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L. Introduction ard Preliminaries

To 1his paper we copsidir the nonline Fredholm nlegral erpation
k
wie) = gl®) + Jr k(z, 5] rI'If.¢,1.-{5‘_|‘_u.1'a;, r e [0k 1.1
a

where 0 < R < oo By snluiion of 1.1 we mean = 2|0, kjauch that v sukighies [1.1]-
Cnpr purposs s B0 proserd & igtemoe result for | 1.1} which guaraniees fhys exiabencs
ol ai least one pommegkive Sl UTinm i & 00, Je}. The Lheoet g proved NS I rasnoeelakl E
Pixed Point Theorerm, amed it wms implied e by the wark of Maria Meshen anil Dol
(FRepan, Nt We shall apply thié regult to tind ponditions Lo exigtenon of salulion for
phee pomlinear honndiary vBLe pn«:-hﬂﬁm."-‘.-’n close this papet with a mumeriond ExALie.

Mow, we rererber the Krosnoselskil's Fixed Poinl Theorem

Theorem 1.1 et X b o Bonhch space, ond et K X be a come in X. Huppose
.5 € By X)) with 0§y, £ Lk, arid consider T Enr ,'F'jg‘-._ih] — K & compietely
condintong ppeTator spche that either

Tzl = =]l for =& B8, and ITExd = Izl for = Wi
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W) = =) for 2 £ & A1y and G S N2l for e B,
wobrne, Then T kox a Jired wwmint Fir [ﬁg". o 1 ;
2. Nonnegative solution for Fredholm integral equation

In the following, we congider the nonlipesr InteEral quation' (1.1,

The megt resui, estabilishes whae conditions are requires ag gk and Fin arder for
LLLY g0 have at least npe nennegative salidion, 1el 0 A| which satisfies (11} and
ulxl =0 for any e |1 &),

Theorem 2,1, 7ot s considar the Fredhatn iteyrel sryotion (1.1) Asevmne that

(600 = B (5] = kg, #le L1, Bl Jor wog 22 ) i;

(il ke WP E— ko oondinunna from [0, fjito HEHTS |

() there are A &40, 1) k& LYD& i ey fnderval [w B < [0, ] sueh fhay

LY .-1:"%:.9} = (for any = ¢ [0, &) e allwaps evermohere in [0, &)

i Rl 8) < k) Joranmy e 04 and wllitays Foompoliens s & o, K

fed g € CT, A wth ) 20 forany x o 0, 4] ana min gfr) > Af g = A Sup

LSt e 1] [T

lepiz ) ;

(O B [V TV - S A CotMartuony o there gre ihe oA ey RGPS o0 e
(0 . JL Y such that 0 < ooia) < flr s) = sl re [0, & A eluiggs Eieriafors in fo: h;
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fiai} there és oe = () o that — —— . where By = sup  rr. s e = [k
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Thern equation |7 1) Fenng ol ey iyl nomnEga e Soluifon, e £7[; A Muareover,
it
0 << Nl g UE TS M Top £ [a b iF ey = b {A)
o
0 3 < ) = or 2wl uir) = M3 for o o b, O if e il (o)

finide,
&
Proof; We defins 1he operator T 00 - K by T{u)r) = CLEIE S ey s, nlalids,
i

£ s [I:I, ."t; whem & = ir.u. = {7

1
0.4 ulr) 20 + o [0 &) min ulm) = AF ,'_'u'lj- ;
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Let i = ju e (1), Wi iz < o} and 0y = {= €O A [l = g}
Suppose that v € K 1 @th, je. ulx] 20, x e [0k and ||g| = We have

h

([ = ||_:_,-I il oaup f.':'[.‘.'.‘, 2lols = | 5.” + Kiwlo) = a =yl
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So, [TEa))| < (o) for any Lnwos fTEE
Mow, we consider « ¢ & 1 Oy, i uwlx) >0 e DA and |y = & For a1y
w o, b it is satisfies the mecuality M3 < wir) < 3 We e

]

&
Tiwl{z) = glagt + | kg, &) Fluls])ds = aleg) o M3 Elog sdds > 3 — |y
=9 . 3 3 /
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Hence Tl = [ for G ) L

By Theorem 1.1., there js o £ K a aolution for che equation Tun)] = x. This s
sqiivalent with sxistence of a nannegative solution for {1.1), Tn particuler, if o < § than
AT whil v S K0 (TS o o

3. Nonnegative solution for boundary value problem

It’s know that the boundary value prolilem

—u" = flrw), re (I 2,11
afll) = wih) = | P
Wilh oo 1 2 o, 35 equivalent to the mitegral egquaiion
i
miwh o= 4 !{':-'[.‘.':, ) fis, uld) iy, » & (1, A] (.2

For equation (3.2) we apply Theorem 2.1, and abtain the fealloweing resnlt,

Theorem 3,1, Suppoze that:

(s F U 00A % B o Hia continais Snd there are the nondeerensing AR pings
WoE s O AR sk that 0« wigl = Fla8) < o8] for anvzr = [0, k] and allwiys
everywhere 2 € [0, &)

) theve is o 0 such thay -i'-_.'?ﬂﬁfﬂ =1

1 : v : A AR * : 24 o
(Zi) there ecists J = 0 o # 3, and 2y & [0, ] swch thos Ttk eretiim = b

Thew, the problem (3.1} has of least one noneRation sadulion o o C10, A fer which,
sl e

i [ 7 !
U= o = flaaf = @ and alx) = M for 25| 2 s:_—_f | .-'J-l if e 3 1A
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Prool. The problem (3.1 is equivalent with the integral cowation (3.2]whers &
5|‘|: ,|1_'| w :”. fi| = 7T, the {reen function for ':'H.l:l. i gaven '||_:.-'

ik — =] ;
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We shall u[;-p'x Thearem 2.1, [or squacion (3.2), For thia, s choose g = L = L
kixr sy = f:[“ gl and [ = F.
[.-_-.1 (0 -;. the h-L-P.-_;.t,];" 414 ||] and [ii) s sibishies) We e
} [ ho— &)
0 'L:’—'F" < fan, o) T2,
L
: h F ! h S E
for way = € [i £, E'!' +c] and 2 € [0 1], where = £ ([I, E] and 0 <0 M B RS .
T : : : 1 c| = Al — &)
Therefore, i) snd {iv] from Theoarem 2.1, are verify for 3 € | 1, 5”5 k= T
1
. [F h -| JTE h i R
for any & C |0 k] and [, & 3 T0E + | [0k with & € (IJ,E . The remedition (v)
is uiwvions, and (vid is the same with (ix).
B : | A e F
We have R; = aup JI"“"J'._".J'-i + T ‘r-"l.lﬂ-.f.-: = sup & =% Than, (vii) is
owask o = atask

equivalenl with existence Lo the teal mumber e = 0 such thet —h}?‘— = L Hewe, ()
[ St ST ]
T
: rl‘!' ﬁ'r‘\- . . |-'I'.' - ]
ie satisfes, Mow, let @ E.'Than | G (3.5)da = === Therefore, comdition [viin
il
b,
is satisfics if there i3 3 = U, o # 3 such ther g = 1 Now, the monclusion is
irnplies by Theorsm 2.1,
In ot anrne way, we can prove the next two resinlts
Theorom 3.2 Let gs corwider tie nondmear bowndery velue problem

—u" = fu), weilh] T
{ uwillh = |.;|::,|'t':| =1 (3.3
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Buppose fhat:

fry) f: 8 — B is condingone and nendecreasing with iz} = 0for = = [
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o i . i
i S
0 0T fjuef] = o and alay > Mdfor ¢ e [3 2 [ | if o = (i
ks
Theorem 3.3, ddsuwme thet:
jeiui =R + R i cnmitinaons and sondecrecsing wath freh = O for x> 05
fom oexisls. o, 3 =0 aith oy 0 aiech Mok
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= '3___ Fud ]_ ool < E al _ﬁ: :’3':"'“'
[ 2 R TR Tlexh S
f(39)
The, the prablom fALa) hed af lenat pree nonmerative solelion, «© & Ciy kil  Mereoyer,
ctier
: e - B ;
e e = [l < 8 and wlx] 2 T for =2 (b O “'E iFof < fF &)
b :
o
O : AT ; 5 T e
oo A [l = o and wle} > E'J bor x = (o6 {0 5 |rife =0 e
Juplda
4, Mumerical exarnple
Tn the Following, we epply the veaults of this section 1o the nonlinesr Loundary walue
protdem
1
L e R N = .
:'.c. -;lﬂ i i, (4.1}
(0] = (L) =1

. 1 ] ;
The mapping [ : £ — R ghven by Jix) - .tJl:! + z 1% continuous and nondecreas-
. P B
ing with flz) = U far ¢ = 0. Inequality {x] hecame 2

B+ fia)

= | with solution
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q}[%ﬁ} <= 1 This dnequul-
ity has the solution 3 ¢ [0.12d — 12105) U {124 4 120105, a0).

(har purpose i= to approximace the sclution o € OO, 1] of (4.1) using the iteration
method, For this, it is important the sclection of the firsl Timetion g © £210, 1. By results
uf this section, we know that o < wiz] < # or § < wir) < o every where in 1,10 8o, we
Stert with uple) = 1+ 32(1 —x), =& [0, 1] for which we'have luy| =12 = 14 - 2,401,
Fv the frst iteration, abtain

a E -2 - E'v".ﬁ,] Inequality (%3} hecurne

L

- o : 2 14 ! F18
ulx] = l—J'( Crr, s} Maglst)de = 1 - —— a 1 a 2 2l
o

2 oty BT x
B don

fi
A o —_ x
T ey el

1Th

Next, we spproximate oy with T 02) = 14+ 0,753 - 0758682, From a new itermtion,
res=lcs

aglr} = 1 - 0T — 0.014102% | DORZ6x* — 0.1884%7 - 1.62522 < 0.7215Tx.

o iy Wi }.I..El.".-'ﬂ -"II-ELH:'EJ '.I:IE:II:.gn - i"'I:E"!.'F-'I ‘EI-}[J:'] — I'II'_I-I'H. S, g 12 8 gl'.ll-.ll'l. AP ArETLIIILY-
UEE T
tion for & solution to (4.1).
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