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Given n- pairs of values (x0 , y0 ) , (x1 , y1 ), ... (xn-1 , yn-1 ), a polynomial of degree (n-1) that interpolates y(x)  for       

       x0  ≤   x ≤  xn-1  is defined by
     p(x) =  ∑ i  L i (x)  yi    (i= 0, n-1).
L i (x)  is the Lagrange multiplier function

 L i (x)  =   ∏ j ′  ( x – x j )/( xi - x j)  whre the term i=j is omitted in both the numerator and denominator. 
They have the property

      L i (xk )  = δ i k  ,
thus   p(xk ) = y(xk).

In the example given below   sin(x) ,for   0 ≤   x ≤ π /2, is approximated by a polynomial of degree four.  
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      dimension x(0:100) , y(0:100)

      data (x(i),i=0,100,1) /0.,.3926, 0.7853,1.1781,1.5707 , 96*0./,

     $  (y(i),i=0,100,1) /0.,.3826, 0.707, .9239 ,1., 96*0./

      pi=2.*asin(1.)

      Print*,'input  n= number of points'

      read*,npoints

      x1=0.

      x2=pi/2.

      nstep=10

      dx=(x2-x1)/float(nstep)

      do 20 in=0,nstep

      xin=dx*float(in)

      sum=0.

      do 30 i=0,npoints-1

      tx=y(i)

      do 40 j=0,npoints-1

      if(i.ne.j)then

      tx=tx*(xin-x(j))/(x(i)-x(j))

      endif

40    continue

      sum=sum+tx

30    continue

      print 100, xin,sin(xin), sum

20    continue

100   format(2x,'x,sin(x),sum=',3(3x,e11.4))

      stop

      end

input  n= number of points  5

  x,sin(x),sum=    0.0000E+00    0.0000E+00    0.0000E+00

  x,sin(x),sum=    0.1571E+00    0.1564E+00    0.1563E+00

  x,sin(x),sum=    0.3142E+00    0.3090E+00    0.3090E+00

  x,sin(x),sum=    0.4712E+00    0.4540E+00    0.4540E+00

  x,sin(x),sum=    0.6283E+00    0.5878E+00    0.5878E+00

  x,sin(x),sum=    0.7854E+00    0.7071E+00    0.7071E+00

  x,sin(x),sum=    0.9425E+00    0.8090E+00    0.8089E+00

  x,sin(x),sum=    0.1100E+01    0.8910E+00    0.8910E+00

  x,sin(x),sum=    0.1257E+01    0.9511E+00    0.9512E+00

  x,sin(x),sum=    0.1414E+01    0.9877E+00    0.9879E+00

  x,sin(x),sum=    0.1571E+01    0.1000E+01    0.1000E+01
