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H F AR THERERERT m A p-Laplacian HFEMEBNTENERE. R
ftu,v) HROZMHT, B Mawhin FELEEEH m /3 p-Laplacian ET KB HEFBE LT #
Hip, IR EERSR.

X§iF pLaplacian HF; ik wIMNE LT#
MR(2000) F#5% 34B15
fESHE 017512

1 3]
F# BT HE 1 p-Laplacian 3 {# [5] &3
{ (Pp(w' (1)) = ft,u,u’), O<t<1,

it

= 1)
WO)=0,  u()='Y aul6),

=1

m—2

i pp(u) = [ufP%u, p>1, 0<€ <& < <€ma<1l,a,20, ) a;=1

i=1
EEXR, MTFp=21_FKm }%iﬂ{ﬁl‘ﬂﬁﬁfﬁ‘ﬁﬂﬁﬁﬁlf’ﬁ?}m [1-6], H+ [5] FI
HESEMETHRAERRT S mgl a, = 1B, ZFr m A0 EIER R .

At p> 1 —RIENR, BIRAE 1) RS THAMAE S p=21, 5L [
BB &R, WmAIHE (5] 89—

H1F p-Laplacian HF 2L, FEEE L MO THNEUER T L KNIA
REWT. BAWRM T RIS, FRB o« ZEEIHNEXRUET L MEEHH

A3C 2003 £ 7H 22 AR 2004 4F 12 A 1 BKEHEER.
* BF BREEES (19871005 5) HEBHTIH.
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¥ N W77 BN XM TR T A E G BRI BB R R . X PR ORESR, &
WiE N f L- BHERE THR. R IIEX — M BUE, BAS T BRI m &4

2 3|1 RIERR
AR, BE
(H) f: [0,1] x R? — [-M, M), &#t, Hrh M € (0,00), L.
EX WE aeC0,1]), ¢p(c’) € CH([0,1]) W2
(o)) > F(t,a(t), (1)),  te(0,1),

m—2
o' (0) >0, of1) — Z a;ia(€) <0,

MIFR a(t) A (1) — 4T .
R 8 e C([0,1]), ¢p(8") € CH([0,1]) Wi &

(3:(8' 1)) < F(£,8(t),8(t), te(0,1),

FO)<0, 81~ Y (e 20
MFR B(t) Ala R (1) B9—A =k L.
M (1) AT F AR (2)
w(t) = (fo f(s,u(s),u/(s)) ds), 0<t<l,
m—2 (2)
u(l) = ; a,u(&)

# X = {u e CH[0,1])[w/(0) = 0, u(l) = ﬁl_zalu(&)} HEH A max {|[z]/o,

=

[#'loc }, ¥ = {u € C[0,1]|u(0) =0}, 32 D(L) = {u € X | ¢p(«') € C*([0,1])}.
EXEHMHEF L:D(L) Y :

Lu=u

MEXEFN: XY
¢
Nuw) =65 ( [ flaue@)ds), el

e (2) A EREF R

Lu = Nu. (3)
FIffEXHT: P:X - KerL, P(u) =u(0), J:Y/ImL — KerL, HRRAMHE T,
K:ImL—KerPND(L) C X, Ky = [, y(s)ds. BIKeh Elzaigi <1, ATEY

m—2

Q:Y>Y/ImL, Qy= ———— Zaz/
1- Z a,&, =1

=1
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He, PQRRIMEHETF, BT V/ImL Ker L £ [0,1] E¥ EREMRH LT
B, AT SRS R T SO R, BOTHR J = ]

5111 gacXx %ﬁﬁ-ﬂ:% L B4k 0 i) Fredholm 7, N#EQ L L-
% Rk

(i) YA€ (0,1}, YVue dQ, Lu# ANu.

(i) Vue dQNKerL, QNu #0, H deg{JQN,QNKer L,0} #0, WF-F+HFE (3) 7T
domILNQ FELH—E.

T

Ker L ={u(t) =c, c€ R},
ImL ={y €Y |3u(t) € D(L), st.w'(t) =y(t)}

:{er|mZ:_2ai/;y(s)ds=0}.

B8R, L ;%fﬁ‘ﬁx%)_O i) Fredholm & .
G@2 N O FR L EH. ]
i W o, A F(tu,v) FZESEM, HIEQN:Q - Y/ImL B2ELLM.
TIEKI-QN: Q- X BEELHT.
BR, K- Q)N BESK, HBEIE KU -Q)NQ) A X F i & 4.

K(I—Q)Nu:/otqﬁ;l(/osf(r,u(r u'( )dr) ds

1— Z aiE; Lzl a’ / / (s, u(s),u'(s)) dS) dt

=1

=(T1u)(t) + (Tou)(t),

Hrh,
Te) = / o / () ol () ) as
Zza/ / s, u(s),u’(s))ds) dt.

(T2u)(t) =

m— T m—2
- Z 151
i=1
T L RERBET, SiF: T Q FR4S%ES Tk T EQ hteE
41,
Ve>0, 36 = Wty —to| < & B, RGEEt > to, B |f(Guu)| <M,

b (M)’
[(Tyu)(tr) — (Thu)(t2)]

[T ([ s unateyar) as < 0 -l <
(T () — (T ()]

= é;l(/otl f(s,u(s),u'(s)) ds) - ¢;1</0t2 F(s,u(s),u'(s)) ds)}
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123 t1 tz
:‘q&‘l / f(s,u,u')ds+/ f(s,u,u')ds —qﬁ;l / f(s,u,u')ds

<max ‘qb /f(suu)d5+M(t1—t2) /f(suu ds

t2

‘q};l( ; f(s,u,u’)ds—M(tl—t2)>_¢;1( ; f(S,u,u’)ds)’}.
W% &

¢ = ¢;1(/0t2 f(s u(s), o (s)) ds + M (t; — t2)> - ¢;1(/0t2 f(s,u(s),u/(s)) ds)'.

B = [ f(suls),u/(s))ds, WA |z| < M. ¥ n = Mty — t2) ENSE
=65 e +n) — ¢ ()], W

() :|¢;1(x +n) = ¢, ()] = |sgn(z +n) |z + 77|"_11 - sgnx|w|P—iT|

(z+n)7T — 27, 0<z<M,
(x + )77 + (~2) 77, —n<z<0,
—(—e =PI+ (~0)FT, M << -n
Hp>2/, <1,
_1(($+77)H—:r:_:§)<0, 0<z<M,
(@ +n)E — ()i <o, —f<r<,
d(z)=4 P N N
(@ 4=~ (~2)7 ) >0, —p<a< -}
1 - _
p——T((_w — )t - (—ar)%:}f) > 0, -M<z< -7
B 2(z) < (=), 2| <M. TR, &6 =26,(5) 2 |t —ta| <&y 1Y,

.¢;1< Otz f(S,u,ul)ds+M(t1 —t2)) _¢;1</012 f(s,u,u')dS)I <e

Hl<p<2®, FA2>L

_1((x+n)i—i‘f—zi—i‘f)>o, O<z<M,
2— 2

_1((w+77)*’_—§—(—:v)?3f)>0, -2 <2<0,

®'(z) =

2-p 2=

— (& +n)7=F — (=2)»1) <0, <<~

1 - .

\ ;)_—1((—9'3—77)”‘1 —(~2)71) <0, -M<z<-g
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# 2(2) < max {@(M), &(~M)}, |o| < M. BL 55 = —ff;es % |ty — ta] < 6 B

/fsuu)ds+M(t1—t2 /f(suu)ds)‘
4 p> 18, B
6_{527 p>2’
T 53, 1<P§2,
t1 — t2| < 84 B,
IqS /fsuu)ds+Mt1—t2))— /fsuu)ds

E':]EEIEE: ﬂ:‘ip>1H\]L, Ve >0, 355>0,%|t1——t2|<55 B’*j’,

672 sesmaran e =) -5 [ st 0)| <

MVE > 0, H}Z 6= min{51,64,65}, )J:z| |t1 —tz! <) HTJ',

|(Tiw)(t) = (Tuw)(t)| <&, |(Taw)'(01) — (Tow) (k)| <e

M Ty 76 @ ESEESE, 5 T Q L—8F R, H Ascoli-Arzela EFH A,

QN(Q), K(I - QIN(Q) #BR X Pitaxl B4 Hit, NEQ LE L- K&K

5132 3 RikkHE (H) oL, (3) AR (2) i MMETHRE. MRFHE r>0, 4

%5
f(t,—r,0) <0, f(t,r,0) >0, vt e [0,1],

i
deg {L — N,9,0} =1,

Hba={ueX: —r<ult)<r [(t)]<c, Vte [0,1]}, ¢ > ¢5 1 (M).
E i
ft,rv), u>r,
f(t,u, v) = { f(t,u,v), lu| <7,
f(t,—r,v), U< —r.

BRETHE .
Lu— N(u) =0,

He, NO: XY, Nu= (fo f(s,u(s),v(s)) ds).

(4)

ATHAGIE L SR, :&ﬂlﬁﬁiﬁ%# (1), (i) Bz, RFHE f(t,7,0) > 0 {yiF

B, ft,—r,0) <0 KRl

(l) ﬁ& 3)\0 € (0,1), to € [0,1], 'fﬁ’fﬂ% Uy = u(to) € 89, %E LUO = )\()N’U,O, muﬁ

|u(to)| = 7 B |u'(to)] = ¢ BRIL.
2 Juto)| = 7 B, AP ulto) =7,

1°. F to €[0,1), M v'(to) =0, ﬂﬁ&l €(0,1— to)ﬁ "t) <0, te(to,t0+5) F&£

¢p(u,(t)) S 0’ te (t07t0+5) L¢p( ) fto ( ( )) dS EE f(t07u(t0) ' tO))
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f(to,7,0) >0 Fue CHO,1] &N 36, € (0,1—1t0), 29t € (to,to+32) BF, f(t,u(t),u'(¢)) >0
B 6 = min{d1,02}, &L t € (to,t0 + ) BF, &p(w t)) > 0. FJF.

2% Hto=10, i, HAREH ()= Z iu(&:) AT

u(é) =r, VYi=1,---,m—2.
BT & e (0,1), B 1° MiHe B HFfE.

Yl (to)] = c B, ¢ =|u'(to)] = Xl L (S F(5,uls),u'(s))) ds| < ¢34 (M) < ¢, F

J&.
M, VAe(0,1), Vue Q2 #H Lu # ANu f{L.
(ii) Vue 02 NKerL, |u|l=r,

QNu Q / f(s,r,0) ds

£0.

it H(u, A) = AJu+ (1 - A\)JQNu.
E&BAOE[O,”, U(to):TB‘j, A()JT‘*’"(I—)\())JQNT:O %/\OZIHTJ‘, m\IJ JT‘:O,
Miir=0,5r>0FF. X clol)mf, M

-2 1 to
0 < Aor = —(1 = Ag) ——— Zal qs;l(/ £(s,r,0)ds) dr <0,
1- Z a;&; =1 & 0
i=1

FIE. MWW VuednKerL, H(u,)) #0.
[i7

deg {JQN,QNKer L,0} = deg {J,2NKer L,0} = deg{I, QN R,0} =1,
NEQEN=N,#
deg{L — N,,0} = deg{L — N, 9,0} = 1.

3 FELR

IR B A (H) BRAL, (3) A (2) B BMETHRE, o), 8(t) X (1)
Rk T RERIFE4S LA, H a(t) < B(t), vt e [0,1], MIAER (1) M.
iE Ar= lleel] oo + 18], 1E

f(taﬂ(t)av)v uZﬂ(t)v
h(t,u,v) f ¢, u,v), a(t) < u < B(t),
f(t,a(t),v), u < af(t),
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h{t,u,v) +2M, u>r+1,
h(t,u,v) +2u—r)M, r<u<r+l,
it u,v) = ¢ ht,u,v), —r<u<r,
h(t,u,v) +2(u + r)M, —r-l<u<-r,
hit,u,v) — 2M, u<—r—1.
ESIB S M Al r BRI SM Fr+ 1K, N BEEPHEIENE, T
deg{L - N*,Q*,O} =1, (5)

He,

N*(): X =Y, N*(u) =¢;1(/0 F*(s,u(s),u'(s)) ds),
Q= {u X, | ‘u(t)‘ <r+1, ‘u'(t)[ <e YVte|o, l]}, c> ¢;1(3M).

B Lu=N"(u) A v=ut) Tk ult) BHL alt) <ult) <), Vte[0,1].

BAR, FHid va(t) = u(t) — 8(t), n(t) = at) - u(t), WMFL to € [0,1],
max {vi(t) | ¢ € [0, 1]} = vilto) > 0. Gy va(to) > 0:

(1) max {va(t) |t €[0,1]} = valte) >0 H to € [0,1), WA, —T5 vh(tp) =0,

((f)p(u!(to))), :f*(t07u(t0)’ul(t0)) = f*(to,u(to),ﬂ’(to))
>h(to, ulto), 8'(to)) = f(to, B(to), 8'(to)) > (¢p(ﬂ,(t0))),'

MBS B S 1S 305 > 0, {8 Vit € (to,to + 03) C [0,1), H (¢p(u'(1))) >
(6p(8'(2))) . FEILFT t M to BNt BUY, t € (to, to+33), 18 6 (w/ (1)) —p (' (L)) > ¢ (8/(2))~
$p(B'(t0)), BF ¢ (v (2)) > 8p(6'(1)). H ¢p HIBIGPERTEN: V¢ € (80,20 +33), v/(2) > B'(1).
ARSI D o/ (t) = vh(t) + B'(¢), RI1RE] vh(t) > 0, t € (to,to + 83), F/E.

(2) max {v(t) | t € [0, 1} = wa(te) > 0 H to = 1, I FLBE: (1) <

m—2

> aina(&), Aia Rt &N Z a, =1 a, > 0 AR Fip € {1,2,---,m -2}, fif

valE) > 0a(1), X 6 € (0,1, 5 (1) AT B HFE.
W ult) < A), R u(t) > a(t), B u(t) RITE (2) 0, AFEE 1) 4
#.

2 % X W
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THE EXISTENCE OF SOLUTIONS OF
m-POINT p-LAPLACIAN BOUNDARY
VALUE PROBLEMS AT RESONANCE
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Abstract The existence of solution with p-Laplacian operator of m-piont boundary value

problem about resonance is studied by using coincidence degree continuation theorem and
strict upper and lower solutions theory.

Key words p-laplacian operator; resonance; topological degree; upper and lower solutions
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