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1 5|E5ERER

AT T i 7778
o' 4 fltuw) = 0 1)
TED TS5
au(0) — Bu’(0) = 0, yu(1) + du'(1) =0 (2)

THYIEM. FAERMET f 18 ¢ = 0, 1 4bar 57 Hd o, 8, 0,v BAFAEERH. A == ay+ad+8y > 0.

RTXLMBHBIFEA W [1-4]. {HR2 ERE SRR PR f(t,u) RTRHAE v #HZ
FRRK. 3 [5-7) BFFE T X RS IR RAETE, BRI O0, 1] 1EfEL C1(0, 1] IEMFFETE
HIFEM B, (HENAB LAURIREERY. (8] the TRZMEEE, EAREIUR A&
i, AT

TEASCH, BATURE f(t, u) T LR, Ao BB IR, 72— @ &0 TH2 C10,1]
IEMRIFLER FEO S5 PRI B, ABCRRER I FTHLE C1(0,1] 1IEfR. BRsrili TR ER
e BT

BATHL J = (0,1), I =10,1], R* = [0, +o0), FEXREL f VU T EE:

(H) f(t,u):J x Rt — R* %%, BEIH 1 <a<bfMEZE 0<r<1F

P f(t,u) < flt,ru) < ref(tu), ¥ (t,u) € J x RT. (3)

FELN TR, HAERFERE u(t) € C(I)NC*(J) WHWRIF M (2) MTE T FHETE
(1), JUFR w(t) APTARNER AR, WK C(1) M A u(t) (4% o/ (0) 5 ul (1) #AFLE, NN
CH(I) . & w(t) 1 J LAHIE, WFCHIER. S0 (1) A1 (2) BAREfRLIEIER.

E 1 OHETELRAME 2) B 8#£0H 0 £0, U (1) A1 (2) HRLE CH(I) . 4 B =05
FHo=00f, (1) M (2) BA—EZ CH(I)

ks B #A: 2005-05-17
HEWH: EREARBES (10471075), S LA LIRBIEES (20050446001)
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B (8) Fl o (t) J& T LRIBANBREL 25 ua(t) < ua(t), X—Y0t € T AL, B0 ua(t) > ua(t)
M=)t € I AL, TIFK u(t) Al ua(t) T ALY
u” =0 TEILFSAF (2) TH Green IECH

A

(B +at)0+(1-s), 0<t<s<,
G(t,s) = 1
Z(ﬁ—l—as)@—l—”y(l—t)), 0<s<t<l,

HFA=ay+ad+87>0. XFelt)=GEtt)=xB+at)0+v(1-1t), BRE
0<G(ts) <et), t,sel, 4)

Mef(t,u) < f(t, Mu) < MPf(t,u), ¥ (t,u) € J x RT, M > 1. (5)

BT (H) K38, 5 TAEE800 < w1 < up TR
f@un—fﬁggm>s(%)fvwggfwwx (6)

B £t u) ST u S TR hIEY.
ASCH EELE RN
T L1 B f(tu) BESME (H), 3H 0 < [ e(s)f(s, 1)ds < oo, MFEFE (1) 1 (2)
H CHI) Ef#.
T 1.2 () MRS (), MRS (1) 1 (2) F C(1) EARMLERIEY

1
/O F(t,e(t)dt < oo. (7)

RIE 1.3 f(tu) WRAME (), B £(t1) 78 7 LAEE, W (1) F1 (2) RREAFHATHL
Bey CL(I) k.
10 s SRR e(t) = Gt 1) = A (84 at)(6 + (1 - 1)).

2 FIE 1.1 §3IFEH

L E=C(I),)| - | AEKERE, B 6 < (0,3), 90 = min{ 522, %}, 7£ Banach 5[] E
R IERE Py AT A Q0T

1%—{uchHMU2Q3r>QMUSTdm%£gewﬂzgﬂw},

1
Au(t):/o G(t,s)f(s,u(s))ds.

BATHREUEET A TE Py FEAD S, YTIERAS =15
2.1 AfE P FEENFHEB A(P) C Py
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B e = max{max;cre(t), 1}, WA (3) &5 (5) Xf%
Fseto) = (1) @ fs1) < (@ ete) 5,1
TRA BB MR
1 1
/ f(s,e(s))ds < (&)1 / e(s)f(s,1)ds < +o0. (8)
0 0
Xt VYue Py, aM>115 ult) < Me(t),t €I, 1 (4),(5) /5
1 1 1
/ G(t,s)f(s,u(s))ds < e(t)/ f(s,Me(s))ds < Mbe(t)/ f(s,e(s))ds, t e I.
0 0 0
XG (8) RN ATE Py HEX, FHHXM ri=M° fol f(s,e(s))ds, B
Au(t) < re(t). (9)
XXt ue Py, /il (4) 18 1
Au(t) < / e(s)f(s,u(s))ds, tel.
0

& 1
JAul < [ e(s)f(s.us)ds. (10)
0
Xt:0<t<1-6,F
Y+0 =yt d+~0
<t T s<t
Glt,s) ) v+0—7" S_’> y+o T
e(s) ) B+at =) B+ab
) tSS B s S.
8+ as 0+«

T Ss) > gg, <t <1-0, TR

G(t,s) > goe(s), 0 <t <1-—46.

15 (10) L5478

1
min Ault) = o [ (s) (s, u(s))ds > gl Au. (1)

(9) b (11) P Au € Py, NI A(Pg) C Py.

2.2 A:Py — Py B&ELHY

XFn > 2, X
min{f(t,u),f<l,u)}, if O<t§l,
n n
Faltu) = f(t,u), it Lope it
n
min f(t,u),f<n_1,u>}, if <t<1
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(t) 2/0 G(t, ) fn(s,u(s))ds, n>2.

B fult,u) < f(t,u), Ay (n=1,2,---) & Py E2IEEHT.
Xt R>1,%
Br={ue Py | ||u| < R}.

X TAERER u € B, EREE] f(tu) KT v B, 2t e i,
[ Anu(t ) Au(t)]
/ G(t — fn(s,u( ds+/ G(t (8)) — fu(s,u(s)))ds

1

< 2Rb/ e(s)f(s, 1)d8+2Rb/71 e(s)f(s,1)ds

<2n! (/ /) (12)

M2 e(s)f(s,1) 7E T LRIFREE, %4 n FEo0RRE,  (12) sl DMER/D, X589 A
RER M IS A {A.} —BudiE. T2 A ReEEH T

2.3 AFATE w
B0 < Ry <1 FEAM/MERR (R < ([ e(s)f(s,1)ds) ", 3Ll
O ={ueFE||u| <R},

M (3) A1 (6) 1, XHMEM we PO, H
1 1
Au(t) < /0 e(s)f(s,u(s))ds < (Rl)a/o e(s)f(s,1)ds < R;.

[ Aul| < Jlull, ¥ u € Py (") 0% (13)
FH—JH, W R K, #1% goRe > 1, FH

(Ra) > (90) ™ ( / e (5:5) 76s 1>ds> -
(g0)" (R2)"™" = ( /9 e (%) e 1>d5>_

L Qe ={ue€ E||ull <R}, MIHEM u € Py (000, FZKMF (5) H

auiy) = [ e (55) fGs.utonas = [ e (5:5) 7Gs.anllpas

1-6
> (ot [ 6 (3.5) Fls. s o = Jull
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A5
| Aull > [[ull, ¥ u € Py()090. (14)

A MAESENUR (13) 5 (14) KX, Ji 9, P314) EHE 44 M1 A H— AR w €
PyN(22\Q1), BWRE R < |w]| < Ro.

2.4 w(t) RIDMEEE (1) #0 (2) 89 C' (1) ERF

B A WA wt) 2 (1), (2) WIEM. B wt) € P MEFELER M, > 1 5
w(t) < Mye(t). B (1), (5) 4 (8) XA

/01( ds—/fsw ))ds < (M) /f ))ds < 4o0.

El] w”(s) Tf I _I:EI N ﬂ:IE hmt—»l— ( % ) = fl w” dS ﬁTf EIJ hmt_,l w (ﬁ) ﬁ

2

e, [FIFAG limy oy w'(t) F77E, T2 w(t ) ﬁllﬂ@ (1) #(2) E’J CH(I) fik-

3 I 1.2 AYiEEA

B w(t) AN (1) F1(2) # CH (1) EMS. B 5ReMR lim, o, 7.

(1) 3 w(0) # 0. B e(0) = 0, U B(S+7) = 0, XLEE A > 0 HIE 5= 0,0 #0. fA (2)
AT w(0) = 0. HFAAIE, R e(0) 0
(it) # <>—o KB A TR 3 Sk
(a) w'(0) > 05 (b) €(0) = 0; (c) €'(0) > 0.
w(0)

0) = 0 BAJ w(t) SREMAE w'(0) > 0, B w/(0) = 0, B w'(t) = —f(z.w(t)) < 0 4l
w(t) B T EHRER, TR /() < 0.t € J. X5 w(t) REMRH w0) = 0 FE, Th
w’(O) > 0.
B 5 # 0, th aw(0) — fu'(0) = 0 18 w'(0) = Suw <0>=o,ﬁ%g LR (2), TR
B=0, AT ¢(0) = 0. ITiT @ #0, T ¢/(0) = a(d +7) >
iy (i) 5 (i) PIHHTBRTHIE lim,_,, 20 zm EX
HMITILTTBFIR lim, 1 e@“ ﬁ&ﬁﬂi
BT w(t),e(t) 76 J E2EEHHE
TEIEEL M, m, M > 1 > m, {§15
me(t) <w(t) < Me(t), t €. (15)
LA (5) 55 F(tw) RS
Flte(0) < (1 —w(0) < m™ f (1 w(t). (16)

B f(t,w) FEREE w”(t) < 0,t € J, w'(t) 76 J ERBIFWDH, T w(t) & CH(I) i, TR
w'(0+),w'(1-) FF7E, B w'(t) & T LASJReREL, M ERSE w” (1) 1 T LA, X85&
(1) 5 (16) 752

/fte dt<m_b/ftw )dt =m~ / ))dt < oo,
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BP(7) GE. XS8R T 2R 1.2 HIIEH.

4 FEIE 1.3 BYirEA
WX [t1,t2] C 1. St HETHAAER]

1
t Frat—m [+ 5Ern)]en,  n<t<i,
/ G(t, 5)ds > %(tg—tl)e(t), h<t<t,
t1
1 0
5+7(t2—t1) {54'7—5@1 +t2)] e(t), 0<t<t.

TRAFTEIER K = K(t1,t2), {#15

/ "Gt 5)ds > Kelt), Viel. (17)

HBIEH f(t,1) > 0,t € J, TR (3) Ml (5) KR, IME(TIER u, H
f(t,u) > min{u®, u}f(t,1) >0, t € J.
MW%O<U1<U2 HTJ'
f(taul) =f (ta Z_;u2> < (Z_;) f(t7u2) < f(t7u2)7

B4 ¢ e J EERS, f(tu) RT w R IR DAY

B wi(t), wa(t) HRTTRE (1) M (2) B9 CHI) B, wa(t) > wi(t). FEE wit) # wa(t).
AYFRAE J ERA to L wa(to) > wi(to). B f(to,u) KT u BRERGHER f (o, wa(to)) >
fto,wi(to)), A f(t,u) BIESEMERTFIEIER 0 > 0 HIXTE [t1,t2] C J 47

ftwa(t)) = f(twi(t) = 0, €[t Lo (18)

1 wi(t) 5 wa(t) & (1) M (2) B9 C' (1) IERFSE]
wi(t) = /01 G(t,s)f(s,wi(s))ds, i=1,2.
XEEE (17) A (18) K75
wa(t) — wi(t) —/01 G(t,s) (f(s,wa(s)) — f(s,wi(s))) ds

ta

= [ Gt s) (f(s,wa(s)) — fs,wi(s))) ds

t1

>oKe(t). (19)

am

Hi (4) f1 (15)
/ G(t,s)f(s,w1(s))ds < e(t / f(s,Me(s))ds. (20)



434 R, S EERMEAT R TR E IR IR 809

M (19) 5 (20) 7%

-1

1
wa(t) >wi(t) + oKe(t) > wi(t) + oK (/0 f(s,Me(s))ds) w1 (¢)

- (1 +oK ( /0 1 f(s,Me(s))ds>_l> wi(t)-

A by =sup{r | wa > rwi}, MW 1 < by < oo, FFH. wa(t) > bown (t), Vt el TI&,
1 1

way(t) = / G(t, s)f(s,wa(s))ds > / G(t, s)f(s,bowi(s))ds > (bg)*wn (¢).
0 0

M a>1, 3 EFET bo WEX, TRFE wa(t) > wi(t) BAFTREM. FEE wi(t) > wa(t) HREA
FTRERY. SXEUERT T (1) #1 r(2) RATREA P TTHE O (1) %
5 #iREHIFIC
BT
+Zaz Mo=0, 0<t<]l,
au(0) — B (0) =0 = yu(1) + 6u/(1).

HEP N >1,01t) e CJ,RY),i=1,2,---,n, ay+ad+ By >0.
ik 5.1 1) &

(21)

1 n
/e Zaz )ds < oo,
0

i=1

W AF RSO ENE (21) & CH(1) IEf#

2) &
/ Zaz Aids = oo

MIAE R (21) BH CH(I) 1EM

3) # Yoy ai(t) > 0,t € J, (21) RREAFA AR C' (1) -

Hre(s) = (B+as)(0+~(1 - s))

KB f(tu) = 30 ai(t)u™, FIEH 1.1, 1.2, 1.3 RIAHEH.

&2 AERUET (10] EPE’JEIE L AFREIE, JFHXEAE TR —003, EHHYATT
FEHE.

E 3 AHRRINEITRNE CH(I) e, WAReaEZN C1(D) f#, HENMAER
FLECHY. METR SR AAN R I FTREFFAE C(1) f#.
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Positive Solutions to Singular Super-Linear Boundary Value Problems

Zhao Zeng-qin, Wang Xin-hua
(Department of Mathematics, Qufu Normal University, Shandong 273165, China )

Abstract: This paper investigates a class of singular superlinear boundary value problems, we obtain
the necessary conditions and the sufficient conditions for the existence of C* [0, 1] positive solutions, and
obtain that C’l[(), 1] positive solutions of the problems are incomparable. Lastly, we give an example
satisfying the conditions.

Key words: singular boundary value problem; positive solutions; sufficient condition; necessary condi-
tion.



