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1 5|5 Kfm&HIR

JAF Capillarity J7 FE5 BANILR S A UIAH S, B LA XS ) L 7F 7e i R e 2L
UK. BEXT Capillarity J5 REAR A7 CEVE S HRFAEAE 7] RIBIEFC, 8 0L IR 592 o it S B AT
PRI, S, FE3C [1-2] o, PRE SR 1T — AUARCR SR S A0 m B9 A2 B 1
EAEAR R IT 1 0TI K [ R A 7. FLAAR L, 2013 4, AEFESC [1] 45 1 BN A Neumann
E AT Capillarity J5FE4E WP (Q) 25 [ A AERE IO T8 70 %A

- <9, (1+ \/%)WUV’_ZVU >€ [(u(x)) — h(z) a.e. z €T,
3 FE 7T R 8 S 7 B Neumann 1B 2 #F 1 Capillarity /7 #2112 Dirichlet 118 %
HHI) Capillarity 77822 W05 2 985153008 ZFEE AL R 2 M Wk B T2 AT T X
55, JE L FH Reich (81 3 H MR 33 8 -0 L M 25 1 450547 46
2012 4F, {EHLESL [2) A Calvert-Gupta (1 H2HH) m 3= BUHE SR E) 4105 5
7 LAF A Neumann #{H 2F 1 Capillarity FFEFE LP(Q) B AF{EMEI S5 1

{ —div[(1 + AL )| VuP2Vu) + A(|ult2u + [u"2u) = f(z) ae. z € Q,
(1.1)

1+|Vul2p
Vol )|\ Tulp-2Vu >€ B, (u(x)) ae. xeT,

—div[(1 + \/%Wuww + A(Ju|2u + Ju|""2u) + g(z, u(z)) = f(z) ae. z €,
— <, (1+ e

(1.2)

ks HEA: 2014-11-06 YT HER: 2015-05-18

EEWMB: ExRARPIEAES T (11071053); Wb HAR ST H % B (A2014207010); Ji[db4
BEITREET SR SH BB (ZH2012080); V642 5 R RHEAT 7T R0 H BB (2015KYZ03).
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o B T BB R D S A AN AR R M T R A TE i SRR I my 36 4 Wi

YA SR n) R EEH 2> Capillarity J7 #2058 B, 51 H 75T Capillarity %
GUEN AL AR SCA NI . BB AR 5 B AT R, 5 ER 4 — 28 Capillarity %
GEAEAE A JURR I 7523 2. AR ox) Capillarity J5 FE FIBFFEHE 3 7 5 RS TR, I
KA TARF (L, 2] BIT7E.

NI ZE T AL
W FE NSZ Banach 2 [A], B* AHIE A, EMSEE J: B — 28 © XK
J(z) = {z* € E*: (z,z*) = ||z||? = ||z*||*},Vz € E, H () m E 5 E* TREIMT X

SHEXE. AP SN, 24 E 9™ Banach 45 (RIS, 1 0GB BT S SR st SRy 7 (8
UL, A5 T 2 B IE RO B4

MEMEHRT B: E — 28 NHRIESE T B 2 Ve, € D(B),y; € Bry,i = 1,2, 54

(x1 — 2,91 — y2) > 0. (1.3)

A (1.3) AP EES LK BRI 21 = 20, WFK B N/ BIHE 1. AT B N ORHR
WHT: & B %FEAYr>0,R(J+rB)=F

REAEBSS A2 E — 28 ARG 35 (v — vg, j(un — u2)) > 0, Vu; € D(A)
v; € Aug, i =1,2, XH j(u—v) € J(u—v). FRIGEBSS A Jym BER: % R(I+\A) = E,
YA > 0.

W By A Ey #2952 Banach Z¥[6]. WU C - By — Ey BN FWLT %P C ¥ E, HHIfH
FTFEM R By HIA R TFE. B C: Bl — B, BRNEHU: 357 C E8: 8% B, 1
TP SRR R By AN AR

EE ® : E — (—o0,4o0] NIEM M%) BT ug € E 13 @(uo) < +oo H
D((1—Nu+ ) < (1=N)®(u) + AP(v), Vu,v € E & X € [0,1]. FRERFE & : E — (—00, +00]
e NI R A A hm inf ®(y) > &(z),Vo € E. X E @ LR IENN N ek &, HIR M
0®: E — E* iXﬁvueE

0P(u) ={w e E*: ®(u) — ®(v) < (u—wv,w), Yv € E}.

W E, Eg 52 Banach 220, WAL S “E, < By” #onaZal By BEHANE] E,.
BN 11PN B N ONIERHLQ N RN AR, g - @x RY — R Caratheodory
A, i
(i) g(z,-) : RN — R &EZ ae. z € Q;
(i) WS 9( r): Q — R A, Vr € RV,
I3 1.1 ¥ X1,X,, -+, X N5 Banach 2], W X7 x Xy x - x X XN

X1 ><X2><-~><XM:{(:I:1,:1:2,~- ,.Q?M)inEXi, z:1,2, 7JM—}
V(1 o, s 2ar), (Y1, Y2, s ymr) € Xu X X x - x Xy, X

ki(x1, 20, -+ o) + k2(y1, Y2, -, ym) = (kvzr + kayr, kiza + kayo, - -+ kixar + kaynr),
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WXy x Xg x - x Xy BONERVESSTE]. R, 245E CanF e

1
@122, x| = (Jlalk, + l22ll, + - + el )2

B, X x Xo % -+ x Xy NS Banach B H (X; x Xo x -+ x Xp)* = X7 x X5 x - x X3
SIFE 1.2 ¥ ®: E — (—o00,00] NIEMMN. FHELSLRE, W 0P : E — 28 HAHIH.
513 1.3 W 4 Q N RN PERXIEK, 4 J,: LP(Q) — L (Q) Fom IEHXHERSS.

1< p< +oo i,

Jpyu = |u|p_lsgnu||u||12)_p, Yu € LP(Q),

EH S+ 5 =1
5138 1.4 B & Q N RN FHIEFHXIE. 25 mp > N, I WP (Q) s Cp(Q); &

0<mp<N Hqo= 5L, M WmP(Q) —— L1(Q), HH 1 < g < qo.

FH 1.1° 4 FE N5 Banach %08, A: E — 28 Jym WAEMSH I+A)"':E—>E

RNEWGS. 4 C:DA) CE— E NARWHHFEN e (0,1 B CUI+ ) E— FE

N R p e B HAFEIEFE b, r F1 2 € D(A) : ||2]] < b /2

(Cz+y—pjlx—2) 20,
Vo € D(A): ||z|| >r, Vy € Az, HH j(x —2) € J(z —2), A pe R(A+O).

2 Capillarity R R ER— 1%
ARIHFFCLL T Capillarity R4t

. Vo, |Pi
_le[(l + \/ﬁﬂvqh

a.e. x €,
— < ¥, (1 + — 4|V, P2V, >€ B, (ui(z)) ae zel,

\/ 1+\Vui|2pi
i=1,2,- M.

”"‘QVui] + /\Z(|u2

G2 A |uy

") 4 igi(x, Vg, ui) = fiz)

(2.1)
fE (2.1) X, Q & RN > 1) P A FHEREXEHKBRT e ¢ (WCHR [10);
g, € RYU{O}, \i € RY, i =1,2,--+ | M; 9 R T BIANERIFHG |- | R RY HHIEE
-,y Fon RN L
gi : Q x RN x R — R Nifi /& Carathéodory &1FIIAERE, i = 1,2, -, M. [RBEEA]
W DU K S AR IE R B b, 515

|gi(l’,7"17 ce 77'N+1) - gi(%sl, ce 73N+1)| < bi\TNH - SN+1|,

V(Tl,rz,"' ,TN+1),(81782,"- ,SN+1) € RN+1, 1=1,2,---, M.

By N pu HIRERSY, B B, = 0p,. X @, = o(z,): R— R,Vz €T, i o : TxR — R
RN EREL, W [11]. Ve €T, o, : R — R NIENMN. FRESEEL0,.(0) =0,
0€B.(0) HVt € R, ¥z €T — (I +\3,)"*(t) € R AW, X > 0.

BBt i =1,2,--- , M, 1\2;711<pi<+00; Mp; >N, 1<q,r <+oo; Hp; <N I,
1<gqir < ]\I,Vp;i- H—P s Green AT
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LML S Y = LPI(Q) X LP2(Q) x - x LPv (Q). 3B || - ||, |- ||y o LP(Q)
R Y PHEEL & -+ =1,i=1,2,-+ M.
513 2.1 %X@ Wlp(Q)—>R7'jVu€W1p(Q)

By(u) = / oo (ulr ())dT' (),

7l

(i) @; =& Whei(Q) ERIENY . FEES AL W5l B 1.2 405 09, MK RIRK
F,i=1,2,---, M.

(11) (v“a‘I)z(ul» = /ﬂﬁ(u7|p)v,|pdf(m), Vui,v,; S Wl’pi(Q), = ].,2,"' ,M. JH:EE
0 € 5,(0) AT %1 09,(0) = O,Qi =1,2,---, M.

(iil) (¢, 0®;(u;)) = 0, Vip € C5°(92).

HE EE*U»?I [10] FIESS e (i) A1 (iil) BROZ. FRLT3C [12] AESS 18 (i) BROL.

3138 2.2 2 E X B, : WhP(Q) — (WhPi(Q))* R

(v, Bjuy = /((1+|VU|)| ulP2Vu, Vu)dx

1+ |Vu|?i
—|—)\/|u )9 2u(w)v( )dm+)\i/§2|u(3c)”2u(x)v(ac)d:v

Vu,v € WHri(Q). W B; $ORHH H k58, i = 1,2, , M.

B3 2.3 L A, : L (Q) — L (Q) N D(A;) = {u € Lr(Q)| T4 f € Lri(Q), {57
[ = Baut0%i(u)}. A u € D(A), & A= {f € L*(Q)|f = Bu+0%i(u)}, i = 1,2, M.
WA, &m WS i =1,2,- -, M.

WAL 2.1 EXA:Y Y K

Au = (Ayuy, Asug, -+, Avunr), u= (ug,ug, - ,up) €Y,

M A J& m B8RRI

I EERY 2 < p; < 4oo B, LP(Q) KA Banach %], BT LAE SUTE LP(Q)
b B IE R A B B A i = 1,2, M.

EFENJT:Y Y N

Ju = (Jp1u17 Jp2u27 T JpMuI\/f)v
Vi = (urun, - ung) €Y, SU S FR D0 (Q) FHOERGHEBE, i = 1,2, M, W J
Y R IE R A Bk g

FHL b, KON J,, R LPi(Q) LR IEROG BB, B DA H SRR 2 18] (0 45 S5 R LE S Ak
S B SCRT RN

(u, Ju) = (uy, Jp,u1) + (ug, Jp,uz) + -+ + (unr, Jpp, unr)

= llually, + lluallp, + - + lually,, = llully,
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[1iigEN
[ Tull3re = 1 Tpyully - Tppuallz, + -+l Tpp = llually, +lluzlly, + - +llually,, = llull5-
Bt T Y E R IERU R L.
I Ay RGBS, FTA Yu = (uy, ug, -+ ,un),v = (v1,02,- - ,om) €Y, F
(Au— Av, J(u—v)) = (Aju; — Ajvy, Jp1(ur — v1)) + (Asug — Asvs, Jpa(us — v2))

+ o+ (Apuns — Apong, Jpar(unr — var)) > 0.

Kl A S8 A e it

VA>0 K&Vo=(v,v9, - ,vp) €Y, Kl Ay & m BGAEWLS, MAAE u; € LP1(Q) 13
v; = u; + Mu;, T72 R(I+MA) =Y.

BRI T A & m AU

513 2.4 £ 1) : R — R ¥, Lipschitz %4 H Lipschitz % - A U
LIRS ANES:, ok u > 0, W (0 (u — v), 09;(u) — 08;(v)) > 0, Yu € Wh#i(Q), i =
1,2, , M. #E—5 53 2.1 &1 (0 (u), 0®;(v)) >0, Yu € WP(Q), i =1,2,---, M.

iE WA R — R ¥HH Lipschitz %408 L, BTREE 1) € [0,1] 2

ulr(z) = ! (ulr (2) = vlr(2)) = £Pulr (@) + (1 = £8)vlr(2)

il
vlr(z) + P (ulr (2) — v|r(2) = £Pv|r(2) + (1 = £0)ulr ().

HUB B AR o, Mgk, M
o (ulr ()= (ulp (2) =vlr () +oa (olr () +un ) (ulr (@) —ole (@) < @olulr(@))+ea (v]r(2))-
FIH5IH 2.1 A
©;(u — ) (u—v)) + (v + pn (u —v)) < B;(u) + Bi(v).
F R 43 1 5 ST
®;(u— pn (u—v)) = @i(u) > (= (u —v), 9, (u))

il
®;(v + P (u— ) = ;(v) > (un (u — v), 0%;(v)).

My
() (u=v),09;(v) =0®;(u)) < ;i(u—pn) (u—v))+@;(v+pn (u—v)) = P;(u) — ®;(v) < 0.

PRI L2518 O
W 2.2 B (I+A)7 Y - Y NEBU.
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E % ut+ Au = w B {w = (w,ws, - ,wy)} €Y FHFR, WHAFIEY {u =
(ug,ug, -+ upr)} 7EY HARXTE.
%%J:, HANUEAA u; + Aju; = w; B {w; } 1E Lri(Q) ':F‘ﬁﬁ*, i {u;} 1E Lri(Q)) h
XS, i =1,2,--- , M.

FEUE B 2> A LR RS T :
(i) pi > 2.

X k>0, X6 R— RNV () =|(t \k)V(=k) [P sgnt. T 6 8. Lipschitz
B 500)=0 H (6y %R J:&@%ﬁllﬁﬁ%@, L BIF 2.4 A

<(51(:)U¢,A¢Uz‘> = <5](:)(ui),Biui>—|—<(5,(:)(ui),3(1>¢(ui)>
(01" (u), Byug) > / [V P [(857) (i) dee
Q

Y

Y

5N

(Jug [P~ tsgnug, Aju;) = lim<5,(:)ui,Aiui>

k—oo

= ConSt/|gTad(|Ui|2I?isgnui)|p'id:1:.

Py

pé p,;*l
uillp: > (| sgn;, w;)

||wi Di

Pi-lsonu,, Agu;)

= (|wil" sgnu;, u;) + (|u;

A%

[|wi][h: + const lgrad(|us >~ 7 sgnu; ) P da.

2

B (2.3) AT

pi—2
pe 2> uillps 7= [l

A
54

2-2 B
|7 P sgn|| 7L

const. > ||w;
20— 1)

FReH (2.3) F1(2.4) KnT%n

const. Z/|g1”a(fl(|ui|2_p2iSgnui)|pidm.
Q

const/ lgrad(|(u; /\k) \/(_k)|2_%sgnui)|pidx.
{luil<k}

(2.2)

(2.3)

(2.4)

(2.5)

lpz > 2, W 5 1) < pi. BRLE {lu > sgnu} 15 Wm0 (Q) i S I 1.4
{Jus|* 7 sgnu;} 1 Lpi( ) AR, P Nemytskii BAT u € L7 (Q) — |wi] @ D sgnu; €
L () 55, BTN {u;} 76 LP(Q) AR, i = 1,2,--- M. T {u} /£ Y THIXE. 2t
i (I+ A)~t OGS,

(11) N+1 <p;i < 2.
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Ak, w09 R - RN

; tiPi-lsgnt, V|t| > L
(2) t) = | ) ) 2.6
. { (L, Wil < 20

1
n

Pl

3=

, t* "7 sgnt, V[t| >
90 (1) — { " Fsgut, Vit 2 3, o

(Ly=wit, wit| <
TR / 1
mOO) = i = 1) x By o< 001y, Wil = -

H ) = 16001, vib < L. o) i, Lipschit 4, n0(0) = 0 H (o) 7E

R bR LA A ANES:, BTGB 2.4 255 (0 (), 00, (w;)) > 0, u € Whei(€).
N

(JuglP~'sgnug, Aju;) = lim (0l (u;), Ajus)

> (0. B
= i [ g ) ()
AN ST
+ A lim [ |7 2D (u)d + N hm / || 2um P (ug) dae
nmeeJa
> lim [ [V P[(00) (ui))d
n—% Jo
> const- lim [ |grad(6% (u;))[Pidx
= Jo
> const/|grad(|ui|2_ﬁisgnui) Pidg. (2.8)
Q
w; = u; + Ay, 8
ol s

> (Ju P sgnug, w;)

(luslP = sgnas, wi) + (Jua |~ sgnug, Ajug)

2
2(“ Y + const - ||grad(|ui|2_%sgnui) b
2(171—1)

(2.9)

v

s * 7% s |

TR 25 <pi <2 M (29) XrH

Py
T e resgnug | s < lwillp, < const.

2(p;—1)
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FAIH (2.9) i, ||grad(|ui|2_1%‘sgnui)\|pi < const. MIM {|ui\2_1’%sgnui} 1E Wi (Q) A 5.
HIGIE 1.4 J125 N > 2 1,

2

WP (Q) e LE0D (Q);

N =10,
WP (Q) s Cp(Q),

2
Pi

FTLL {|ua|*~ 7 sgnu; } #E L7070 () dAHA . L Nemytskii B

.2 )
u; € L7000 (Q) — [ug] 5 Dsgnu € LP(Q)

B, FTCA {u} 76 LP(Q) FARRTE. T2 {u} £ Y NS EHIEHT (I+A) NE
LS.
w23 EXNC:Y =Y WF

Cu= (Clul,CQUQ," . 7C’]\/['U,I\/[),
Vu = (uy,ug, - ,upy) € Y, Ho C; : LPi(Q) — LPi(Q) N Cou; = g,9i(x, Vui,ug), i =
1,2,--- M. W C:Y —Y #E&:
iE g BBRESEAERT AN C; - LP(Q) — L (Q) B L H Yu,, v; € LPi (),

HCiUi — Civ;

pi < bigil|ui — villp,,

i=1,2,--- M. HILA R C; 3ESE i =1,2,--- , M. NITHRIRZFFEER C .Y — Y L
Wl 2.4 W C(T+ A)~': Y — Y AR,
WE B 2.2 123 GEIMU C(1T+ A~ Y — Y R
I 2.1 HHE u = (ur,ug, - up) €Y G f = (fi, fo, s fu) €Y B f#6,
i 2

Q

i=1,2,--- M, XH O RY FWET, M u=(u,us, - ,up) €Y A Capillarity R4 (2.1)
FHEISSAN. 5
ﬁﬂ%lﬁ*ﬁﬁ%& gi(ﬂc, T, 77'N+1) 3\%3: TN+1 $i}%, L

(gi(x, 1, ) — gil@ b, - S tnga)) (PN — tvga) >0,

Vo € Q K (ri, - yrng1), (b1, ytngr) € RVPL i =1,2,--+ M, A4 Capillarity R4t (2.1)
FELEME—TEF FL.

WE & f = (fi, fos s fur) €Y W (2.10), MIE A7 2.1-2.4 FIEH 1.1 A 2.
T w = (uy,ug, - up) €Y WREE TR f = Au+ Cu.
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H5 3 2.3, i 2.1 MRS 2.3 %1 A0+ CO = 0. K f# 0 &u+# 6. K f = Au+Cu,
(W, fi) = (b, Bui+ 0%i(u;) + Cyug) = (¥, Byug + Cyuy)
= / <1+ M)Wuﬂpi_QVui,Vw > dr + / €:9i(x, Vu;, u;)hdx
Q

1 + |V'I,Li|2pi Q
+/\z/ |Uz‘|qj'_2u7;¢dl’ + )\1/ |ui|r"_2ui1/;dx
Q Q

. |Pi
= /—div[(l + %HVW\’””VWW(M;
Q

\/ 1 -+ \Vui|2pi
+/\z’/ |ui|qi2ui¢d5ﬂ+)\i/ |Uz‘|ri2Ui¢d$+/5i9¢($’vuiaui)¢d$,
Q Q Q

FSYl:
|Vul\p1

1/ 14+ |Vuz|21’7

= fi(x)ae zeq.

—div[(1+ NVl P V) 4 N (w972 + w7 2ug) + €594 (2, Vg, ug)

iF — _ VulPi ,
TIE — <9, (14 \/W)\Vuz
FIFH Green AR, Yv; € WHPi(Q),

Pi2Vu; >€ By (ui(z)), €T

| Pi
/ <9, (1+ &NVUAP’”QVW > v;|pdl ()
r

\/ 1 + |V'U,i|2pi

| Pi
—/ div[(1+ _ | )|V P2 Vg vida
Q

1/ 1+ |V'U,1 2pi

v Z.Pi o
+/ <+ "Gt Y > da
Q

z\/ 1 + |Vui|2pi
:/ A 2 =+ Jug] " 2w )vgda + / €i9i(x, Vug, u;)vide — / fividx
Q Q Q

\V4 ipi v
+/ <4 =" G, Vo > de
Q

:—/ﬂz(ui|r)vi|rdr(3’f')-
r

A
|V, P
EIIE T w = (ug,uz, -+ uar) 2 (2.1) SUIAEF LR
W JEUE BB gs (2, ry, - s rvgn) KT ey SR, ) (2.1) AR 2 ME—11.
Hg b, AFIEME f = Au+ Cu = Au+ Cu, HF u = (ur,up, -+ ,un), 0 =
(0, wn, -+ s tung), W w=a, Blu; = a0y, 6 =1,2,---, M.

— <9, (1+ VP~ Vu; >€ Be(ui(x)), = €T.
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FEMEINZEAT “gi(a,ry, - rnvga) KT vy BE7 BRBCT, S0 C; B, AR 512 2.1
L 2.2 FHERE TR

0 < (uw; — w;, Biu; — Bitg) = (u; — w;, 00, (w;) — 0P;(u;)) + (u; — @i, Citi; — Ciug) <0,

HEiL 2.1 244 =1 B, Capillarity RGIRWLKUI T Capillarity /718

~divl(1 + AT Vulr V] + Al + Jul ) + 29w, Vusu) = f(@) ae €,

—-<9,(1+ \/%)WUV’*QVU >e B,(u(z)) ae zel.
(2.11)

M f(r) € LP(Q) WAL /[g(a:,w,u) — fllul’Pudz > 0 B, (2.11) RAF7EIEF LA

u(z) € LP(Q). #HiE— PR ;(:v,rl,--- ) R rng B, W (2.11) XAFEME—/RFE
LA

¥ 2.1 3 [1) fE3F 8 Capillarity R @ (1.1) fAREIAALEVERE, ASMUEE R BT e SRS
AL K PR E T, 7 ERAE— MR ERMAFER (Aw, J-H(Ly(w))) > —k1 || Lyw|*—
k|| Lywl|| — ks, HeH Ly 24 L 1 Yosida @127 ; 3C [3] 71 Capillarity 248 ol & (1.2) A7
FEVERS ) AMUELGAE A & m B4 | A5 S0 S oF L R 461 “ (Au— f, J(u—a)) > Ola, f),
Hf fe R(A) Hae DA, BB A MEBR L.

ARSCRA AR (L, 3] FIIEB L. IR R SC 3k, B 7807 VR AR B

R

(1] ZA, B, —37 X Capillarity J7FERIHIRVETT % [J]. RGR 5507, 2013, 33(8): 937 ~948.

[2] Wei Li, Duan Liling, Zhou H Y. Study on the existence and uniqueness of solution of generalized
capillarity problem[J]. Abstract and Applied Analysis, 2012, Article ID 154307, 18 pages.

[3] Reich S. The range of sums of accretive and monotone operators[J]. J. Math. Anal. Appl., 1979, 68:
310 -317.

[4] Calvert B D, Gupta C P. Nonlinear elliptic boundary value problems in LP-spaces and sums of
ranges of accretive operators[J]. Nonl. Anal., 1978, 2(1): 1-26.

[5] Pascali D, Sburlan S. Nonlinear mappings of monotone type[M]. Romania: Sijthoff Noordhoff Intern.
Publ., 1978.

[6] Barbu V. Nonlinear semigroups and differential equations in Banach spaces|M]. Netherlands: No-
ordhoff Intern. Publ., 1976.

[7] Kato T. Perturbation theory for linear operators|M]. Second Corrected Printing of the Second
Edition, Berlin, New York, Tokyo: Springer-Verlag, 1984.

(8] ZESLRR, TRk, RAAFIKA=(E 5118 [M]. big: EiRHL AL, 1981.

[9] Hirano N, Kalinde A K. On perturbations of m-accretive operators in Banach spaces[J]. Proc. Amer.
Math. Soc., 1996, 124(4): 1183-1190.

[10] Wei Li, Agarwal R P. Existence of solutions to nonlinear Neumann boundary value problems with
generalized p-Laplacian operator[J]. Comput. Math. Appl., 2008, 56(2): 530-541.



400

G

% 5 ES Vol. 37

[11] Wei Li, Duan Liling, Agarwal R P. Existence and uniqueness of the solution to integro-differential

equation involving the generalized p-Laplacian operator with mixed boundary conditions[J]. J.
Math., 2013, 33(6): 1009-1018.

[12] Wei Li, Agarwal R P, Wong P J Y. Non-linear boundary value problems with generalized p-

Laplacian, ranges of m-accretive mappings and iterative schemes[J]. Appl. Appl., 2014, 93(2): 391
407.

STUDY ON THE EXISTENCE OF NON-TRIVIAL SOLUTION OF

ONE KIND CAPILLARITY SYSTEMS

WEI Li, CHEN Rui
(School of Mathematics and Statistics, Hebei University of Economics and Business

Shijiazhuang 050061, China)

Abstract: In this paper, the existence of solution of one kind capillarity systems was studied.

The capillarity systems are converted to nonlinear operator equation in view of the method of
defining nonlinear mappings in product space. By using the techniques of Sobolev embedding
theorems etc., the compactness of the nonlinear mapping is proved. Some properties of nonlinear
mappings are employed to obtain the result that the nonlinear operator equation has solutions. Fi-
nally, the result that capillarity systems have non-trivial solution in LP* () x LP?(Q) x - - - x LPM (Q)
is proved, where Q is the bounded conical domain of RY(N > 1) and ]\Zf—fl < pi < 400, for
i=1,2,---, M. The system studied and the methods used in this paper extend and complement
some previous corresponding work.

Keywords: product space; m-accretive mapping; Caratheodory’s conditions; embedding;
compact mapping; capillarity systems
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