
c  Sample program to integrate the second-order differential equation 
c  d2y/dt2+gamma*dy/dt+omega*omega*y=a*sin(omega0*t), using subroutine 
rk4. 
c  The equation is written as a system of 2 coupled first-order ordinary 
c  differential equations: dy(1)/dt=y(2), 
dy(2)/dt=-gamma*y(2)-omega*omega*y(1) 
c  +a*sin(omega0*t).  Note that the user must provide subroutine fcn and the 
c  main program. 
cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
cccccccc 
      program ddsho 
c  Integrates the equation of motion of a damped, driven simple harmonic 
c  oscillator. 
      implicit double precision (a-h,o-z) 
      dimension y(2) 
      common /params/ gamma,omega,omega0,a 
c 
c  Damping coefficient, resonant frequency, driving frequency, 
c  driving amplitude. 
      gamma=1.0d0 
      omega=2.0d0 
      omega0=3.0d0 
      a=1.0d0 
c  Initial conditions.  Note that y(1)=y, y(2)=dy/dt. 
      t=0.0d0 
      y(1)=1.0d0 
      y(2)=0.0d0 
c  Timestep. 
      dt=0.05d0 
c  Maximum time. 
      tmax=15.0d0 
c  Loop over timestep. 
      nsteps=tmax/dt 
      write(10,*) t,y(1),y(2) 
        do 10 i=1,nsteps 
        tend=t+dt 
        call rk4(2,t,y,tend) 
c  Write results to disk file. 
        write(10,*) t,y(1),y(2) 
10    continue 
c  All done. 
      stop 
      end 
cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
cccccccc 
      function fcn(n,t,y,dydt) 
c  Evaluates the time derivatives of our variables y(1)=y, y(2)=dy/dt for 
c  the damped, driven simple harmonic oscillator. 
      implicit double precision (a-h,o-z) 
      dimension y(n),dydt(n) 
      common /params/ gamma,omega,omega0,a 
c 
      dydt(1)=y(2) 
      dydt(2)=-gamma*y(2)-omega*omega*y(1)+a*sin(omega0*t) 
      return 
      end 
cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc



cccccccc 
      subroutine rk4(n,x,y,xend) 
c  RK4 integrates a single step, from x to xend, of the system of n 
c  first-order differential equations dy/dx=yprime(x,y) given by 
c  subroutine fcn, which must be provided by the user. 
c  On input y contains y(x); x=xend and y=y(xend) are returned. 
c  N.B. this subroutine makes no attempt to monitor or control errors! 
c 
      implicit double precision (a-h,o-z) 
      dimension y(n),yprime(10),y1(10),y2(10) 
c 
      if (n.gt.10) stop 'Storage exceeded in subroutine rk4!' 
      delx=xend-x 
      delx2=0.5d0*delx 
c  Stage 1 of RK4. 
      call fcn(n,x,y,yprime) 
 do 10 i=1,n 
 y1(i)=delx2*yprime(i) 
 y(i)=y(i)+y1(i) 
10    continue 
c  Stage 2 of RK4. 
      x=x+delx2 
      call fcn(n,x,y,yprime) 
 do 20 i=1,n 
 y2(i)=delx2*yprime(i) 
 y(i)=y(i)+y2(i)-y1(i) 
20    continue 
c  Stage 3 of RK4. 
      call fcn(n,x,y,yprime) 
 do 30 i=1,n 
 y1(i)=y1(i)/3.0d0 
 y2(i)=delx*yprime(i)-y2(i) 
 y(i)=y(i)+y2(i) 
30    continue 
c  Stage 4 of RK4. 
      x=x+delx2 
      call fcn(n,x,y,yprime) 
 do 40 i=1,n 
 y1(i)=y1(i)-y2(i) 
 y2(i)=delx2*yprime(i)+y2(i) 
 y(i)=y(i)+y1(i)+y2(i)/3.0d0 
40    continue 
c 
      return 
      end 
 
 


