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References:

1. Schaum's Outline of Numerical Analysis by Francis Scheid , chapter 16.
In Ref 1 the singular integral 

      I   =∫ f(x) dx    ≡   ∫   exp( -x2 -1/x2) dx     ,              0 ≤ x  ≤ ∞       (1) 

is computed . Initially a parameter  t  , is introduced

defining  the function 

 F(t) = ∫   exp( -x2 -t/x2) dx                                                   (2)

 and the derivative

   dF(t)/dt  = -2t ∫ (1/x2 ) exp( -x2 -t/x2) dx   .                      (3)

After some steps it s shown that   

dF/dt  = -2 F(t)   , thus    F(t)  = C exp(-2t)  .

from (2) 

                      C =   F(0)= ∫   exp( -x2 ) dx  = π1/2/2                  (4)     
and 

           F(t=1) = I = ( π1/2/2 ) exp(-2) =0.119937772                                                           
The purpose of this note is to integrate numerically Eq(1) using double precission arithmetic and the trapezoid rule.
The initial point in the integration summation is

sum=   (∆x/2) ( 0 +  exp( -(∆x)2 -1/(∆x)2 ).
From there on the trapezoid rule loks like

sum=sum+ (∆x/2) ( f(x) +  f(x-∆x ).

RUN

sum, exact=  0.119937772  0.119937772
FORTRAN code

c singular integral  april 8 ,2008

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

      data nstep ,xf/3000,5.5d0/

      f(x)=exp(-x**2-1.d0/x**2)

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

      dx=xf/dfloat(nstep)

      sum=(dx/2.d0)*(0.d0+f(dx))

      do 10 i=2,nstep

      x=dx*dfloat(i)

      sum=sum+ (dx/2.d0)*(f(x)+f(x-dx))

10    continue

      exact=(dsqrt(pi)/2.d0)*dexp(-2.d0)

      print*,'sum, exact=',sum, exact

      stop

      end

