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—| Aconvergent sequence x'*), k = 0,1,2,...,in R" with limit x* € IR" converges with order p, if

Definition 8.1.17. Order of convergence — [?, Sect. 17.2], [?, Def. 5.14], [?, Def. 6.1]

P

C > 0: Hx(k+1) —x* vk € Ny, (8.1.18)

< CHx(k) —x"

and, in addition, C < 1 in the case p = 1 (linear convergence — Def. 8.1.9).
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Definition 8.1.8. Local and global convergence — [?, Def. 17.1]

—| As stationary m-point iterative method converges locally to x* & iR”, if there is a neighborhood
U C D of x*, such that
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where (x(X));  “is the (infinite) sequence of iterates.
If U = D, the iterative method is globally convergent.
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Lemma 8.2.10. Sufficient condition for local linear convergence of fixed point iteration —
[?, Thm. 17.2], [?, Cor. 5.12]

If®: U C R" — R", ®(x*) = x*,D differentiable in x*, and || D ®(x*)|| < 1, then the fixed point
iteration

T~ : — x(k+1) .= p(x0)), (8.2.2)
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Lemma 8.2.12. Sufficient condition for linear convergence of fixed point iteration
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converges to x* at least linearly with rate L.

cou VQ-?Q/Q\S

= Lomz% conhr e hve. ¢ tecabiou

ﬁoca.é&ﬁ aond F7 (af Get Lo C&uv./)

- N ' . ' »
nw J‘Q-ﬂ O ‘

[F(xt@) = B ORI mall = [ =TT sl
\ > —_— >
S~— . _ > Cauy - COWL«/Q
couepube
F(x) J F(x) /_ B

HP(x(k))H small % |x — x*| small HP(x(k.))H small = |x — x*| small

wereling ( ’,of /l'vwéz‘ﬁ ,><ie st F(x*):Q),Z

/ AN

(L Fuate &wM : gua,ro,u/—e& 0/, %&a/orm I _ X<t

& ~) .
A MY R B I | @ Correcdu  lsoatd

WWNMW

l—ﬂﬁ ecabion A /Zluwf%, coauef{gewt :

§®F sl (;(Lﬂ) :Cw"ét
E(x*)]

!{XCk) "‘X* // = /‘/X([&-F4) _’_XCL’:,)'/! + '//XUL-(-?—) —X%"‘/

J b

Mﬂ ‘é—c ) Léd)
o &N —x“ < 1Y)

o "/ ) vr-Q:L 145 tf

Z !/)((24-1)’)((4_,)“ + L !xu;.)’_x?-"




Uore (%uwuﬂ%

> H,XU‘L-(- " — X* l! 4_ L !(XUL) - X ¥ | X" — x(k)H < %HXUH) —x(l)“ . (8.2.21)
0
T L R P
= 7C = X
————

Set/ =0in i8.2.21! Setl =k—1in :8.2.21)

a priori termination criterion a posteriori termination criterion
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