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FFHE EANE) S EE R, SCHR [1-6] B0 1 IO 4 in) @0 IE A A7 AE 1 STk [7-8] W 9T T 4
Riemann-Stieltjes F173E &A@ ) 8, He 2012 4, 4 ra(t) f(z) = Mf(¢, ) B, SCHER
[8] WAL 1 N HI&F ¢ =i v

™M (t) +ra(t)f(r) =0, 0 <t <1,
£(0) = / £(t)da(t), #/(0) = - = 2"(0) = 0, x(1) = / £(0)dB(2),

He f(t,z) £t =0,t =1 BFR, o, 8:]0,1] — R DHEA FRALZ KL
N2 73 807 1%, SCHR [9-11] BT 1 BB 1)@ SCER [12-14] W52 1 DUR AR 8, S0
Bk [15] BIFFE 1 e i AL SR [16-17) BEFE 17l Riemann-Stieltjes AR08 5644 7 .
% FIRSCHRI B A, ARSCHEFE AT 7 M Pt & Riemann-Stieltjes B33 2 4E 2 AR 1) & (1.1)
TEARIAAZAEE i) R AR SCAan R
1 (H1) X o, 8 : [0,11] — R oHl e R B [0,1] EAEAEE. g.(s) =
| Hts)ate), 9a9) = [ H0:5)a5(0) 6a(5) 2 0 Flgul9) 2 0,5(5) 2 0.5 € 0.1]
0

0

(1.1)

(H2)
1 1
0< / (1 —t""Hda(t) < 1,0 < / t"tdB(t) < 1,
01 ’ 1
0< / (1 —t""HdB(t) < 00,0 < / t"tda(t) < oo,
0 0
“Uks HEA: 2016-01-04 JEIL B EA: 2016-04-22

HEWH: EXARPEESE (11561038); Hil A HIRBHAESE (145RIZA08T)
fEEE N WOCH (1963-), 55, Wil 52, #a%, BEHIITA: 20 BER R AR R .
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D= /01 t"da(t) <1 — /01 dﬂ(t)) + (1 — /01 da(t)) <1 - /Oltnldﬁ(t)> > 0;

(H3) a(-) € C((0,1),[0,00)), 7E (0,1) PHAEA[FX[H F a(t) £ 0, H

0< /0 k(7(s),s)a(s)ds < oo, 0< / ki(1i(s), s)a(s)ds < oo,

k(7(s),8), ki(Ti(s),s) A5 2.2 555 2.3 45 H;
(H4) f(-) € C(]0,00),]0,00)), SEAT s > 0, #A f(s) > 0 WL
(H5) fo, foo € (0, +00);
(H6) fo € (0,4+00) H. foo = 005
(H7) fo =0 H fo = 003
(H8) fo =00 H. f = o0,
Hr
f:hmﬂﬁszl f()’f_l ﬂ)Jx—l fls)
s—0t S §—+400 s—+oo 8§

ARFZHU R 1E58 3 0 an A AR eR 2 A réﬁf'i, = ER oA A A SR IUSE e
H AR (1.1) B0 — A IE AR I 32 2 e B IR .

2 MR EM R
% AN T A E R
2™ (t )+y()—0,0<t<1,
{ z(0) —/O z(t)da(t), 2'(0) = --- =z 2(0) = 0, z(1) —/le(t)dﬁ(t).

SITE 2.1 (WOCHR [8, 51FE 1)) &M (H1) 1 (H2) oz, X FAEM y € C[o, 1], 1A
B (2.1) A7 AEME—fif

(2.1)

x(t) = /0 K(t,s)y(s)ds, (2.2)
Hrp
K(t,s) = k(t,s) + %ga(s) + %gg(s), (2.3)
1 1l -t —(t—s)"t 0<s<t<1,
Kt 5) = (n—1)! { t" (1 —s)" 1, 0<t<s<l, (24)

D= /t" Ydaf(t )(1—/Odﬁ())+

0u(s) = / Kt s)da(t), gs(s) = | k(t, s)dot).
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SIEE 2.2 (WCHR 8, 913 2]) H (2.4) g I k(t, s) W2 T FIE 5

c(t)k(1(s),8) < k(t,s) < k(r(s),s), Vt, s €10,1], (2.5)
Hrp
s 7(s)"2s(1 — )" 1
(5) = ", Klr(s), ) = T U
1—(1—s)n> (n—1)! (2.6)

¢(t) = min { (n— 1(;”:1;;29 w2l t"—l} .

5138 2.3 k(t,s) H (24) XEX, i =2,--- ,n, TR

ot _ 1 Tl —s)m = (t—9)", 0<s<t<1,
it 102 = hilt ) = 6y { i1 — s o<t<s<1, 7
#H ki(t7 S) Wgﬂ:/@
ci(t)ki(mi(s),s) < ki(t,s) < ki(1i(s),s), Vt, s €]0,1], (2.8)
Hrp
i(s)n—i—2s(1 _ S)n—l
mi(s) = P Kilri(s),8) = . ,
1— (1 _ 3) n—i-2 (n -1 — 1)' (29>

—7—-1 nfifltn7i72 1—t¢ )
Cl(t) — min { (TL ¢ ) : ( )7 tn—z—l} .

(n—i—2)n—i-2
WE AU STk [7) 5 1937-1938 TUH e 3.1 IIERH 7k, 51851 B 2.3, WOiE BIug.
513 2.4 (MLOCHR [8, 51FE 3]) MRBES&M: (H1) Al (H2) Mo, 1 (2.3) 20E XK K(t,s) i
B
(i) K(t,s) £ [0,1] x [0,1] L#EZH K(t,s) >0 ;
(i) XFAEEt, s €[0,1] #FH K(t,s) < K(s) oL, XFAEE ¢, s €[0,1], FaUEoL
min K(t,s) > q(t)K(s), Vs € [0,1], (2.10)

te[0,1]

y
|

1

K(s) = k(r(s),) + Thgu(s) + 2g5(s),

q(t) = min {c(t% %, f?\Z) } ,

{1—/0 t"tda( t)/ —t""1dB(t) } (2.12)
Mgzmax{/olt" lda(t), 1 /0 (1 —t"Vdalt )}.

(2.11)
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513 2.5 (WL3CHk [8, 512E 4)) BikaMF (H1) M (H2) Bz, WxETy e Clo,1] Hy >0,
(2.1) XY — M 2
(i) z(t) >0, Vt € [0, 1];
(i) min z(t) > q(?)[z|,
te[0,1]

Horr g(¢) 37 2.3 (ii) 4
3 T ER

WY =C0,1], H EEEHN ||z). = max lz(t)].

L E={zeCr0,1]|2(0) = afz],z'(0) = --- = 22 (0) = 0,2(1) = plz]}, H EiEH
N
2]l = max{|[]loe, [|2"[lo, - 12"V |oc}-

ENHTL:D(L)CE — E, Lt =2™,z € D(L),
D(L) = {z € C™[0,1]|z(0) = az],2'(0) = - - - = 2""2(0) = 0, 2(1) = B[z]}.

RHWAE L WWETH LY — D(L) RAESET.
4% (1.1) 78 [0,00) x E L IEFREATIIHA,
R SUAE

P={aeC.1e(t) > 0.t € 0.1], min_ a(t) > g(t)Jall}.

Hrrgt) 512 2.3 (ii) 45, BHX T r >0, 4 Q, ={z € P||z|s <r}.
2 e L M )
™ = Xa(t)z(t), t € (0,1),
2(0) = afz],2/(0) = - -- = 2*2(0) = 0, z(1) = B[z].

4

Lyz(t) = )\/0 K(t,s)a(s)x(s)ds,t € [0,1].
Thx(t) = )\/0 K(t,s)a(s)f(z(s))ds,t € [0,1].

i Krein-Rutmann 5€ 2 (I SCHk [18, B 2.5], 78 A 255 SC#k [19] B [20]), #1145 T 515
,

5138 3.1 & (H1)-(H3) BOZ, r(Ly) A& Ly MR W r(Ly) #0 H Ly A—/MRNT
HHRHEE N = oy WIERRER AL ) € intP, B2 T A0 IF HL-B0A 3 (R AL AR R
1E FHRFAIE R £

SIFE 3.2 & (H1)-(H4) B, MA@ (1.1) Mf z(¢) 2

1
l2(t)]| oo < m”;ﬂ”@ 12 ]lo0 < 12" llocs 122 |o < 27| se.
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1
E i / 1< max |e(s)] - al1] A1 2(0) = / #(s)das), 1
0
t
max |z(t)| = max |z(0) +/ '(s)ds| < max |z(t) / |z’ (s)|ds,
te[0,1] te[0,1] 0 te[0,1]
&P
max |z(t)| < / |2’ (s)]ds.
te[0,1] 1—afl]

HETT [J(0)oe < 1=y 2l B 27(0) = O, %

[ ()] =

a:'(())—i—/otx”(s)ds < /le”(s)ds g/ol 2" (s)|ds,

BET (|2 | oo < (|27 co- BRERIXFE—ANTERE, A 2/(0) = 27(0) = - -+ = ("2 (0) = 0, A4

SEIRIRIIE.
3138 3.3 ¥ (H1)-(H4) Br. B {(un, o)} C (0,00) x P & (1.1) B—/NIEMF?

12" ]loo < 12" [lso, -~ 12" oo < 2™ .

B, FEAEEE co > 0, 143 [|ux < o, H.

kli_)n;o lzkl| = oo, (3.1)

M lim ||z e = 0.
k—oo

BT

Hr

WE REAFAER I Mo > 0, 1815 [|2k]loo < Mo BT (g, i) AR (1.1) BIEME, U

xp(t) = uk/o K(t,s)a(s)f(zr(s))ds,t € [0,1].

V() = JLARREPN d 3.2
L = Hi 9t (t,s) - a(s)f(zr(s))ds. (3.2)
N gals) A" DA | go(s) A"V B()
5t(n—1)K(tv s) = ‘at(n—l) k(t,s) + D dn-Dt ﬂD dn—1)¢ (3.3)
< @y (s) + Pafs),
(n—1)
D(s) := %k(t, s)=(1-3s)""1,
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i (H3) w15
1 1
0< / ®ia(s)ds < 00,0 < / Dsa(s)ds < 0. (3.4)
0 0

B b= max {f(s)}, &4 (3.2), (3.3) F1 (3.4) X, W15

s€[0,Mp]
e W)l < b- | / By (s)a(s)ds + / By (s)a(s)ds].

BIH [k () || oo B FATHED (|20 (1)) 00 B 5

S 5| 3.2, fAAEFE My > 0 Wi ||lw ()| s < M. 5 ORI, 45R3RIIE.

5138 3.4 (WOCHR [17]) # X /& — Banach A H4 {Cyuln =1,2,---} & X FHIHE
iU I 537

() 2z, €Cpyn=1,2--- Fl2* e X, fHifg 2, — 2%

(ii) r, =sup{||z|||z € C,,} = o0;

(iii) X FH R > 0, (U2,C,)NBg & X FHHE T4, £ Br = {z € X|||z| < R}.
WIZE D HAAAE AN R REE S 3 C 17 27 € C, Kb D :=limsupC,, = {x € X|3{n,;} C N

4 FBER
T 57 &N R IE A ]

™ (t) + Ara(t)f(z) = 0,0 < t < 1,
! ! 4.1
z(0) = / z(t)da(t), '(0) = --- = z"2(0) =0, x(1) = / x(t)dp(t), 1)

0 0

Hor x>0 22—
W ¢ € C(R) {13 f(x) = for + ((x) Hif/E lim % =0.

|s|—0
o
™ (1) + Ara(t) foxr + Mra(t)¢(z) = 0,0 <t < 1,
1 1 4
2(0) = / 2(t)dolt), #(0) = - = 2"2(0) = 0, 2(1) = / 2()dB(1) (42

VER M U 2 = 0 R I — A orig iRl L 5% (4.2) 5 T

x(t) = /0 G(t, s) [Ara(s) fox(s) + Ara(s)¢(z(s))] ds
= AL7 [ra() for ()] (8) + AL™ [ra()¢(x ()] (2).
BT AT PAE R

IL~ a()C@)Ne = ollzllp), |2llz — 0. (4.3)
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H b, WA (¢,s) € [0,1] x [0,1], H5I# 2.1-2.3 7[5
Ki(t,s) = kilt, s) + gags) At + gﬂgS)Bi(t),
Hrp
o—1)
pro= K(t s) = K;(t,s) (Ki(t,s)H (2.7) & H),
Al — dE=1 A B A(t), ) =1,
i( ) a d(z_l)t a _(1 - / dﬂ(t))PTZL:itn_z7 1= 27 e, N,
0
di-1V B B(t), =1,
Bilt) = Jony = { (1_/1 ()Pt i=2,-n
n—1 ) - ) y 0.
0
mxtFEZt, se0,1),i=1,---,n, #4
Kt 9] < k) + 280 4 DL
My ! My (1
< kilts) + / k(t, s)do(t) + / k(t, s)dB(t) (4.4)

Mﬂ/ da t)+M12/ aa(t)

<k
/\I:':]
M17 Zzl,
Milz ! 1 .
1—/ dﬁ(t) PTZL—17 7,:27...777/’
0
Mo, 1 =1,
My = : o
l/da()Pg L, =2, n.
0
H44) K,i=1,- ,n, 015

(L7 faC)¢a() 1)

-| [ Zm e asctonas

S/01 ki(ri(s), s Mll/ +Ml2/0 i K(7(s), s)a(s)

C(2(s))ds.

B L EMES (H3),i=1,--- ,n, A5
1L ()@ Vo = o(l|2]l0),
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B =1, 0, (L a(-)¢(2())N Ve = of[|2]|e). B (4.3) :AHEE.

H 52 3.1 FI4 5 4 e 3 (R] 2% Dancer??) Al Zeidler!3) 18 15.12), X1 1)@ (4.2),
CIES S/ IS 37t

I3 4.1 4 (H1)-(H5) MO, (A5,0) 2R (4.2) Aol 30, 4745 (4.2) 30
IERRI—NERA L, W G (C [0,00) x B), JH € 15 [0,00) x P i (2,0)

m7

(300

F 4.1 W (4.1) B (1, 2) BARRTERE AR R (1.1) B—ME o R T IRIR R,
AERA € 1E [0, 00) x P HEgid i {1} x E BIH].

N ARA FEEE R

EIE 4.1 4 (H1)-(H5) WAL, A N/ foo <7 < M/ fo AL, BEA N/ fo <7 <A /foo
BRAL. A (1.1) Z=AH — AN IEfR.

IE 5 4.1 53558, BOEVIg.

EFE 4.2 4 (H1)-(H4) M1 (H6) OL. BB r € (0,50). M (1.1) ZAH N IERE.

ME ZOCHR [24]) BB R, WTRLE SCEWTREL £ anR

f(3)7 s € [*TL,TL],
f["](s) L M(S_n)+f(n)v s € (77'72”)7
) EEHEN (st n) 4 f(-n), s € (=2n,-n),
ns, s € (—o0, —2n] U [2n, +00).
I8
™ () + Ara(t) fMl(x) =0, 0<t <1,
1 - 1 (4.5)
o0) = [ atida(t), #/0) = =2 2(0) =0, 2(1) = [ a(ds(o.
0 0
AR, A
Jim  f(s) = £(s), (f")o = fo, (f")eo = .
FLT B HE 4.1, H5IFE 4.1 A0, F74E 8 (4.5) A (3710,0) R B — MR ) e S gy

St W 6 C ([0,00) x E), HFH EM 1E [0, 00) x PR (2E,0) # (22,00).
A 2, = (2L,00) H 2* = (0,00), W 2, — 2*. FGIHE 3.4 (i) W2 H 2* = (0,00). B

r, = sup {)\ + ||z|||(\, z) € ‘?o”["]} = o0,

FARLEY, 518 3.4 (i) SL. B Arezela-Ascoli B A fI B E:A[15 512 3.4 (iii). Kb 5[3E
3.4 AN limsup €1 ALHE— AN FIEB S L C W2 (00,0) € € FHH (2-,0) € 6.

rfo’
EIE 4.3 4 (H1)-(H4) F1 (H7) WO, BB r € (0, +00). M@ (1.1) EH — N IERE.
W T X

f(s), s € [~00,—2]U[2, 0],
Fl(s) = - [f(_%)‘F#] (ns+2)+ f(=2), se(=2,—1),
[F(3) = =] (ns = 2)+ F(3), s € (3. 2),
[
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5 8 )
™ (t) + Ara(t) fM () = 0,0 < t < 1,
z(0) = / z(t)da(t), 2'(0)=---=z""2(0) =0, z(1) = / x(t)dB(t). (4.6)
0 0

tim_ () = £(s), (7o =+, (") = foo = 00.

n——+o0o

FRAT 2 4.2 (IEBA vk, 5130 4.1 TN, )/ (4.6) FEFEM (220, 0) K HI—AMfE
[T EB 3 ¢, L € C ([0,00) x E), FH €1 £ [0,00) x P S (221,0)
(0,00).

A 2, = (221,0) H 2" = (00,0), W 2, — z*. BEILIIH 3.4 (i) WEH 2* = (00,0). 25

r, = sup {)\ + ||z|||(\, z) € ‘5["]} = 00.

FARI, 5138 3.4 (ii) 0L, B Arezela-Ascoli EHLAN f") HEAIF 513 3.4 (iii). [Hkeh 53
3.4 ATA1 lim sup €1 G —ANTEITHEE /L € WE (00,0) € € FHH (0,00) € F.

Eﬁiﬁméanymgﬁmmg&j_ﬁﬁy4w+>oﬁ%remxwmj.mm%
(1.1) = — A IERR

W E X
f(S), 5 € [—OO,—%]U[%,OO],
f[”](s) — _[f(_%)+1] (n5+2)+f(_%), 56(_%7—% )
[f(2)=1] (ns —2) + f(2), s€ (5 2),
ns, se -+, 1]
% & ) i
™ () + Ara(t) fMl(z) =0, 0<t <1,
! 1 4.7
z(0) = /0 z(t)da(t), #'(0) = = ac("_Q)(O) =0, z(1) = /O x(t)di(t). (47
AR

Wy

lim f(s) = f(s), (f")o=n, (S = foo = o0.

n—-+4oo

FHAT 52 B 4.2 POUER 7, |51 HE 4.0 AT, ) (4.7) FEFEMN (22,0) R HI—AM#
TSy 3 € iR € C ([0,00) x E), FEH €M 1E [0, 00) x P S (22,0) F]

(00, 0).

& 20 = (22,0) H 2" = (0,0), 1l 2, — =*. BFIULEIHE 3.4 (i) W2 H 2* = (0,0). B4R

r, = sup {)\ + ||z|||(\, z) € ‘5["]} = o0,

FARI, 5138 3.4 (ii) L. B Arezela-Ascoli EHLAN f") HEATAF 513 3.4 (iii). [Hkeh 53
3.4 ATA lim sup €' GG — AN IHEE /3 € W2 (0,0) € € HH (0,00) €€

n—oo
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GLOBAL BIFURCATION OF POSITIVE SOLUTIONS FOR
SINGULAR HIGH-ORDER PROBLEMS INVOLVING STIELTJES
INTEGRAL CONDITIONS

SHEN Wen-guo
(Department of Basic Courses, Lanzhou Institute of Technology, Lanzhou 730050, C’hma)

Abstract: In this paper, we establish global bifurcation structure of positive solutions
for a class of singular higher-order boundary value problems. First, according to the relevant
literature, we obtain that the Green fuction and its property for the above problem. Meanwhile,
we can obtain that the above problem is equivalent to the completely continuous operator
equation. Second, we have that the above linear problem exists simple principal eigenvalue by the
Krein-Rutman theorem. Finally, we establish the global bifurcation structure of positive solutions
with non-asymptotic nonlinearity at or by Dancer and Zeidler global bifurcation theorems and the
approximation of connected components which extends and improves the corresponding results of
Shen [8].
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