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REZUMAT. - Consecinge ale teoremelor privind convergenga metodel courdel. Lucrarea
is1 propure de a pune in evideniit citeva consccinie ale unet teoreme de convergentd ale
metode coardei

Xy = X, = AP(x,)

mctod? folosith in rezolvarea ecuatlel P(x) = 6, unde P X — Y, X, Y fiind spajii Fréchet

1. In this paper some consequences of the convergence of Chord method are given
Let be the equation
Px)=9 M
where P X — ¥ 13 a continuous nenlinear mapping, X and ¥ Fréchet spaces [3], 8 € Y the
nulf element of the space
Let be any xox, €D C Xand A =[x, x|, P]" the generahzed divided quouent
[2) of P
Staruing from the imtial approximation x,, x,, and using the algorithm
X, .= x -~ A P(x) )

known as "the Chord method", the sequence (x,) 15 generated, each term of 1t being an
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approximate of the solution of (1)

Qbwviously, the Chord method cannot be applied in the following two situations

a) applying the algorithm (2), x, terms of sequence which are not in D are generated,

b) the mapping [xn,xn_l,P]" does not exist

To apply the sterative method (2) at each step, the mapping [x,,x,.,, P]" is needed
To avoid this inconvenient, a "modified” method may be applted
X, = %, [% %, P P(x,) )
which, to generate the (x,) approximations, uses only the mapping

A, = [xo,x_,,P]"

Although 1t gives a "weaker" approximation that (2), it is often use in practice

We mention that both the Chord method (2) and the modified one (2°) applied to the
approximative solving of equation (1) are 1dentical with the succesive approxtmations method

x, = A(x) (n=01, ) D)

applied to the equations equivalent with (1), respectively

x = x-[x® x® P P(x) Gy
and
X =x- [xo,x_l,P]"P(x) 3y
Concerning the convergence of Chord method, in {1} the following theorem is proved
THEOREM A If the following conditions are satisfied for initial approximates x,x.,
ex

1 A= [xo,x_l, P]" exists,

2 NAP(x)(sm, 1=0,-1 and < Vav,;
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3 ) A [u, v, W, PY| (= K, Yuvwe€E 8(x,,5/4m_),
4 hy=Rn, s 14,
then the equanon (1) has at least one solution x° € S, which is the limit of sequence (x,)
generated by (2), the order of convergence being
et x,(1 (s —Lpa™ @k, @
where 0 < g < 1, and s, 1s the general term o} the sequence of partial summas of Fibonacel

sequence, with u, = uy = 1

2. In the following, we modify the hypothesis concerning the existence of mapping

A, = [xo,x P]", using another mapping, connected with 1t

0 1
We probe the following
THEOREM 1 Supposing the extstence of any contiumous linear mapping A € (¥, X)*
which has an iverse and the following conditions fulfilled for initial approximates x,x., €
SCX
1) AP(x)|(Yy,, i=0,-1 and W, s /47,
2° ) A [%, %, P)-I|(sa<1, I beeng the identical mapping,
3%)) A[u,z,w,P]|(sE, YuvweSs (%55 541, ),

o h = X
(1-ay

A s 1/4
then the equanion (1) has a solution x* € S, which 1s the limit of sequence (x,) generated by

(2), the order of convergence being

e, (1 (< g™ (4R, )

where s, and g has the significance given bellow
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Proof We show that, from the hypothesis of theorem 1, the condittons of theorem A

follow
Hypothesis 2° of theorem 1 implies, based on Banach’s ihworem, the existence of
mapping
H=(Alx,x, ,P})" (6)
which for
1
M H|(s
I-a

It follows the existence of
HA = A= [xo,x_,,P]"
so the condition 1° of theorem A 1s venified
To fulfill the condition 2° of ‘the same theorem, we constder
MAPEY (=) HAP(x)| (=

Y H()|APG) | (50, i=0,-1
L-a

i
-a

Changing 1, respectively with , 1 =0,-1, we obtain te condition 1° of

]
theorem A
In order to obtain the condition 3° of theorem A, we have

N A [x®, x® x® P]| (5 )| HA[x®,x® x® P]| (=
- K
=1
- 1-a

so K corresponds to _K_
1-a
According with the expressions for X and 1, we may evaluate i;o , so the condition

4 of theorem A

Then dus to theotem A, it results the existence of solution for equation (1), which 15
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the hmut of sequence generated by (x,), the rapidity of convergence being given by (5)
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