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Let the  y(x) = exp(-x) –x   .

We choose three points (x1,y1),(x2,y2), (x3,y3) where the function changes sign near (x2,y2).
Tha Lagrange polynomial of x as a function of y can be written

      x(y) = x1*anum1(y)/den1(y1,y2,y3)  + x2*anum2(y)/den2(y1,y2,y3)

     $  + x3*anum3(y)/den3(y1,y2,y3)                 (1)

We estimate another value for the midpoint x2 ,let’s call it x2*

by calculating      x2* = x(y=0.)  in the above polynomial.

Now reestimate y2 from the equation   

 y2* = y(x2**)= exp(-x2*)-x*.                   (2)

repeat the process until / y2/ is below a set tolerance, say 1.0E-4. 

We find a root of the equations

y(x) = exp(-x) –x                                         (3)

RUN

x2,y2=  0.567805707 -0.00103795528

 x2,y2=  0.567142129  1.84774399E-006

and

y(x)=   cos(x)**2 – x                                   (4)

RUN

x2,y2=  0.611015439  0.0598534569

 x2,y2=  0.64848727 -0.0132808499

 x2,y2=  0.640234709  0.00289804465

 x2,y2=  0.642038286 -0.000634547498

 x2,y2=  0.641643524  0.000138816249

 x2,y2=  0.641729891 -3.04423247E-005

 x2,y2=  0.641710937  6.75142928E-006

c   roots by a three point lagrange interpolation polynomial

c example    y(x)= exp(-x)-x  enter (x1,y1),(x2,y2),(x3,y3) such that

c the equation crosses the X axis near x2 then one solves for x=x(y=0)

c and evaluates y(x2*) which redefines y2.The process is repeated .

      real num1,num2,num3

      f(r)=cos(r)**2 -r

c     f(r)=exp(-r)-r

      anum1(y)=(y-y2)*(y-y3)

      anum2(y)=(y-y1)*(y-y3)

      anum3(y)=(y-y1)*(y-y2)

      den1(y1,y2,y3)=(y1-y2)*(y1-y3)

      den2(y1,y2,y3)=(y2-y1)*(y2-y3)

      den3(y1,y2,y3)=(y3-y1)*(y3-y2)

      x(y) = x1*anum1(y)/den1(y1,y2,y3)  + x2*anum2(y)/den2(y1,y2,y3)

     $  + x3*anum3(y)/den3(y1,y2,y3)

      pi=2.*asin(1.)

      x1=0.

      y1=f(x1)

      x2=pi/4.

      y2=f(x2)

      x3=pi/2.

      y3=f(x3)

      tol=1.e-5

      do 10 i=1,10

      x2i=x(0.)

      y2=f(x2i)

      x2=x2i

      print*,'x2,y2=',x2,y2

      if(abs(y2).le.tol)goto 500

10    continue

500   stop

      end

