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Note that we obtain'the same result from both the techniques.

Gauss-Seidel] Iteration Method

We now use on the right hand side of (3.69), all the available values from the present i lterau
write the Gauss- Seidel method as.
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which may be rearranged in the form
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Since we replace the vector x* in the right side of

called the method of successive displqcement_

In matrix notation, (3.72) becomes ‘
D+ L)yx*D = _yx® , b

(3.69) element by element, this method is a

oF | -- x*+D _ - + L) Ux(k) + (D + L)_lb
‘ =Hx® ¢t - 017 37
where H——(D+L)- Uandc=(D+L')—1b ,
Equation (3.73) can altematlvely be wrltten as
(k+l)

x(k) @ sty w4 p 4y

:xm‘“)%) D+ L+ Uy 4 @+ LD
" - (D+ L)n Ax(L) + (D L)—lb
TXTED 4Ly gy g ®
it (k) (b — Ax®),
We write V' = (D + L)—l (k)
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where . .
rewrite the above equations as

® by forward substitution. The solution is then found from

and solve for v
| ®* D = B 4 @)

|

equations describe the Gauss-Seidel method in an error format.

These
grample 3.22 Solve the system of equations
2x, - X +0x;3=7
X, 42Xy - Xy =1
0x; = x +2x3=1

using the Gauss-Seidel method given in equatio
(3.74). Take the initial approximation as x©@ = 0 and perform three iterations.

(i) We have

2 00 fo -1 0
p+L=|-1 20/,U=(0 0 -1
0 -1 2 0o 0 0

The Gauss-Seidel method gives .
@D o @+ L Ux® + O+ LY'b.

Weget -
. 2 o0o0]"" iz 0o 0
T @+Ly'=| -1 20 = |1/4 1/2 0
' 0 -1 1/8 1/4 1/2
1/2 0 0 7[0 -1 0] 0 -1/2
M+ U=|1/4 1/2 0 |[0 0 —1ly=|0 -1/4
1/8 1/4 1/2]10. 0 OJ 0 -1/8
1/72 0 01[7 712
@+Ly b=|1/4 172 0-||1|=]9/4
" 1/8 1/4 1/2]|1 13/8
e ) i
refore, we obtain the iteration scheme
' 0 1/2 0 72
XD =0 4 1y2|x* +|9/4
0 1/8 1/4 13/8

ns (3.73) and its error format given in equations

’ » System of Linear Algebraic Equations and Eigenvalue Problems mwmm 151 \
") _ kD (3] k () | |
y® = x* - x* and r® = b - Ax® is the residual vector.
D + L) v® = r® (3.74)
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Starting with zero initial vector, we get

3.5 4.625 53125
xV=| 225| x® = 3.625|, and x® = [4.3125
1.625 | 23125 2.6563

The exact soluuon is x = [6, 5, 3]".
(11) Using (3.74), we get for x© =0
k=0: @ =p_AxO® =[7,1,1]T

1/2 K
V2= +Ly @ =[1/4 1/2 [1 = 225
1/8 1/4 1/2]]1 1.625
xD = xO 4 yO _ 35 2.25, 1625]T
| 57 2.25
k=1 D —p_AxD=|1]= J 225 |= 1625
: 1 0 1.625
1/2 225 1.125
vP=D + L)'tV = [1/4 1/ {1625 =| 1375
178 174 1/2 0.6875

x@ = x4 vy _ [4.625, 3.625. 2. 3125]7

T] 2~ 01 4.625 1.375

k=2 rP=p_Ax®_ IJ— b2 1) 3625|=] 06875
1 0 -1 223125

. . 172 0. 1.375 0.6875

=D+ L)y @,y 172 "0 {|06875| = 0.6875

/8 174 149 0 0.3438
D=x®
x!

= [5. 3125, 4.3125, 76563]7

Note that we obtain identical regyjg by both the techniqueg,

Successive Over Relaxation (SOR) Method

This method is a gcncrdllmuon 0
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