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W =
AIIEA Leggett-Williams A EB 1112 T EEFIIHZEE F Robin 11&(9)

Ap(Au(t — 1)) + f(t,u(t) =0, t € [1,T]z,
Au(0) =0, w(T +1)=0,

EAIEﬁEE’]ﬁT'I”_*L, He, 2 ®RREYE, 1.1 = {1.2,..T - 1,T}, T > 2 SEEH,
p(s) = ==, s € (—1,1), IELMTA [ [1,T]z x [0,00) = [0,00) FELE, A BRIMESHETF-

KHEiA]

Leggett-Williams A &= €2, FHHMEETF, Robin iB{EE)#, = IEM#
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Abstract

In this paper, by using the Leggett-Williams fixed point theorem, we give the existence
of three positive solutions for the following Robin boundary value problem with mean

curvature operator

Ap(Au(t =1))) + ft,u(t)) =0, t € [1,Tz,
Au(0) =0, uw(T'+1)=0,

where Z denotes the integer set, [1,7]; := {1,2,...,7 — 1,7}, T > 2 is an integer, ¢(s) =
ﬁ, s € (—=1,1), Nonlinear term f : [1,T]z x [0,00) — [0,00) is operator continuous, A is

the forward difference operator.
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1. 5|8

ST 359 i 2 0] RULE AR 4 — I 2R W) IR A S ke 5 SR A [1, 2], X 28 1) RE B 03 T LA
YIE, D15, RARYDEL, RO R AEGE o i SIS B T I N . Bt G]EE 1 Bk R 5O A
FIOGE, IR T2 R [2-14], P dh 200 50 32 ER G 5t S B 8, Leray-Schauder B, |
NETTIE, AR DL AR S T

3 (3] 18 7 Minkowski 7% [A] H HAG - 35 h 28 55 1 (1) B ki A v 2t

_ Aulk=l) . B
A[\/m} + (k) (u(k))? =0, k € [2,n — 1],

Au(l) = u(n) =0,

BOF—AEHANIEMR, KA N B —DMELSH n>4,¢>1H p:[2,n— 1]z — (0,0).
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S [AJFFHE T # p-Laplacian 5071 — W B0 (8 1

AG,(Ay(k — 1)) = r(k)é,(y(k) + F(k,y(K)) = 0, k € [1, Tz,
Ay(0) = Ay(T) = 0,

ZEMBIAAAENE, Kb TRIERE, FLMDf 2 1,7, x R — REZ p > 1, ¢,(y) := |y[P 2y,
r:[1,T)z — (0,00).

3 [5JUER] 1 AE Minkowski 2% 8] H 8 J2 - 1) il %< 55575 53 Dirichlet [ &

div(72%) + f(J2],v) =0, = € B(1),
v=0 x€dB(l),

BRI Z EN, Hd f:[0,1] x [0,1)x — [0,00) HLLH f £ v =14F%, B(1)={zr<c[0,1]:
]| <1}.

2 PR SCRRE R K, A8 Leggett-Williams Al i 58 FRAEH U1~ Robin J44H n] &

Alp(Au(t — 1)) + f(t,u(?) =0, t € [1,T]z,
Au(0) =0, w(T +1) =0,

FBAFAE=A IR
AR

t,u) € [1,T)z x|

0, al.
t,u) € [1,T)z x [0,d].

(tu) > 28 (t,u) € [1,T)z x [b, 2],
2. IR

NGRSO e S A | EE
WX ={u|ue[l,T+1)z =R, Au(0) =u(T+1)=0)}, fEVEE ||ul| = oinax lu(t)] TH)
B Banach 78], K = {u € X | u(t) >0, te[ir))njijr_lmv u(t) > ol|ull} & X BRI —AME, He R & — sk

Kg=A{ue K|[jul| <d}, K(y,a,b) = {u € K [v(u) = a, |u] <b}.

l
W MEET N, EREL,meZ, Hm> 1A Y u(t)=0.
t=m
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I 1([3) MMEEM we X Hu(t) >0, Au(t) 71, T]y Lisuk, MAFE D 0< 6 < 1, ff
2 te[gl}EQ] u(t) > 0||ull.

AP AE I TR F

SIE 2 ([5]) 4 K 25 Banach &8 X B —ME, A Ky — K 228N, Hy 2 K L
— AN EFUES LR TR v € Kg W2 y(u) < ||ul. ik 0<a<b<ce<d,

(A1) {u € K(7,b,0) : 7(u) > b} # 6 Fly(Au) > b, u € K(7,b,0),
(A2) [[Au]| < a, u] < a,
(A3) 7(Au) > b, u € K (y,b,c), | Au > c.

M A B/ =AIERIARBN A g, ug, us € Ky, 37 Bt E BLUF &4

lluill < a, y(ug) > b, ||us]| > a, y(us) <b.

3. EEER
fE K b5E MR IST A,

Au(t) =3¢ [ F0u(@)], tE LT + 1z

B WR we K& AM— DA, W w28 (1) f— N IEME, 5215 Au(t) € X 3HER
we K, i p it 5, A

t

Adu(t) =~ [Y f(Gu(G)] <0, t € [1,T]z,

j=1

W Au(t) 76 [1,T + 1)z L5, A

Au(t) > Au(T +1) =0,

MEENue K, B
A(p(Au(t —1))) = —f(t,u(t)) <0, t € [1,T]z,

Hp(Au(t — 1)) = =30 f(G,u(h)) 7 [1,T]y RIS, XF o BT, FTEL, A(Au)(t) 1€ [1,T),
B Rk, Sl 5B 1 A4S
min  Au(t) > J||Aul],

te[3,T—2]z
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BAR, ThE ATE K b AL,
EIB 1 R (H1)-(H4) 8oL, MR (1) 2080 = A EM uy, uo, uz € Ky HIE LR % 4F

i t)>b i t) <b.
lwill <, min us(t)>b, [lusll >a, min us?)

WERR AR

=  mi t), ueK
v(u) teéfl%r_lz]zu( ), u€ K,

SRy £ K E—NAEES EEREH y(u) < juf], v e K.

T b < od BTN, Be=2,MWd>c 8% BIMEW A: Ky — Ky WHERK v € Ky, 1
(H3), H

[Aul = max |Au(t)|

te(1,T+1]z
T T

= > o' D fGu))]

=1 j=1

T T(;%)

IN
L
]
3
N

I
~
ﬁ\

~

WA Ky — Kgo R, BATEH [|Au|| < a, MMEER v € K, H (H2), H

|Aul| = max | Au(t)]
te[l,T"rl]Z

IN
[M] =
|
\'F'_‘ﬂﬂ
S
e

IA

~
~6|
~

DRI, 1 B 2 1 (A2) RO
IAEFRATUERA 5138 2 1) (A1) L. B u=o(b+c), Wue K H

> wl| > wu(t) > min  u(t) = y(u) > b,
c_te[rlr}gfl]zll | = ()_te[S’T% (t) =~(u)
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X ERE
{u € K(y,b,¢) : y(u) > b} #90,

JEH, W F ue K(v,b,c), B
b<u(t)<c= g, te€[1,T+ 1],

MEE (H4) A5 1, 5

v(Au(t)) = min  Au(t)

te[3,T—2]z

= Au(T -2)

v

BJEHRATEH T2 2 11 (A3) ZAF o7 B v € K(v,b,d), || Aul| > ¢, T

~v(Au(t)) te[gr,l%ElQ]Z Au(t) > ol|Au|| > oc =1

TGO b =od, Al1F c=d. 2, 513 2 1) (A1)-(A3) AL, £5 F TR, 513 2 BT, R,
)RR (1) 2=0H =AM IE

i : i t) <b.
lall <, _min us(t) > b, Jlus|| > a, min  us(t) <

4. M=)

TENEEE 1 ) — AR, g HH— M T

i 4.1 1EREE (1) F, B (H1) RoL, B (b u) = 25

771,2)‘1 )

T?uP/T? — u? 1
— < lLue0d, -<q<1,p>1, 2
u(l_uz)q — 7u [7 ] 2—q— p ()

—J7i, i (2) RIHEH
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tuP TuP

u a
< < < =
(1—-w?)? = (1—u?)? =~ TVT2—u2 ~ TVT? —a? T

tuP - TuP < u < d _ o(2)
) “ (1w Ty TV —@® T

, (t,u) € [1,T)z x [0,d] .

%fﬁﬂﬁﬁﬁ%@wéﬂfhﬂhﬁﬁﬁﬁ;Zuiw2¢£w2JS@QEW”E%%
1 (H1)-(H4) 5o, #o &t

Alp(Au(t = 1)) + G257 =0, t € [1,T]z,
Au(0) =0, u(T+1) =0,

ZBOH =AM

' t)>b i t) < b.
||U1H < a te[gl%I}Z]Z/UQ( ) > % HU3|| > & te[gr,lil"r—lmus( ) <

5. RES5TE

AL T Robin 2273 4E b #8 =N IE MR AR AR, Forh 229 J7RE T DU 1R 2 1B 22 s E 3 20
SHUL, AR RARTI KR, Z0 T EEYE Ak, TRRER, N TR RS IA & 2 CEEME
H, Rk, Z5 R 2 A B X H. A SOK Leggett-Williams A30) w5 58 PRIz T 5 BUL I 77
T2, HAGH BDIEE =N ISR, SR, AT R UL T IEfR A ENE, I BB R A 45 .
DRI, XA 8] BEERAT T30 75 i — 2B IR AN L £ B 7T

=S al=

HN A HFERE IS T RITH (21JR1RA230), H it 4 mr & 22 B A# B8 /7 32 7+ 1 H (2021 A-
006).
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