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sample program for numerical integration
produced by Takahiro IWAYAMA
2017.10.17

program integration_sample

implicit none

integer :: n=2**x10 ! n: number of division

X : independent variables

x_min: lower bound of integration

x_max: upper bound of integration
real(8) :: X, X_min, x_max

I_theo: results of integration

I_trap: results of numerical integration by trapezoidal method
real(8) :: I_theo, I_trap

pi: 3.141592...

g: integrand

real(8) :: Pi, g

pi=acos(-1.0d0)

x_min=0.d0

x_max=1.d0

I_theo=pi

call trapezoidal(x_min, x_max, n, I_trap)

write(6,*) n, I_theo, I_trap, (I_trap-I_theo)/I_theo

stop

end program integration_sample



subroutine trapezoidal(x_min, x_max, n, I_trap)

! numrical integration according to trapezoidal method
integer i, n

! n: number of division

! x: independent variable

! dx: increment of x

! x_min: lower bound of integration

! x_max: upper bound of integration
real(8) :: x, dx, x_min, x_max

! IT_trap: results of numerical integration by trapezoidal method

real(8) :: I_trap
! g: integrand

real(8) :: g

I_trap=0.40

dx=(x_max-x_min)/dble(n)
I_trap=I_trap+(g(x_min)+g(x_max))*dx*0.5d0
do i=1, n-1
x=x_min+dble (i) *dx
I_trap=I_trap+g(x)*dx

enddo

return

end subroutine trapezoidal

real(8) function g(x)

real(8) :: X

g=4.d0/ (1.d0+x**2)
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return

end function g
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