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Abstract

In this paper, we consider the existence of ground state solutions for a class of
Kirchhoff-Choquard equations with logarithmic nonlinear terms of potential functions
by Ekeland variational method logarithmic Sobolev inequality and Hardy-Littlewood-
Sobolev inequality. It is concluded that the Kirchhoff~-Choquard equation has ground

state solutions in « € (0,3), « = 0 and with nonlinear perturbation term.
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1. 5|8
AR EWE I T F1Kirchhoff-Choquard /7 F2 38 25 ik A7 75 14

X —(a+b ulH)Au + V(z)u = (I, * |ulP)|uP~2u + H(z)ulog |u|, z € Q,
(1) ( Jo |7 ul?) (@)u = (Lo * [ul?)[ul (z)ulog |u]

(1)
u =0, x € 01,

HPQ c REEIOLIEXE, pec (2,3+a), a€(0,3), a, b>0,V, H ZHHEAL

YE R TTFE R B —RE M 572, Kirchhof fAL T T2 H HIRE I FEE 5, gt fi24, A
FI3 71232557 0. A4, 8T Kirchhof fAY7 R CHUS £ 8 KIBUR. 728 0k [1-5].

RN, b = 0 B X HEAEL U, IR TR B N Choquard — Pekar 7572, H T fiiA K
T — M EIR A, B DUS, BOREZ 1) %38 X Choquard 77 PGB IF BAERUJ7 TH E
WA F= 5 R ESCHR (6], AEE AT T — KW H Hartree AR B AL Kirchhof fR R G AEF L
RSB SIRHIAFAEPE AR . TR [7)55 8 1 A A E B Il FHEEOE K I C hoquard J5 8. 55T 5
% Choquardf# LR, W ZE CHR [8-15].
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FET UL B SR, AV T — 5 A B R B BAE LY E T K irchhof f — Choquard /7 F2

BESRMAAAENE, M2 ) R (1) L3S AR IR AR LE T

BB 1) 8 (1) Hh 3 B H Y, HOG A2 :

(V):V e D32 QR|V |32 < S, VT = max{V,0}, V~ = min{V, 0} H!
S = infemy ooy 1wl /lulg:

(H): H € C(Q), p:=infqg H >0, M := maxg H, i#i /&
M < 2m(1 — SV [50) /e 810142,
FATHLU T 48,

EIBL Bk (V), (H)RAL, )8 (1) 7R S
B = OFF, T 1] B3 (1) A0 N R B A D

—(a+b [, | Vul>)Au+V(z)u = |[ul*?u+ H(z)ulog|u|, =€,

o] 7 (2) (2)
u =0, x € 0.
EHR2 FEE P CAT T, 18 (2) 7 FEFE A .
BT, w2, &N YA Hatree 2 WA BRI 1) 7] 731
(@+b [y | Vul?)Au+V(z)u= d(x)u+ H(z)ulog|u| + f(z,u), =€,
FAE(3): { —A¢p = u?, T €Q, (3)
u = (ZS = O, x € aQ,
Ferh AR 2 I £ 396 2 a0 R 25 AR H (f):
(f1) f € CAxR)HAAIEC > 0,q € (2,2%), 2* = ZIRI12 Sobolevlli FHL, 17
[fla )] < CA+ "), (2.t) € QxR
(f2) lim sup;_of(z,t)/t = foXfo € Q—FUHAT;
(fs) FA1EB > 4, R > 0, {15
0 < BF(x,t) <tf(x,t), zeQt|>R,
KA F(z,t) = [) f(z,s)ds, (z,t) € Q x R.
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B R) i (3) A LA R 45k

EIB3 BV, (H), H(f) AL, W ) #5(3) fA7E FL A .

BTk, FATME A AA S 3T

1) PEIRAT AT G 225 35 R ORI B AR A% T (Y Kircho f f — Choquard 77 B IE S AR AEPE
H %A w7

2) R ECAR LTS [F] T — M ) 2 T X, BT B R 2R M AN 2 A M SR R AR R A, 300
B LR T Lt — M 1 22 T B i 5T g

3) T ARV RS H, FATTE EH IR A H atreed ELE M TR SR 28 14 131

4) ASCGEHNEAT NI T A 2 WA BAR LA 1 Kirchho f f 7 REMERIAAAETE. (HASTERE
R FRATIZR T i A (1) FRIAIE B 5 325 25E B ) R (2) )RSt O A7 AE A

5) 5T HatreedF 2D, FAHTL T p = 20015 TR E Possion i, H T 68 &2 bR I i =y 2L
Fed, FENH R LR LS. A T SR, FRA1 75 E s T f .

Rk, AT BB — NSO B R Oy, 4 AR SO R 1) — S8 SO . B =
g3, FEOIE U] 5E FE YA 0 TR L LB SRR (PS) s A SEIDUER 7, Wik T A 2 I 2
AL ME UL S AR I A AEVE. e m — B 0 32 IR W] 8 By T PLsh ARG f I Kirchhof f — Possion J7
TR MR AN,

2. EETIE
W HL(Q) A H .S obolev s 0], Hyu B
lully = ( [ (90 +32) ", we mico)
WRAEV 251, 2 L
Jul] = (/Q(w2 ) ue m).

WL (1 51] - || g REFEA . SHEE K € [1, +00), LP ()& B H ] LebesgueZ 7], HARHEECH

ul, = /hd " uerr().
H| - |#&7R Lebesquelll B, 0, (1) RT3 /N, ARHE SCHR [16-19], FATA T T FIXS HLS obolev AN FE R
R (i HSobolev N5 Bea > 0, WX T AT E Bu € HY(R?)\{0}, A

2/ u logu +3(1 +loga) |u|2</ |Vul?.
R3

|ul

%k

g.T

ch Hiﬂ =

ﬁﬂx
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T u € HE(Q)\{0}, 24z € R¥\QI, & Lu(z) = 0, WyE a1, A
/ |u2|1og < / [Vl — 21+ loga)u

@ 2(Hardy — Littlewood — Sobolev A% s, t > 1,a € (0,3) H1/s+1/r =1+ a/3. 17
TEHHC (o, s,7) > 0 fF1F5HMTRg € L*(Q) Fh e L7(Q), H

h
//dedng(a,s,rﬂgsmh.
oo lr—ye
R Hardy — Littlewood — Sobolev /N5, H
[ s upds < Cifu.
Q

HAr =6/(3+ a). RTH¥Z Hardy — Littlewood — Sobolev A5, 7] ZF ik [11-14].
N T 58 RGE BELHE T, FRATT TR 2245 R 51 B S
L3 E X T AR REEZ R { J\ Faea C CH(HG (), R),

Ja(u) = A(u) — AB(u), u € Hy(Q),\ €A,

Hh B(u) > 0,u € HY(Q)FIX € [6,1],6 € (0,1), i H

Huﬁfﬂw u) = oo,
%
i, B = o0
XHHRN e A, &
= {y € C([0, 1], Hy () : 7(0) = 0, Jx(7(1)) < 0}. (4)

WMEXEF—N € A, DA, H HAH

= inf t
e = 7lélrmrén[gvlc]JA(’Y( )) >0,

WA, ST — N € [6,1], FAERFI{u,} € H(Q), #15
(i) {un JEEHL (Q) P A R
(11) J,\(Un) — C);

(iii) FEHL (), J4 (u,) — 0.

2% &

g.T

Tﬁ Hiﬂ S

ﬁﬂx
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3. ERLERAVIERA

AR i L3, € SCTT T ) RE V2 R ik

Au) = ;/Q(a]VuF + Vu?) +

b, ., 1 1
T -y - e = | H?
il 2/Q uoglﬂ|+4/Q u?,

EAR, limyju - oo A(u) = oo A
1
B(u) = /(Ia * [uf?)ulPdz, B(u) > 0.
2p Jo
H
1

J,\(u) =

M., € CY(H(Q),R)H.

(JA(u), v)

2

[ @ivu vy + ||u||4—/Hu2ln|u|+ ;
Q

1
A— / (I, * [u?)[uPdx, u € Hy(Q).
2p Jo

Hu?
Q

/(aVu-Vv—I—Vuv)—|—b||u||2/(u,v)—/Huvlog|u|
Q Q )

A/@ﬂWMMW%m@umeHam-
Q

B2k, AT thPUAS E ) 5] FE
SI3E1 X FHTE RN € [0,1], Ty # 0.
HERR Hlw € HY(Q)\{0}, WX TArEMA € [0,1], A

2 e 1P , bttt 9 /\152
JIi(tu) = §||u|| —|—§ \% +T||u|| Hu log|tu|—|— H - (Ia*|u|p)|u|pdx
Q
12 logt
< Cip+ /v 2 e - JR:EE Aﬂﬁmw
t2/ At2P
+ — HuQ/(Ia*|u|p)|u|pdx, t>0.
4 Jo 2p Ja

HEZp € (2,34 a), a € (0,3). Bk, 24t — colftf, FJy\(tu) — —oo. AHERIN, FAAE R KBy, XT
Tu e Hg(Q)\{0}, 1575\ (tou) < 0.
R, 45 Al A AR B H N BCAE S I — AN EEAER. W = {2 € Q: |u(@)]/|ul2 < 1},

O
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?I&Eﬂ‘ﬁ ?,

=
b

XTHARu e HF(Q) \ {0}, iAEHIder A5 A dr @1, A TH

/Hu210g|u|: Hu?log lul + H21g‘ ul
Q |ul2 N |U|2 O\Qy |ul2
< M ulog'l—l—M(/uloglu'—/ u2log|u|>
o |ul2 Q |ul2 o |ul2
2 3(1+1
< ol + p ([ vap - 2
27'(_ Q 2

+2I2[uf3)

1
( v -2 M tlosa), |2+2|Q|1/2|u|%).

XFEA e H(Q)\ {0}, A
J(u) > 1/#|Vu|2 Dt - 1/ Hutlog U~ 1 [ Hu?1og Jul,

lulz 2 /g

1 Ma? b M
> (2u— “ ) 19+ S+ 50+ 1o — 4i00 72 — 210 ful)
4 T ) o 1 4
—C’gk||u||2”.
3 3_4j0l/2
Hrhp=1- 871V |3/2. Hul < afe™ B

3+ 3loga — 4|Q|"? — 2log|uly > 0.

73— J5 i, e E RN, F£4Ea > OfifT

2
> 0.

21 —

Wlull = p > 028/, F1Ec > 0, AN FAKIN € [6,1], HI(u) > c. B, Ty # 0, T
fEy € Ta. TR, BEN € A, IRIETAME S, FATH AT EN |y ()] 12 ) > 7. FIIES: R BB 1 E

cx > inf Jy(y(to)) > ¢ > 0.
RESIDN

SIER2 XF A RIN € [0, 1], A& FPSHFIHA ST 5.
MERR Bi{u,} C Hy Q)2 FRPSFH, WAFEC > 0, MEEX T Kin, [ (u,)] < C;
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P — ooltf, Ji(un) — 0. B {u,} FEHL(Q)H A F, WAELE 55N F 17 5 {w, }, 16 HG Q)

Hu, —u .
on(1) = (Jy(un) = (), un —u)

- ||un—u|2+/ V(i — )2+ Bl | — ||un||2/<umu>— ||u||2/<umu>+||u|4]
Q Q Q
- /(Hunlog|un—Hulog|u|)(un—u)
Q

- /[(Ia [t |P) [ [P~ — (Lo % |uf?) [ulP ) (un — u)da.
Q
HRHE Sobolev ik N\ € FEAN Hardy — Littlewood — Sobolev AR, H

— 0.

/(Hun log |u,| — Hulog |u])(u, — u)dx
Q

il

— 0.

/[(fa ¢ [t |P) [ [P~ 10 — (Lo Jul?) ufP 0] (wy, — w)d
Q

BEAh, BV € 132 A

V(u, — u)*dz — 0.
Q

0n(1) = [t — ul? + BllJun]|" — ||un||2/ﬂ<umu> - ||u|2/9<un,u>+|\u||ﬂ,

EE R
] ||un||2/<un,u>— ||u||2/<umu>+||u|4
Q Q
> el — el P e — (el + [l
= (lanlP® = Nl (Il — [J]]) = 0.
R, A [Jwn — ul| ) — 0 O
SIEE3 X LT — N € HY(Q), fEEur € HE(Q)\{0}, 153 Ty (u?) = ey HJ5 (u?) = 0 &
ST
JERR AR 51 H2F1 N, € CH(HE,R), FA1E 5 15 H 5 3K 4518, O

SIHR4 Yt {un Ty, TEAKCFoey, BN I A, WHF A in € N, 550 u, A 1.
SERR B {1k Foey, (1 S FE A0, MAELEC > 0, 8|y, ()] < C B, (u,) = 0.
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\|
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)

C > Uy (un) - 21p< A (Un ), Un)
L CEE ] RN CREN AT
1 1 I
t (3mgp) [ (5 gp) [ st
> (3 n) e+ (3 ) (B o )
_ (; _ ;p) (M + 1) log |uls|ul? + (}1 - ;p) llwn||*.

HRAE X H Sobolev AN %R, #74Ea > 0, W%(W - 2\Q|1/2> > Oflly — M2 >0, Mifif

11 a? , (1 1 L (1 1 ,
(3-35) = Mgl + (5= 55 ) leall + (5 = 5 ) 1 + Dl < .

2 2p 2p

W {w, YEEHL(Q)HH S O

EFR1HIERR AN, — 17, BrBA A5 5 {u, }2 T — PSS, FSE B, P8 {u, } A FH1E
s 1 {J (un) } BIHFHE. 5356, BN

<J/(Un>vv> = <J;\n (un)1v> + ()‘n - 1) /Q(Ia * ‘un|p)|un‘p_2unvdx v E H&(Q)v

FTRATS — 0, i Bl {u, } R T —DNH FPSFEA. T2, R4 51 B2, W{u, } A — DS54
GEAI e A {un }, WA w, — w, BT (u) = 0. FHARYE 51 2E3, H

J(u) = nlg{)l(} J(uy,) = 711;1(130 I, (uy) > ¢>0.
PRI, (1) — R MU, 3
K = {u € Hy(Q)\{0} : J'(u) = 0}.

AR, KRARZN). TRBAIME, 4£4Ep > 0, XA e € K, #A ||ul| gy ) > pBAL. XA
Hlue K, H

0= (J'(u),u) = ||u||? —I—/ Vu? + bl|u|[* — / Hu?log |u] —/(Ia * |u|P)|ulPde.
Q Q Q
FRPE XA E XN Hardy — Littlewood — Sobolev A5 3, f1EC,, Cy > 0ffi1F

[ e 7

k/(Ia* un|”)|un\pdx+/Hufllog|un|
Q Q

< Collun” + Caflua|"
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)
[ull® < Collul* + Callul*.

B0, BATHEWTH A7 AEC > 0, (645 |ul| > c. WA Hue K,

(1) = o1 (') )

= (3-5) e+ (3-5) [reas (52 )

+(;—2:;9) QHu2—<;—21p>/QHU log |ul>

> (555 ) = argit+ (5 - o ) ar (2 g — i)
(55 O+ Dloglulalt + (5 - 5 )

> (555 ) = argit+ (5 - o ) ar (25— o)
(;;p) (M+1)|u|§+<i21> [

W JEK g oml i), SEmJE K EA R Rk, AT BLE X
= i%f J.
e, W{u,} € KJW— A1 Mer4, B
T (1) = co, J' (1) = 0,

FAT 51 HE2A0 5] FE3HIE B, WA F{ w, JEHG (Q)H A 5, B Eu € H)(Q), i u, — u,
n — oo HTBAT (u) = co HJ' (uy,) = 0. XA # 0, Bk, w € HE ()2 M@ (1) 1) — N fE. O

TEIB2H9UERA 72 H (Q) b, & SORT 1 (2) M RE fiZ 1R T,
Ji(u) = © / (Vul? + V) + 2l - / ful?? — / Hu? log [u] + / H,
2 Q Q 4 Q

XA e Hy(Q). BEHHE, 5, € C'(Hg(Q),R). b4,

= [ (Vu- Vv + Vuw) + b|u||*(u,v) — /|u|p2uv—/Huvlogu|,
Q Q

XFRE v € HY(Q).
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kLA, Pk

AT TR (1) RE A U532, ZhiE, R (2) A2 AR MU, 3X B FRATT 23X AT 70 HOAE B
PR, FATTUE I 1) (2) A7 AE LS. B

Ky = {u € Hy()\{0} : J'(u) = 0}.
SR, K RAETI. T A, 70 > 0, SR Mu € Ky A ullmy o) > pRLEL
0= (J'(w), u) = |lull? + /Q Va4 blJul[* - /Qmﬂ log [u] — /Q(Ia il [ das
RIS EOANE XN Hardy — Littlewood — Sobolev A5, A
unll® 4+ unll* < Collun||* 4 Callunl*.

i
lull* < Coflul + Callull*.

B8, BATERTH A EC > 0, 45 ul| > c. XA e Ky, H

J(u) — 21p<f<u>,u>

(a2
(3 -1 [

> (555 ) = argit+ (5 - o ) ar (2 g — o)
_ <; _ le) (M + 1) log |uls|ul? + <i - ;p) [l

> (350 ) oMl + (5 - 55 ) o (B g - a2
_ (; _ ;p) (M +1)[ul? + <411 = 21) [

M JAE K _Esmfi], BEifJAEK _EA R A Bk, FATmr PLE X

¢y :=inf J.
K

T

&
o
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5, W{u,} € K2&JH— MMM, Bl
J(up) = c1, J'(uy,) = 0.

FALT 51 B2 5] BESHYUE W, P A{u, MEHG Q)P A F, # A e € HY(Q), 15w, — u,
n — 0o FTLI(u) = ¢ HJ (u,) = 0. XHu #0, Bk, u e HL(Q) A28 (2) I — NS O

TEIEIHIERR 155, E SCIR) R (3) I e B bR TR
1 2 NI 2 1 2
Joa(w) = = [ (@|Vul* +Vu*)+ —|ju||* — = | Hu ln|u|+~ | Hu
2/, 4 2 /o 4 )

_ 1/¢uu2—A/F(x,u),ueH5(Q).
4 Q Q
Moy € CHHHQ),R)H.

(Jo\(u),v) = /(aVu Vo + Vuv) + b||ul[* (u, v) /Huvlogu|

- /¢uuv— /fxuvquHl(Q)

FALTE FIHRIUE A, AR H atrees LA U BRI a8, FATTRT &0 6] 78 (3) A7 AE - FLAR. |1 T K
IPIERI AL, BATEIX B 2208, EAE R EATB(u) = A [, F(z,u

“Lﬁ
Ky ={u e Hy(Q)/{0} : Jy(u) = 0,A = 1}.

IR, Ko2 A2 M. T2, AT S A74Ep > 0, (X T v € Ko, 847 [ull gy ) > pBOL. WX BT
ﬁﬂ‘]u - KQ, ﬁ

1
0=<J’(U),U>=|IUI|2+/Vu2+bIIUI4—/Hu210g|UI—/¢uu2—/f(x,U>u
Q Q 4 Q Q

AR Sk [20-22], BATHEH [, pu? < 4f|u||*. WRIGKAH(F), B

M
[ull* + Jull* + (3 + 3log a — 42/ — 2log ul2)[uf}

/Hu2log|u+1/¢uu2+/f(x,u)u
% 4 Ja Q

fo—l—l

< Coflul™ + Cllul|* + Jul + Cllul”.

FR¥E X Er Sobolev A ER, A
ull* < Callul|* + Clull.

2% &

g.T

TR 2

ﬁﬂx
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\Fﬂ

20, ATHEWT A7 e > 0, 5 |ul| > . MTERu e Ky, B

i>||u||2+<;i>/wi+<l) Jull* + /(111 (&, u)u — F(,u))
_411>/H 2 (—)/Hu log|u|2+ - — = /%
;)mMéMUW <2£>M<(”;%@H22mWﬂ2>

1
(o1 + Vloglulaha + (5 - 5. ) el

)
_ 21p> (4 — )H [ < - 2;) M (WIUI% - 2IQII/QIIL%)
)

1
o+ D+ (5 50 )

WIJAEK Fagif], g JEK b2 5. Bk, A TR BLg X
= inf J.
B, W{u, ) € KR JH— M/ MEFS, B
J(up) = ¢, J' (u,) = 0.

FANT 51 BE2A0 5] BE3HIUE B, F H{u, MEH (Q) P 2 H A1, T A7 fEu € HY(Q), E1Fu, — u,

n = o0, ITBLT (1) = e3 EL (up) = 0. w0, BRI, u € H(Q) R (3) H— /3 AR, 0
4. ,E'\g%

AR FH B R TG, X BuSobolev N I Hardy — Littlewood — Sobolev N2 78 — 255
AR AL TR H atreedE 8 PEIUK irchho f f 5 FERES MMM, BT RN S HA RV ZES
(), REEAR R TS A R A, AR HatreedR RIS HOE T NAI0FT T — & MFERE, A5
A T B A 2R VE T H atreedE G A TR K irchho f f 77 T2 0 3L 25 A T 45 A 0k B0 42 1 30 A 2 T3
KW Kirchhof f 77 FEHI 2SR

& H
TH 4 FR: BEHL B 32 ) ) B3 2Monte Carlofd FRCEE A R w5 E R H SRR E &0
H (11961008).

%k

g.T

Tﬁ Hiﬂ S

ﬁﬂx

DOI: 10.12677/orf.2022.122045 441


https://doi.org/10.12677/orf.2022.122045

KL, Pt

S22 3R

[1] Zhou, J. and Wu, Y.S. (2021) Existence of Solutions for a Class of Kirchhoff-Type Equations
with Indefinite Potential. Boundary Value Problems, 12, Article No. 74.
https://doi.org/10.1186/s13661-021-01550-5

[2] Zhou, F. and Yang, M.B. (2021) Solutions for a Kirchhoff Type Problem with Critical Exponent
in R~. Journal of Mathematical Analysis and Applications, 494, Article ID: 124638.

[3] Vicente, A. (2022) Well-Posedness and Stability for Kirchhoff Equation with Non-Porous A-
coustic Boundary Conditions. Journal of Differential Equations, 313, 25-38.
https://doi.org/10.1016/j.jde.2022.01.002

[4] Zhou, L. and Zhu, C.X. (2022) Ground State Solution for a Class of Kirchhoff-Type Equation
with General Convolution Nonlinearity. Zeitschrift fiir angewandte Mathematik und Physik,
73, Article No. 75. https://doi.org/10.1007/s00033-022-01712-0

[5] Gu, G.Z. and Yang, Z.P. (2022) On the Singularly Perturbation Fractional Kirchhoff Equations:
Critical Case. Advances in Nonlinear Analysis, 11, 1097-1116.
https://doi.org/10.1515/anona-2022-0234

[6] Li, G. and Tang, C. (2018) Existence of a Ground State Solution for Choquard Equation with
the Upper Critical Exponent. Computers and Mathematics with Applications, 76, 2635-2647.
https://doi.org/10.1016 /j.camwa.2018.08.052

[7] Li, F., Gao, C. and Liang, Z. (2018) Existence and Concentration of Nontrivial Nonnegative
Ground State Solutions to Kirchhoff-Type System with Hartree-Type Nonlinearity. Zeitschrift
fiir angewandte Mathematik und Physik, 69, Article No. 148.
https://doi.org/10.1007/s00033-018-1043-5

[8] Li, G., Li, Y., Tang, C. and Yin, L. (2019) Existence and Concentrate Behavior of Ground
State Solutions for Critical Choquard Equations. Applied Mathematics Letters, 96, 101-107.
https://doi.org/10.1016/j.aml1.2019.04.020

[9] Gao, F.S. and Yang, M.B. (2017) On Nonlocal Choquard Equations with Hardy-Littlewood-
Sobolev Critical Exponents. Journal of Mathematical Analysis and Applications, 448, 1006-
1041. https://doi.org/10.1016/j.jmaa.2016.11.015

[10] Li, F.Y., Gao, C.J. and Zhu, X.L. (2017) Existence and Concentration of Sign-Changing
Solutions to Kirchhoff-Type System with Hartree-Type Nonlinearity. Journal of Mathematical
Analysis and Applications, 448, 60-80. https://doi.org/10.1016/j.jmaa.2016.10.069

[11] Liu, H., Liu, Z. and Xiao, Q. (2017) Ground State Solution for a Fourth-Order Nonlinear
Elliptic Problem with Logarithmic Nonlinearity. Applied Mathematics Letters, 79, 176-181.
https://doi.org/10.1016/j.aml.2017.12.015

DOI: 10.12677 /orf.2022.122045 442 1% 51


https://doi.org/10.1186/s13661-021-01550-5
https://doi.org/10.1016/j.jde.2022.01.002
https://doi.org/10.1007/s00033-022-01712-0
https://doi.org/10.1515/anona-2022-0234
https://doi.org/10.1016/j.camwa.2018.08.052
https://doi.org/10.1007/s00033-018-1043-5
https://doi.org/10.1016/j.aml.2019.04.020
https://doi.org/10.1016/j.jmaa.2016.11.015
https://doi.org/10.1016/j.jmaa.2016.10.069
https://doi.org/10.1016/j.aml.2017.12.015
https://doi.org/10.12677/orf.2022.122045

kLA, Pk

[12] Schaftingen, J.V. and Xia, J. (2018) Groundstates for a Local Nonlinear Perturbation of the
Choquard Equations with Lower Critical Exponent. Journal of Mathematical Analysis and
Applications, 464, 1184-1202. https://doi.org/10.1016/j.jmaa.2018.04.047

[13] Tian, S. (2017) Multiple Solutions for the Semilinear Elliptic Equations with the Sign-Changing
Logarithmic Nonlinearity. Journal of Mathematical Analysis and Applications, 454, 816-828.
https://doi.org/10.1016/j.jmaa.2017.05.015

[14] Squassina, M. and Szulkin, A. (2015) Multiple Solutions to Logarithmic Schrédinger Equations
with Periodic Potential. Calculus of Variations and Partial Differential Equations, 54, 585-597.
https://doi.org/10.1007/s00526-014-0796-8

[15] Gao, F. and Yang, M. (2018) On the Brezis-Nirenberg Type Critical Problem for Nonlinear
Choquard Equation. Science China Mathematics, 61, 1219-1242.
https://doi.org/10.1007/s11425-016-9067-5

[16] Le, X.T. (2019) The Nehari Manifold for Fractional p-Laplacian Equation with Logarithmic
Nonlinearity on Whole Space. Computers and Mathematics with Applications, T8, 3931-3940.
https://doi.org/10.1016/j.camwa.2019.06.024

[17] Alves, C.O. and de Morais Filho, D.C. (2018) Existence and Concentration of Positive Solutions
for a Schrodinger Logarithmic Equation. Zeitschrift fir angewandte Mathematik und Physik,
69, Article No. 144. https://doi.org/10.1007/s00033-018-1038-2

[18] Chen, H. and Tian, S. (2015) Initial Boundary Value Problem for a Class of Semilinear Pseudo-
Parabolic Equations with Logarithmic Nonlinearity. Journal of Differential Equations, 258,
4424-4442. https://doi.org/10.1016/j.jde.2015.01.038

[19] Ji, C. and Szulkin, A. (2016) A Logarithmic Schrédinger Equation with Asymptotic Conditions
on the Potential. Journal of Mathematical Analysis and Applications, 437, 241-254.
https://doi.org/10.1016/j.jmaa.2015.11.071

[20] Wang, J., Tian, L.X., Xu, J.X., et al. (2013) Erratum to: Existence and Concentration of
Positive Solutions for Semilinear Schrodinger-Poisson Systems in R®. Calculus of Variations
and Partial Differential Equations, 48, 275-276. https://doi.org/10.1007/s00526-012-0573-5

[21] Li, Y.H., Li, F.Y. and Shi, J.P. (2017) Existence and Multiplicity of Positive Solutions to
Schrodinger-Poisson Type Systems with Critical Nonlocal Term. Calculus of Variations and
Partial Differential Equations, 56, Article No. 134. https://doi.org/10.1007/s00526-017-1229-2

[22] Wang, Z.P. and Zhou, H.-S. (2015) Sign-Changing Solutions for Nonlinear Schrédinger-Poisson

System in R3. Calculus of Variations and Partial Differential Equations, 52, 927-943.
https://doi.org/10.1007/s00526-014-0738-5

DOI: 10.12677 /orf.2022.122045 443 8% SHH


https://doi.org/10.1016/j.jmaa.2018.04.047
https://doi.org/10.1016/j.jmaa.2017.05.015
https://doi.org/10.1007/s00526-014-0796-8
https://doi.org/10.1007/s11425-016-9067-5
https://doi.org/10.1016/j.camwa.2019.06.024
https://doi.org/10.1007/s00033-018-1038-2
https://doi.org/10.1016/j.jde.2015.01.038
https://doi.org/10.1016/j.jmaa.2015.11.071
https://doi.org/10.1007/s00526-012-0573-5
https://doi.org/10.1007/s00526-017-1229-2
https://doi.org/10.1007/s00526-014-0738-5
https://doi.org/10.12677/orf.2022.122045

	1 引言
	2 准备工作
	3 主要结果的证明
	4 总结

