Jacobiova metoda

Princip:

7, i-té rovnice vyjadrime i-tou slozku vektoru x

i-t4 rovnice:  a;1x1 + AT+ ...+ ATy, = b;
1 n

Pro a;; 75 0: ;= — bz - Z QT
) j=1 gt

Iteracni formule:
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Jacobiova metoda pro reseni soustavy Ax=b, kde

A =
6 3 -1
1 5 -2
1 -3 4
b =
5
3
1
x0 =
0
0
0
H =
0 -0.5000 0.1667
-0.2000 0 0.4000
-0.2500 0.7500 0
g:
0.8333
0.6000
0.2500

vl.cisla H =

0.6308
-0.0708
-0.5601
1. iterace = [ 0.833333], rozdil
[ 0.6000001,
[ 0.2500007,
2. iterace = [ 0.575000], rozdil
[ 0.533333],
[ 0.491667],
3. iterace = [ 0.648611], rozdil
[ 0.6816677],
[ 0.506250],
4. iterace = [ 0.576875], rozdil
[ 0.6727787,
[ 0.599097],
5. iterace = [ 0.5967941, rozdil
[ 0.724264],
[ 0.610365],
X =
0.5968 € =01
0.7243 ‘

0.6104

iteraci

iteraci

iteraci

iteraci

iteraci

[ 0.833333]
[0.600000]
[0.250000]

[ ~-0.258333]
[-0.066667]
[0.241667]

[ 0.073611]
[0.148333]
[0.014583]

[ -0.071736]
[-0.008889]
[0.092847]

[ 0.019919]
[0.051486]
[0.011267]



Gaussova-Seidelova metoda

Princip:

Stejny jako u Jacobiovy metody s tim rozdilem,
Ze jestlize pii vypoctu (k + 1)-iterace jiz zname
(k + 1)-iteraci nékterych slozek, tak ji pouzijeme.

Iterac¢ni formule:

1 i—1 3 n ’
ngkﬂ) _ (bi - aij$§A+1) .S az’jfcg-l"))
g j=1 j=i+1
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Gauss-Seidelova metoda pro reseni soustavy Ax=b, kde

A =

x0

vl.

[
WU = O

o OO

OO0

0.8333
0.4333
0.3667
cisla H

0
-0.1122
0.4456

iterace

iterace

iterace

iterace

0.5898

0.7279
0.6485

-0.5000 0.1667
0.1000 0.3667
0.2000 0.2333

— — —
OO O OO O o ReRe)

—
OO O

.8333331, rozdil
.4333331,
.366667],

.6777781, rozdil
.6111117,
.5388897],

.6175931, rozdil
.6920371,
.6146307,

.589753], rozdil
.7279017,
.6484887,

iteraci

iteraci

iteraci

iteraci

[ 0.833333]
[0.433333]
[0.366667]

[ -0.155556]
[0.177778]
[0.172222]

[ -0.060185]
[0.080926]
[0.075741]

[ -0.027840]
[0.035864]
[0.033858]



Relaxac¢ni metoda SOR

Princip:

Vyjdeme z Gaussovy-Seidelovy metody jejiz iteracni
formuli lze psat takto:

2 = xz(k) + % kde

]

. 1 1—1 . n
TZU”) S — (bi — > aij$§k+1) -y aijw§k))
; j=1 j=i

Abychom urychlili vypocet, nebudeme pricitat ngk),

ale wrz(k), t].

+ wrz(k)

]

(k1) _ (k)

Iteracni formule:

ﬂ ]_ i—1 . n [
$§A+1) _ CEZ(k) Lo (bz' S @ij$§k+1) — aijx§k))
. 1 1

Q5

Poznamka:
(k + 1)-iterace metody SOR je linedrni kombinaci (k4 1)-iterace
ziskané Gauss-Seidlovou metodou a predchozi k-té iterace.

L7

. 1 —1 . n . .
z Y =y — (bi Y gtV - % aijxy”)) +(1 — w)xz(l”)
j=1 j=itl )

Q5

5 7 Gaussovy—vSeidelovy metody
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Relaxacni metoda SOR pro reseni soustavy Ax=b, kde

A =
6 3 -1
1 5 -2
1 -3 4
b =
5
3
1
x0 =
0
0
0
omega =
1.2000
H =
-0.2000 ~0.6000
0.0480 ~-0.0560
0.1032 0.1296
g:
1.0000
0.4800
0.4320

vl.cisla H =

0.1224 + 0.08071
0.1224 - 0.08071
-0.3721

1. iterace = [ 1
[ O
[ O
2. iterace = [ O
[ O
[ O
3. iterace = [ 0
[ O
[ 0
X =
0.5983
0.7523
0.6670

opt_omega =

1.1262

.000000], rozdil iteraci
.4800001,
.4320007,
.598400], rozdil iteraci
.6877447,
.6530507,
.5982841, rozdil iteraci
.7523277,

.6669997,

m
It
D

[ 1.000000]
[0.480000]
[0.432000]

[ -0.401600]
[0.207744]
[0.221050]

[ -0.000116]
[0.064583]
{0.013950]
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Jacobiova metoda pro reseni soustavy Ax=b, kde

A =
1 2
1 1
2 2
b =
1
3
5
x0 =
0
0
0
H =
0 -2
-1 0
-2 -2
g:
1
3
5
vl.cisla H =
1.0e~-05 *
-0.4588 + 0.

79461

-0.4588 - 0.79461

0.9175

1. iterace

2. iterace

il

3. iterace

1l

4. iterace

I

1.0000001,
3.0000007,
5.0000001,

5.0000007,
~3.0000007,
-~3.0000001],

1.0000007,
1.0000007,
1.0000001,

.0000007,
.0000007,
.0000007},

s

rozdil

rozdil

rozdil

rozdil

iteraci

iteraci

iteraci

iteraci

[ 1.000000]
[3.000000]
[5.000000]

[ 4.000000]
[-6.000000]
[~8.000000]

[ -4.000000]
[4.000000]
[4.000000]

[ 0.000000]
[0.000000]
[0.000000]
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Gauss-Seidelova metoda pro reseni soustavy Ax=b, kde gZﬁgxygéjm;:\]

1
Ul W N B

OO O

loReRe]

iterace

iterace

iterace

iterace

iterace

iterace

2 -2
1 1
2 1
-2 2
2 -3
0 2

1}

= [ 1.000000], rozdil iteraci [ 1.000000]
[ 2.0000007, [2.000000]
[ -1.0000007, [-1.000000]

= [ -5.000000], rozdil iteraci [ -6.000000]
[ 9.0000007, [7.000000]
[ -3.0000007, [-2.000000]

= [ -23.000000], rozdil iteraci [ -18.000000]
[ 29.0000001, [20.000000]
[ -7.000000], [-4.000000]

= [ ~71.000000], rozdil iteraci [ -48.000000]
[ 81.0000007, [52.000000]
[ -15.0000007, [-8.000000]

= [ -191.000000], rozdil iteraci [ -120.000000]
[ 209.0000007], [128.000000]1
[ -=31.0000007, [-16.000000]

= [ -479.000000], rozdil iteraci [ -288.000000]
[ 513.0000007], [304.000000]
[ -63.0000007, [-32.000000]



Pi5a

Jacobiova metoda pro reseni soustavy Ax=b, kde

A =
5 3 4
2 5 4
1 4 5
b =
12
11
10
x0 =
0
0
0
H =
0 ~0.6000 -0.8000
-0.4000 0 -0.8000
-0.2000 -0.8000 0
g"_.‘
2.4000
2.2000
2.0000

vl.cisla H

-1.1592
0.4000
0.7592
1. iterace = [ 2.400000], rozdil iteraci [ 2.400000]
[ 2.2000007], [2.200000]
[ 2.0000001], [2.000000]
2. iterace = [ -0.520000], rozdil iteraci [ =-2.920000]
[ -0.360000], [-2.560000]
[ -0.2400001, [-2.240000]
3. iterace = [ 2.808000], rozdil iteraci [ 3.328000]
[ 2.600000], [2.960000]
[ 2.392000], [2.632000]
4. iterace = [ -1.073600]1, rozdil iteraci [ -3.881600]
[ -0.8368007, [-3.436800]
[ -0.641600], [-3.033600]
5. iterace = [ 3.415360], rozdil iteraci [ 4.488960]
[ 3.142720], [3.979520]
[ 2.8841607, [3.525760]}
6. iterace = [ -1.792960], rozdil iteraci [ -5.208320]
[ -1.4734727, [-4.616192]
[ -1.1972487, [-4.081408]

7. iterace = [ 4.241882], rozdil iteraci [ 6.034842]
[ 3.8749827, [5.348454]
[ 3.5373701, [4.734618]




T V4

Gaugs-Seidelova metoda pro reseni soustavy Ax=b, kde
al

A =
5
2
1
b =
12
11
10
x0 =
0
0
0
H =
0
0
0
2.4000
1.2400
0.5280

vl.cisla H

0
0.1519
0.6321

1. iterace

2. iterace

3. iterace

4. iterace

5. lterace

6. ilterace

7. iterace

8. iterace

9. iterace

> U1 W

i

I

~-0.6000
0.2400
-0.0720

—, —1 Fﬁ —, - — —_
OHKM OFFE OFRRF Ok ORR OKFKF OFN

O b

Ut > i

.40000017,
.2400007,
.5280007,

.23360017,
.2841607,
.7259527,

. 0487427,
.1997417,
.830458],

.0157887,
.1293187%,
.8933881,

.007699],
.0822107,
.9326927,

.0045207,
.052038],
. 9574657,

.0028057,
.0329067,
.9731147,

.001765],
.0208027,
.9830057,

.0011147,
.0131507,

-0.8000
-0.4800
0.5440

rozdil

rozdil

rozdil

rozdil

rozdil

rozdil

rozdil

rozdil

rozdil

iteraci

iteraci

iteraci

iteraci

iteraci

iteraci

iteraci

iteraci

iteraci

[ 2.400000]
[1.240000]
[0.528000]
[ -1.166400]
[0.044160]
[0.197952]
[ -0.184858]
[-0.084419]
[0.104506]
[ -0.0325854]
[-0.070424]
[0.062930]
[ -0.008090]
[-0.047108]
[0.039304]
[ -0.003179]
[~0.030172]
[0.024773]
[ -0.001715]
[-0.019132]
[0.015649]
[ -0.001040]
[-0.012103]
[0.009891]

[ -0.000650]
[-0.007652]

[Aovergrye|




Jacobiova metoda pro reseni soustavy Ax=b, kde

A =

8

1

0

b =

14

12

2

x0 =

0

0

0

H =
0
-0.1000
0

g =
1.7500
1.2000
1.0000

vl.cisla H

0.2236
-0.2236
0

1. iterace

2. iterace

3. iterace

4. iterace

5. iterace

1.0019
1.0005
1.0000

[l

-0.5000

HEE RPOO Rk

P OO

—1
=

N =N

-0.2500

0 -0.1000

0

.7500007,
.20000017,
.0000007,

.90000017,
.92500017,
.00000017,

.0375001,
.0100001,
.0000007,

.99500017,
.99625017,
.0000007,

.0018757,
.00050017,
.0000007,

0

rozdil

rozdil

rozdil

rozdil

rozdil

iteraci

iteraci

iteraci

iteraci

iteraci

[ 1.750000]
[1.200000]
[1.000000]

[ -0.850000]
[-0.275000]
[0.000000]

[ 0.137500]
[0.085000]
[0.000000]

[ -0.042500]
[~0.013750]
[0.000000]

[ 0.006875]
[0.004250]
[0.000000]
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