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 A  metho of integration is presented where the integrand is expanded in a Taylor series and each sries is inetgarted from 0 to h , where h is the width (dx) of the integration.

The Talyor serie derivatives are computed numerically. Their analytic expressions are not used.
I    =   ∫ f(x) dx =  ∑i    ∫  Taylor (xi ) dx 
     = f(x-h)*h+.5d0*d1f(x-h)*h**2+(1.d0/6.d0)*d2f(x-h)*h**3

         +(1.d0/24.d0)*d3f(x-h)*h**4

         +(1.d0/120.d0)*d4f(x-h)*h**5 +(1.d0/720.d0)*d5f(x-h)*h**6

The code 

c     application of Taylor's theorem to evaluate integrals

cIntegration in the interval from x0 to x0+h gives the following series

c  taylor(x)=f(x-h)*h+.5d0*d1f(x-h)*h**2+(1.d0/6.d0)*d2f(x-h)*h**3

c     $+(1.d0/24.d0)*d3f(x-h)*h**4

      implicit real*8(a-h,o-z)

      equivalence(dx,h)

      f(x)=dexp(x)

      d1f(x)=(f(x+epsi)-f(x))/epsi

      d2f(x)=(d1f(x+epsi)-d1f(x))/epsi

      d3f(x)= (d2f(x+epsi)-d2f(x))/epsi

      d4f(x)=(d3f(x+epsi)-d3f(x))/epsi

      d5f(x)=(d4f(x+epsi)-d4f(x))/epsi

      taylor(x)=f(x-h)*h+.5d0*d1f(x-h)*h**2+(1.d0/6.d0)*d2f(x-h)*h**3

     $+(1.d0/24.d0)*d3f(x-h)*h**4

     $+(1.d0/120.d0)*d4f(x-h)*h**5 +(1.d0/720.d0)*d5f(x-h)*h**6

      pi=2.d0*asin(1.d0)

      epsi=1.0d-3

      xlim=4.d0

      x1=0.d0

      nstep=4

      dx=(xlim-x1)/dfloat(nstep)

      sum=0.d0

      trap=0.d0

      do 10 i=1,nstep

      x=x1+dx*dfloat(i)

      sum =sum +taylor(x)

      trap=trap+f(x)+f(x-h)

10    continue

      trap=trap*dx/2.d0

      Print*,'   '

      print 100, nstep,sum, dexp(xlim)-dexp(x1)

100   format( 2x,'nstep=',i4,'  taylor ,exact= ',2(d13.6))

      stop

      end

      EXAMPLE 1.
      The integral        I=    ∫ exp(x) dx  from 0 to 4   is approximated  using 4  intervals
         nstep=   4  taylor ,exact ,   trapezoidal=  0.536045E+02     0.535982E+02     0.579919E+02
The numerical approximation is good to 4 digits.The trapezoidal rule gives 57.99.
Using 100 steps

  nstep= 100  taylor ,exact trap=  0.535987E+02  0.535982E+02    0.536053E+02
EXAMPLE 2.

   I=    ∫ (100/x**2)*sin(10./x) dx   from 1 to 3.
nstep=2000  taylor ,exact trap= -0.142605E+01 0.000000E+00-0.142610E+01
The Integral is calculated in Numerical Analysis (3 ed) , Burden & Faires page 176.

They give I  ~  1.426059
