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u(x) = )j'gk(x,y)f (y,u(y))dy + G(u(x)), (12
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(H2) f (x,u) , x Qf (x,u) u . 0< h< o, 0< t

<1, TE N(t,h)> 0 (x,y) Qx [0,h] f(x,ty)< [(1+ Dt] *f (x,y);
Ha) 0> 0 0< inff (x,o&;),;ugf (x,0)< + o0;
(H3) 00> 0, &> 0, x Q f(x,00)= &f (x,0), f(x,0)
Ha) kix,y) QxQ ,J'Qk(x,y)dy Xin Qk(x,y)dy> 0;

(Ha) J'Qk(xO,y)dy> O,XI'[TXIQ|k(x,y) - k(xo,y) |dy: 0,Vxo &

(Hz) ij-gk(x,y)dyz 0, Im [k(x,y) - k(xo,y) |[dy = 0, Vxo &

(Hs) G:R: - R. , u> 0,0< t< 1 G(tu) £ t 'Gu
2
21 H1) - (Hs) : 12 L' (Q u'(x)
0< u'(x) < xsug{)jgk(x,y)f (y,0)dy + G(0)},x Q (21
® L (Q
®R..(x) = ﬂ’gk(x,y)f (y,R(y))dy + G(R(x)), n= 1,2, , (2 2
(R} Q u'(x).

M = gug{ffgk(x,y)f (y,0)dy+ G(0)},

B (W= ?ygk(x,y)f (v, Ry))dy,G(# = G(Hx)), VP M (Q),
A@=B@+Gc@H VP M" (Q,

uo(x) = O,un(x) = A (un-1(x)), n= 1,2, , (2 3)
AR AR VR QP M (Q), (2 4)
AP tAP VP M' (Q,0< t< 1 (2 5)
Hs), Ha 2> O,M a uwx)sMax Q (23, (24 u(x),v(x)
L™ (Q)

l!mUZn: U,Jmu2n+1: v, (2 6)
U< Uz < S uUunS us v U1 < < us< U1 My, 27
Ma= v Au= AV U2 W (2 8)

1= inff (x, 00),L = supf (x,0), &= min{L,IL" 1,,\%&' e ) /G(0)}, H2), H2)
f(x,M) = af (x,0),GM ) = &G (0), (2 9)
BM2 = a)jgk(x,y)f (y,0)dy = A& > 0, (2 10)

e= al inf k(x,y)dy. 23,249,277 (29
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uz=2 AM2) = eA(0) 2 au,us< € 'uz< &' (2 11)

= sup{a> Olou< uzm,0U2nv1< V},n= 1,2, . (2 12)
27,2110 {r) a 1 , Im =1
r<1l, m<r(n=1,2 ). (H2) N=N(r,M)>0, = N(r,r M)
>0
B(ru)< [r(1+ M7 BuB(riv) = r(1+ N)Bwv (2 13)
B
(1+ ;();)Jr;g(g)e(o)s Bi< 1 2 14)
(27, (2 10 [f- (1+ M) *Buz (1- B)Gu,
(1+ M) Bu+ Gus< BAu (2 15)
(23)- (25),(28),(212- (215
umss ~o[B () + e()]s Praus Ay (2 16)
B2
1+ M) < pos< e+ (1+ M) "G(0) (2 17)

A& + G(0)
(28),(210),(213) B
(1- BBV [B- (1+ M) IGO0 2 [B- (1+ 1) 16y,
A(riv) = r(1+ MBv+ (1+ ) 'Gv]= rB(l+ MAWV (2 18)
(23)- (25,28 (212, (218

V22 A (K V) 2 (14 Mu (2 19)
d=min{B(1+ 1), B '}, (2 12), (2 16) (2 19) fos 12 12d", (214 (2
17) d> 1 ns 1, lmrn=1
(23- (25 (27,212 U= Auze 12 A (rn'v)= rAv, vS A ux< A (rou) €
AU, Imr= 1, (2 8
u= Av,v= Au (2 20)
to= sup{t> O|u2 vk (27,210 t=e t< 1, (H2) = N(to,
ttM)>0
B (tov) < [to(1+ )] Bw (2 21)
B Ws B<1l (27,2100 [B- (1+ B ‘Bv2 (1-
Bs)Gv. (220, (22)  vsA ()< [0+ D] Bvr blovs By, o
to= 1 (2 8) u= v=AU=Av. u=v= U, ut (12
Uw< u's M. (2 22)
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® L (Q

®..=A¥N= 01,2 |, (2 23)
Uz 2€ B Uon- 1, UnS Bow 1< U 1(0= 1,2, ). (2 6)
'![T;(H: u‘\. (2 24)
ot (12 . (2 22)- (2 24) .
1 ,Q , k(x,y),f (x,y),G(u)
22 (H1), (H2), (H3), (H4), (Hs) G . (12 LT
u(x), u*(x) 21 . R (2 2
Imll @- ull = Q (2 25)
(H2) (H 4) , 21
Xo Q, m,

um+ 1(x) - Um+ 1(x0) |SJ-Q [k (x,y)- k(xo,y) [f (y,unm(y))dy+ |G (un(x))- G(un(x0)) |

Hs), G um (x) Um+ 1 (X)
{un(x)} Q
‘2‘> e 0, 21 (2 12) {ra} N, n=N 1- 256< m< 1
{on}
0hU < Uz, OhUzn+ 1< U, 1- 255< < < 1,n= N. (2 26)
p(=N), (27) (226) 0 Uzor - UmS ((;{:- ) US @
{un(x)} Q u(x). {ua(x)} u*(x) ) (2
25) .
2 22 f(x,u)
3
31 (H1), (H2), (H3), (H4)
(1) A> 0, 11 L'(Q P(x),
0 P(x) < ?\(xsug'gk(x,y)f (y,00dy),x & (€N
(1D ® L (Q R= BP.,= )]’Qk(x,y)f (y,®R(y))dy, n
= 1,2, P.P(n-o);
(110) x> A> 0, w= o )>1 Pz P KX),Vx Q
(V) lim [sup |Q9(x)— P (x) |]: 0, V &> O

3 &3

o

(V) 1

Ao

[sug [P()) 1= 0;
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(V) (H2) o ImMth)=+ oo, lim [sup®P(x)]= + o.

t

A%ng(x,y)f (y,Ry))dy, V¥ M* (Q), (3 2
uo(x)= 0O,un(x) = Aun1(x), n= 1,2, , (3 3)
AR> AQ VS REP M (Q). (3 4
Ax) L (Q),HAx)<M,0< t< 1, H2) e N(t,M)> 0
AP < [A+ Dt APA(E'D = t[1+ Nt,t M)AP (3 5)
21 =1 (1), (1. A0, f'x,u)= Af (x,u).
f *(x, u) (1), (1).
X> A>0, ud(x)=0,umi= Aun,i=1,2,n=0,1,2 (3 4), (3 5)
uhos Bub bz e 12 0 (D who@ud o @ (= 1,2),
P< Pc %qﬁ. (3 6)
@4 (35 P> (?\jqﬁ)z A[1+ n(i‘,iM)]AQﬁ: [1+ n(il,ﬁjm ) 1P,
(1) . (36
0< @- P< %’@J,p o> 0 (37
0 @- P< A’_A—)\@,A(o A> 0 . (3 8)
(37),(358) (1) (V). (31 (V) . (35) >1 AP @

(34 (35) P=pAP<A X' P<[1+ TA ' M)]P, A=+ 0 (V).

P

Hx) = ):['Qk(x,y)[ao(y) + Zlai(y) (Ry))*] dy, A> 0, (39
Ax) = ?:[Qk(x,y)[ao(y) vy al) (Ry))*] 'dy + G(Rx)), (3 10)
k(x,y),ai(x) ,0< < 1(i= 0,1, ,p).
L M) ) H) L 00> 0, Y ak) el (3
100 L' (Q u*(x), u*(x) (2 1) . ® L (Q
(22), (225)
p -1 1

f (x,u)= [ao(x)+ Z a(x)u"] " Mt h)=

1+ (1+ h)R’

f(x, )= t(1+ (= 1)a°(3() )= t(1+ M(t,h)),
' a0+ (h+ 1Y ax)
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21 .
3 [4] G (32)( ) ;
ax)(i=12, ,p) ;

2 (H1), (Ha) , infao (x)> 0, zn ai(x) € Rao(x),

(D) A> 0, (39 P(x), 0<
P(x) < Axim;ao(x)J’ Kk(x,y)dy.
(1) 31 (I - (V) ., lim [sup(P(x))] = 0, f(x,u) =

p

[ao(x) + Zlai (X)UOS]E '

4 31 . [4] 21 yai(x) (i=0,1, ,p)
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On the Uniquenessand Existence of Positive Solution
toa Class of Nonlinear Integral Equations

Zhao Zengqin L i X iankui
(Dept of M ath , QufuNomal U niversity, Shandong 273165)

Abstract

W e study the integral equationu (x) = {{Qk(x,y)f (y,u(y))dy, A> Oand its nonlinear

perturbation u(x) = )j'gk(x,y)f (y,u(y))dy + G(u(x)) wherek(x,y) isnonnegativemea-

surable U nder some reasonable conditionson f (x, u) and G (u), we obtain the uniqueness
and existence of positive olution for the equations, and al the iteration approximations of
the olutions
Keywords integral equation, perturbation, positive sotution
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