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- On the convergence of sequences of pomts in.a plape defined mductiVely
R by a homogeneous affine transformation

1. Method of iteration. The so called method of iteration is one of the
* methods of a numerical solving of (numerical) equations. In the case of two
‘equations with two unknowns this method consists in brmgmg the system
to the form - :

(1) S =@ ), ¥ —v(@,9).
- If the point M, = (m,,, Y,) i8 a solution of the system (1), i.e.
(2) Ty = @(Tyy Yo) » Yo = 1p(£00, Yo)

- and the pomt M, = (%, yl) is an approx1mat10n to this solutlon, then under
' gsome circumstances the sequence of pomts M, = (s, ys) defined inductively
by the formulae

. (3) o A - Zns1 = P(Tn, ’yn), Ynt1 = 9(@n, ?/n)

.converges to My: @n—>@,, Yn—>Yo a8 n->oco. Thus it is a method of ,,1mprovmg

- the aceuracy”. In the one dimensional case (one equation with one unkrdown)

the concept of a better accuracy (of a smaller error) is obvious, in the many-

dimensional case it depends on a conventional distance metric. ,
Let us introduce three metrics o, ¢y, 0o’ in a pla,ne (the many- dlmensmnai

_case is analogous)

o(M,, M,) = l“’z""%l + Y2— vl

- e(My, My) =_max(|m2_¢1l’ lyx.—?hl)
Q“(Mﬁ M) = [(‘vz“‘ml)z'l'(?/a_?h)s]m-

~Instead of ¢"'(M,, M,) we also wnte M, M,. If op >, Yu—>Yo then: g(Mo, M)

-»0 and conversely. The metries o’ and ¢’' have the same property. - :

" Let us assume that the functions q: and y are differentiable. From (2) and (3)
we get

wn+1—“mo = @(@n, Yn)— P(Zos Yo) »
Ynt1— Yo =9(@ny Yn) — ¥ (Zos Yo) -







