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EBE L —RKERURAEORHTE
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GLAREFFR)

EXE—3]8, HRTIEBBRD-RIFKERD HTBEEE—BRSBHT D&
e KX TR

u(x) =9P(x) +au(x)j:1c(x,t)u(t)dt, (1.1
IERA () 5 (1, 1) 765% Banach 25| L' h FIEAMO T ERE; (D N8/ EEHEHe,
FRADEL PRI REATRARE L dD FBAUDEESBOESZE, ©
BEs T [1] dhxt ¢ ) BPRBI R4

B Px) ELY=L1[0,1], $(x) =0, ¥ @, t) BENE 0<x,t<1 FHTHIELE, H
WRE: ot <1, (ix(x,t) +x(t,x) =1,
EL'HMEXETFTNH
T (x) = P(x) +au(x)-[:x(x,t)u(t)dt,
BRT, BM L' L'WERESZETF., FERADERET Ty IS A.

R R a>0, WHEQ, DI L e SR RIEEIRE S 7 S: L.
1-v 1zl ),

a

S, ={uev=nun1=

s;={wertsjul= 2 +~/W}.

i ue)BRFEADIE L R —ERRE, U
lully =gl + aJljlx(x,t)u(t)u(x)dt dx = |||, +aﬁj2[1 — Kk (2,%) Ju(t)u(x)dedx

=|19ll; + allull} - aj:j:x (t, x)u(t)u(x) dtdx,

*19824E3 5 2T H KB,
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FR -
2l = 2l +alufz, = LEYC LR N

BE2 MR >0, WHRQ.DE L'HE RN BERNR aivl <.

E KEHEAEEIBT, TiExsS#. id Banach Z3[H] L' ifgs P(LY) = {u(x) >0+
u(x) €L'}, ##E B. Levi @™, P R5LI1EMAY, B

FEu,(x) EPLY) (n=1,2, Yy Uy (0) Ky (X) K oeor SULX) KWy (X) Koveeer , i
<M, (3= 1,2, o), W, o € P, Sa < 5hd, IT,9h = l+ “I30E <(14 )
- fwll<<2lidll,.

2

BT g9, BT =gl + ST <, + zalwlt<2livl,

HES 4 TRl <2ldl <L m=1,2,00,

RAERIE 0<Y(x) <T (%) <+ <T,"P(x) <T,"* 1p(x) <o+,

HPLY B EN%E, £ T ¢ u,€PWLY, XEAT, BESw, EHITHw 28
F Ty BIARBIA, Blu 00 R BFROA.DB— . |

E1 1] HRE R alv)<

F2 BAT,RPLH LHRFEEFZEMEMETF), Hux B FHE Q. &
P BB NE, BB Al = 1Y 122000 e e a s b
ﬂ ul (X) . $;t_t% ul' (X) Esdﬁ%ﬁg(l.l)ﬁg%, DI'J ul’ (JC) 2“1 (x)9 “ul' - ul“ 17 07 :.F
2wy (%) =u(x),

B3 Maldli=5oht, FR(ALDEL AR 1 () €5,=S,.
B4 (1] R 4,07 MR MRRTBMRSERR R —ME, XA RUMRA s
1, w2, IR ol = 1T AL ey

. K(X) n m
EE3I EHrkx,0 =mj‘-#ﬂ 1=2xX)=x", Px)=0k"(x), (m, n2 IE ¥

H, 630, @>0, allpli <. WHRA.DEDEHNRAMR.
R S (17 R 2 Bk, (11 WERal g li<—, AWM H 900 >r>0, Ik
1] 523 2 IOIER AR t, B4 Sall 9lh<—i"BEI% e |9, < 7, FIEBIHIE

HEESR MBI ERARPTH. TERINTPEELER HIEAEH 3,
iE BEHE

W(x) =Ty, U =9pXx) +e+au (x)jlx(x,t>u(t)dt. (2.1
0

% 0< ez ~ Wl R, P00 +eZe>0, FREDAFIRE B w, OF 1,60,
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ZERERMNOER 1, WRIZA:

1-v 1-2a(¥l[,+© }

u, €P (LY N8, ={ut) €L u 020, i), = =

1+v 1-2a(igll,+ Iéf}

U, EP (L1>nsz,={u(x)ez.1=u<x)>o, ul, = z

C1+Be K ()

ug,(x): l—ﬁ(s)x(x) ul‘,(xv), EEP 0<ﬂ(8)<l’ #B‘;ﬁ‘
ooy, (x) _
aj ey =1 (2.2
HER2, u,, () =limT;, (Y+e), #, YHo<e<<e’ <5 Il
u.,. (x)}uh(x)>1p(x), 2.3

B QXSGR L0, 1] LK L-ATHEH w00, #E7 u, 0w @) (e>+0), BKRE
Wy, (0) 22U (%) 2P (x) ,>0(0 <£<.2,1; l rMh).
BE wWEPILY., MHER u, () =T, 4, (¥ =¢e+ Ty, (%) WEZBBR, Bu-=
Toq ). Ak v ORFEADWREMH w €S, NQ.2RAMC.HRELRBH
B@&)1B, (Xe—»+0),
BR0<Bo<<1. FHIEHB<1l: & Bo=1, Hi Fatou 5|5,

Powadx vy () Uy, (%) _ 1
,[o 1- K (x) “jo.lfrf‘o 1-BE)K(x) dx<,lf’fﬂ —BOKm %~

1 ul(x) 1 k"™ (x) 3 LK (xg -1
L 1-Kx(x) d>L 1-K(x) d _OL 1—~x(x) dx

11
+dJ' x(x) = -6m+ deT:—]-c—,.-v—dx = +oC,

FIE. Bk Bo<t. Hi#E Lebesgue ', ¥ FX L EARIR
Uy, (X) =P(X) + & +au,, (x)j:rc(x,t)uzs(t)dt
%
Uy (X) = P(x) +au, (x)_[:rc(at:,t)u2 (t)dr,

sy ) =i, 0 = 1N w0, Blv 00 RARALD M, TiEA
)y = -1 T-\(J?‘E‘LN_";“_I“.
M u2 €53, upeu, .
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The Number of Solutions of Equation which is a Class
of the Nonlinear Integral Equation Arising in Transport Theory

Bai Jindong

(Shandong college of oceanology)

Abstract
Consider the nonlinear integral equation arising in transport theory
1
ux) =¢(x) +au (x)Jox(x,t)u(t)dt, 1.1

where 3(x) €L, ¥(x) =0, a is a real parameter and x(x,t) a Lebesgue measurable
function on [0,1] x [0,1] and satisfies (i) 0<<r(x,t) <1, Gi)x(x,t) +x(t,x) =1,

The existence of unique solution and multiple solutions of the equation (1,1)
has been studied in the paper [1—3], The main purpose of the present paper is to
continue this study. Our main results are the foliowing

Theorem 1 Let a>>(, Then the non-negative solutions of the equation (1,1)in
L! are only on the spheres S, and S,,

1= v/ 1-2elyl f}.

Sl"'{uELl‘“u\h: r

1++ 1+2a|yl, f}

Sz={uEL‘=Hu\h= po

Theorem 2 Let ¢>>0, Then the equation (1,1) has non-negative solutions in L!
a1

2 L]
Theorem 3 Let «x(x, t) =

if and only if e|y|, <

K
K (X) +x (1)

(m, » are positive integers, 4>>0), >0 and all¢{\,<—%~, Then the equation (1,1)

. Suppose 1=k (x)>=x", $(x) = 6x™ (x)

has at least two different solutions,
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