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1
(@) +q®)f(t,u) =0,  te(0,)\{r}, 7€(0,1),

—Ap(u)|e=r = I(u(r)), (1.1)
w(0)=0,  u(l)=0.
Hr,  ¢(s) = [sP~%s, p> 1, /% 7 € (0,1), LT [ WTHELE v = 0 R ¢

A3 2009 4E 11 H 17 HF]. 2013 4 3 H 24 HIREMEHH.
* B EHRBIERES (10571021) BFEIHE.
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AREAE t = 0 F0 / &t = 1 BRAAME; 1 :[0,00) — [0,00) BEEAEW; Aod(u)|i=r =
P(u') (1T +0) — o(u') (1 = 0), Herft ¢(u') (1 + 0), ¢(u') (T — 0)) 73 FJE o(u')(t) #E t = 7 KLY
AR PR A ZE AR BR.

Bk R BT R AR Z (W (1-7), RECENR T & 7-53E7 2 BRI
B ERA KRBT, EEAGWESLFAEENET: (1) BEERN B TR
(W, [2-5,8]); (2) 12 F #E 1 Krasnoselskii’s N3 @ # (W [1,6,7]). {HRZ, #F5H A K
() p-Laplacian {37 77 FE 0 B SR E B0 SCREIR AR L 0. (1] 1 F A% K R BRI AR
B E R T Ak B Ao R Y Dirichlet ¥I{E 1M, HRk4E B p-Laplacian
ki TS p = 2 BAFRERIETE. (9] TrEAER A S BEUE I T ANk v iy —
4 p-Laplacian — [ i85 7 #2049 A R 204 18] 3

{ (¢(u)) +a(t)f(t,u) =0,  t€(0,1),
(1.2)

w(0) =0,  u(l)+ B/(1)) =0.

W IR YL (2], MEE R BT REITIETTE T & krh i 4Rtk o-Laplacian —f
P fELI] .

T UL R TAE, ASOK [1,2,9] BJ7IEHES 8] B p-Laplacian ik tf 2 77 % (1.1)
.

2 HFIEMEERN

AL B — M FAEREN, EX¥ERNEEIER AR, RITER A
Schauder A3 i & #LF —A Leray-Schauder 3E 2R #2238 15 — Nk 18 A 09 eV
. B, HETEE XA —4E p-laplacian K5 7 2

(@) +qO)F(t,u) =0,  te(0,D\{r}, 7€(0,1),
—A¢(u)i=r = I(u(r)), (2.1)
u(0) = a, u(1l) = b,

Heft, ¢(s) = |sP~2s, p> 1, JEEHEI F(t,u) € C([0,1] x R, R); q(t) : [0,1] — (0, 00), IF
H fol q(t)dt < +o0; I: R — R FEZE.

AR, 4 J=[0,1), PC[J,R] = {u:J — Rlu(t) %L, «(r+0)F u'(r—0)
e, H /(1) = /(7= 0)}, W PC[J, R] ¥ —> Banach Z=[f], HH? |ulo = sup |u(t)].

t€[0,1]
& J = (07 1)7 JO = (0, 1)\{T}= Jo = [077—]7 Ji = (T7 1]'

#Fue PCLLRINC?J R WRFFE (2.1), AT v ZHFE (2.1) HIf#E.

5138 2.11% S C PC[J, R] RAHX B HEE Y HAVY S B & NRELE T —BoF A BAE
BA T (k=0,1,2,---,m) SFREHELE.
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36 %
FEIHE 2.1 FH TIPS OL:

F:[0,1]]x R— R B,
I:R— R HH,
m(2.1) Z2OH .
it ESE, XU T Cl0,1] — €0, 1],

a t “1(q_ s)F(s,u(s))ds ) dr, <t<r
(Tu)(f){ +/0¢ ( /oq()F( (s))ds) d 0<t<

b— /tl o7 (e~ /0 a()F (s, u(s))ds — I(u(r)) dr, T <t<1,
Hrft ¢! (u) = Ju| 7 Tsgnu 2 ¢ MREEL, c = c(u) = o(u/(0) H 7R
/0 ¢‘1(c—/0 q(s)F(s,u(s))ds) dr
+/T1 qul(c— /0 q(s)F (s, u(s)) ds _I(U(T))) dr
—w(c) = b —a.
RTW T, FA145 H
(i) XEZEH ue C0,1], & (2.2) HHE—M# c € R,

(ii) C[0,1] fEMET T TG4 0,1 E—FcH R HEFESE, FH
(iii) BLsT T 4E C[0,1] #EE.

2 ueC0,1) FEE, M wlc) e LA

T¢_1(C—M-/Olq(s)ds> (I1-7)¢p c—M / s)ds — M) < w(e)

§T¢1(0+M~/Olq(s)d +(1—-7)p c—|—M / ds—|—M (2.3)

XHE M BE—EXCFEA

— &

|F(t,u)] <M £ [0,1] x R
[I(u(r))| <M #£ (0,1).
BT o' & R B HHAELRE, H ¢! (-00) = —00, ¢! (+00) = 400, H w
A K (2.3) Hw Wande. FIL, 7FEME—/Y c € R ERETTRE (2.2), HBLAD (1) BLAL.
ARFg—RerE, FATB o =0, b= 0. MW PEEH L (2.2), W HIXE E 1Y

ue Cl0,1], F+1E & € (0,7) Ml & € (1,1), 74
&1
¢ e — S s, u(s S
o7 o= [ aoPsu)as)

+(1 =7t (c - /052 q(s)F(s,u(s))ds — I(u(T))) =0,
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Hp

1
C_Tp_l +(1-7

0= ([ o) as + 1)

= " 4(5)F s, () ds

HoAt e XM ERE v e C0,1] Y (2.2) BYME—F#.
it

1
r=1pg s)d 1—p1M/ ds+ M
o g [ [ a1as (= rp= (a1 [ ats)as v ar)
=:N,

FEA )
c— /0 q(s)F(s,u(s))ds| < N € [0,1\{7}. (2.4)
H ¢ fyE X J (24) T4 (Tu)(t) 4£ [0,1]\{7} Lje—B0EE.

M H
{ ¢t (c - /0 q(s)F(s,u(s)) ds), 0<t<r,
(Tu)'(t) = :
—¢ ! (c — / q(s)F(s,u(s))ds — I(u(7))), T<t<1,
0
_ ¢~ H(N), 0<t<r,
| e N+ M), T<t<l],

N (Tu) (t) ££ [0,7) F1 (1,1] HH. &£ [0,7) |k
(Tw)'(t) < L,
SER € >0, B 6 = %,mu;@ t,sel0,7), [t—s| <o, &

[(Tu)(t) = (Tu)(s)] < Lt — 5| <e.
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T (Tu)(t) £ [0,7) FAEREESE. RBINHE (Tu)(t) 4 (7, 1] FRELE. T2 (Tu)(t) 78
A [0, 1)\ {7} REEESN. B (i) ML
W uo,uy € C[0,1] B2 j — oo BF, H |luj —uol — 0. T4
a+ t¢‘1 ¢j— Tq(s)F<s,uj(s))ds dr, 0<t<,
(Tuj)(t){ /0 ( /0 )

b— /tl ot (Cj — /OT q(s)F(s,u;(s))ds — I(uj(r))) dr, T<t<1,

Hrife;, j=0,1,-- & T35

/OT ath /0 a()F (s, u;(s)) ds ) dr

+f FaCE | aF (s ds = () ar
=b—a. (2-2)j

BT {o} A, WNMBLARSA. B H {og) RN, BHEAENL FE {¢) BT
WO o, BTN {cjn ) 18 5(k) M {0} AN (22)/®) 34 &k — oo, 1

[ o= [ aoremeas)ar

+ /Tl ¢! (C* B /0 q(s)F(s,up(s)) ds — I(UO(T))) ar

=b—a.

XYL ¢ = co, BB ¢j — co. FIE, A4 A Wi S5 2 T 01

= lim { o /o1 ¢_1(CJ - /0: Q(S)F(s,uj(S))ds) dr, 0<t<r
L (bil(% _/0 4(s)F (s, u;(s)) ds — I(uj(T))) dr, 7<t<1

XRM (Tu)(t) ££ [0,1] E#EZE. FI (i) L.

H (1), (i), (iii), R ¥8 Arzela-Ascoli EFER] 4, (Tw)(t) HH I H4#ELE. H Schouder
AN HEFT S T E20H— M E.

W T A EA ut), WA

{ a—|—/0t¢1(c_/OT q(s)F(s,u(s))ds) dr, 0<t<T,
u(t) = 1 r
b— /t ot (c - /0 q(s)F(s,u(s))ds — I(u(T))) dr, T<t<1,
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Forp o R BRI 2R A (2.2). T w(0) =a, u(l)=0b. HI

Y { o1 (c - /Ot q(s)F(s,u(s)) ds), 0<t<,
u'(t) = .
o He— / q(s)F(s,u(s))ds — I(u(T))), T<t<1,

e — ’ S s, u(s s—1(ult)) — t S S T
o o= [ a@ PG ) ds = 1) = [ aFGeu@)das). r<i<i
i
c—/ q(s)F(s,u(s))ds 0<t<r
swien={ . t
c— / q(s)F(s,u(s))ds — I(u(r)) — / q(s)F(s,u(s))ds T<t<1
O T
{c | e PGs.uts) s 0<t<r
B (= 0) = 1ur) - [ g@FGule)ds,  T<t<
{ c—/o q(s)F(s,u(s))ds 0<t<r
o +0) - [ aoFsu)as  r<is
il

—(6) =q®)F(tu®),  te0D\{r}

I, % u(t) 2 (2.1) M. JITEH T (2.1) 26—
EIHE 2.2 WTHIPA ML

F:JxR— R #4%: (2.5)
H
I:R— R %, A5 (2.6)
I &
{Xﬂf,%'tr>o FALE h.e Ll (J) H / t)dt < oo,
(2.7)
(R ted, 4 [ul <r B, B [F(tu)] < h(t)
L. FHBRIAFES A TTRHEE M >0,

lulo = sup |u(t)| # M (2.8)
t€(0,1]



420 VAN G N 364
WMoz, Hrftue PC[J, RN C?[J° R] BITTE

{ (6(u)) + AW~ Lq(t)F(t,u) =0,  t€(0,1),

—Ad(u)|i=r = NPT (u(1)), T €(0,1), (2.9)
u(0) = a, u(l)=»>
PR A€ (0,1) FAERERE, W (2.1) A v B |ulo < M.
() #

1 1 o0
{ FFAE b€ Li.(J) B [y h(t) dt < oo, (2.10)

fERXMNTF te JueR, A |F(t,u)| < h(t)
L, W (2.1) Ff.

XX A g BB AAIAMGIE R, 4 B A IE I R A AT R0 IE B 7 R PR 4R 2R 0
fy, Hf — SR MERIFFEEMAR. OTTUHR U= {ueCl0,1]: Julp < M}, If
HE B T : U — C[0, 1],

{ a—i—)\/o ¢1(c—/or q(s)F(s,u(s))ds) dr, 0<t<,

(Thu)(t) = 1 ,

- “He— s)F(s,u(s))ds — I(u(r r T
b=a[ oo [ awPGe ) as— @) ar r<e<

HAt ¢ = c(u) = ¢(u'(0)) B THIT5FEME—H 2

AA%l@i[mw%Mw@ﬁr

+ )\/Tl ot (c - /OT q(s)F(s,u(s))ds — I(u(T))) dr
=b—a. (2.2)*

WATHRTFUE T #£ 0,1] E—8F R, FEESFHeELE. EMIERTTSRE
PR 2.1 FAHSCER A IR BA.

3 EEHik

ATREE T T TR A B
(")) +a(t)f(t,u) =0,  teJO
—Ad(u)|i=r = I(u(r)), 7€(0,1), (3.1)
u(0) =0, u(1l) =0.
Hrr I1:]0,00) — [0,00) FEEEIENM, FELAET f TREAE v =0 HAGAME, ¢ WREEL=0

/8t =1 RARE RIPHELIEN 3.1) BA PC[J, RINC?[J° R] . NI,
FEHE 2.2, MAEE FE K n, BATREEL TS “BIE” &R PCJ, RN C?[J°, R fi#
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A FFFETE

—Ad(W)]t=r = I(u(7)), (3.2)"

1

{ (¢(u)) +q(t)f(t,u) =0,  teJO
u(0) = %, u(l) = e

ZEH 3.1) AR TS n— oo, X—P R 4B ERZ Arzela-Ascoli EHE.
EIE 3.1 & AL
1
qe C(0,1), £ J'Eq¢>0H / q(t)dt < oo, (3.3)
0

f:Jx(0,00) — (0,00) HEEZE, (3.4)

£ (0,00) B, ¢g>0 #EEAEH, (3.5)

15 T % (0,00) £, 0< f(t,u) < glu) + h(u), H.
{ 12 0.00) b, h> 038, BAE (0,00)k, g I,

{ SHEREE H > 0, GERE vn 46 J 85 BAE I HIE, 0
1%’7%‘& JI X (OvH] —ta f(tvu) Z wH(t)v '
HH
. T du 1,y I(r) h(r)
>0t [ s> 507 (g el 5 ) 3.7
o
1 1
bozmax{/o q(t)dt,/% q(t)dt}, (3.8)
Ml (3.1) 4 u € PCJ,R] N C2[JO R, BAE J' Fu>0, |ulo<r.
I EFEEYH e >0, e<r, ff
" du 1, 1) h(r)
/5 Fom >3 Go i om b (3.9)

WRGE L1 no € {1,2,---}, 17 - < 5, % No = {no,no+1,---}. ik (3.2)", ne No
A, AEHE

(') + () Fult,u) =0,  teJ
—A¢(u)|i=r = I(u(r)), (3.10)"

Hrr

o _ f(t7u>a u = %a f _ I(u), UZO,
nlhu) = 1 (u)_{l(o), u < 0.
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BAOTEA A 2L 2.2 IEAXNFAEEW n e No, (3.10)" #AEAERE. NI, S5 BIA &%
(d(u')) + N"Lq(t)F,(t,u) = 0, teJo,

A6 o = W T(u(r), (311
wO) =, ull) =,

Hift0o<A<1. B, GRGFLE™ < (0,1), fFRTE (0,7,) EFH () >0, £ (1,,1) BF
W) <0, H ulm) =|ull=r. & uid @1 R, HF0o<7 <7, WFH

% + )\/Ot ¢_1(/:n q(s)Fn(s,u(s)) ds) dr, 0<t<m,,
%4—/\[/1 o1 (I _|_/ Fn(s,u(s))ds) dT}

u(t) = J
_|_,\{/t (;5*1(/7 (s )dr], T SEST,
1

(u(r)) ;qw

:m@a u(s)) ds
Laa[lot e+ [ aoneaenas)an rsist
Sooit 7, AR

/OT" ¢1(/;n 4(s) Fu(s, u(s)) ds ) dr

_/1 ¢—1(I(u(r)) +/T: q(S)Fn(S,U(s))dS) &
/T: ¢~ /T: Q(S)Fn(s,u(s))ds) dr,

+ 3

#HT<1, <1, H

% + )\fg ¢t (I(u(T)) + /Tn q(s)Fy(s,u(s)) ds) dr, 0<t<,

lﬂ[/of ¢,1(I(U(T))+/T 4(5)Fo (5, u(s)) ds ) v

u(t) = ! t Tn
A [/T ¢_1(/T q(s)Fn(s,u(s)) ds) dr], T <1< Th,
%—l—)\/tl (;5_1(/: q(s)Fn(s,u(s))ds) dr, T <t <1,

Horp m, T U7 REME— B 2

[ (] srmiutoas)

_/OT ot (I(u(T)) + /:n q(s)Fn(s,u(s)) ds) dr

[T ([ atom s e as)ar
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A

u) > te 01, Twlr) = Iu(r),  Fult,u(t) = £t u(t)).

¥ ze O BRA

(6 (@) < glu(@){1+ Mu()) ba(@). (3.12)

B 1 HOo<7t<7,, v(r) =0, % BI12) Nt(r<t<m) 8, Ry, 5

: hu(r)y [
o) < {1+ 5520 [T g@gtu(e)) ao.

TR

: hu(r)y [
o+ 0) < {1+ 20 [ glogtuta) do

M 60 (7 + 0)) — 6(u(r — 0) = ~I(u(r). A
B/ (7 — 0)) =6(u/(7 +0)) + I(u(")
<t(utr) + {1+ 282 [ aygtute)) as

GBI Mt (0<t<7) B 7 Bo, &

, , hu(r)y [7
o' (1) <0 (r =)+ {1+ 2T [ g@gtu(w) o

g U(Tn

<ttun) + {1+ 2o [T @gtula) de
it
o) < () + {1+ 207 [T gtuion e, 0<t<r,
W

W (0 < o7 [rtat) + {1+ 2220 [T g@)gtu(o) o]
¥ BN 0B 7 B, B

[ < [ Iy My

7T (g(w) g(u(r)) g(u()
() hu(r)) | [
§“¢[mwa»+@+gmmm}ﬁ a(z) da]
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i, FATAR: (3.12) N 7, B t (t > 7)) B>, BN 7 B 1S, &

[ gy < 0w (0 G /1 dods). 19

B 2 Hr<t<l, v(r)=0,% BI12) \ 7, 8| t (1, <t <7) o, &

~ot o) < {1+ U T o)t a

i ¢(u' (7 +0)) — p(u'(r = 0)) = —I(u(r)), A

=W/ (1 +0)) = = ¢(u(r = 0)) + I (u(7))
<I(u(r)) + {14 W)

BB GIR2)MNrRt(r<t<]) By, &

9(u(rn))
<ttutm) + {1+ 2D [ gtatoa
iS4
—o('(£)) < I(u(ra)) + {1+ ZEZE::§§ } /t g@)gu(@))dz, T <t<l
Ul

e BN 7 B 1B, B

ult) gy, b rI(u(m) h(u(ma))y !
o e <L e 0 Sy [, ]
<= m)ot (MU0 {1y MU [ g0y aa],
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Al FATIPRE 312) N t(t < 7)) B 70 BUr, HAOE] 7, BUr, 13

wr) gy » wlr . /
[ st = e (g ) wo) (44

B 3 Hr T =70, W(Tn—0)>0, u/(1,+0) <0, % (3.12) Nt (t < 7) B 7 BG,

&

o () <ol — )+ {1+ 2P0 [ atag(uta) da
<G(u! (7 + 0)) + I(u(7) ey [ atgtut) ds

/t " g(@)g(uz)) d,

<I(u(r)) + {1 40

ﬂ:% Tn
w(t) < o7 [rtatm) + {1+ 2P [ g@ygtute)) aal.

B BN 0 7, B, B
[ e [ [ MDY [

7 (g(w) gu(r) o(u(r)
1 (U(Tn)) h(u(Tn)) ™
<™ [y T U oy 1, o@4e]

NI}

u(Tn) u - u(r, ulr . )
/a % = d 1{;&@3; St ZEUETJ;}/O a(v) da]. (3.13)

Fl, FATADRE (3.12) N m Bl ¢ (¢t > 1) B, 8

/ ’ h(u(ry)) !
~0(0(1) <~ o(u'(r+ 0) + {1+ TN [ a@g(ut) an

, hu(r)y [
< otz o)+ 1) + {14 ZEP [ a@gtu(e)) da,

<ty + {1+ 2Dy [ gt a

T

()< o7 rtatr) + {1+ 22D [ gygtute) aal,
LR 7 B 1B, B
wr) oy Lo I(u(m)) h(u(ma))y [*
/ 5 1(g(w) S/ﬂ iy Rt g(u(rn»}/m a(z) da]
( (

I(u(r)) h(u(m)) 1
g(u(m)) 9(u(m)) } /Tn q(z) d:z:},

S(l - Tn)¢71 [

+{1+
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[ sty <o G o e ) L], o

BT (2.13), (2.14), (2.13), (2.14) F1 (2.13)", (2.14)" A4

w(Tn) U u(my, u(ty,
. o

B (3.9) A |ulo # r. MIRIEEH 2.2, (3.10)" HE un, H |unlo < 7. FHE L (0HT
FAUTT L),

Lewy<r  xFted

n

TN BT w, WE AU TS, B
un(t) > kt(1 —1t) Xt ted (3.15)
ML (3.15) 3, EIEEED (3.6) LT KX ¢, (1) WAFAENE, A (1) 75 J BEEET
£ JAIE, HY (tun) €' x (0,0 B, H f(t,un) > e(t). BAERNFIERITRE

{ (s(w' (1)) + at)e,(t) =0,  teJo,

w(0) = w(1) = 0. (3.16)

Wow(t) & (3.16) B, BRE wt) >0, t € (0,1). BATKHEH ua(t) > w(t). 3L,
2 2(0) = un(t) = w(t), W 2(0) = un(0) = w(0) =, 2(1) = un(1) ~w(l) = .  2(t) >0
AL, WA XA [a,b] C (0,1) {15

z(a)=20b)=0, H 2() <0, te(a,b).

Dy RTFAER to € (a,b) R 2(t0) = in 2(t) < 0. B £ to, B 2(to) = 0. RE—FK
e, AL T > to. BT

—(o(ul, (1)) = = (d(w' (1)),
B BRI ¢, a <t <to B to B4y, 5

—p(un(to)) + o(ul, (t) = —d(w' (o)) + d(w' (1)),

t € (a,b). (3.17)

B

D(up (1) > d(w'(t)).
HI, 2(t) >0,t € (a,to], AT 2(to) > 2(a) =0 HEEFFJE. & 7="to, A 2'(1-0) <
0, 2'(74+0) > 0. ¥ (3.17) I\ t, a <t <to B to R, &

=@(up (1= 0)) + d(uy, (£) = —d(w' (7)) + p(w' (1)),
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Hp

Pup, (1)) — G () = I(un(7)) + [p(u, (1 +0)) — p(w'(7))] > 0.

H, 2/(t) >0, te (a,7), AT 2(1) > 2(a) =0 5EHFIE.
H I wn(t) > w(t) > t(1 — t)|wlo, B k = |w|o, N (3.15) L.

T A HEY
{untnen, R J EHRFEEESLRE (3.18)
SEEIRT (3.12) OFF u F u, RF), 4
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