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GCERFIFE Qe RV(N > 2) /r, I8 T H1 3R LB A i R 7 R (8 ] B 2 B iy
AR AR FHI S F 0 gk 9 L DU Py R )

oy [ @IV V) £ b)) + BVUP = S@), a e,
u =0, x € 08,

H f(2),b(x) € L'Y(Q), 1 <p < N, H g H R LRELERE. o f K R LA UESR
B, W «0)=0, HY s #08E afs) > 0. Ht, H&E (P) ETHE {reQ:ulx) =0} &
B4k
RS EM L RS EEEZNT 2N, S0 [1-10]. B EEFERTE
B als) = s™ AR B(s) = 0, WA ZAN R RATRSHEE; flin LS 58] T RS 8E
MIZER,  Yin & 7R Wu &5 B B9 T RO M Z AL R, Lin % 1 f0 Li 45 0O g
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B, HEE a(0) = 0 [ arT(s)ds = [;F a(ayds = +oo, SCHK [2] HEWT T JEMAR 25
R

FHoa=H%H>0Hp=2 REFEMMEb=0H fe L'(Q), —MBEANRSEDHE
(P) BHFEIM v € Wo(Q) WIFFLERE. THHE S b =08, BIBE f e L9Q) (¢> 5), AT
BENE A FMHFIEE, EFE [ HEE Y/ DR, S0 [14]. HFERRE, Wi
g(u) =u H b, f € L' %02 (2.7) X, Bk [15] IEH] T HEIBLE (P) ZEOFIE—15
Mt u € W (Q) N L=(Q), XEWERE b(z) 5 f Z HBHIE S R0 B — &
. B%IT, Arcoya fil Boccardo!l'®! BFSE T RE b, f € L' ZHE H—MMHEXLR, B
|f(x)] < Qb(x) + R(x), HH R(z) € L™(). MHMATHIY) 7 FEJ{E &R 45 52 WCHR [17).
KT HE AR IR LY S0 A B LA 1R [l B TC R M AR FEVE LS 2R, S 000k [18]. &
TR T S & KB 00 2L I R A TR 45 2R, S Sk [19-21].

ZICHR [12, 15) IR, ZCEBEW RS (P) B RE b(x), f(x) € LY(Q) B L'
HIRRX R E N R Em L. BECOR R f e LY(Q) B, IEHME (P) 1976 F 55
WTFTENE, —ERREE LHE T 3CHk [2, 12, 15, 19] B4R (WiE 2.2).

EORTH R NAAVEIN T2 HE: 7658 2 T MRS M5 B R, BE7ES 3 7,
g th E L R AYIERT.

2 RITRHEEERE

ARG H R EBR AR A SCEBRTTE T ARSI B A 7

) —div(a(z,u, Vu)) + b(z)g(u) + B(z,u, Vu) = f(z), x€Q,
u =0, x € 0N,

HFQHRY (N >2) FEFRIFLE, 1<p< N. Rk a: OxRxRY — RY 24 Carathéodory
MRE, AR 6, C(E#C) eRY, s e R UEILFAALH 2 € Q, F

a((E,S,f) € > a(8)|€|p= (21)
la(z, s,6)] < Aa(s)[|EP ™" + j(2)], (2.2)
[G(IE, 376) - a(:z:, Sv()] : [§ - C] >0, Vs 7£ 0, (23)

Hr A HIEWE, e LP(Q), BE o HEXIE R EWIERESREE o(0) =0, HY4
s#0H a(s) >0. fHE B: QxR xRN — RN } Carathéodory K%L, #HEXJLFAbb
z € Q RIERH (5,¢) eRx RV,

|B(z,s,8)| < B(s)I€]", (2.4)
Hrp g R AE R B 2
g € L, (R). (2.5)
TH IR RE b(2) 5 f(2) WE
f(z),b(z) € LY(Q), (2.6)

HAFERE M > 0 ERXJLFL4H 2 e Q&
|f(z)] < Mb(x). (2.7)
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BELEREL 9(s) Wi

lim g(s) = —o0 i lim g(s) = +o0. (2.8)

S§— —00 s——+o0

& 3

T4 1S (P) By & X.
EX 2.1 AR u BRI (P) BISSME, # A(u) € WyP(Q), a(z,u, Vu) € LP (Q),
B(z,u,Vu) € LY(Q) H b(z)g(u) € LY(Q) {#75

/a(az,u, Vu) 'Vvdx—k/ b(x)g(u)vdx—l—/ B(z,u,Vu)vde = | fode, (2.9)
Q Q Q Q
SHERE v e WyP(Q) N L®(Q) WL

T4 AR B R

T 2.1 R (2.1)-(2.8) RASL, WM (P) EAEE NI v e L°(Q).

& 2.1 2w FEKRE, WA (2.1)-(2.3) W ERFWATREAARRH BT, 40 a(r, v, Vu) =
L Va2V, i, 3T EABAARRE R (P), BB 2.1 (LR R L.

& 2.2 XHOCHR 2] AR, R 21 ATRERE o WE p— 1 IWFIRSFMF. TH,
FIREE RS ETEE, KB IT B ATREW B9 %40 53K (2, 12, 19] B4R,
H#R®RE fe LY(Q). &5, dEH 2.1 IR R, 48 3CH 25 5% F ST S0k [15]
RIS

3 FELRIVIEHA

TEMEWI EBAR Z AT, X —EEEL SR, BT a(0) = 0 SEEER v =04
BAE, ATEARBLIRE, T RE SO TE IR R Y A8 B X

Ty(s) = max{s, 60}, Tp(s) = min{s, —0}, MIEELBEE 0 > 0. (3.1)

FIEF, & XEBTEE Th(s) = max{—0, min{0,s}} LLE Go(s) = s — Tp(s).
FE, ATEFEMRTFE TR

BT, [ AGTE)
duls) = @) = @ (Talo)) 82)
@ e L B@sg

AERA E B 2.1, 25 18T A1 3 3T ] 8T
/ a(z, Tn(un), Vuy,) - Vode + l/ |Vun|p_2Vun - Vodzx + / b (2)g(Th (uy))vde
Q nJo Q

+ /Q B, (z, T (un), Vup)vde = /an(:t)vdx, Yo € Wy P(Q) N L2(Q). (3.4)

1 Ze L5 T 23, I (3.4) BEAETE— T ua € Wy P (Q) N L2(Q).
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EIE 2.1 BIEEA IEWIE RS BN IR
BB R {un} 7E L(Q) —HHF
RYE (2.8) AT HFFTEIERERC L > 0 HAEXT [s| > 1

g9(s)s =0 M |g(s)| = M. (3.5)

12 (3.4) RABBBEEL 0 = tp = P00 (1) — 1), FI (2.1), (24) R, FAESRAHE
b — g 05,

v wa T (uyn))|Vuy, |Pde
/{meﬂ:un(m)Zl} ea(TG(Tn(un))) ( n( n))| n|

1
+ﬁ/’L~)g|VGl(u:;)|de+/ b (2)g(Th (1)) Opd
Q Q

IN

/ B(Ty(un)) |V [POpde +/ | fn(x)|Dodz. (3.6)
{zeQiuy, (z)>1} Q

N (2.7), (3.3) 1 (3.5) KETLABEX n > 1 F

‘ém@mnmmmm—éuummm

x)vgdr — 7Mb($) vgdx =
- /{zeﬂ:un<z)>l} Mbniz)ed /{un>l} 1+ 25b(x) Pocde =0, (37)
FEREIRELPAMLH o € {2 € QO un(x) > 1), B
TG(Tn(un)) = Tn(un)a
BHA 6.6) 5 3.7) X, WY n> 1B TR
1 -
ﬁ/ﬂvg|VGl(u:[)|pdx <0. (3.8)

R, 7E (3.4) KA v = 6 = —e () (e=Clu) 1) HIIREEL, THSHn > HT
S

» [ 160lVGitupPas <o
FisEA (3.8) X, TRRMERAERH 0 4
[unllLoe @) < los (3.9)

Hrr 1o = max{||lus || L (), luzll @), - - llwll Lo ), 1}
IR 2 HLKT VA(un), Vu, Ml Bz, un, Vu,) BIfETT.
fgz IVA(uy)[Pdx Il & X

_[* Blo) _ [?Blo)
¢€(s)—/0 +Eda, ¢(s)—/0 ﬁda,

a(o) ao
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FETE (3.4) AL v = el A(u,,) R ERE, M (2.1), (2.4), (2.7) F1 (3.9) K ATHEH X+
n > lp ﬁ‘

e (un)|
/QeaT)i(l?)a(unﬂVuMﬂA(unﬂdx—k/Qe“bi(“")A’(un)a(un)|Vun|pd3:

1
+—/ el @l A" (u,)) |V, |Pda
nJo

s€[—lo, lo]

< / 6‘¢€("")|5(Un)|vun|p|A(un)|dl’+/ el?=tuml| Auy)| lb(ﬂﬁ) sup |9(S)|+|f(l’)|] dz.
Q Q
EXFL e -0, 15
/ |V A(up)|Pdx
)

SmaX{AUO)@‘b(lO)a—A(—10)€_¢(_l°)}[ sup |g(8)|||b||L1(9)+||f||L1(Q)]- (3.10)

s€[—lo, lo]

L [0 [VunlPda Bt 7E (3.4) RATR v = elocnlu, HRIE, KOT (3.10) R
VEW, WTHEMRS n > 1o &

1 Ch(—
— [ |[Vu,[Pdz < lymax {6¢(l°)76 ¢ lo)} l sup  [g(s)|l|bll () + ||f||L1(Q)‘| . (3.11)
nJo s€[—lo, lo]

Jo | B(@, up, Vuy)|de #flTE. 7E (3.4) FE v = elte(unl(1 — =19 (wn)l\sign u,, KHGH:
BREL A (2.1), (24), (2.7) 1 (3.9) K, FH&EE (3.4) XAump) — AR A HGX n > 1o H

S

y ouy) +¢ q aluy) +¢

< / 1) [Vt P [5- | + Co,
Q

Hr

Co = [max{eﬂlo)’ e_¢(—l0)} — 1} [ sup |g(8)|||b||L1(Q) =+ ||f||L1(Q) .

s€[—lo, lo]

WIE% e —0, B (24) M (3.9) XA HEH

/ |B(2, tn, Vuy)|dz < [, B(un) |V, [Pde < C. (3.12)
Q

AW 3 R (3.9) M (3.10) RFTH, FAE {u.) BTFFH (HRIEH {u.)) UUIREH
w e WP () N Le(Q), #178 A(u,) JLFALBET w, 3 HAE WP (Q) I T w.
B A K R E, N A EE T BB w = A (w) € L°(Q) 75

Aun) = A(u) 78 WoP(Q) 85lesk, HAE L=(Q) 55 « desk, (3.13)
Cilibgc
Up —u ae. 7E QH H o Tp(un) — To(u) TE Wy P(Q) 55U (3.14)
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e (3.4) A o) (Ty(un) ~ To(w)) WRRES AT (21) 1 (24) R, Ik
—HEE T, R4 € — 0, AR 0 > 1 A

/ e?n) (2, 1y, Vuy,) - V (T@(un) - Tg(u))+ dz

Q

+% /Q )|V, |P2Vu, - V (Tg(un) - Tg(u))Jr dz

< /an(:b)g(un)eqb(“") (Tg(un) - Tg(u))Jr dz + ; fo(z)edn) (Tg(un) - Tg(u))Jr dz. (3.15)

BTk AT (3.15) Ay AT
i (3.9), (3.11) A1 (3.14) K, FFAA Holder AZEAXTIH

. - +
lim l/ )|V, |P~2Vu, - V (T@(un) - Tg(’u)) dz =0. (3.16)
Q

n—oo N

FIA (2.7), (35), (3.9), (3.14) LA K Lebesgue IS e B, w15

lim [bn(x)g(un)e¢(“")(fg(un) — Tg(u))+ + fa(@)e? ) (Tp(uy,) — Tg(u))ﬂdx =0. (3.17)

n—oo Q
K (3.15) M E TN
/Q ) (2, tn, Vaup) - V (Tg(un) - Tg(u))+ dz
. +
= /Qil e?Wn) (2, up, Vuy) - V (un — Tg(u)) dx

. +
+/ e“b(“")a(x, Up, Vug) -V (9 — Tg(u)) dz
Q)
= Ji1(n,0) + J1a(n, 0), (3.18)

HAF Q0 ={reQ:u,(z) >0}, Q0 ={z € Q:u,(x) <0}

BT, MG T (n, 0) B Jio(n, 0). BITHE QO G Ty(un) = un, BXLFAEALH
r e QA a(z,s,0) =0, A[5E]
Jii(n,0) = | e®“)a(z, To(un, [y (uy)) - ~un—~u+96
Tun.0) = [ e ale Ty(u,), Vo(un)) -5 (To(un) = To(w) "

. . . . . +
= /Qe‘b(“") {a(m,Tg(un), VTy(un)) — alz, To(un), VT@(U))} -V (Tg(un) — Tg(u)) dx
+ /Q e®Wn) a(x, To(un), VIg(u)) - V (Tg(un) - Tg(u))Jr dz. (3.19)

54 (3.9) 5 (3.12)-(3.14) f1 (2.2) &, A8

tim [ e ate, Ty(un), VTp(w) - V (To(un) - Tg(u))+ dz = 0.

LR (3.19) EHRE

lim jll (TL, 6‘)

> lim e (un) {a(m,fg(un), VT@(U,")) - a(:b,fg(un), VT@(U))} -V (Ta(un) — Te(u))+ dx.

n—oo Q
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X Jia(n,e), A (2.2), (3.9), (3.10) Fil (3.14) KA #EH

lim jlz(n, 9) =0.

FEA T BSEE R, "5 E]

~ ~ +
lim [ e®™“a(z, u,, Vuy,) -V (Tg(un) - Tg(u)) dz

n—oo 9]

> lim e?(un) {a(x, Tg(un), Vfg(un)) —a(x, Tg(un), VT@(U))} -V (Te(un) — Te(u))+ dzx.

n—oo Q

FERXAGERY (2.5), (3.9) M1 (3.16)-(3.17) AN (3.15) &, H[75F

lim [a(a;, Ty(un), Vo (un)) — alz, To(un), vi’g(u))} v (Tg(un) - Tg(u))+ dz < 0. (3.20)

%
nlggo i -~ [a(x, Ty (un), VTp(un)) — alx, To(uy), Vfg(u))} -V (Te(lm) - Te(u))_ dz <0.
(3.21)
M (3.20) T (3.21) X, F[HEH

lim [a(x,fg(un), VT (un)) — a(z, Tp(un), vi’g(u))} v (Tg(un) - Tg(u)) dr <0. (3.22)

n—eoJa
SRR (3.1), (3.14) RANCHR [24] FEYTIHE 5, WHE]
VTo(un) = VTp(u) ae 75 QH, HFELP(Q)N FIRIKA. (3.23)
Kok, SR e () [Ty (un) — Ty(u)] A €90 [Ty (uy) — Tp(uw)]~ HILBEEL, FTHEAS
VTp(un) — VIp(u) ae 78 Q A, HAE(LP(Q)N HIRULHL. (3.24)

Hi (3.23) F1 (3.24) R, FIHEWTY n — oo B, H NHIGEIRAAL:
X {2 fun ()20} Viin = X{ze:u(@)|>0y Ve ae T Q 1, HAE(LP(Q)Y HHRIESL.  (3.25)
HBR 4 T HUEFT SIS R
a(@, Un, Viun) — az,u, Vu) 1E(LY (Q)N HEEBK. (3.26)
5L b, MEB we (PN F

/ a(x, Up, V) - wde = / a(x, Un, Vuy,) - wdx
Q {zeQ:|un(z)|>0}
+/ a(x, Up, Vuy,) - wdz. (3.27)
{ze:|un(z)|<0}

B Vitali SSCEHE, (3.14) A1 (3.25) &, AHEHY n — oo BT

(@, Un s Viin) X {wesfun (2))>0} — (@, U, VU)X {zeq: u() >0y TE(LP ()Y FHHRIKSKL.
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gig L5 (22) M1 (3.13) X, "R

lim lim a(x, Up, V) - wdz = / a(z,u, Vu) - wdz. (3.28)
0—0m=0 Jrreun(z)|>0} Q

1 (3.4) RFB v =0, = el A(Ty(u,)) HEBEEL, KLIT (3.10) KRAIEH 5]

/ |VA(uy,)Pdz
{zeQ:|un(z)|<0}

< max{A(0)e?®, —A(=0)e ="} [Ilbllwm sup lg(s)| + IIfIIle)] ,
se|—0,

lim lim |V A(uy)|Pdz < 0. (3.29)
§—0n—0o0 {zeQ:|un(z)|<0}

FIA Holder A&RF (2.2) X, 778

} / a(x, Up, Viy,) - wde
{zeQ:|un(z)|<0}

p—1

(/ |VA(un)|de) + sup a(s)||j||Lp/(Q)] (/ |w|1’dx) .
Q s€[—0,0] Q

B E3 (3.29) A ATHI

< Cy

lim lim / a(x, Uy, Vuy,) - wdz| < 0. (3.30)
f—0n—oo {zeQ:|un(z)|<0}

BRI, FF (3.28) A1 (3.30) AR (3.27) XAFE]
lim [ a(z,un, Vuy,) - wdz = / a(x,u, Vu) - wdz. (3.31)

LS (3.13) A1 (2.2) 2, HIAI (3.26) RALOL.
BB 5 BT ORIERA T 5 84 AL SL

b, MMEFEICL®Q) 50>04H,
/ B(z, upn, Vuy,)dda
Q

:/ B(x,un,Vun)ﬁdx—i—/ B(z, tn, Vuy,)ddz. (3.33)
{ze:|un(x)| >0} {zeQ:|un(z)|<0}

M (3.12)-(3.14), (3.25) X5 Vitali WSUEEE, (5 (3.28) A UENT L 2 7] #ETT

lim lim B(z, upn, Vup)¥dz = | B(x,u, Vu)ddz. (3.34)
0—0n—=0 Jroc:|un,(z)|>0} Q
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WRIGTE (3.4) RAEL v = el?=(ul(1 — e7l9=(To(n)lsion u,, R EE, P58 (3.12) XHIE
B AT 153

/ B(z, U, Vuy)ddz| < ||7_9||Loo(ﬂ)/ Bun)|Vuy, [Pdx
{zeQ:|un(z)|<0} {zeQ:|un(z)|<0}

< H19||L@(Q)emaX{d)(l“)’*M*l“)}[1—fmaxww)”“’e)}]/[b(l’) sup  |g(s)| + | f(x)[]dz.
Q s€[—lo,lo]

lim lim / B(z, upn, Vuy,)ddz| < 0. (3.35)
{zeQ:|un(z)| <0}

6—0n—oo
T, (3.33) (3.35) Sitk—25 T35

lim [ B(z,un, Vuy)ddz = / B(z,u, Vu)ddz.
BRE LG (3.12) X, AHER (3.32) L.
BB 6 LERGEH A (3.11) A Holder A%, A4

<0, Yve W, Q). (3.36)

lim
n—oo

1
—/ |V, P2V, - Voda
nJa

SRIGTE (3.4) R4 n — oo, G (3.3), (3.9) (3.13), (3.14), (3.26), (3.32) il (3.36) =, AlH#E

15w AN (P) W55k B, EH 2.1 JEE.
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Regularizing Effect of L! Interplay Between Coefficients in
Nonlinear Degenerate Elliptic Equations

Zou Weilin  Ren Yuanchun Xiao Meipin
(College of Mathematics and Information Science, Nanchang Hangkong University, Nanchang 330065)

Abstract: In this paper, we consider a class of nonlinear degenerate elliptic equations of the
form —div(a(z,u, Vu)) + b(z)g(u) + B(z,u, Vu) = f(z), where the principal part degenerates
on {u = 0}. Even if f only belongs to L*(£), the existence of bounded weak solutions are
proven. This generalizes, to some extent, previous results.

Key words: Degenerate elliptic equations; L' coefficients; Bounded weak solutions; Regular-
izing effect.
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