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Existence of Solution for a Kind of Fractional Kirchhoff
Equation with Logarithmic Nonlinearity
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Abstract: By proving the compactness condition through careful estimation of logarithmic terms, and with the help of
mountain pass lemma,the authors study the existence of nontrivial solution for @ kind of fractional Kirchhoff equation with
logarithmic nonlinear term
(a+b[u]f‘p)(—A)‘;u=|u|(‘72ulnlu|2 in 0,
u=0 in RY\2.
under certain conditions.

Key words :fractional Kirchhoff equation,logarithmic nonlinearity , compactness condition, mountain pass lemma

1 55 RFEEES®
A EBAFEAN FIE A A BRI p-Laplacian 351150505 5 /R B8 IR 7 R O AE A
{(a+b[ 11, (=A) u= lwl ulnlwl? 02,

u=0 £ RY\Q .
X a,b EIEFHH N>sp,s € (0,1),1<p<q<p, ,p, =Np/(N-ps) S35l Sobolev 541, QCR" J&

—HA Lipshcitz 1 509G F X, [ w ]fp ﬂRz\ |u(x) thff,;)l dxdy, (-4); B p-Laplacian 5.,
Hoe SCh

7% B #:2022-06-19.
ELTH . HEARPALSWBTH (11571176,11701289) .
EHES . WA, W, BBz, WF5 5 1) AR L 0, I L s BES B HE LM Im s o0 7 BRI . E-mail : xudong—shang@ 163.com

(1)




L AF R X BRI o K R IR B ST R A AR

N
xeR

b ’

A ,0oeCr(RY). B, (x) FRLLx e RY b H2E4% £>0 HIEK.

HTAFAE | H R R R 5 R MR A2 B V2 I DG T , e ML) B /R B R AU P2 1 Kiirchhoff' ' 48 3% 7E 4R
Bl B b R B A AR AN I 42 S A — T S PR A7 AE R B A gk X S M U 7 5 2 1 AR A TR
PAG T IRAEEE R Z R A 45 9, Perera 25 R Yang $E AR ANIG FRER T A3 5 T [n] B E - LR A 77
FEME 5 Chen 25 BFFE A U™ LRI04 9] f1, ) Nehari 598 A9 7 345 21 T 0B £ M (O A7 AR . T 43
B H /R B R AL JE ) Fiscella-Valdinoci'! S T 2 1 78 43 50K B AL 1 5% 5K T, B U H 11 — F 45 2 A
B B, P2 B TR X S A T IR A B 0A5 T R 2 8 SO 2R WGk 5-7 . B2 X)
T R EAR LM I 43 B Ty R A E AR R 2 PRI 25 R AN 2. SCHR[ 8 158 1 4T iy — 2 X4k
AN 7 B B AE 7 TR

(-A)'utwu=ulnlul®, xeR",
K, w>0, FI 73 B XF £L Sobolev A48 A5 B T Jo 55 2 fifk WA 76 1k, 10038 1 f# 1Y 1E W) 2% [R] .
Truong* BIF5E T —2K47 4 2059 p-Laplacian 5T FIFBAE L PR30 A9 — 205 7%, FI FH Nehari 318 7 24K 15
T A U AR
Z DA SCHR R K&, AR SCHFGE A A X EAE TR p-Laplacian 8 B9 40800 S R BB R B 7 2 (1) iR Y

B | BRIC L BB 26— i T p-Laplacian B T A 24 T, S 80T — b2 di il i 20R 7,
ot 2 ) FH — B 41 5 43 A1 1 58 7 JIRs A TR

AR FEEERUF .

FIE1 A 2p<q<p, WL, W (1) FEE— DT FLAF.
2 BMESAE

TEAER v B Je B 45 B3 B0 Sobolev 23 [A] YR, BT 22 1 PN 25 FHIE B I STk [ 10]. 43
K Sobolev 25 [8] 2 W (), HIEHCHN | u || =[u], . 256 Wr(Q) eig st H B AF25 8] L'(02) ,1X

s,p*

HzsE] L(02) B lul, = (L | wl 'dx) B L <r<p. . VLS, FoRmAEim A K, B

Silul < ull, YueWr().
[l (1) Fr X R I RERZ bR J W (02) >R M.
a b 2 1
J(u)=?[u]{w+%[u]§?p+q—2 fﬂ ul e - fn 1 7In T ) 2dx. (2)

FHISCHR 111 BUERA 7 3 ATE J e €' (W2 (02) ,R). HE—HAT A, ST w,0 e W (Q)  #0F
J'(u)U:(a+b[u]f'p)Lp(u,U)—f!2 lwl " wlnlul*dx

AL, X
lu(x) —u(y) 1" (u(x) —u(y)) (v(x) —v(y))
L= [ Y Ly Y0 dudy. (3)
RV [x—y!™
w . el nlel? _ el nlel? U -
M 2p<q<p” KA re (q,p, )’%ﬂsﬁhﬂr&T:O *ﬂlim?=0 WAr. T MHTEE >0,
TE7E €, >0 ffifs
el nle 1 <elel”™ +C, 1l (4)
—J7 1, B Vitali J8GE B H
fim | L, 1"l Pde— [ Tul"Inlul de. (5)
n—wJ ) 0

F—r L AE L) F Y u,—u, RATTH



PSR 4R (AR R 55 46 5 1 (2023 4F)

hmf |un|qu*>fn )" dw. (6)
FET ok UEBA BRIz PR I B AR
I # 2p<q<p” WL WIRERIZ PR J R (PS), &M% F ce R
ER i, |, B—(PS), F5, B2 n—o B} J(u,)—e, IS J'(u,)—0. TEAH

1 1y (1 ul dx>(—ja||u||f
ero1) 1, | =J(u) 1 G, )u—[p qjanun +[2p jbnunz"+ J, » g

(7)
K 2p<q, R LA(T) RIT T80 {w, |, 76 WO (Q) i 5L NI, TR w,—u 78 W7 (£2) , i T 45 1]

W2 () LB AR 0] L(02) W HEREW) p<r<p. FTLL v,—0 FEZS[0] L'(Q2) H.
L RUEM {w, |, SEICECT w 12 W, (2) AR (5) 2 R R FIELAER Brezis-Lieb 5| BE, AT

On(1)=J’(u,,)un=a[u,,,]f,p+b[un]ff’p—j lu, I"Inlu, de=alu,~u]! +alu]l +b[u]?, -
0

A f |u|"lnlu|deza[un—u]fqp+]/(u)u+0n(1) R

FR J (w)= 0,07 LAt BT A w, | 76 W2 () F5g s F u.
3 A1 UEy

ok BAPEA AT 9 L0 %5 | BEUE R J7 2 (1) JEF U A7 7E 1.

EIE2(WICHR[11]) 4 J S XAE Banach 256 E FiIZ R, H Je C'(E,R) TR (PS), %M. ]k
FAEFE a,p>0 115

(JDJ(uw)=Za,uek Hu=p;

(J)HAE e E H e>p 1115 J(0)=0,J(e) <.

A e=inf max J(y(0) B I=ye C([0,1],E) :y(0)=0,y(1)=e|. B2, 12 JH i 5t
{Ec?a.

EIE1RNER  H#T ok 3 IEBE R 1 WAL,

B ez e J R JLPER ().
M (4) R Sobolev #&% A , AT HI

1 1 1 1 1 1 1
J(w)y=—alull"+b | ul 2"——.9f |u|"dx——cgj |u|fdx>(a—gclj lul"——C.C,llull’,
p 2p o P q q

b C, A C, R H IR 50 FE40 M (pa—;gcjw. BIH rop. BAELE o p>0 (% u=p i

J(uw) =a. FILERE 2 B (J,) FHIE

L RemZ ek J R ILTHERT ().

HTXHMEER c € (0,0 ) B AER 20—/ Inl 17 <2 W7, B oe W (02) H o#0,%H 1, RUEK,
i85 to>p B 21021-2101Inl 1,1 <—1 857, TlEA

R I P RETD
p -P q
KN q>2p, THRA J (1) <0. & e=tov, I AR BN R AT PREL e, T2 B 2 th 280 (J,) WoT.
9= () AR P

H1TF J(0)= 0,455 B 2 Al M J AFAE— AR LR A S w H J(u) = e TRITFE) AAAE—DAEF
JUAY 555 fi.

[ &5 30K ]
[1] KIRCHHOFF G. Vorlesungen Uber Mechanik , Teubner, Leipzig[ M ]. Stutgarty ; Springer, 1883.
— 26 —



L AF R X BRI o K R IR B ST R A AR

PERERA K, ZHANG Z. Nontrivial solutions of Kirchhoff-type problems via the Yang index[ J]. Journal of differential
equations, 2006,221:246-255.

CHEN C Y,KUO Y C,WU T F. The Nehari manifold for a Kirchhoff type problem involving sign-changing weight functions[J ].
Journal of differential equations,2011,250;1876—-1908.

FISCELLA A,VALDINOCI E. A critical Kirchhoff type problem involving a nonlocal operator[ J ]. Nonlinear analysis, 2014,
94:156-170.

PUCCI P, XIANG M Q,ZHANG B L. Existence of entire solutions for Kirchhoff type equations involving the fractional
p-Laplacian[ J]. Advances in nonlinear analysis,2016,5:27-55.

XIANG M Q, PUCCI P,SQUASSINA M, et al. Nonlocal Schrodinger Kirchhoff equations with external magnetic field[ J].
Discrete and continuous dynamical systems,2017,37.503-521.

SONG Y Q,SHI S Y. Existence of infinitely many solutions for degenerate p-fractional Kirchhoff equations with critical
Sobolev-Hardy nonlinearities[ J]. Zeitschrift fur angewandte mathematik und physik,2017,68;1-13.

D’AVENIA P,SQUASSINA M,ZENARI M. Fractional logarithmic Schrodinger equations[ J]. Mathematical methods in the
applied sciences,2015,38.5207-5216.

TRUONG L X. The Nehari manifold for fractional p-Laplacian equation with logarithmic nonlinearity on whole space[J].
Computers and mathematics with applications,2019,78:3931-3940.

DI NEZZA E,PALATUCCI G,VALDINOCI E. Hitchhiker’s guide to the fractional Sobolev spaces[ J]. Bulletin des sciences
mathématiques ,2012,136:521-573.

RABINOWITZ P H. Minimax methods in critical point theory with applications to diferential equations[ M ]. Providence,
Rhode Island ; American Mathematical Society,1984.

[ SRR : IR T |



