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0
is a bounded open set containing the origin, ¥N>2p, p , p>1, o is the outward

B N-2p
normal derivative. When A >0, the multiplicity of solutions to above equation is established by
using the variational methods.

Keywords

p-Biharmonic Equations, Multiple Solutions, Hardy Potential, Sobolev Critical Exponents

Copyright © 2022 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/

L 5ISREESGR
FEASL, ATH T 1A Hardy %5 H1 Sobolev I 55 5] p- XU A5 H%

p-2
ju”"

Aiu—,u > :ﬂ|u|q_2u+|u|p*_2u, xeQ,
b (1.1)
ou
u=—=0, x € oQ.
on
ﬁm;u:A(mur’*Au), Qc RY &MU A RIT4E, jmwzr@%o N>2p, p>1,
n
_ (N(p-1)(N-2p)Y
l<g<p> p*=NI:[l;p, A EH, 0S,u<y:[ (» [)7(2 p)J .

Wk, A A AR A R B R A AT TGV RS o BRI T B AR, G AR Wiat A
RPERAR . B0 s AR BN RIS EA & 7350 p-XOR AT R RE S AR . IE AR AN AR AT 5 A B A7 A
PERZ MG R] T2 MBS L[2]-[12]

7E[3]% Dhifli-Alsaedi W 7T T T 1] p- XU FI 75 2
o u

2p
B

2

Aju—p

“Au=g(x)u"" +Af(x)u’", xeR",
=g () 427 (3) .

u(x)>0, xeRY.
Hh, O<m<l<p<q<p,, N>2p, A>0. 2 f g iR i& A%, 155 1s H A4 Al Nehari Ji
ITUER T A 2) B D EWRAIEM . RS2 AAE TR M XA R, 702 —
Al 5 18] B
FE[13]% Xie F Wang W58 T T 5 5A Hardy #1 p-XJE 7772

p-2
Aiu—ﬂ|u| zpu: (x,u), xeQ,
| (13)
u =a—u=0, x € 0Q.
on

»

k

y

DOI: 10.12677/pm.2022.1211211 1955 ELIR7RA

%


https://doi.org/10.12677/pm.2022.1211211
http://creativecommons.org/licenses/by/4.0/

R, AW

ot 0. R R MO AR T 1 < p <0< A< IZ[N(’H)(N‘”’)) 250,

NI E . AERHE 7 (xr) W TR

() f(xu) £ QxR RELLM, HHLH xeQ, hmf(x “) =0, p*=io
U—>0 | |p -1 N_2p
() MMEEMxeQ, f(x, u)ﬁﬁ/%hmf( Z)u—OfFIJ linolof(—,it)u=+oo

u i

() 18 G(x.t)=f(xu)t—p[ f(x.5)ds » MPAM xeQ . FFLE— A 5 M >0 645 3 (T 8 1
M <|t|<|6| 5 G(x,4)<G(x.1,) -

() f(x,u) KT u 2B

VEZ 18 FRTRR L B8 51 B 7 RE B 1 (1.3) A 6 754> 55 i ELAH Bl B =2 ). AT (13)AFZ
WEAETITRE P (LD S TR £ (x,u) FAEAE, HA )BT TR TE 55> 55 8 AR 5
[ERSOR

TE[14], fEEHE T —A p-XOEAIH Kirchhoff 772, %12 H Nehari /7 F4F 4L 15 2R 1 £
B KRR, 24 p =2 X R A] L[ 15] [16] [17]. 4~ T %35 Ljusternik-Schnirelmann ) J5 7%
WE T RRAAE T AR 8 MR SCE A 18] AR VA MR -7 #2, 197+ ARt S 80
HIAFG IR ) @2, [20]+F Kirchhoff JS7 ] @,

AL EZEMEERUT

EELLAAEA >0, M 2e(0,4), uel0,), TEADNAELHTANH.
ASCAH R SCHF

EX 11 weW)” (Q)RTE(LDIME, i

"

I |A”|p AuAvdx - ,UI Yoo ljﬂ|u|q_2 uvdx — .[Q|u|p*_2 uvdx =0,Vv e W;" (Q),

™

CENT u RIZ R J (u) IR T R, IR

1 2 1 .
u)—;fQ|Au|p jﬂ ;jﬂ|u|q dx—?jﬂ|u|p dx. (1.4)

B (Q) e C (@) TS = ([, A dx)? RIS AL .
1 Rellich A& L[21] [22], FTA!

7 [ o< [ o|au]"dx, vuecy (RY).

*

FEid: HISCHER[21], QR — A X, Rellich NEERIEA u e W7 (Q) HMRAL, (R HAE R 2

N(p-1)(N=-2p)Y
ﬁ=[ v ;( p)] FREME.

ACEERUNT, A E P B EIE AN R E PS 44, @i DL B R, RATES =AM e
1.1 BERH.

DOI: 10.12677/pm.2022.1211211 1956 P2k


https://doi.org/10.12677/pm.2022.1211211

B, AW

2. B EMUE Palais-Smale 5%
ZEADMEERIZ K

1 A 1 :
e i E T @

W e (" (Q),R) HAHMEEI g e Wy (Q) 2

p-2
<J'(u),go> = _L1|Au|p7Z AuAgpdx - ,u_[Q |u|| |2pu odx —xljg|u|q72 ugpdx —_[Q|u|p “ ugpds. (2.2)
x
[7
J. |Au|p dx — ,u.[n| |
iwS(u)= inf , S(0) R (Q) HNE L7 (Q) Ktk 5. ki it

uehg (@0} ( C oG
ol as)
FE AT Ju] . < S(0) 7 [lu] -
Niimis AR NE R BE23] [24) KAUEM] J (u) FEREANE R T, WL PS KA. L f=——
P —q
SEHE 3.0 FE—NIEFEH D, MENZE J (u) BEREPS) FH {u,} c W7 (Q), 4

N

C <25 (0)r +2-5 (ur ~DA B, A AT I W (Q) .
T AL {u, } £ W (Q) R T b, BT {u, ) R(PS) T, Wi
J(un):c+0(l). (2.3)
J'(u, )u, =o(1) 2.4

u,ll-

n

“Z4502.1D)~2414,

o(1)(

1, 1 1 P
u, ) c (Mn) " (un)un [ *]”un|

p

p_

5RO E.

n

‘1“w<P<ﬂ’%WmW*w’m%l‘J%u
P p

AT (u, ) 18 W27 (Q) A Fte BRLAEAE— AN TFRET0, D3ie {u, )+ WARLE W2 (Q) Fu, = u o
SCHR[23] [24]AT LI 35 LT

|Aun|p —~n> |Au|p + ané'xk +177,0»
kel

w|” —\v=|u|p* + D V8, +V,6,,
kel

n (2.5)
"~ "
T =y = U+ 0.
i e
oy, FH ARSI, 5, R7E x ALY Dirac WRE, TR AMATFISEHE [} < Q\{0) 9 FIARR A
¥ )

%, H Rellich NERF, 5, —uy, > S(p)v? Fng, >S0)v7 -
N

Wi 11 RARN, XMTEMkel, BLv, =0, BEav,25(0)2

DOI: 10.12677/pm.2022.1211211 1957 T


https://doi.org/10.12677/pm.2022.1211211

R, AW

HLE, WEELBNMMIe>0, 5 0e8, (x,) HNEER, jeli#j, B, (x )ﬂBzg( )2@ o
Xy, e Cp (RY)ERHE B, (x,) 1w, =15 fEB,, (x,)4MH, y, =0. JFHIHL
2 2
|Vy/£|£;,|Al//€ <= (2.6)
MAEHE WP (Q) M FUF I g, g, (x) =y, (x) 20 (x) THE
lim<.]'(un) U >=
Ak,
lim [ [Au,|” * Au,A(gu,)dx = [ .dy+A[ [u] g.dx+[ g.dv. (2.7)
X
_hmj,u |p72u¢dx<hmj. L =0
& 2p IT€ >
£0 | | £0 (| | 8)
. 2.8
11113j9¢£dv =ling(jg|u|p ¢£dx+vk)=vk, @9
lim [, Jul" ¢,dx=0.
T, HQ2.5)5 ST 1 E],
lim [ [Aw, "™ Au,A(g,u,) dr= [ 4,dn+lim [ 1A, Au, (2(V4,.Vu, ) +u,08,). (2.9)
H(2.5),
lim [ ¢,dn >7,. (2.10)
NI A
hné(hmj |Au ,7 *Au, (2 ( <V¢5,Vun>+unA¢g)dx):0.
#Hs |, M Cauchy-Schwarz Fl Holder A%, W13
r-1 1
0 tim| [ [Au, " Au, (Vg Va, ) do| < tim [ [ |” a) 7 ([ [V, [V, |” )
A {u, } BIFIUCSL, Holder A% 2UH(2.6) AT
(o ) ([ )
1
( B(x;.2¢ mQ f Vu )P
» N Ty (2.11)
N N
l: r‘ 2¢ ﬂQ )N ><[J.B Xk 2¢ ﬁﬂ|vu r dx] :l
N-p
CUB o soal Vi V7 dxj " 50, (Ye—0).
SR, AT
DOI: 10.12677/pm.2022.1211211 1958 Eiile e


https://doi.org/10.12677/pm.2022.1211211

B, A

0<Ilim

n—»00

I |Au, | 2(Au u,Ad, dx‘s lim.[ |Aun|p7l

R

n

<tim(] au, " ax Y=l
2p

<cﬂf&km j(f&%mu wf]p

<C{fyapall” & 50 (2520,

Rk, HQ2.7)~2.12) 7%

dx);

(2.12)

n, SV,

P

1ZH Sobolev A%, S(0)v/ <7, LA
v, =08 v, zs(o)%,
PRIt 1 REA R
W73 2 v, =05y, > 5(u)ir
T A A E . U N & > ORI ke Ly, ¢ B,(0) - L4, eCy (RY) M3

e 2
Bs(‘xk)qj’ WOSZI; /EEBZ{;('xk)yl\ﬁ]" WO&':OO }IFE‘YWE|VV/O€|SE’ |AV/0€ S_

H.S)RIBTE 1, 133
lim lim [ |Au, |

&0 n—>0

=ty [ 2 i [

+770)=770,

o u,|” i i Ju”
limlim [ 43¢, =lim [ ¢, dy =lim I9ﬂ|x|2,, Boe +70 | =705

|x

i o . = = [l )=
A A
0 =tlimlim (J'(u, ), )2 10 =7, = V-

i Rellich %2650, 753

S(,u)vo’7 <v,.
Huts

N
vy =08y, > 8 (u)2r

N
EVO >S(IU)2P ’ I)_IJ

c=1imJ (u,)= lim{J(un)—%<J'(u,,),u,,>}

1 1
qu -
2L

=1im4(l—ljj u
e \poogq)oe

DOI: 10.12677/pm.2022.1211211 1959 P2k

p*dx

u

n n



https://doi.org/10.12677/pm.2022.1211211

B, A

:z[;_ﬂﬂ ’ dx+—U i’ dx+ka+v0]

21[__ Jj e 2 [l a2 (0] + 2 5(u

HAN1<g<p, SHFRINEHAAENX, £7]

(2.13)

q

2 yo2 Nz o2 ¥ 1 1 1 - .
ez 2 S(0) + =S (e + =] il dx_z[;_;]pp(jgw e

BUEH R g (x) =hx" —Akyx?, Hrf g _% 2=(l——j|Q|ﬂ
9 p

1

W x>0, g(x)ﬁxoz(”‘f)p RN,

*

P K

. 4
)z ) k[ 26|, [ 20
p

1 Pk

+
p

i k e 1+ k L_
_ l"*qkl( »q ]p q _2 p*qkz( g jp q
Pk Pk,

i

——DA"",

4 .
ﬁﬂPDzkz[qu J”—k{"gq j T D >0,

p k1 P k]
1 _ —
Qs =c(c>0), ka _ clp q)(ZN 2p)
Pk 2p

i

D- [l_lj(C(p—c;)p(zl\/—zp)]p*q—q _ﬁ{C(p—z);jv_zp)J;;,
:(C(P‘q)(N—ZP)jp‘qq C[l 1]_2[c(p—q)(N—zp)f*Z

PRFY Y G

=c[ (p—q)(N- 2p)Jp « (p=a)[N(p-a)+2pq]
2172 Npq

HTl<g<p, N>2pf3D>0,
N N
U f%tHcZ%S(O)E+%S(y)Z—D/Iﬂ, XGRS, By, =0, v, =0. HQS)HE!

Ja

1EHISCHR[25] Brezis-Lieb 513, W83 u, —»u £ L7 (Q) .

u, 4 dx—)jg|u|p* dx %n —> oo

DOI: 10.12677/pm.2022.1211211 1960 P2k


https://doi.org/10.12677/pm.2022.1211211

A4,

WA

A, | s SRS (£} R AMTRES, A

n

u

n

1

—F |7} P2,

m WOZ,P (Q) s

n

o, ] <
W,

F war () 1<p<?2,

Wb o AFE (Y FE P (Q) H RIS

Kb a=a(p), M:max{
3. XETH 1.2 BOIERR

1 p A q 1 »°
J(u)== -z dx—— dx
(u) p.[ | IQ| | q .[Q|u| p* .[Q|u|
iz ] Holder A% 3. Sobolev A& U1 Rellich A% 7 7] 15 3

C ) 1 _q q 1 s »
Iz IQ|Au|pdx—;|Q|ﬂS ([ m” ax)r s (JJaw]” ax)

Hor, p=L

P —q

- 2
gxﬂ—i|Q|ES ryioLg iy
P q P

WAFAE A4 >0, HRUR0<A<A, A hH—AREHAMEA—A 5.

DRI T (u) 2 h([u]) » Forb h(x) =

L r<Ry<R<R, H RZ hFGWKRME AR, r2 h RGRDERLSR, h(R)>h(r).

D A, 4
r(x)=1, x<R,-1,

r(x)=0, x=R,

a[o,l],fifﬁ{
= o). e
- 1 A 1 .
u):;jQ|Au|p JQ| | —;J.Q|u|qu—?.|.g|u|p o(u)dx

— ! -4 ’L* *
) quh(x)=%x” —§|Q|ﬂS ”x"—%S PxPr(x).

A, j(u) > i_t("u

WEH), Mx<R. h=h: Ux2R, k(x)="x-Ll0pFs xt
P g
J I E BRI
5|3 3.1
() JeC' (W7 (Q),R) KT 5.
(i) W T () <0, WA Ju| <R, HJ(v)=J(v) WFiH veB, ={ueWy” (Q):Jul <Ry} -
(i) fFE—NA, >0, [ 0<A<A,, JHEEMR Cc<0iHL PS %M.
ERH (0)A(i) 2 AR

DOI: 10.12677/pm.2022.1211211 1961

LN


https://doi.org/10.12677/pm.2022.1211211

24, 3

&
A=

n

FEM (i), 4 {u,} W27 (Q) & T —A PSFFH): J(u,)—>er J'(u,)—> 0
B <0, BIEYn LUK, J(u,)<0.

i), {u,} By o &4 >0, HF0<i<i, =

287 _KiP>0.
N

N

i, fEB, 1, J=J, JH:{u,,}iV%EJ(un)—w<OS%SE—DlﬁHJ’(un)—mo

BULHIETE 3.1, 51 (u, ) 76 W27 (Q) T — SR8 751, 0
VEIC RN T 0B S R, G, TRATRT A/ T H U
& RWEr (Q)\0} KM, KT BRI T, WT Acs, ©XTH

7(4)=min{k e N: 17 {Eg e C(4,R" \{0}),6(x) = —p(—x)}.

WA MEARREE], Ly (4) =+, THEEMETMT, BAFH CHR26].
W32 4,Bex, N

(i) HHFE—NTFRE feC(4,B), Wy(4)<y(B).

(i) % Ac B, W24 y(4)<y(B)-

(iii) #(E A M B ZAFE— A FE, B4 y(4)=y(B)-

(v) # SV RV hiERT, T4 y(SY) =N

(V) 7(AUB)<y(A4)+7(B)-

(vi) # y(B)<+o, A4 ymz 7(4)-y(B).

(vii) # A REM, WA y(A)<+oo, HIEE—A >0y (4)=7(N,(4)),
ot Ny (A)={x e Wy (Q):d (x, 4) <5}

(vii) # X2 Wr (Q) AN TR ELEB N k Hy(4)>k, WAANX =D .
(ix) MMEBMELTYS ¢: X > X, £haecd, HEy(a)<y(d(a))-
R NAZ B T S FEL IR N7 51, E B AR 7 kR T SR (27 ]
SIE33WEneN, He=s(n)>0 M y({ueny” (Q):J(u)<—cf)2n.
WEH BEne N, & E ZwWpr(Q) A n 47200,

EXuneEnﬂ;ﬁ un :17 XTJ-%:‘O<,O<R0’ ﬁ
J(pu,) = (pu,) =~ p? £ pr u”—zpdx—ip“f |/ dr—— 7" [ Ju,|” ax
pr T ¢ P “
l ﬂ/ 1 * *
S;p” _;quﬁ u, qu—?p” jﬂ u,|” dx.
5 X
o= inf{jﬂ|u|p* dx:ue Woz’” (Q),”u" = 1} >0,
p=inf {[ Juf’ dc:u e (Q),Ju] =1} > 0.
(A1,
J(pu) <t pr -2B o2 i
p q P

DOI: 10.12677/pm.2022.1211211 1962 P2k


https://doi.org/10.12677/pm.2022.1211211

B, A

L e >0 (RHAT ), 0<n<R,, BEHUE2ew? (Q), |u]=1, WJ(u)<—z.
%S, ={u el (Q) Jul =n} 845 5, MW7 (Q) < {u e W7 (Q): ] (u) <~}
U, i 3.2, AE

X
S, ={ AW (V{0 : AR, A=—-A,y(4) > k],

¢, = inf supJ (u), K, ={u ew? (Q):j'(u)zo,J(u):c}.

A€Xy yeq

51 34 ¢ AR
ER Hel, 4
j'gz{ueW(f'p(Q):j(u)S—g}.

M5l 3.3, A keN, ﬁ'?ftg:g(k)>0ﬁ?5f7(j"‘)2ko

A J RESLHRBN, T7 ex, s MMFTENkeN, ¢, <—e(k)<0. X J R TFHFM, Wike, >0,

NSRRI A

513 3.5 é\ﬂo:min{ﬂmﬂ?} (A, A HIZFTIR) o &AE(OJ’O)’ fie=g=c, ==¢,» BA
7(K.)=r+1.

UERR S8 AR 51 B 225 SCRR[26])

We=c,=c = =c.,» FRNc<0, HILJTEK, TWHE PS &M, 118K REMN.

FAE, ¥y (K, )<r, BHAAE—DNRBEE U, K cUMRy(U)=y(K.)<r-

ARSI, A A FE R

W (Q) > Wi (Q),

ﬁi?%'ﬁﬂ(]”‘;\U)cJ”‘(", 0<d<—c
HEXL, c=c,, = inf supJ(u).

AT pir yed

WAfEE—N A" ez, 15 mail)gj(u) <c+d6, AP A c T H

ue

n(A\U) (T \U)c T 3.1)

R
—_
EN
b
c
N—
\Y4
<

(4)=7(U)zk Ry (n(47\0))2 /(4\U)> k.

XY

XEGDFE, WAn(A\U)eZ, Mt sup J(u)2c, =c.
FEERER 11, venan)
Fgb, XA =min{A, 4}, Ki1e(0,4,). BLEL H

¢, < <<c,,, <--<0. (3.2)

NI S PR L -

DOI: 10.12677/pm.2022.1211211 1963 P2k


https://doi.org/10.12677/pm.2022.1211211

A2, AW

BN BE2)FTH ARSI, 52 3.5 IFE T EMkeN, y(KCk ) >1, K, AEL—
ANGe BT ¢, Z IR AR, HAVFEST T ARG SEFH. HEIEE 3.4 HEH o, #2500, X
SIHE 3.1 G, T WG S kA2 J G 5k

BWAN) BAFEk,reN, #13

ck =Ck+1 = =Gy

3178 3.5 150y (K, )2 2. WEIATEE] K, R, PR H KT R AT, Wb, mp K, A
R, WAH 7(K,, ) =1 BARITATLE LA EL e C(K, R\[0}), Joh i AMEBS % L,
SECN, AEASARFRHEBISE L, fB-1, FILRITEE T TR, SHROZEDL,
HEILT MR

SE

[1] Ruzicka, M. (2000) Electrorheological Fluids: Modeling and Mathematical Theory. Lecture Notes in Mathematics, Vol.
1748, Springer, Berlin. https://doi.org/10.1007/BFb0104030

[2] Nachman, A. and Callegari, A. (1980) A Nonlinear Singular Boundary Value Problem in the Theory of Pseudoplastic
Fluids. SIAM Journal on Applied Mathematics, 38, 275-281. https://doi.org/10.1137/0138024

[3]1 Dhifli, A. and Alsaedi, R. (2021) Existence and Multiplicity of Solution for a Singular Problem Involving the
p-Biharmonic Operator in R-N. Journal of Mathematical Analysis and Applications, 499, Article ID: 125049.
https://doi.org/10.1016/j.jmaa.2021.125049

[4] Huang, Y.S. and Liu, X.Q. (2014) Sign-Changing Solutions for p-biharmonic Equations with Hardy Potential. Journal
of Mathematical Analysis and Applications, 412, 142-154. https://doi.org/10.1016/j.jmaa.2013.10.044

[5] Candito, P. and Bisci, G.M. (2012) Multiple Solutions for a Navier Boundary Value Problem Involving the p-Biharmonic
Operator. Discrete and Continuous Dynamical Systems—Series S, 5, 741-751.
https://doi.org/10.3934/dcdss.2012.5.741

[6] Liu, X.N., Chen, H.B. and Almuaalemi, B. (2017) Ground State Solutions for p-Biharmonic Equations. Electronic
Journal of Differential Equations, 45, 1-9.

[71 Sun, J.T., Chu, J.F. and Wu, T.F. (2017) Existence and Multiplicity of Nontrivial Solutions for Some Biharmonic Equ-
ations with p-Laplacian. Journal of Differential Equations, 262, 945-977. https://doi.org/10.1016/j.jde.2016.10.001

[8] Sun, J.T. and Wu, T.F. (2018) The Nehari Manifold of Biharmonic Equations with p-Laplacian and Singular Potential.
Applied Mathematics Letters, 88, 156-163. https://doi.org/10.1016/j.aml.2018.08.025

[9] Sang, Y.B. and Ren, Y. (2020) A Critical p-Biharmonic System with Negative Exponents. Computers and Mathemat-
ics with Applications, 79, 1335-1361. https://doi.org/10.1016/j.camwa.2019.08.032

[10] Su, Y., Liu, B.Y. and Feng, Z.S. (2021) Ground State Solution of the Thin Film Epitaxy Equation. Journal of Mathe-
matical Analysis and Applications, 503, Article ID: 125357. https://doi.org/10.1016/j.jmaa.2021.125357

[11] Luan, T.N., Khieu, T.T. and Khanh, T.Q. (2020) Regularized Solution of the Cauchy Problem for the Biharmonic Equ-
ation. Bulletin of the Malaysian Mathematical Sciences Society, 43, 757-782.
https://doi.org/10.1007/s40840-018-00711-7

[12] Aghalary, R., Mohammadian, A. and Jahangiri, J. (2019) Landau-Bloch Theorems for Bounded Biharmonic Mappings.
Filomat, 33, 4593-4601. https://doi.org/10.2298/FIL1914593A

[13] Xie, H.Z. and Wang, J.P. (2013) Infinitely Many Solutions for p-Harmonic Equation with Singular Term. Journal of
Inequalities and Applications, 2013, Article No. 9. https://doi.org/10.1186/1029-242X-2013-9

[14] Alsaedi, R. (2020) Multiplicity Results Involving p-Biharmonic Kirchhoff-Type Problems. Boundary Value Problems,
2020, Article No. 118. https://doi.org/10.1186/s13661-020-01416-2

[15] Zhang, J.G. and Hsu, S.S. (2019) Multiplicity Results for Biharmonic Equations Involving Multiple Rellich-Type Po-

tentials and Critical Exponents. Boundary Value Problems, 2019, Article No. 103.
https://doi.org/10.1186/s13661-019-1216-y

[16] Tang, X.D. and Zhang, J.H. (2014) Multiple Results to Some Biharmonic Problems. Abstract and Applied Analysis,
2014, Article ID: 267052. https://doi.org/10.1155/2014/267052

[17] Zhang, H.S., Li, T.X. and Wu, T.F. (2020) Existence and Multiplicity of Nontrivial Solutions for Biharmonic Equa-
tions with Singular Weight Functions. Applied Mathematics Letters, 105, Article ID: 106335.

DOI: 10.12677/pm.2022.1211211 1964 P2k


https://doi.org/10.12677/pm.2022.1211211
https://doi.org/10.1007/BFb0104030
https://doi.org/10.1137/0138024
https://doi.org/10.1016/j.jmaa.2021.125049
https://doi.org/10.1016/j.jmaa.2013.10.044
https://doi.org/10.3934/dcdss.2012.5.741
https://doi.org/10.1016/j.jde.2016.10.001
https://doi.org/10.1016/j.aml.2018.08.025
https://doi.org/10.1016/j.camwa.2019.08.032
https://doi.org/10.1016/j.jmaa.2021.125357
https://doi.org/10.1007/s40840-018-00711-7
https://doi.org/10.2298/FIL1914593A
https://doi.org/10.1186/1029-242X-2013-9
https://doi.org/10.1186/s13661-020-01416-2
https://doi.org/10.1186/s13661-019-1216-y
https://doi.org/10.1155/2014/267052

B, A

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]
[27]

https://doi.org/10.1016/j.am1.2020.106335

Ning, Q. and Wang, Z.Q. (1999) Multiplicity Results for Positive Solutions to Non-Autonomous Elliptic Problems.
Electronic Journal of Differential Equations, 1999, 1-28.

Wu, T.F. (2012) Existence and Multiplicity of Positive Solutions for a Class of Nonlinear Boundary Value Problems.
Journal of Differential Equations, 252, 3403-3435. https://doi.org/10.1016/j.jde.2011.12.006

He, Y., Li, G.B. and Peng, S.J. (2014) Concentrating Bound States for Kirchhoff Type Problems in R3 Involving Crit-
ical Sobolev Exponents. Advanced Nonlinear Studies, 14, 483-510. https://doi.org/10.1515/ans-2014-0214

Davies, E.B. and Hinz, A.M. (1998) Explicit Constants for Rellich Inequalities in Lp (Q). Mathematische Zeitschrift,
227, 511-523. https://doi.org/10.1007/PL0O0004389

Enzo, M. (2000) A Simple Approach to Hardy Inequalities. Mathematical Notes, 67, 479-486.
https://doi.org/10.1007/BF02676404

Lions, P.L. (1985) The Concentration Compactness Principle in the Calculus of Variations. The Limit Case, Part 1.
Revista Matematica Iberoamericana, 1, 145-201. https://doi.org/10.4171/RM1/6

Lions, P.L. (1985) The Concentration Compactness Principle in the Calculus of Variations. The Limit Case, Part 2.
Revista Matemadtica Iberoamericana, 1, 45-121. https://doi.org/10.4171/RM1/12

Brezis, H. and Lieb, E.H. (1983) A Relation between Pointwise Convergence of Functions and Convergence of Func-
tionals. Proceedings of the American Mathematical Society, 88, 486-490.
https://doi.org/10.1090/80002-9939-1983-0699419-3

Willem, M. (1996) Minimax Theorems. Birkhéuser, Boston. https://doi.org/10.1007/978-1-4612-4146-1

Garcia, A.J. and Alonso, I.P. (1994) Some Results about the Existence of a Second Positive Solutions in a Quasilinear
Critical Problem. Indiana University Mathematics Journal, 43, 941-957. https://doi.org/10.1512/iumj.1994.43.43041

DOI: 10.12677/pm.2022.1211211 1965 P2k


https://doi.org/10.12677/pm.2022.1211211
https://doi.org/10.1016/j.aml.2020.106335
https://doi.org/10.1016/j.jde.2011.12.006
https://doi.org/10.1515/ans-2014-0214
https://doi.org/10.1007/PL00004389
https://doi.org/10.1007/BF02676404
https://doi.org/10.4171/RMI/6
https://doi.org/10.4171/RMI/12
https://doi.org/10.1090/S0002-9939-1983-0699419-3
https://doi.org/10.1007/978-1-4612-4146-1
https://doi.org/10.1512/iumj.1994.43.43041

	含有Hardy势和Sobolev临界指数的p-双调和方程解的多重性
	摘  要
	关键词
	Multiplicity of Solutions for p-Biharmonic Equations with Hardy Potential and Sobolev Critical Exponents
	Abstract
	Keywords
	1. 引言及主要结果
	2. 运用集中紧性证Palais-Smale条件
	3. 定理1.2的证明
	参考文献

