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[3-8]. , [9] .Guo
Krasnoselskii’ s .
X(t)+ f(tx,d)=10 — 0<t<1,
x(0)= 0, x(1) = (1Y
1 . a> 0, 1€ (0,1),al< 1, f
f x
n
{u(")(t)+ a(t)f(u)= 0, t €(0,1),
w(0)= 0, W (0)= o= u"7(0)= 0, u(l)= (M),
n 220< N< L,0< al"'< Lf(t) € C([0,1],[0, o)) . Eloe
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, ki>0(i= 1,2 .sm—-2),0= < §< &< o< §0< &= 1,
-2 n— 1 -
0< D k& '< 1 f:[0,1] %[0, 00 xR [0, o)
f , n m (1 1 .
, (1) Green , Krasnoselskii
Green , (1) 1

(H) n 22 ki> 0(z= L2 ..m=-2),0= &< &< &< < §0< &= 1,

0< anlk,:g <

(Ho) f:/0, 1] % [0, oo) xR~ [0, )

1
1.1 E R Banach . K CE ,
(i) au €K u €K a 20 ;
(i) u, - u €K u= 0.
1.2  a K , @K~ [0, ) , x,y €
K 0<:<Lalw+ (1-t)y) 2ta(x)+ (1- t)a(y). Yy K ,
Y:K ~ [0, ) , x,y EK 0t L Y+ (1- t)y) St¥(x)+
(1= 1)¥(y).
K E LB EITR a(x) =1 A a(x), B( x)
=1 M B(x), Vx €E, AER x|l <Mmax{(l(x) B(x)} x€E a(x) Saly), x,
y €K,x <y, M>0 1
1.1 ] n >2,h(t) € ¢ a, b] K1) <0, a <t <b,
h¥(a) 20,  0<k <n-2 (2)
h(b) 20, (3)
hit) 20,a <t <b. , [a, b] () < 0,
(2) (3) , h(t)> 0, a< t< b.
1, 2% rn>ri> 0L>0
={xEE|a(x)<n,B(x)< L} i= 12
E

Di:{xEEla(x)=ri}, i= 12.
T:K1~ K
(A) a(Tu) < ri,u €Dy NK; a(Tu) > ro,u € D2 NK;
(A2) B(Tu) < L, u €K;
(As) P E(D ﬂK)\{(} a(p) Z0  afx+ ») 2a(x),x EK, A 20.
T (Q2\ Q) NK 1

2.1 SUikE ! #, y(1) € clo, 1],
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{u(n)(t)+ y(t)= 0, €01,

m- 2 4
w(0) = 0w (0)= o= w"(0) = 0 u(l)= Dpu(E) Y
n—1 n—1 1= )" 1
" Lﬁywdﬁ - Iizz:k-@’n 0 ((n— ;)’y(s)ds'

Fﬂaﬁr s

u(t) = L %Ly(s)dw A te th + B.

1)!
u(l)(O): 0,:=012 .sn- 2 B=0 Ai=0,i= 1,2, ... n— 2.
2
u(l) = E.:]kiu(g) A.
— m—2
@Ll _ R LL n— 1
_L(n_ D7 y(s)ds+ A= ch ) T g
n—1
A = 1 (1-— s)

0 (n- 1),9/( s)ds -

1- mZ]fE_,l

1- Zk gnl—l
(4)
(—L i (1= s)™!
u(t) =- 0o (n- 1)ry(s)ds+ M_Zkel'ro(”_l)!y(s)ds_
1- " kgl_lifl f) (n- 1),y(s)ds.

22 0< JTURE< L y() €CI01] y(1) 200 € (0.1),
(4) u(t)
E/rg]n w(t) 2y llull, (5)

. km—Z( 1- E_yl,—zz n— 1 7_1 n—
lull= mag T u(t) 1, v= mm{ 1= ko aE o Fnbra k8

u(t) (1)< 0,0< 1< 1
(5) ; u(t)
1- Zk@”

w(&t)= u(t)+ & | —mr—— 1|,

1- Z‘fﬁ' g
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€> 0, u(€&t) : e” 0 , u(t) (5).
u(t) t=1 , Hull = u(t). Rolle
u(t) [t,1]
1 0< Z'l:ilzki< L. > t S&2< 1, minc€/g yu(t)= u(l).
(4), W)= 2o k(&) Zhnou(Ez) . w(t) [t 1]
((u(t)= u(1))/(t= 1)) (&2- D+ u(1) Su(& ),
u(t) Su(l)+ —(—%@lu- ) <u(l)+ —L%{m@l(o- 1) =
u(l) u(Em_z) u(l) u(l)
u(l)_ .E:m— * 1- gn—Z \u(l)_ E_m-z m—Z(l_ gn—Z) <
WZEJWZ

A0l it wevs
, ming€/g yu(t) 2y llull.

&a< 1< 1, u(t) t<t , t< t :
0< 2 ki< 1 mineg yu(t)= u(l). , w(&) Su(q <
Su(frs) Sul&rz)e ul(l= Do k(&) < Do ku(&2) < u(&m2). h(1) =
w(t)— u(t)t"™ ' 0< 1< 1. 1.1 a= 0, b=t, h(t)= u(t)- u(t)t™" 2
0,0< 1< ¢. w(t) Zu(t)t™',0< 1< ¢. , cu(&ea) Zu(t)Enh,

u(t) 2 u(l) = Zr:lzkiu(g.s) 2 bmau(&) 2 km2Ciou(t), &2 <t <1
min;E[gm_z,Uu(t) >Y ||u Il .

-2
2 D k2L , w(&2)> u(l), mineg yu(t)= u(l), ‘

€r&. 1. : €105, w&) 2u(G) 2 2u(&ns) 2u(Cra)> u(l),

w(l) = > k(&) > >0 ku(1) Zu(l). C o h(1) = u(t)= u(t)0
<1< t. 1.1 a=0b=t, h(t)= ul(t)- u(t)™" 20,0< t< t.
w(t) Zu(t)™',0< t< t. , cu(&) Z2u(r)&

w(t) Zu(l) = zklu(g) Shiu(&) 2h& u(t),  &2<: <1 (6)
» min; €/ 1/u(t) Yllwll.
; ”(5"—2) Su(l), mineg  yu(t)= u(&2). 1 €7E 0 1],
(6) w(t) 2u(&er) 2u(1)8 % 82 <t < 1. ,minese yu(t) 2
vilwll.

-2
23  0< D kE&'< 1,

{ M= 0, 1€ (0 1),
) w2 (7)
W(0) = 0, d(0)= = u™20)= 0 u(l)= ;}siu(a)

Green
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G(t,s) = ]iw<

tn—ll:(l_ s)m 1o ;Z%(g_ S)nfl]’

M= (n- 1)/{1- Zzlkgﬂ

0 <t <€1 , (4
u(t) = ‘{J. (t—s)"™ 1_ Zk.g—%
{ s)" Z‘]f(g— s)" ]]y(s)ds+
rl 71[(1_ )" - ,_Z‘ffj(g,-‘— s)" ]y(s)ds+
S S e
Z.[ (1_ s)" ,;‘&j(g— 5) ]y(s)ds+

J; - 9" y()ds}.

Si<§28r<m-2 (4)
u(1) = {f -0 She s
(1— 5" Zﬁ(%— 5)" ]]y(s)ds+

ZI - o (1- S )
e Zfr(%— 7] (odss
J;l[— (1= 9" [1— leié )
S ECEE E(é— o] (s
[rT-s E(%— "™ y(s)ds+

m=2 T

ZL o [(1— $) - Z@-(E,— )" y(s)ds+

-1

Jo - s)"“y(s)ds}.

m- 2

&2 <t <1 , (4

u(t) = ]%{J?[_ (1- s)”‘l[l— jzlz‘ffig’_l]+

- (t- s)"’_l{l— Z}gﬂu [ 1= )" E(%— s)" ]

<t <1, & s \mln{g, }, 1= 1,2, -.ym- 1;

0<: <1, ma;c{%,l,t <s<§, i= 1,2 cym-
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t"'_l[(l— s)" - :lz},-(é— S)”'q]y(s)d”

i
i~ 1

SF Lm0 (i- Swer)s

(1= E(%— 0™ s(s)dss

-2

J}"‘l(l— s)"_ly(s)ds}.

J.; [_ (t- S)H_{l— iZ?‘fti@_q+ t"_l(l— s)"_ljly(s)ds+

|
(4) u(t) = _[Oc(z,s)y(s)ds.

24  0< DTURE <,

(7)  Green G(t, s) 20, 0 <t,

0<:<L&1 <5 <min{§,§,i= L2 «ym- 1

(1. s) = 1 __ iaﬂ{_ (1- s)’“[l— Z}i%

(n- 1)/[1— D

e 97 Shis- o)

1
(n- 1)!

n

2R - (R )

|:t"1(1— s) = (1= )"

m-2
1- _Z‘]ﬂ g!

>0;

0 <t <1,max{§‘—l,t}<s <& i= 12 -wm- 1

61, 5) = L ]w[m- 7 Shis- 97

(n- 1)/[1— gkia‘l

1
(n—- 1)! !

n—l(l_ S)n—l+ tn—

E= C'([0,1],R), E
{u(t) €CEIlu(t) [01]
E a, B

m=2 m=2
l .Elgign—l(l_ S)n—l_ .Eﬁj(é_‘s)n—l
i= Jj=1

)3

20.

m—2
1- Zja@'"
=1

lu Il = maxo<i<i(u?(e)+ (u (2))?)"* K=

a(u) = mas | u(t)!, Blu)= max| v (1), Vu€E
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Il I <ﬁmax{a(u),[3(u)>,
af M) =1 A a(u), B(Au)=1 A B(u), Vu€ E, \ER
a(u) Safv), Vu,v €K, u So.

(H) . 2.4, (7) Green G(t,s) 20, y(t)= 1,

m2
n [1— Zki E_,n] tn_l
i= 1

! t

G(t,s)ds=—- —+ = : (8)

J.o s)ds n! n![l— Z]fli";l]

M = llg}g;ﬂ/_[)@(t,s)ds, (9)
|

m = tE}gf:);UJ;MG(t, s) ds, (10)

2n—- 1- n_Zﬁig_]+ (n-1) Zkig‘l

0= S (11)

n.’[l— Z}}Lé”‘q

3.1 (H1) (H2) , 0< ¢c< ¥< b< L, f(t,
u,v) :
(H3) f(t,u,v)< /M, (t,u,v) €[0,1] x[0, ¢] x [- L,L]J;
(Hy) f(t,u,v) Z2b/m, (t,u,v) € [&o 1] x[Yb, b] x[- L,LJ;
(Hs) f(t,u,v)< L/Q, (t,u,v) €[0,1] x[0, b] x[- L, L] .
(1) 1 u(t),

e< a(u)< b, 1 (t)1< L.

QG=4u€Elut)l< e 1d(1)I< Ly,
Q=L u€Elu(t)l< b | (1)< L

E )
Dlz{uGEl a(u) = cf, Dz:{uEEl afu) = b}
fi(t, u,v) = f(t, uo,vo), uo = min{u, b}; v0 = max{min{v,L}, - L}. f1 €

C([0,1] x[0, @) x R [0, &3} ).
1
Tu(t) = J.OG(t, s)fi(t, u(s), u (s))ds.

JT:K T K , p €CanNK{Q ap)#0 alu+ p) >
al u) u €K, A 20 : , 1.2 (As)
w €D NK, a(u)= ¢ (H2) (Hs) (9)

<

|
Joc(t, sIFi(t, u(s), u (s))ds

a(Tu) = [@%j

]&tlg}%%]JZ)G(t,S)ds: C.
w€ Dy NK, a(u)= b, 2.2, w(t) Zva(u)= ¥b,t €[& 2 1].
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(H2) (Ha) (10)
ﬂc(t,s)fl(t, w(s), u (s))ds|>

a(Tu) = [lgl[z&xl]

l
L G(t,s)f1(t,u(s), u (s))ds

ot
b |
r;tdl%ﬁ);]/ z ZG(ta S)dS: b.
1.2 (A1)
u €K, (H) (H9) (1)
n—-2 ,
B(Tu) = max, |- |, (n- 2)!f1(t,u(5) W (s))ds +
tn—2 (1 S)" 2
1- sz:k-ﬂ-’" o (no 2grdM(tuls) i (s))ds -
- Jj (n z)lfl(l w(s), u (s ))ds | <

71

2- Elfm i
i:; g 1(1_ S)nf2
m— - 0 (n_ 2)!
1- Elffigil
i=1

1 &
le:k o ﬁ
1- igfig_l

ds +

dsL
0~

2n—-1- ngki8'1+ (n- I)Zkzé I
(- See] O

1.2 (A2)
1.2 : w€ (Q\ Q) NK wu= Tu. su(t)

e< ofu)< b, lu(t)l< L.

u(3)(t)+f(l,u,u/)=0, 0< t< 1,
w(0)= 0, ¥ (0)= 0, u(l)= u(1/2),

(1)

(12)
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3 .
%x36x‘w 0<u<6 -200m <v <2000,

3 2
p(u)x‘”%, 6 <u<10, - 20 000 <v <20 000,
f(t, u,v) = 40X 48 X[l u—l()]x4+ siny
299+ 38 /19 40- 10 3

10 Su <40, - 20000 <v < 20 000,
80 x 48 x & Ak sim

2005 38 115 T w 240,v<- 20000 v > 20000,
+

p(u)
9’ 40 x 48 x 9
p(6)= 3><36 p(10) = 2—99 38J—9p(u)—0 u € (6,10).

n=3m=3k=1%&= 1/2. ,

_ J1(;t ds = _ t_3 lt2 _ L
= s J o6 s)ds = max | = gt 36t = o5 T
_ _ 1 3 A
m—[[l/ .r1/2 G(t,s)ds = Er[r}%lj 6[ 6t+10t—2t+ 4}—
299+ 38 J19
9 x 48
Q=1
Y= 1/4.
c= 6,b= 40,L = 20 000,
9’ 4 9°
fltou) = 5% 36% +3S““’ <5 x60< i
(t, u, v) E [0, 1] x [0,6] x [— 20000, 20 000 ;
_ 40 x 48 x 9° u— 6| 4+ sinw >£
Jlwv) = 3 1o (T ao-g 3 T
(t,u,v) €0,1] x [10,40] x [— 20 (00, 20 000] ;
000 L

f(t,u,v) < 1 :6,
(t,u,v) €/0,1] x [0,40] x [— 20 000, 20 000] .

3.1 . , 3.1 (12) 1
u('t)
6< maxu(t) < 40, ggﬁg{l d (1)1 < 20000,
( XL2006040)
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Positive Solutions for (n — 1, 1) m-Point Boundary
Value Problems With Dependence on the
First Order Derivative

JI Yaede, GUO Yanping, YU Chang long
( College of Sciences, Hebei University of Science and Technology ,
Shijiazhuang 050018, P.R. China)

Abstract: Using the extension of Krasnoselskii’ s fixed point theorem in a cone, the existence of at
least one positive solution to the nonlinear n th order m—point boundary value problem with depen-
dence on the first order derivative was proved. The associated Green’ s function for the n th order m—
point boundary value problem was given, and growth conditions were imposed on nonlinear term f
which ensure existence of at least one positive solutions. A simple example was presented to illustrate

applications of the obtained results.

Key words: Green’ s function;, fixed point theorem in a cone; positive solution; higher order differ-

ential equation



