

 FALSE-POSITION METHOD OF SOLVING A NONLINEAR EQUATION 

This method attempts to solve an equation of the form f(x)=0. (This is
very common in most numerical analysis applications.) Any equation can be
written in this form.
The algorithm requires a function f(x) and two points a and b for which
f(x) is positive for one of the values and negative for the other. We can write
this condition as f(a)f(b)<0.
If the function f(x) is continuous on the interval [a,b] with f(a)f(b)<0,
the algorithm will eventually converge to a solution.
The idea for the False position method is to connect the points (a,f(a)) and
(b,f(b)) with a straight line.
Since linear equations are the simplest equations to solve for find the regulafalsi
point (C) which is the solution to the linear equation connecting the
endpoints.
Look at the sign of f(C):
If sign (f(C)) = 0 then end algorithm
else If sign(f(C)) = sign(f(a)) then set a = C
else set b = C
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program faise_po:
implicit none
real::a,b,c,x,f,error=1e-5
f(x)= X3 -2

10 read(*,")a,b

If (f (a) * f (b).gt.0) goto 10
20 c=b-(f(b)*(b-a))/(f(b)-f(a))
If (f(c)==0)t hen

print*,"the root =",c

elseif (f(c)*f(a)<0) then
b=c

else

azc endif

if (abs(b-a).It.error) then
print*,"the root=",c
else ; goto 20
endif

end
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Example

Find the root of f(x)=(x—4) (x+2)=0. using the initial guesses of *=-2.5 and
% =-1.0, and a pre-specified tolerance of €,=0.1%.

Solution

The individual iterations are not shown for this example, but the results are summarized in
Table . It takes five iterations to meet the pre-specified tolerance.

(x—4)" (x+2) = 0for false-position method.

Table Root of f(x)

Iteration Lo )] () s | 7€)
1 -21.13 | 25.00 -1.813 | N/A 6.319
2 -21.13 | 6.319 -1.971 | 8.024 1.028
3 -21.13 | 1.028 -1.996 | 1.229 0.1542
4 -21.13 | 0.1542 | -1.999 | 0.1828 | 0.02286
5 -21.13 | 0.02286 | -2.000 | 0.02706 | 0.003383
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Estimate the root, £, of the equation f(x)=0as
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Now check the following
1f (. )f( £) < 0. then the root lies between 4, and (: then & =5, and

I f (e, )£( € )> 0. then the root lies between ¢ and 1, then o
If f(er )ff ) =0. then the root is . Stop the algorithm.
Find the new estimate of the root
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