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  We seek a root  -r- of the function f(x). At that  point f(x=r)=0 . Suppose (df/dx)x=r ≠ 0.    

The derivative definition allows an iteration method for findimg a root.

Let  x1 be a first approximation to root r.

Then x2 = x1 + ∆x  is a second approximation to the mentioned root r

We have from the definition

{f(x1 + ∆x ) – f(x1) }/ (x2 – x1) ≈  (df/dx)x1                          (4.1)

The right hand side in(4.1) is known exactly because the function f(x) is given analytically and the derivative is known exacty.It si on the left hand side that we make the following approximation. 

Take f(x1 + ∆x) = f(x2) = 0 in (4.1) Then  

       -f(x1) / (x2 – x1) ≈  (df/dx)x1        

and solving for  x2      gives 

x2 = x1 - f(x1)/ [ (df/dx)x1  ]                                                 (4.2)

The procedure has to be repeated   and the iteration rule is 

xn = xn-1 - f(xn-1)/ [ (df/dx)n-1 ]                                       (4.3)

The n-th approximation to the root  -r- is obtained from the (n-1)th estimate.  

Esxample : find the roots of        f(x) = x**2 -4.*x+3.

for the first root we star at x1=0.

FORTAN code  

c Newton's roots methods

      f(x) = x**2 -4.*x+3.

      dfdx(x)=2.*x-4.

c the roots are easily obatined from the quadaratic formula r1=1.,r2=3.

      data x1,niter /0. , 10/

      do  10 i=1,niter

      x2=x1-f(x1)/dfdx(x1)

      print*,'iter,x2,f(x2)=',i,x2,f(x2)

      x1=x2

10    continue

      stop

      end  

In five iterations we achieve f(r)=0.  , the root is x=1.              
iter,x2,f(x2)= 1  0.75  0.5625

 iter,x2,f(x2)= 2  0.975000024  0.0506249517

 iter,x2,f(x2)= 3  0.999695122  0.000609848474

 iter,x2,f(x2)= 4  0.99999994  1.1920929E-007

 iter,x2,f(x2)= 5  1.  0.
For the second root we started at x1=5.

iter,x2,f(x2)= 1  3.66666675  1.77777803

 iter,x2,f(x2)= 2  3.13333344  0.28444469

 iter,x2,f(x2)= 3  3.00784326  0.0157480296

 iter,x2,f(x2)= 4  3.00003052  6.10360876E-005

 iter,x2,f(x2)= 5  3.  0.

End of lecture 4
