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Calcular el vector xX¥) de la iteracién k-ésima cuando k=5 si se utiliza el método de Gauss-Seidel en la resolucién del sistema:
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que tiene como solucién el vector x = [—4,9,7,3]T. Calcular en cada iteracién k el valor de la estimacién del error absoluto ||e(k)|| =

J| x%

You have not attempted this yet

—xk=D ||~ y también del error relativo || x8) _xk=D [l /|| x© || . Dar los resultados con cuatro decimales exactos.

The teacher's answer was:
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Solution:

A continuacién aparece el ejercicio resuelto por los diferentes métodos, unas 20 iteraciones con cada método. Las diferencias en la
velocidad de convergencia pueden ser importantes.
En el caso de Jacobi, la componente i-ésima de la iteracion (k+1)-ésima se obtiene utilizando la formula:

i-1

n

1
x*D = — (bi - 2 aijx ) — E aijx® }
aii =1 j=ivl
para cada componentei = 1, 2, ..., n de cada iteracion x(l), X(Z), ..,cuandok=0,1, 2, ....
JACOBI

Iter. x(K) Estimacién errores

k x1 ) xoK) x3K) x4 K) I e® T e 1A x(K) [
0 1 1 1 1 0 0

1 [.5000000000{12.44444444|6.375000000(-.1666666667|11.44444444 .9196428571
2 |-3.531250000(11.34259259(7.597222221|2.719907407 |4.031250000 .3554081633
3 |-4.447916665|9.085776750(7.316406250(3.411844135|2.256815840 .2483899728
4 |-4.237304688(8.688861026(7.006213028|3.141683278 | .396915724 | .4568098429e-1
5 |-4.004659770|8.888032591(6.949154952(2.988729790 | .232644918 | .2617507481e-1
6 |-3.961866215|9.012250134(6.984012826(2.973641218| .124217543 | .1378318857e-1
7 1-3.988009620(9.022121474|7.003003142(2.993021530|.26143405e-1| .2897700400e-2
8 |-4.002252358|9.004880200(7.003391672|3.002189038 |.17241274e-1| .1914658898e-2
9 |-4.002543755|8.998009057|7.000602110|3.001754038 | .6871143e-2 | .7636292603e-3
10 |-4.000451582|8.998628493(6.999652418(3.000192487 | .2092173e-2 | .2324990971e-3
11 |-3.999739312|8.999883938(6.999796175(2.999788750 | .1255445e-2 | .1394956878e-3
12 |-3.999847130(|9.000179134|6.999991672|2.999903237 | .295196e-3 .3279890273e-4
13 |-3.999993755|9.000074311|7.000029405|3.000002988 | .146625e-3 .1629153215e-4
14 |-4.000022055|8.999994883|7.000010442|3.000016247 | .79428e-4 .8825338351e-5
15 |-4.000007832|8.999986719(6.999998635|3.000004563 | .14223e-4 .1580335665e-5
16 |-3.999998975|8.999996678|6.999997931|2.999998863 .9959e-5 .1106555964e-5
17 |-3.999998448|9.000001054|6.999999571|2.999998930 .4376e-5 .4862221653e-6
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18

-3.999999678

9.000000851

7.000000192

2.999999845

.1230e-5

.1366666537e-6

19

-4.000000145

9.000000100

7.000000128

3.000000120

.751e-6

.8344444352e-7

20

-4.000000095

8.999999896

7.000000010

3.000000062

.204e-6

.2266666693e-7

Para Gauss-Seidel, la componente i-ésima de la iteracién (k+1)-ésima se calcula como:
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para cada componentei = 1, 2, ..., n de cada iteracién xD x@ . cuandok =0, 1, 2, .... Se utilizan las ultimas componentes
calculadas en la obtencién de las siguientes.

GAUSS-SEIDEL

Iter. x®) Estimacion errores

k x1 K xpK) x3®) x4 I e® [l I e® [l /1| x(K) [0
0 1 1 1 1 0 0

1 [.5000000000(12.27777778|7.722222222|2.916666667|11.27777778 .9185520362
2 |-4.541666668|8.677469137|6.881558642|3.016782407(5.041666668 .5810065802
3 [-3.911168982(9.052201218|7.019726830(2.997182838| .630497686 | .6965131141e-1
4 (-4.014795122|8.991310588(6.996712288(3.000469667| .103626140 | .1152514297e-1
5 [-3.997534215|9.001448161|7.000547951(2.999921722(.17260907e-1| .1917570006e-2
6 [-4.000410962|8.999758641|6.999908675|3.000013047| .2876747e-2 | .3196471277e-3
7 [-3.999931505|9.000040227|7.000015221|2.999997825| .479457e-3 .5327276189%e-4
8 [-4.000011415(8.999993297|6.999997464(3.000000362| .79910e-4 .8878895502e-5
9 |[-3.999998098(9.000001118|7.000000422(2.999999940( .13317e-4 .1479666483e-5
10 |-4.000000318(8.999999814|6.999999930|3.000000010| .2220e-5 .2466666718e-6
11 |-3.999999948(9.000000031|7.0000000112.999999998 .370e-6 4111111097e-7
12 |-4.000000008(8.999999996|6.999999999|3.000000000 .60e-7 .6666666670e-8
13 |-4.000000000(9.000000000|7.000000000|3.000000000 .8e-8 .8888888889e-9
14 |-4.000000000(9.000000000|7.000000000|3.000000000 0. 0.

15 |-4.000000000(9.000000000|7.000000000|3.000000000 0. 0.

16 |-4.000000000(9.000000000|7.000000000|3.000000000 0. 0.

17 |-4.000000000(9.000000000|7.000000000|3.000000000 0. 0.

18 |-4.000000000(9.000000000|7.000000000|3.000000000 0. 0.

19 |-4.000000000(9.000000000|7.000000000|3.000000000 0. 0.

20 (-4.000000000{9.000000000(|7.000000000{3.000000000 0. 0.

El método SOR (Successive Overrelaxation) pretende ser una aceleracion del método de Gauss-Seidel. Introduce un parametro w
de aceleracion o relajacion para realizar una media ponderada de la iteracién anterior y la actual con Gauss-Seidel. Siw = 1 es el
método de Gauss-Seidel. En SOR, la componente i-ésima de la iteracién (k+1)-ésima es por tanto:

xiE+HD = 7+ D 4 (1 - w) xi®

para cada componentei = 1, 2, ..., n de cada iteracion x(l), X(Z), ...,cuandok =0, 1, 2, .... El valor zi(k"'l) es la i-ésima

componente del vector de la (k+1)-ésima iteracion calculada por Gauss-Seidel a partir del vector actual x

(k+1).

SOR, w=.9
Iter. x®) Estimacién errores
k x1K) xpK) x3K) x4 K I e o |l e® [l /1| x(K) [0
0 1 1 1 1 0 0
1 |.5500000000(11.16500000(6.930437500|2.431815625|10.16500000 .9104343932
2 |-3.498045312(9.494635781|7.041239435|2.948269640(4.048045312 14263507738
3 [-3.977641149|9.058269418|7.007374958|3.001319794| .479595837 | .5294563618e-1
4 (-4.002742210/9.003265328|7.000944824(3.001174832|.55004090e-1| .6109348997e-2
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5 1-4.000911976(8.999629009|7.000082316/3.000210978| .3636319e-2 | .4040521000e-3
6 |-4.000146763(8.999860213/6.999999731|3.000022105| .765213e-3 .8502498727e-4
7 [-4.000014494|8.999977305/6.999998277/3.000000722| .132269e-3 .1469659262e-4
8 |-4.000000287(8.999997846|6.999999634(2.999999735| .20541e-4 .2282333880e-5
9 [-3.999999781/8.999999977/6.999999955/2.999999932 .2131e-5 .2367777784e-6
10 [-3.999999946(9.000000037{6.999999998|2.999999990 .165e-6 .1833333326e-7
11 /-3.999999993(9.000000008|7.000000000/2.999999999 47e-7 .5222222218e-8
12 [-3.999999999(9.000000001|{7.000000000|3.000000000 .7e-8 7777777777e-9
13 |-4.000000000{9.000000000|7.000000000/3.000000000 .1e-8 11111111119
14 {-4.000000000(9.000000000{7.000000000|3.000000000 0.

15 |-4.000000000{9.000000000|7.000000000/3.000000000 0. 0.

16 [-4.000000000(9.000000000{7.000000000|3.000000000 0. 0.

17 |-4.000000000{9.000000000|{7.000000000/3.000000000 0. 0.

18 [-4.000000000(9.000000000{7.000000000|3.000000000 0. 0.

19 |-4.000000000{9.000000000|{7.000000000/3.000000000 0. 0.

20 (-4.000000000/9.000000000(7.000000000{3.000000000 0. 0.

SOR, w=1.1

Iter. x® Estimacién errores

K < S ) 0 1e® 1w |11 e® (1w /1) x5 ||
0 1 1 1 1 0 0

1 [.4500000000(13.38722222|8.540118055(3.470845718|12.38722222 .9253019048
2 |-5.715597395|7.440656478|6.4604251042.882639906/6.165597395 .8286362115
3 [-3.383290970(9.542645102(7.197231670|3.034316761|2.332306425 .2444087986
4 (-4.224387031|8.806859519(|6.927585355(2.989020839| .841096061 .9550465284e-1
5 [-3.917819215(9.069832156|7.026633610|3.003716829| .306567816 .3380082572e-1
6 |-4.030190806(8.974527825|6.990194044|2.998695640| .112371591 .1252117027e-1
7 1-3.988891004(9.009336370(7.003612485|3.000467744|.41299802e-1| .4584111449e-2
8 |-4.004091202|8.996568865|6.998668746|2.999830176|.15200198e-1| .1689555010e-2
9 [-3.998492595(9.001262760(7.000490671|3.000062087| .5598607e-2 .6219801765e-3
10 |-4.000555542|8.999534907|6.999819133|2.999977214| .2062947e-2 | .2292281792e-3
11 |-3.999795231(9.000171372|7.000066675|3.000008381| .760311e-3 .8447739144e-4
12 |-4.000075482|8.999936839|6.999975422/2.999996914| .280251e-3 .3113921853e4
13 |-3.999972177(9.000023280|7.000009060|3.000001137| .103305e-3 .1147830364e-4
14 |-4.000010257{8.999991419/6.999996660|2.999999581| .38080e-4 .4231115145e-5
15 |-3.999996219(9.000003164|7.000001232|3.000000154| .14038e-4 .1559777229e-5
16 |-4.000001396(8.999998833|6.999999546|2.999999945 .5177e-5 .5752222968e-6
17 |-3.999999485(9.000000430|7.000000167|3.000000022 .1911e-5 .2123333232e-6
18 |-4.000000190{8.999999843|6.999999939|2.999999993 .705e-6 .7833333470e-7
19 |-3.999999931(9.000000057|7.000000022|3.000000003 .259e-6 .2877777760e-7
20 (-4.000000027|8.9999999786.999999990(2.999999998 .96e-7 .1066666669e-7
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