CE317
Computer Methods in Civil Engineering

The False-Position Method: 

►Key-idea:  

The idea is Similar to the bisection method. However, the root is estimated by linear interpolation between the lower and upper limits of the root as illustrated by the figure shown below.
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From the similarity of the two shaded triangles:
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►Procedure:

1- Choose two initial guesses for the lower value (xll) and the upper value (x1u) of the root. The choice must satisfy the inequality f(xll)*f (x1u) < 0.

2- Estimate the first guess of the root by
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3- Calculate the second guesses for the lower value (x2l)and the upper value (x2u) of the root by

if f (x1l ) *f(x1r) < 0,
then:
x2l = x1l and x2u = x1r


if f (x1l ) *f(x1r) > 0
then:
x2l = x1r and x2u = x1u
4- Estimate the second guess of the root by
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5- Repeat step 3 and 4 until  xir / x(i-1)r *100 < |εs|

►Examples1:

Example 1: Re-do the example of the previous lecture using the the false-position method

Solution:
	Iter
	Xl
	Xu
	Xr
	F(Xl)
	F(Xu)
	F(Xr)
	εa(%)

	1


	0.
	1.
	0.6851
	-1.0000
	0.4597
	-0.0893
	32.35

	2


	0.6851
	1.
	0.7363
	-0.0893
	0.4597
	-0.0047
	-1.48


The method converges with the required accuracy after 2 iterations only which is faster than the bisection method. The following example however, shows that this is not the case always.

►Example 2: 

Use the false-position method to estimate the numerical root of f(x)=x10-1 between x=0 and x=1.3.

Solution: 

	Iter
	Xl
	Xu
	Xr
	F(Xl)
	F(Xu)
	F(Xr)
	εa(%)

	1
	0.
	1.3
	0.09430
	-1.0000
	12.7858
	-1.0000
	90.6

	2
	0.09430
	1.3
	0.181759
	-1.0000
	12.7858
	-1.0000
	81.8

	. .
	. .
	. .
	. .
	. .
	. .
	. .
	. .

	10
	0.686943
	1.3
	0.730446
	-0.976
	12.7858
	-0.957
	26.955


So that even after 10 iterations, the approximate error is around 27%. The reason is described by the following graph. 
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Try to solve the example using the bisection method and notice the difference.

►Advantages 

Converges faster than the bisection method in most cases.

►Disadvantages 

In certain cases like the one in Example 2, it performs poorly.
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