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Definition 8.2.2.1. Linear convergence

Prerequisites.
e Computing with logarithms
e Norms

Dependencies. Section 8.2.1

A sequence x5 k= 0,1,2,...,inIR" converges linearly to x* € R",

<L<1: Hx(kH) - X*H < LHx(k) —x*” Vk € INp .
/N

Duration: Jf minutes
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iteration error

k v(0) =04 x©) =06 y(0) =1
. (1) T —2(15) (1)
Xt |er 1}_11(15|)| x () lllqlk 1}_\1(15|)| x(k) |1|(XA 1;j1(15|)|
2| 3.3887 0.1128 3.4727 0.4791 2.9873 0.4959
3 || 3.2645 0.4974 3.3056 0.4953 3.0646 0.4989
4 (| 3.2030 0.4992 3.2234 0.4988 3.1031 0.4996
5| 3.1723 0.4996 3.1825 0.4995 3.1224 0.4997
6 || 3.1569 0.4995 3.1620 0.4994 3.1320 0.4995
7 || 3.1493 0.4990 3.1518 0.4990 3.1368 0.4990
8 || 3.1454 0.4980 3.1467 0.4980 3.1392 0.4980
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Definition 8.2.2.10. Order of convergence — ,,

A convergent sequence x*), k = 0,1,2,..., in R" with limit x* € IR" converges with order p, if
p=1I
p A
3C > 0: Hx(k+l) —x*H < C“x(k) —x*” vk € Ny, (8.2.2.11)

and, in addition, C < 1in the case p = 1 (linear c%nvergence — Def. 8.2.2.1).
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(k+1)_2( (k)+(_)) = |x*tD) \/—| 2r(k)|x —Val?*. (8.2.2.14)
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(K} elk—=1)

k x(k) ek) .= x(®K) — /2 logHm)L| log| T
0 | 2.00000000000000000 | 0.58578643762690485

1 | 1.50000000000000000 | 0.08578643762690485

2 | 1.41666666666666652 | 0.00245310429357137 1.850

3| 1.41421568627450966 | 0.00000212390141452 1.984

4 1 1.41421356237468987 | 0.00000000000159472 2.000

51 1.41421356237309492 | 0.00000000000000022 0.630 ~_
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Note the doubling of the number of correct digits, in each step !
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