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and taking in account the conditions 1o, 3o the relation (5) becornes

s¡(x¡ - P(xo, a)) < V(zo, 9o) - ,rl Vti!s,(p - 9o) :
-l/(zo, 9o) - ro t V(zo, þ) - V(ro, þr): V(zo, þ) - zo'

Then

P(j\¡, ,1r¡: efilt, .ø i PÍlt, ,1r¡ - Ptii\, *t t:
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: nfill, *1r¡ i P(j\¡'),(r)rn, n.(d - do)

and

p***, r(P(iÌ,,,,r) < l'i?iì, ,p¡+ t'!li¡i),(2)rs, p.(9 - 9o) :
: v,,?il,"rrr -¡ I.j?Jr, ,1r¡ - t/(,ll¡, ,rzt: v(!àt,,tzt.

Usireg theorem B all assertions of the present theorem follow ime-
diately.
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I.et us consider the operator equation

(l) P(x, u) : g,

where P: X x M* X, X is a Fréchet space, ar,d M is a quasinorrned. li-
near space. Suppose that the equation is majorized by

(2) Qþ, p) :0,
where Q is a real function of real variables, continous, defined on tl-re rec-
tangle z e lzo, z'), P = [90, 0'].' fn order to obtain the solution x(a) of the eqtìatiorl (1), *g use the
iterative method

(1') xtttL: xn - L,, nP(x, u) (n :0, 1, ' 
" 

'),

wlrere Ln, o : lP:r, ,,-J-1 is the inverse of _th_e partial divized <liffe-
rence of'' îtt" õpëiutoi- P with respect to x [l],'method known as the
method of chords.

I'o find the solution z(p) of the majorant equation, rve consider the
iteration
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zrl 2,,
z* - z¡-t

Q@", þ)L

(z',) Qk", P) - 8þ"-', þ)

(n:O,1,...),
Iu [2] the following theorcln lvas proved
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'1'FIBORENI A eqlúalio'L lt(t') :0 þas a's maiorønt' lh'e

rrai equaiion Q@) ü"ä'i"¿"¡i"þi¿iltqt are 
-aatietd 

[oi ttrc inítiat
'*i1ri"'ll,niot¡,oåt' ï z 1, zo' røith' z-1 12¡:

1. Tltcre is Áo : -lP*,',-,f-t ørt'd' px't(À")( Bo'

Bt: -" L= o'
þtot z -l

.2. p*(P(xo)) < Ç('.) ønct p"(P(x-')) < ?('-') ;

3. px, *(P,t t, ,n - P 
"lr\,'t,l) 

( Q,$), ,('\ - Q 
'Q\, 'lt\

for øn'y r(d) e S, uhere S 'is d'efined' by

px(rv - ro)( z - zo( z' - zo', i - 1'2'3;

e,nce of the sol.lt'tion, z* = |zn, z,l^oÍ^the rcal erluatíon' '(2),
, l' í ¡ "l' i';;';" ;";; ;;Miä' xi ='s .ôf tke op er øtor eq'tt'ation'

tii''uîí¿i"-åi ih,,rrqurnre (x,,) giuön, bv, th,e iterøtiuc 'þro'

clure

r,,..r: xn - l\,rP(x,r), n' : O' I' ' ' '

wherc .l\,,: lPrn,,n-,f-t' TIte ord'er o.f conaergence ls

. pr(x'* - r,,) ( z* - zr. , ,,

,l.histlreoretnlvillbeusedonprovirrgtheexistenceoftlresoltrtionof
the cqttation (l) Next wc Plo\¡e

TrÌEoRElr l. Assutne tkat tke fol'Iowing con'd'itionî lt'old"

l. For th,e initiat øþþroximations fr -1' xo' and'^z;]' zo 
.r.esþectiaely' 

ønd'

for the initiat rotr,rr'i'i,"þ"r-i;:;";i'; ioiìä*tií ø'' þ' there exists th'e oþerøtor

^ - rpl;),-,]-r, px*ø,x(Ao, ao) ( - *= - Boi
ll0, d. -; LL rc' Í-t) , f^ ^¡Y¡, ^ \ 

yr_r, t,

2. p*(P(xi, øo)) ( Q@,, þo), i : -1' 0; : :

8.,,p**rr, -(P'ålr, .¡r¡ - P(iù,,(a)) < Q(,?il, 
'pt - Qfii\,,t't'

\ Y(i\ e S, S be'i'ng defined bY

px(xQ - øo) 5 e(;) - zo ( 2' .- zn, Q: l'2) ''

4. p"(PÍÙ,,(2)) < 8[iÙ, utr' ! oc(t) e o' a being d'efined' by

p.n(¿(¡) - øo) ( 9(Ð - 9o ç p'- po, 1i:1'2');
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5' Plxxø¡, *e|î¡i'),,,(r), *(2)) < ?l?irljt'r,pt'r' uo'

!ø(i) e S ønd q$\ e o, 1i : l,2l ;

ß. ?6**¡,, *(Pf,iti),rrtp(r), d(2) - nl\itiò-r't,"ot,*(2)) < ?l?i'i),'o,rtt', eto -
-Çltlrllta,st'r, ut'r

!r{t)eS (i:1,2), þeo'

Tken from the existencic of- tk1 t c'llo' þ'.f of

tke equation (2) to whick tke þro the existencc

."f ;'*î;;t;r'l*þ),,Í.* anv ä= n#kl:r!:,
ítcr atiue þroced'ur e (l') conuerges'

by

(3) px@*@) - *o) < a*(9) - {o'

= [90, Ê']'

a) Iret us consid'er the operator

I * Ä0, n,P(f,),,-,- Ä0,',,(P"i',,-' - P!i:)'-,) :

: Â0, o"P(fr',**\ ,ro,n, (ø - ao)'

Taking in account the condition 5' , we can rvrite

',
p(.rx¡r),,.y(1 * A'o,",PlÍ,\,,-,) ( 8,,ø, Qf,iíl,rp, B'(9 - Pt) :

, Irs:,,_,,
- B¡, r,.(0!e"),-, - Q'1,),-,): | - nT:,: o

From the existence of the solution z*(9)= lzo, z'f, vf3 = [þ0, Þ']
¿(0)

it results 
ozo' z-t )> 0, consequently q < | and froin the Banach theorem'
¿(9.)þ Ea' E-t

it follows the existence of the operator

H-| - lI - (I * Â0, o,Ptt,,-,1-t: [-r\0,*.Pli] ,-,1-t'

clt,ørttcter izacl by
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which, due to conditions 6o and 3o gives

px,u,x(P(åì,,,,r,- P?rt,,,r) < (Qjt¡l|rrrp,r,- Q(,?ì,í),rrrrp,B.(9-90)l-

* 0jt'l,,rrr - Qf,íl,,,',:0llì,, ,ø- Q',?¡l,,pt- (QÎl¡,,r - 0lþì,,r.r) +

+ Çlfl,'ì,,r,¡ - Ql?;|,,,'t: Q(,!ìt,,tt- Q',u1",.,,rr,

which proves that the condition 3' holds.

'I'he assertions of theorem 1 follows from theorem A.

185

then, it also results the existence of

H-rAo, o. : [-Â0, n,p!1,),,_,]-¡Â0, c. * - tpli] ,_,1-t : Â0, *
for which we have

Pxxu,*(Âo, ") 
: pxxr4. x(H-r Â0, o) : ! ar,Êo : - -= : Bo, ß,.t-q g\r,l ,_,

b) To prove that condition 2. holds, we consider the equality

px(P(xo, ø)) : p"(P(xo, o) * P(xo, øo) - P(xo, æo))

which, using the condition 2, 
^u,y 

be written

p*(P(xo, *) ( ?(zo, 9o) * px(P(xo, n) - P(xo, øo)) :,
: Q(zo, pr) * p*(P3.1,(r - o.o))

and due to condition 4,'we have

?*(P(xo, o)) ( 0(zo, go) * gf;b.(p - go) : ;'

: Q@o, Po) -f Qþ0, þ) - Q@o,.go) : Q@0, þ).

In the same way one proves

p*(P(x-r, o,) < 0(z-1, p)

c) I,et r1s rlow consider the operator
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Ptj\t, ,ø - etj\t,,1r¡ : Pfiìr, ,tzr - Plii|, 
"et 

t P*1\, 
"1'', - 

(Pfi\l,,(s) -.
n(ø.)iD(do)\-n(a,r)

- r ,12),r(3) -r 1 rÐl, ,Q)t - ' ,tr), *(2)1a, ao - n(j;i) rt l¡o,n,(n - ao) *

+ pliìì, 
"(r,) - 

p5ù,.(rù - lp;,\i,),ø1n, o,- p(jbf,t 
r¡rt¡", n,)(n - øo) l-

+ pfiiì, 
"p¡- Ptj$,s,¡'

For the generalized. norm we have

p *, *, * (PtÅlr, *,", - p!\t,,rrt) < p1r 
" 
r¡, 

" 
( P(j\f) *rrt 1n, o, -

- etjzi,),{u)¡n,,.) pu.* - oo) -| p6xut,"(pliiì, .p¡- P(i$,,p¡\


