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2" — Az = ABz + f(t,z, =, A) (0 < £ < 1), P=z(0),2"(0))" = Q(=(1),2'(1))T,
K A, BEL(R),P=(p:),@=(g4) 1. =1L2. £XT A B PQ.f W—E&ET,

WFE T bR S A. FEMTETHRE Krasnoselskii () R348 E 8 Y Krein-
Rutman FH.
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FEFTEH AN ERR

{ Lz 22" — Az = ABz + f(t.z,2", ) (t € J); -
1
'z = P(2(0),2'(0))T - Q(=(1),2'(1))T = 0.
4 I =identity, £ E
Expt( i g ) = (A;(t), 4 = A1), i,5=1,2 (2)
T LUT S0 2
An A\ ,
(Ho) P-Q| . _ € GL{R™),
Az Az

(I B R BN R < L(R™)), W — 7o B T P 4 32 (8 B B (1) %40 B4 778
z(t) = jl G(t,s)[ABz(s) + f(s,x(s), £'(s), A)]ds, (3)

"M Green ¥ G: I xJ - LIR") ®REF AFLQ A

|Glo = sup |G(t, 8)] < oo, [Gilp =sup|Gilt,s)| < oo, Gi=5&G; (4)
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Git, ) fEME s e J EalAELE. HHH (3) Exh

x=ATz + F{A x), (5]
Hrh .
. (Tx)(t) = [ G(t, 8 Be(s)ds; (6)
p .
1
F{Az)(t) = f G(t,s)f(s,2(s),2'(s), A) ds. (7
0

4 X = {z e CY(J,R"): Pz = 0), & X PRAHE |z|x = lzfo + |o'|o, FF |zl =
sup le(t)], ie |- | 2 B™ il Euclid #E8. Ml X. = XNC(L R E X HIAF < &

(Ao,0) € Rx X BHE (5) Wb, ML (A, 0) RIAERME (1) 4085 EXEE
T
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(1) F:Ax 2 — X He okt
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(i) 3 ze X, jzlxy 0B8R F A s A —-FHH FAx) =oflz|x), W (X,0) 2TTE
(5) B ok pa.

L ES T o 2] s BE 103 5 282 54 R .

# R PR A h#E Ry BARF < Va,y e B™, #15E

r<ysrsydr, zEy+=y—reclntR].

[E48 B = (b)  L(R"), €97 |
B>0e=sby >0, B30&sby>0(i,j=12:"-n)
ELUF#E Ao = 0,4 B Ao MR85 B8 &4 (Ho) 32, B ELF S 4
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(Ha) fFFIEO0 < ge LMJ), X [z + |yl = Ofz,y € Ry BT (LA) e Jx A — 3 Hady
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(Hy) Wt e J:cl{s € J:G(t,s) € GL{R™)} = J;:B = 0 H G{t,s) > 0 (8 B<=0 A
Gt,s) < 0),t,8,€.J.

(Ha) FFPEr > 0,0 # 29 € R}, {818 (A + MB)zy = rim,
[r(pi2gza — pazquz) + v~ g — pragn )]shr + [P+ Q|
= (prid2z + Peadin — Przdz — Pa1ihz)chr; (8]
0 2 pyishrt — prarchrt + grishe(l — £) 4 grarche{l — t) = 0 (A;r < 0) (99
(Hy) FF7E r > 0,0 #£ 20 € RT 8 (A + XaB)ap = —ruxp,
[r{p2zgiz — przgaz) + v e — priga )] sine + |P| + |Q)

= (Pragez + Peagin — Pizdz — Pndiz) cosr; (16

0 & pyysinrt — prorcosrt + guysinr(l — £} + qoreosr(l — t) 2 0 (B < 0). (11)
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L R=JzecX:|olx <ph 8 (Na)e A xR, BN Te, F(Az) 10 (6), (7), S HiF3 B 1
ZAHiERE.
1) B8 (A z) e A x @, s (H) HEW flt, =(0),2"(1),A) X e J aT80; /W (12) 47

| £ (2, =(t),2"(), A)| < pa(t) € L'(J), (13)
Bt (4) #E y = F(A2) & (7) HE L i/ (7) AMiER%m y e O\ (4R,

1
V()= SFOL2)( = f.:. Gy (1, 8)f(s, 2(s), 2/ (s), A) ds; (14)

(Ly)(t) = FE, x(t), ' (t),A) ae (t € J), (15)
H y=0, iy e X. |
HE A QB (M) = (Aa) (k—oo), W Ap — A a(t) = 2(2), m(t) = 2'(2) (te
Jokosoo), TRE (Hy) f
Fflt,zp (), z (1), Ap) -+ flt,z(t), =’ (1), A) ae. (t€ J k — ).

FER B (4), (13), AT F £ 5] Sl TR HE

1
[ F(Ag k) — F(A x)|p < IGigf |, xplt), 2 (), Ae) = FE, =(t), =" (1), A)|dt = 0 (k — oa).
0 .

7] £
(dfdt){ F(Ax, zx) — F(Az))|o — 0 (k = o0),
(4 1t )
|F (g, ze) — F(A x)|x — 0
L Y

Fec(dx 2 X)
2) fES (A z)eAx 2, S y=F(Az). B (7)5(13) A

1
vl < 1Glo f it 2(8),2'(1), )] dt < pIGlallgils. (16)
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i |-y HIERRY LT AE. R (13), (14) B
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T 1
< f de [ (G1lopals) ds = a(r — £)[Gaollglh; (18)
£ o 1)



302 F o OB £ 5 # 4% 15 %

/ :y"{aJda <[ :tzf’{s}lds
= f:lfl:t.'l:d:l + fls,e(8), 2" (8), A)|da < pfrﬂ}ﬂ + gis)) ds. (19)

(16)-(19) B, 2=FAx Q)5 {y:ved} —HARNLE J LHEESE. iRy
Arzela-Ascoli SEFE, @ fE X PHME. Bl F:Ax R — X HaEams.

3) H(6) FREHERH, T X-XHEXANEEBHET. SNEH (H) il
TRBIEMN. REHE B>0,G(ts) >0 MFR. B

XNC(J,IntRY) C IntX,,

lv/'(t) — ()] =

AN ze X\ {0} E (Tz)(t) > 0(vted). BEteJ B soeJd, ¥ 2(s0) >0 FE
Ber(sp) = 0, i G(t,s)Bx(s) > 0(Vs € J). A3 5o ) s; € (0,1), fF Bz{s)) >0 H
GI:E‘,.!]] = GL{R“L TR

= 2 G(t,s1)Bz(sy) 3 0.

W G(t,-) # 50 RS, RUEE 6> 0, Vse I; 2 (81,8 +6) : G(t,5)Bx(s) > z/2. F
=
(Ta)(t) :;f Glt, s)Bz(s)ds > %.’iz >0,

L

4) LB A (H) THEH AT = ro(T). # rzo MAA (Hy), 7T (9) & = ALAL.

#(t) = (prar ™ shrt — pygehrt + qur ™ shr(1 = ¢) + quechr(l — ))zo (€ J),  (20)
Mih (9) F 0£z(2) 2 0; AfEEH -
z'(t) = (pyichrt — pygrshri — gqychr(l — ) — gyarshr(l — ). (21)

B (215 (A+ Bz = riz 3 2 =.{..‘1 + M Bz, BB

Lz = " — Ar = Ay Bz. (22)

B (20), (21) &
2(0) = (~piz + quir~'shr + grachr)zy;
z'(0) = (p11 — quichr — qaarshrjzg;

1 (23)

(1) = (pur~ 'shr — pyachr + g3 )ap;

2 (1} = (prachr — prarshr — gy Jo.

g4 (@5 (23) qfRM rz=0,3XY5 (6), (22) 2B o =2Tz, IR N ' co(T) B =
B THRT AN MIERERR. B (2 28 193, H A\ =ra(T).
A ATIE R F 48 (Hs) FRaTHER AT = ro (1)
5) £ e > a, m%'ﬁ" [H‘jj Fo> U:{f% I,.ye R“,|mi Jr'|3:"| =& it A1 (t:-“]"] cJxA
f
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FRYze X |zlx <60, H—FlreaF
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1
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FEE 4
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it
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p Gt e) =
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e, (9) RS (BL <). FRAOZHE 1 BB (2% 2
TRz K

i T
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FWR A (Hy), (H), W8 (24) 5 4 BUR (A0, 0).
B2 ®b>0,f: xR~ R, % I8H

2" 4 Mbz = f(t,z,2",))  (t€J),z(0) = z(1) = 0. (25)

s(t=1), s<4
G{t,s}—v{

Ha—1), a>t

HERH

W Ao =n?fbr = w, WEKRE R0 (Hs) BRESEH (H) REEME, Ao K
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BIFURCATION POINTS FOR A CLASS OF SECOND ORDER
BOUNDARY VALUE PROBLEMS

Hu SHi-GENG
{ Department of Mathematics, Huazhong University of Science and Technology, Wuban 430074)

Abstract This paper considers the following second order boundary value problemm:
" — Az = ABzx + f(t,=, ', A) (0= t < 1),
P(x(0), 2 (0))7 = Q(=(1), 2"(1))7,

where A, B € L(R"), P = (pi;), Q@ = (g:;), (1,7 = ]_,2]-,. Under certain conditions on A, B, P, Q
and f. it is proved that the above problem has a bifurcation point. The main tools used in this
paper are the local bifurcation theorem of Krasnoselskii and the Krein-Rutman theorem.

Key words Second order boundary value problem, bifurcation point, strongly positive
linear operator.



