0,)” L)+ fyu[1-(@ru) 7 |- w,)

n

vs)
a(x,vu,)-vu,
)

= Jo [ 1-(@+u,) ’](1_%)49%

(Lru, ) [1‘(“ u, )H] (2.5)

a(x,vu,)-V, 1y

AT FCA M X5 —0, h(2.3)aF

S.[Q fy (1_"[/5)+.[Q

DOI: 10.12677/pm.2025.154129 269 S H


https://doi.org/10.12677/pm.2025.154129

TR

lim lim [ f, (1-y,)=0,

5—0" N>+

XT3 00, FIFIQA)BLE [ 1-(1+u, )7 | M0 e, Sl

_ VU )V, ] )
n'LrPJQW[l‘(1+“n)1 y} =IQG~VW5 [1—(1+un)1 7]

P

N
EM@JE?{U%Qﬂ, v AEWG? (Q) T, JE A [1-(Leu, ) | MG Y, RATH

lim J-QO"Vl//ﬁ [1—(1+ u, )Lq =0.

50"

DIk, d1F(2.5) 2 M A P TCAR 2 AR i, BAi 145 21

o a(x,vu,)-Vu, B
Jm n'LrPJQW(l‘%)—O-

BB (1.2) BRI 45 H

b
L vy, "™ [P o a(x,vu,)-vu, ~
fim Jm o] f | (L)< fm i af, ST 4y <0

H T2 b8

P
vel"H(Q)m [ |v|ﬁ (1-v;)
p

L (Q) k38 Rk, Hibd

L
p-1

vu |
[P (1-w,)=0.

jﬂ|p|P—1 :;LT+J‘Q|/)|P—1 (1_(//0)S lim lim W

S50 N>+ 9Q

REWE p=0. Fitk, BT
o1

a7
FH(2.4) 055 AR AT, 750 1—(1+u, ) EWEP (Q) PESICEEIE, Rk (E £ 4 T 51)
EEU@»#%&&@EJ&MFﬂﬁioH%mﬂ%%%ﬁﬁﬂ*&%?@ﬁﬁ#R?ﬁﬁﬁ?go
TR T 0, AR o, 18 Q LT A T2 BLE, AT 0 e (L(Q)) ) H44L3),
KA1

p-1

V(l—(1+ un)l_’)

a(x,vu,)

fgm'q"ﬁfg
n

p-1
Uy

v
o|l<pl " __.|o
@] 'BJ.Q(1+U

a(x,vu,
( ) o |@).

(L+u, )"

n

K, Hi(2.4),

UQO'-GD‘z lim

nN—>+o0

a(x,vuy,)
kajgmﬁ'

n

CD‘ <p[ plo|=0,

DOI: 10.12677/pm.2025.154129 270 S H


https://doi.org/10.12677/pm.2025.154129

TR

KRR o =0 [k, 7E(22) UK, BI7E
i a(x,vu,)-Vo
¢ (L1+u, )7("‘1)
RAVIE), BTHE-TETE ATE peWr (Q),

nlirpw Qun(pzjﬂ(pd,u,

+Inun¢ = J.Q f.p, YoeW,”(Q),

ke,
3. &g

FEARSCH, BATHETC 1AM LT, R S — MR AR, b TR E RN %
A E LA TEQA) KRN, #E7 T Boccardo 7E[5]H ISR . TATHIHTE, X F1<p<2,
KT AR R T R (R A A AE PR ER R 45 R T LAHET 3 p-Laplacian B ALHAR T2, AT HE— 0 58
ZAUR AT FEHEZE .

SE 3k

[1] Serrin, J. (1964) Local Behavior of Solutions of Quasi-Linear Equations. Acta Mathematica, 111, 247-302.
https://doi.org/10.1007/bf02391014

[2] Lions, J.L. (1969) Quelques méthodes de résolution des problémes aux limites non linéaires. Dunod.

[3] DiBenedetto, E. (1993) Degenerate Parabolic Equations. Springer. https://doi.org/10.1007/978-1-4612-0895-2

[4] Boccardo, L. and Orsina, L. (2007) Existence and Regularity Results for Some Elliptic Equations with Singularities and
Applications to Schrédinger Equations. Manuscripta Mathematica, 122, 157-172.

[5] Boccardo, L., Croce, G. and Orsina, L. (2011) Nonlinear Degenerate Elliptic Problems with Wol'l(!z) Solutions. Man-
uscripta Mathematica, 137, 419-439. https://doi.org/10.1007/s00229-011-0473-6

[6] Dal Maso, G., Murat, F., Orsina, L. and Prignet, A. (1999) Renormalized Solutions of Elliptic Equations with General
Measure Data. Annali della Scuola Normale Superiore di Pisa-Classe di Scienze, 28, 741-808.

DOI: 10.12677/pm.2025.154129 271 S H


https://doi.org/10.12677/pm.2025.154129
https://doi.org/10.1007/bf02391014
https://doi.org/10.1007/978-1-4612-0895-2
https://doi.org/10.1007/s00229-011-0473-6

	涉及拉东测度的p-Laplacian退化椭圆方程的不存在性结果
	摘  要
	关键词
	Non-Existent Results of the p-Laplacian Degenerate Elliptic Equation Involving the Ladon Measure
	Abstract
	Keywords
	1. 引言与主要结果
	2. 证明过程
	3. 结论
	参考文献

