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(6) Aitken Method:

To find an approximate root of f(x)=0 by using Aitken method, we need an
initial approximate root x, such that x;.;=g(x;), i=0, 1, ...which slowly convergence
to the root P and , by using Aitken’s formula:
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The sequence {x;};2, can be used to speed up convergence of any sequence that is

linearly convergent such that {x;};2, generate from Fixed-point formula.

Example (15): Find the approximate root of the equation x*-x-3=0 by using

Aitken’s method with take xo=2.5 .

Solution:
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1- f(x)=x2—x—3=0—>x=1+%=g1(x)

2-x2—x—-3=0->x=x2-3=g,(%)

9x—x2%2-3
8

3-x2—x—-3=0->x= = g3(x)
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9x —x%? -3
Xiv1 = g3(x;) = — =8

xO == 25

—y 2
Xy = ga(xg) = 2= = 240625 — find %

2
x; = g3(ay) = 22— = 2.35828

2
x3 = g3(xz) = 95(2.35828) = 22— = 2.33288

9x3 g X32 -
9x4_ - X42 -
x5 = g3(x,) = g5(2.31920) = 3 = 231176

Now we find X
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% =x, (x2 X, ) 235828 (2.35828-2.40625)

—2X, + X, 2.35828-2(2.40625 + 2.5

}> xz
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X =2.30430
X3 —2X, + %, 2.33288-2(2.35828 +2.40625
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X3 —) R =X, _ (%) 530303
- X, —2X; + X,
X4
X3 T

2
Xy L m— >A<4=x5—(x5—x4):2.30289
Xg — 2X, + X,

Home work:

Find the approximate root of the equation x>-2x-3=0 by using Aitken’s

method with take x,=4, (Find only three iteration) .
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