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Abstract

A nonlocal isoperimetric problem of two phases with power-law potentials is investigated. Using
the concentration-compactness lemma, we prove the existence of ground states for the nonlocal
isoperimetric problem with two phases. In this paper, the existence of the ground state solution of
the nonlocal isoperimetric problem with two phases is investigated in the context of the existence
of the minimal value of the generalized function, and the existence of the ground state solution is
proved by proving that the compactness holds, using the method of concentration-compactness
lemma.

SCEEF| BN PIASAR L AR AR SR A A ) R B AR A AE D] B B g, 2022, 11(5): 2719-2729.
DOI: 10.12677/aam.2022.115288


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.115288
https://doi.org/10.12677/aam.2022.115288
http://www.hanspub.org

VAN

Keywords

Nonlocal Isoperimetric Problem, Ground States, Power-Low Potentials

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/

1. 5|8

P A B A DA AR LA AR R R M VR 2 Rl B, B, fessl B
JIEEETT IR Z 73 SCE . WAL 2 R QKR T B LG AEMIRIVE TR PSR (AR )
AT NBI )22 A . T IR SRR () AR IE A R A A ELSE 4 10 0, H IR HESh AN B BOE [ A
IR . S Ber MRIR, BATT0R FL AL D=5 R8I 52 58 SCRTE W 51 AR AR FH IR0 (R A2 7 7

2015 4F, Choksi, Fetecau FI Topaloglu %5 A[1]8E 7 1 F A 34 24 A — K B 5 bR B0 4 = s/ MBI
FAE,  BIARATIZS RE AN R B BB R K 2R 2

(P) =[]+ K(x=2)p(x) p(y)dxdy

TE PR 2% 1
A= {p el (]RN)HE‘0 (]RN):pZ 0.el,- <M, ijp(x)dx=m}
T RIRME, X E K(x)=l|x|_p —l|x|_q » WFg<p<NHp,qg#0, IEBIZZRE A FAE—DRD
p q

Ho
20194, Zhang guoqing, Geng xiaogian [2]#F 70 T W1 K02 B8

E(u):_[RN |Vu|+IRN RNK(x—y)u(x)u(y)dxdy—jRNV(x)u(x)dx
£ A BRI
A= {u:BV(RN;{O,I}),.[ Nudx:m}

BOMERITELERE . o N> 2, TS K (x =;|x|p— L, g<pen.

2. MEAIRAMEARS|E

ARSCHEFT T U0 N2 pR A2
E(fis2) = [ VAL s VAL [ fon K (=) £1(6) £, () dedy on
o RNK(x—y)fz(X)fz(y)dxdy V() i (x)de= [V (x) £ (x)dx
TEAR A,
Ay = (1 1) € BY (RY:{0,1})x BY (RY3{0,1}): o)

fRNf x)dx=m,i=1,2, f(x )+f2(x)sl,fora.e.xeRN}

DOI: 10.12677/aam.2022.115288 2720 IR Esid


https://doi.org/10.12677/aam.2022.115288
http://creativecommons.org/licenses/by/4.0/

LU

EROMERTEEN . Fot, N2, K(x)=%|x|p—é|x|q, < p<No SNESREY (x) WA LEE Y K
PR, E(f.f) RIS TR TR R (/. £,) (A,
(74 :sup{jRN fdivgdx: g e Cy (RN RY )| Sl,i:1,2} 2.3)
PRIk, H(2.3), 2. 1) aT AR VR A2 0 T AT BRI KB & _E e/ ]t
min{P(El)+P(E2)+ oI, K(x=y)dudy+ [ [ K(x-y)dudy
—IEIV(x)dx—IEzV(x)dx:|Ei|:mi,izl,z}
Hop |E| %R E, (1 =1,2) f) Lebesgue M, ENE, =0, HP(E)FErEIHK.
UE, 2 SLATRI e(my.m, ) -
e(m,m)=inf{E(f, £,): (£, /) € BV (R':{0,1})x BV (R";{0,1})
o Sidor =m £ (x)+ £ (x) <1
SEA, RABEBIL 5 ST TS EAL B AME W e, (my,m, )
ey (my,my)=inf {E, (£, £,): (fi..12) € BV (RY:{0,1})x BV (RY:{0,1}):
[ oo fi(x)dv=m,.i=1.2, £ (x )+f2(x)£1}

Ey(fisf) = [ VAL o 1901+ o [ K (r =) £ (%) £ () dedy
o Jow K (x=2) £ (x) £5 () dxdy

52 2.1

BB{F,} F{E,} & R BA —Z0h FH R er A P51, B BTA # n o
MF, > F (&), #|FAF|>0, F,>F (&), MESE—%EK<R",
X LA e F

=0. FATE
(FnAF ﬂK|—>oo ik

F, > F (&RMHME, -0 (JREH)
SFF—senrE F, ARATE
I(F,UE,)=I(F,)+I(E,)+o(1) (2.4)
il
I(F,)=1(F)+o(1) 2.5)
KHEI(4)=[ [ D(x-y)dxdy, D(x)eL, (RY), lim,  D(x)=0, 4 R"H—AmTl%,
BB EEBRANEE S

(1B )~ 1(F.E, )| <[ (FAF.E,) =

J, ], D= ydxdy‘—)O 2.6)

“n—>ow, EEPF"AF::(F,,\F)U(F\F) e, BAIWE=n—>o,
I J. x ydxdy—)O

DOI: 10.12677/aam.2022.115288 2721 IR Esid


https://doi.org/10.12677/aam.2022.115288

VAN

Shr b, MES >0, RATEER>O0, (E15
[ D(x-y)dy|<e
SHEAT [ > R FA A
[7(F,

)\ =|1(F.E,NB, )+1(F E,\B, )|

IIE NBg
XHEK B, #mLL0eRY HEL AN R FIFFER. FNYn—>0, E —0 (K, ATAEH
H2.6), EA1E52], Zn— o
J _f x y dxdy—)O

kU,
I(F,UE,)=1I(F,)+1(E,)+o(1)
FLFQRAOHFER, AT LIAEF2.5),

g #2.2
#0<g<p<N,
E (£ 15) = [ [VAI+ [on [ K (x=2) £ (x) £ () dedy
+ [ VAL on [ K (x=2) £ (x) £3 (v) dxdy
M, FATH

e(ml,mz)ﬁ e(mlo,mzo)+e0 (mll,m21)+e0 (m1 =My, — My, M, — My, _mz1) 2.7

Hrbo<m,+m, <m(i=12),
{EHA ﬁf’ﬁ FRATUE B R I AN S5 2

e(ml,mz)ﬁe(mlo,m20)+eo(m”,m21) m; =myy +my,(i=1,2) (2.8)
SebR b, A8 R LUEIL Bl R AL R ) WEA e >0, {PHE R R Q, A Q, (1=1,2) ir
EO(;(QIO,)(QZO)Seo(mlo,mzo)ﬂ;"?ﬂ]EO(;(Q“,;(QZI)Seo(mn,mzl)Jre 2.9)

B, BATAT LA R > 0 (673 0,00, € B, (0)(i=12) . RAVEX D, =0, +(d+9Q,), Hrfd &
MR, HL|d]> 2R, B, |0 = |0 +]0y] = myg +m, (1=1,2) . EEFHTFxeQ,Myed+Q,.
e a(NEST

0<|d|-2R <|x—y|<|d|+2R (2.10)

Hpfskid, G

Jo V20, | = [ IV 20, [ s [V 20, | (2.11)
il
E( o, 2o, ) = Jov [V e, |+ o o K (= 9) 20, (%) 2, (37)
+ o Voo, |+ [ o K (=) 24, (%) 25, () dxdy (2.12)

[V (%) 2a, (%)=L V(%) 25, () dx

DOI: 10.12677/aam.2022.115288 2722 IR Esid


https://doi.org/10.12677/aam.2022.115288

LU

A
Jeo [V [ [ 920, = [ [V | [ [V 0 [ [V o (2.13)
A
oo Jon K (x=9) 2o, (x) 7, () dedy
= [ [ox K (x=¥) 2oy, (%) Zay, () dxdy 14
+2[ 0 [ K (¥ =) 2oy, (%) Zoy v () dxdy
o Jox K (=) Zoyyva (%) Xayyva () ddy
i
Jon S K (= 9) 25, (x) 28, () ddy
= [ Jon K (¥ =) Zay (%) Zay, () dxdy 015
+2[ 0 fon K (¥ =) Zay, (%) Zoypea (v) drdy
+on o K (=) Zayyea (%) Hay o (v) dody
A
jNV(x) dx+j V(%) 2q, (¥)dx
= [V (¥) 20, () Qo+ [,V (%) 2, () de (2.16)
[V (%) Zoy v (¥) et [y V(%) 0, g ()
455 (2.11)~(2.16), TAIFE
e(mvmz)SE(lfz]’Zfzz)
= E( Yoy » Yo )+ Eo ( 2oy, Zay )
+2[ o [ow K (x=2) 20, (%) 2oy, a () dxdy
+2[ 0 [on K (¥=2) 2oy (%) Hayy va () dxdy
= Jor V(%) Zayya (x)dx = [V (%) 20,0 () dx
H1(2.9)1(2.10),
e(ml,mz)Se(mlo,mzo)—i-eo(mll,m21)+25+%mwmn(|d|—2R)p
+§m10m11 (|d]+2R)" +§m20m21 (|ld|-2R) " +§m20m21 (|d]+2R)"
+ [ V(%) v, @+ [V (%) Xy O
—>oofle—0, FRAFE2.8).
Rk, ATEW FHMASER
ey (m,my) < e, (myg,my )+ e, (my,my ), m; =mg +m, (i=1,2) (2.17)
FQ8)UE—Ff, Bk Q, MQ, 2fARMEsS, H
EO(;(QIO,;(QZO)Seo(mm,mm)w%uEO(;(QH,;(QZI)Seo(m“,mﬂ)w (2.18)
DOI: 10.12677/aam.2022.115288 2723 N FH R


https://doi.org/10.12677/aam.2022.115288

VAN

WEEED, =0, +(d+Q,), Hihd & MuBKE, ®ITH
EO (;{531 ’Zﬁz ) = .[JRN Vlél ‘ +.|.]RN VZQz
+ fon v K (x=2) 26, (%) 25, () dedy (2.19)

tJon Jon K (5= 2) Za, (%) 25, () dudy

ZEE5Q219F(2.12)~2.15), HATH
€ (mm,) < E, (Zﬁ] ' Xa, )
=E, (ﬂ(glo s Xy, )+Eo (ZQ“ s Xay, )

2 2 .
+;m10m” (|d|—2R) ’ +;m10m11 (|d|+2R) !

2 L, 2 .
+;mzom21(|d|—2R) ’ +;m20m21(|d|+2R) !

H(2.10)1(2.18), FAUGH], H|d| >0 Me >0, QIR
ZELHQ8)F2.17), ATE

e(ml9m2) < e(mlo’mzo)"'eo (mll’mZ] )+eo (ml — Mg =My My = My, _m21)
X TE R T 5 B2 2/E R
3. EELER XA

A EEEE R

SEFE3.1 (3]

Bi0o<g<p<N, K(x):l|x|fp—l|x|fq, V(x)?V%E(LI)fFﬂ(LD,
p q

(L) ¥=0fVeL, (RY),

(L2) lim, V7 (x)=0.

MAXAER m, >0(i=1,2), WEQDEA, , LAAE-DEEMR.

MEH: H0<g<p<N, ?'El‘l‘imK(x):Oﬁ‘l‘in%)K(x):—koo, AT

11 11
inf K(x)=—-—MK(x)>———

xerY\{o} (=) P 9q () P 9q

HI(LDAIL2), BATESER>O0ERV (x)<1, X |x|2R, RATH
E(fis12)= [ VAL o [ K (=) £1(0) £ () dedy = [V () £, () de
+.[R~'V|Vf2|+.[RN RNK(x—y)fz(x)fQ(y)dxdy— RNV(x)fz(x)dx

> [i—éj for T )1 () oy ()= [V () £ () de
+(%_5]LRN '[RN £ (x) /. (y)dXdy_I{\x\zR}ﬁ (x)dx_J-{‘x‘<R}V(x)fl () dx

1 1
2(———](@2 +m22)—2||V||L1(BR) —(m1 +m2)

DOI: 10.12677/aam.2022.115288 2724 IR Esid


https://doi.org/10.12677/aam.2022.115288

LU

XK e(my,m,) & TH I

H1 BA_E Al 45 i B 2. D) AEAE— MRMEIF B (£, fon ) BN (s fon) © BV(RN;{O,I})XBV(RN;{O,I}),
j]RN S (x)dx=m, , H[41FRAVFNET A — S0 R T BAES, 3415 O BRE K4
{Q,} RV xo =1, HXAFTER ne N H|Q,|=m, . FIH[S]HHHERA2.27), £ THH{f,}
A RAKE Q) « RY 2 1E L}OL,(RN) P L Xy o

WE I R oy N R 55

g1 ELLF UM R

fEY
L 1 0<myy <m» 0<my <m, o

T 2: O<my=m, 0<my,<m,.
T3 O<my<m, O=myy<m,.
Hold: O<my=m, 0=my <m,.
AP RCAL N AR K

e(ml>mz)2 e(mlo,m20)+eo (mllamzl)"'eo (ml — My =My, My — My, —m21) (3.1)

H 0 <myg+my <m MO <my +my <m, (i=1,2) .
BUE, FATRAZEG D2 8 AT ARG SLIER .
1 O<my<m, 0<my, <m,.
BB N TAEWARSERG ML, bR L, R 0<|Qf|<m, (1=1,2) . B[6]fI5I8 22 K,
AR () (i=1,2), A6 I T
Gy =9Q,NB, FH)=0,N(R\B,)
RIGFATL r, =max{n,.n, |, 5

Gy =Q,NB, FH), =0, N(R'\B, )

n

i 2
EH?O(P(Qm)_P(Gi?z)_P(H;)):0
i
G) > Q) (ZERKNIH. >@ (JHEBH)
1
lim|Gp| =[@7 | = m,, F1 liminf P(G;,) 2 P()

RV ) =250 > 8 = 2> U =HyF [ = 1, (i=12), HI7], HAHEL (RY)
fo=gn+fl=gl+fn+o(l), 1EL, (RY)Hh £ >0, HEIMEIE4, RATE
[ ude= [V (g + £y )de = [, Veldr+o(1)
H5I 2.1, AR
E(ffon) = [on VA @+ [ VA, e+ [y [ K (x=2) £, (x) £, () dedy
on [ v K (x=2) £ (%) £, (3)dxdy = [, VF,, A= [ V5, dx
> E(gl,, 8% )+ Ey (fi0. /o) +o(1)

DOI: 10.12677/aam.2022.115288 2725 IR Esid


https://doi.org/10.12677/aam.2022.115288

VAN

B EE— *m&%:&m%{}%ﬁ&ﬁ}{°}%ﬁ¥%}m[Lﬁ 75 5 BT L, (RY)

qjﬁf:zgo — 0 fl

ﬁﬂ{}ch—lnﬁﬁk%%*%fﬁ%wm

VEREI[1L], BTEL, (RY )z, >0, BATELn >0, x, >o. MiH, i

RAVEAH T8 (QF -, | ={G, U {1, | i
fEL(RY)th g, — 2, ML, (RY)d 7, —0
B, BATH
E(fins fon) = Eo (fins Son ) +0(1) 2 Ey (1,85 )+ Eq (firs £ ) +0(1)
Hobogl =y fo=1, . F|H,|=|H)

S NEE]

1
Hin

E(f2f0)2 E(g1.85 )+ Ey(fins S ) +0(1)
>E(g).8))+E(gl.8 )+ E (i fo ) +o(1)
Eom, = myy +my +[Q)[+o(1) . B[12]H93] 2 4.8 735
e(my.my) 2 e(myg,my )+ e (s, ) + e, (my =g =y, my =y, —my, )
BB 2: O<my =my > O<my <my. HFNL1 B 5, A FEIL
E(fifon) 2 E(g0285 )+ By (fi0 £ )+ 0(1)
Sy =y Wy =~y =0 H1 g, =z, gl =z, g =, =) A

L=l =m, =0, RATATLAE

E(fis fon) = Eo(fins ) 2 Eo (0,83 )+ B (£ ) +0 (1)

n—»0

AL, xR
E(fi fon) 2 (8185 )+ Ey(fi S ) +0(1)
> E(gl.) )+ Ey (0.8 )+ Ey (/i £ ) +0(1)
HIATH
E(f0 /o) 2 E(20285 )+ Eo (21,83 )+ By (finr £, ) +0(1)
Frek, AT 3]
e(my,m; ) 2 e(myg,may )+ & (1), my, )+ € (m =g —myy,my =y, —my, )
1535 1 4] [ BEAF 3
R, FAI752
e(mym, ) 2 e(myg.myy )+ e (mymyy )+ € (my =g = myymy —mag =my )

g7 b, FRATHEW T XA PURE B )R BT

-my+o(1), AL Q, =H, +x,, fi(x)= Ko oo

=m,—my, +o(1), H[10]M9AE 2.1, FAVEBIEAESEG {Ql) 0<|Q‘|<m —m, il

R AIIRE,

(x) - Fik,

DOI: 10.12677/aam.2022.115288 2726


https://doi.org/10.12677/aam.2022.115288

LU

%&zﬁmgﬂprm,Wﬁﬁﬁ%Kmﬁmo
oz b, H{ L) ={f)e BROGELAFIN{g,} ={f (x+x,)} . H
7E L' (R") i Xg, = Zo IITE L, (R") i Zug, =0
Ik, {13151 B 4 M E(f), £, ) PRTPUIAFAE A E, FRATHE
E(gln’gz;': fin’f‘Zn J‘RV Vlgidx_J.RN V/’{ledx < 0
LN E(8yy-820)—E(frunfon) >0 BRATFIE, FEIRAIEH |00 20.
258 3. iEHEe(mw,mzo):E(glo,gg)?ﬁ]eo(m”,mm):EO(gll,g;)E}ifLo SR b, A1 2.2, ATH
e(ml’m2)Se(m]O’m20)+eo(mll’m2])+eo(ml_mlo_mll’mZ_mzo_mN)
Hi3.1), HH
e(mIO’m20)+e0(mll’m21)+eo(ml_mlo_mll’mz_mzo_mﬂ)
>e(m.m,)>E(g).8))+E, (g8 )+liminf £, (£, £, )
2e(mloamzo)+eo(”1119’"21)+eo(ml_mlo_mmmz_mzo_mzl)
i, XEH
E(fi,s fon) 2 E(80,0)+ Ey (£, /3, ) +0(1)
> E(g!.0)+E,(g1.85 )+ Ey (i o ) +0(1)
JIreL, E(gl7g2) (m107m20)}FuE(glﬂg2) e (myy,my; ) BROL
g 4. AT || =m, (1=1.2)
AT BN TERIE, 7265 R >0 4649.00,00 B, (0)(1=1,2) . % ae§™ ATl ikt i
LSV IR RO RRIER . WA K 6 A QYN (Q) +1a) =D (i=1,2) o B, EX

D=Ll [Tt ool e (9 (510t

A
h, (1) = .[RN V(x)g (x—ta)dx
AR 78 53 K1 ] )< 0, BT 5 K ¢
h ():.[]RN.[]RN( |x— J/|P——|x i j x)g; (y—ta)dxdy <0
A

I V xtadx>0

Rk, SHE4 e>0, e, >0 EH
By (to)—hiy (1) <= <0

1

BAtE—ANEHE G, = G (2)

Gi| = m; —myy —m, T3

£
E, (ZG1’1G2)<60 (ml Ty I, Ty Ty, —m21)+§

DOI: 10.12677/aam.2022.115288 2727 IR Esid


https://doi.org/10.12677/aam.2022.115288

VAN

il
< oy, K (x-y)dxdy <0

HIR AL g, (x) =g/ (x)+ g (x— ta)+;(G o Hxbe(my,my) RVIEVER, H513 2.1, 5
(mlamz) E(g-8,)

g19g2)+E (glngz)"'E (7(0],»7(02,)+2h11( )
+ 2, (1) +2], j K(x-y)ddy+2[, [ K(x-y)dedy
2 27

+2 K(x- y)dxdy+2j

o+ dG, b+ dG,, K(x_y)dXdy
Se(m107m20)+60(mll’m21)+eo(ml_mlo_mll’mz_mzo_mZI)__

FiLl, B5GDTE. B|Q=m(i=12).
g s MEQDEA, , P A

Hyk, {ﬁn}nethLl(RN)qﬂre)%ﬁﬁWfﬂE‘J, BIEAE — TP HI4E RY LA Ab Y si. st4t,

f;lt

L‘(RN) = ZQ?

L‘(RN)
wAEE, EL (RN) H
(f1n>f2n ) - (ZQ? >ZQg )

P|=m (i=1,2). B Brezis-Lieb 313, [12]
tljln]%ﬁ(z DEA, . BRI

HZEe 1. énw, 2. £ 3. g5 4 fghie 5, EH 3.1 HHE

ARSCAF R T AR SR A R AR, FRATE AT DU R IR A W AT ¢ = 2 B OL R, 4102
FERROLI, X — MRAER AT B

SE

[1] Choksi, R., Fetecau, R.C. and Topaloglu, I. (2015) On Minimizers of Interaction Functionals with Competing Attrac-
tive and Repulsive Potentials. Annales de L’institut Henri Poincaré Analyse non Linéaire, 32, 1283-1305.

https://doi.org/10.1016/j.anihpc.2014.09.004

[2] Zhang, G. and Geng, X. (2019) On an Isoperimetric Problem with Power-Law Potentials and External Attraction.
Journal of Mathematical Analysis and Applications, 482, Article ID: 123521.
https://doi.org/10.1016/j.jmaa.2019.123521

[3] Alama, S., Bronsard, L., Choksi, R. and Topaloglu, I. (2017) Ground-States for the Liquid Drop and TFDW Models
with Long-Range Attraction. Journal of Mathematical Physics, 58, Article ID: 103503.
https://doi.org/10.1063/1.4999495

[4] Burchard, A., Choksi, R. and Topaloglu, 1. (2018) Nolocal Shape Optimization via Interactions of Attractive and Re-
pulsive Potentials. Indiana University Mathematics Journal, 67, 375-395. https://doi.org/10.1512/iumj.2018.67.6234

[5] Maggi, F. (2012) Sets of Finite Perimeter and Geometric Variational Journey. Cambridge University Press, Cambridge.

[6] Frank, R.L. and Lieb, E.H. (2015) A Compactness Lemma and Its Application to the Existence of Minimizers for the
Liquid Model. SIAM Journal on Mathematical Analysis, 47, 4436-4450. https://doi.org/10.1137/15M 1010658

[71 Bonacini, M., Kniiphr, H. and Réger, M. (2016) Optimal Distribution of Oppositely Charged Phase: Perfect Screening
and Other Properties. SIAM Journal on Mathematical Analysis, 48, 1128-1154. https://doi.org/10.1137/15M 1020927

429 159 FAESEMEAEIH 2.1, BA1HE

&

{%

DOI: 10.12677/aam.2022.115288 2728 IR Esid


https://doi.org/10.12677/aam.2022.115288
https://doi.org/10.1016/j.anihpc.2014.09.004
https://doi.org/10.1016/j.jmaa.2019.123521
https://doi.org/10.1063/1.4999495
https://doi.org/10.1512/iumj.2018.67.6234
https://doi.org/10.1137/15M1010658
https://doi.org/10.1137/15M1020927

LU

(8]

[10]

(1]

[12]

[13]

[14]

Lu, J. and Otto, F. (2015) An Isoperimetric Problem with Coulomb Repulsion and Attraction to a Background Nucleus.
https://arxiv.org/abs/1508.07172

Bonacini, M. and Cristorferi, R. (2014) Local and Global Minimality Results for a Nonlocal Isoperimetric Problem.
SIAM Journal on Mathematical Analysis, 46, 2310-2349. https://doi.org/10.1137/130929898

Cicalese, M., Luca, L.D. and Novaga, M. (2014) Ground States of a Two Phase Model with Cross and Self Attractive
Interactions. SIAM Journal on Mathematical Analysis, 48, 3412-3443. https://doi.org/10.1137/15M 1033976

Milbers, Z. and Schuricht, F. (2011) Some Special Aspects Related to the 1-Laplace Operator. Advances in Calculus of
Variations, 4, 101-126. https://doi.org/10.1515/acv.2010.021

Castro, A.D., Novaga, M., Ruffini, B. and Valdinoci, E. (2015) Nonlocal Quantitative Isoperimetric Inequalities. Cal-
culus of Variations and Partial Differential Equations, 54, 2421-2464. https://doi.org/10.1007/s00526-015-0870-x

Chang, K.C. (2009) The Spectrum of the 1-Laplace Operator. Communications in Contemporary Mathematics, 11,
865-894. https://doi.org/10.1142/S0219199709003570

Carlen, E.A., Carvalho, M., Esposito, R., Lebowitz, J.L. and Marra, R. (2003) Free Energy Minimizers for a
Two-Species Model with Segregation and Liquid-Vapor Transition. Nonlinearity, 16, 1075-1105.
https://doi.org/10.1088/0951-7715/16/3/316

DOI: 10.12677/aam.2022.115288 2729 IR Esid


https://doi.org/10.12677/aam.2022.115288
https://arxiv.org/abs/1508.07172
https://doi.org/10.1137/130929898
https://doi.org/10.1137/15M1033976
https://doi.org/10.1515/acv.2010.021
https://doi.org/10.1007/s00526-015-0870-x
https://doi.org/10.1142/S0219199709003570
https://doi.org/10.1088/0951-7715/16/3/316

	两个相位的非局部等周问题的基态解的存在性
	摘  要
	关键词
	Existence of Ground States Solutions for a Nonlocal Isoperimetric Problem with Two Phases
	Abstract
	Keywords
	1. 引言
	2. 预备知识和基本引理
	3. 主要结果及证明
	参考文献

