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Reference :

1. Differential Equations by Max and Orley E. Brown Morris ( - 1952), page 102
An example from reference 1. is solved here numerically employing the finite difference method. The FORTRAN code is provided.
The system is

d2x/dt2 = 9x – dy/dt -3y + sin(2t)             (1)

dy/dt= dx/dt +x -2t                                    (2)

Equations (1) –(2) have the simple  solution

      y1= y0+dt*((x1-x0)/dt + x1 -2*(t-dt))

      x2=2.*x1-x0+(dt**2)*(9.*x1-(y1-y0)/dt -3.*y1+sin(2.*(t-dt)))

The complete analytical solution, given in Ref 1., is 

      xan(t)=c1*exp(t)+c2*t*exp(t)+c3*exp(-3.*t)-(36./325.)*sin(2.*t)

     $-(2./325.)*cos(2.*t)+2.*t +4.                    (3)
      yan(t)=(2.*c1+c2)*exp(t)+2.*c2*exp(t)*(t-1.) +(2./3.)*c3*

     $ exp(-3.*t)+(16./325.)*cos(2.*t)-(37./325.)*sin(2.*t)+6.*t+10.
                                                                         (4)
We choose the coefficients c1=c2=c3=1   . From the analytical solution we calculate the initial conditions x0,y0 and  (dx/dt)t=0 .
The results are given x , y are the numerical solutions and xan , yan the analytical answer. 
x,xa,y,ya=    0.599E+01    0.599E+01    0.117E+02    0.117E+02

 x,xa,y,ya=    0.601E+01    0.601E+01    0.118E+02    0.118E+02

 x,xa,y,ya=    0.602E+01    0.602E+01    0.119E+02    0.119E+02

 x,xa,y,ya=    0.604E+01    0.604E+01    0.120E+02    0.120E+02

 x,xa,y,ya=    0.606E+01    0.606E+01    0.121E+02    0.121E+02

 x,xa,y,ya=    0.608E+01    0.608E+01    0.122E+02    0.122E+02

 x,xa,y,ya=    0.611E+01    0.611E+01    0.124E+02    0.124E+02

 x,xa,y,ya=    0.614E+01    0.614E+01    0.125E+02    0.125E+02

 x,xa,y,ya=    0.617E+01    0.617E+01    0.126E+02    0.126E+02

 x,xa,y,ya=    0.620E+01    0.620E+01    0.127E+02    0.127E+02

 x,xa,y,ya=    0.623E+01    0.624E+01    0.128E+02    0.128E+02

 x,xa,y,ya=    0.627E+01    0.627E+01    0.130E+02    0.130E+02

 x,xa,y,ya=    0.631E+01    0.631E+01    0.131E+02    0.131E+02

 x,xa,y,ya=    0.635E+01    0.635E+01    0.132E+02    0.132E+02

 x,xa,y,ya=    0.639E+01    0.639E+01    0.133E+02    0.134E+02

 x,xa,y,ya=    0.644E+01    0.644E+01    0.135E+02    0.135E+02

 x,xa,y,ya=    0.649E+01    0.649E+01    0.136E+02    0.136E+02

 x,xa,y,ya=    0.653E+01    0.654E+01    0.138E+02    0.138E+02

 x,xa,y,ya=    0.658E+01    0.659E+01    0.139E+02    0.139E+02

 x,xa,y,ya=    0.664E+01    0.664E+01    0.140E+02    0.140E+02

 x,xa,y,ya=    0.669E+01    0.669E+01    0.142E+02    0.142E+02

 x,xa,y,ya=    0.675E+01    0.675E+01    0.143E+02    0.143E+02

 x,xa,y,ya=    0.681E+01    0.681E+01    0.145E+02    0.145E+02

 x,xa,y,ya=    0.687E+01    0.687E+01    0.146E+02    0.146E+02

 x,xa,y,ya=    0.693E+01    0.693E+01    0.148E+02    0.148E+02

 x,xa,y,ya=    0.699E+01    0.700E+01    0.150E+02    0.150E+02

 x,xa,y,ya=    0.706E+01    0.706E+01    0.151E+02    0.151E+02

 x,xa,y,ya=    0.713E+01    0.713E+01    0.153E+02    0.153E+02

 x,xa,y,ya=    0.720E+01    0.720E+01    0.154E+02    0.154E+02

 x,xa,y,ya=    0.727E+01    0.727E+01    0.156E+02    0.156E+02

 x,xa,y,ya=    0.734E+01    0.734E+01    0.158E+02    0.158E+02

 x,xa,y,ya=    0.742E+01    0.742E+01    0.159E+02    0.159E+02

 x,xa,y,ya=    0.749E+01    0.749E+01    0.161E+02    0.161E+02

 x,xa,y,ya=    0.757E+01    0.757E+01    0.163E+02    0.163E+02

 x,xa,y,ya=    0.765E+01    0.765E+01    0.165E+02    0.165E+02

 x,xa,y,ya=    0.773E+01    0.774E+01    0.167E+02    0.167E+02

 x,xa,y,ya=    0.782E+01    0.782E+01    0.168E+02    0.168E+02

 x,xa,y,ya=    0.790E+01    0.791E+01    0.170E+02    0.170E+02

 x,xa,y,ya=    0.799E+01    0.799E+01    0.172E+02    0.172E+02

 x,xa,y,ya=    0.808E+01    0.808E+01    0.174E+02    0.174E+02

 x,xa,y,ya=    0.817E+01    0.818E+01    0.176E+02    0.176E+02

 x,xa,y,ya=    0.827E+01    0.827E+01    0.178E+02    0.178E+02

 x,xa,y,ya=    0.836E+01    0.836E+01    0.180E+02    0.180E+02

 x,xa,y,ya=    0.846E+01    0.846E+01    0.182E+02    0.182E+02

 x,xa,y,ya=    0.856E+01    0.856E+01    0.184E+02    0.184E+02

 x,xa,y,ya=    0.866E+01    0.866E+01    0.186E+02    0.186E+02

 x,xa,y,ya=    0.876E+01    0.877E+01    0.188E+02    0.188E+02

 x,xa,y,ya=    0.887E+01    0.887E+01    0.191E+02    0.191E+02

 x,xa,y,ya=    0.897E+01    0.898E+01    0.193E+02    0.193E+02

 x,xa,y,ya=    0.908E+01    0.909E+01    0.195E+02    0.195E+02

 x,xa,y,ya=    0.920E+01    0.920E+01    0.197E+02    0.197E+02

 x,xa,y,ya=    0.931E+01    0.931E+01    0.200E+02    0.200E+02

 x,xa,y,ya=    0.942E+01    0.943E+01    0.202E+02    0.202E+02

 x,xa,y,ya=    0.954E+01    0.955E+01    0.204E+02    0.204E+02

 x,xa,y,ya=    0.966E+01    0.967E+01    0.207E+02    0.207E+02

 x,xa,y,ya=    0.978E+01    0.979E+01    0.209E+02    0.209E+02

 x,xa,y,ya=    0.991E+01    0.991E+01    0.212E+02    0.212E+02

 x,xa,y,ya=    0.100E+02    0.100E+02    0.214E+02    0.214E+02

 x,xa,y,ya=    0.102E+02    0.102E+02    0.217E+02    0.217E+02

 x,xa,y,ya=    0.103E+02    0.103E+02    0.219E+02    0.219E+02

 x,xa,y,ya=    0.104E+02    0.104E+02    0.222E+02    0.222E+02

 x,xa,y,ya=    0.106E+02    0.106E+02    0.224E+02    0.224E+02

 x,xa,y,ya=    0.107E+02    0.107E+02    0.227E+02    0.227E+02

 x,xa,y,ya=    0.108E+02    0.108E+02    0.230E+02    0.230E+02

 x,xa,y,ya=    0.110E+02    0.110E+02    0.233E+02    0.233E+02

 x,xa,y,ya=    0.111E+02    0.111E+02    0.235E+02    0.236E+02

 x,xa,y,ya=    0.113E+02    0.113E+02    0.238E+02    0.238E+02

FORTRAN code
c Simultaneous linear Diff equations Ref Diff Eqs Morris&Brown page 102

      data c1,c2,c3,epsi/1.,1.,1.,1.e-4 /

      xan(t)=c1*exp(t)+c2*t*exp(t)+c3*exp(-3.*t)-(36./325.)*sin(2.*t)

     $-(2./325.)*cos(2.*t)+2.*t +4.

      yan(t)=(2.*c1+c2)*exp(t)+2.*c2*exp(t)*(t-1.) +(2./3.)*c3*

     $ exp(-3.*t)+(16./325.)*cos(2.*t)-(37./325.)*sin(2.*t)+6.*t+10.

      dxdt(t)=(xan(t+epsi)-xan(t))/epsi

      print*,'x0,y0,dxdt=',xan(0.),yan(0.),dxdt(0.)

      print*,'  '

      x0=xan(0.)

      y0=yan(0.)

      v0=dxdt(0.)

      tscale =amin1( 1./3.,1.,1./3.,1./2.)

      dt=tscale/200.

      tfinal=amax1(1./3.,1.,1./3.,1./2.)

      nstep=int(tfinal/dt)

      kp=int(float(nstep)/60.)

      kount=kp

      x1=x0+dt*v0

      print 100, x0,xan(0.),y0,yan(0.)

      do  10 i=2,nstep

      t=dt*float(i)

      y1= y0+dt*((x1-x0)/dt + x1 -2*(t-dt))

      x2=2.*x1-x0+(dt**2)*(9.*x1-(y1-y0)/dt -3.*y1+sin(2.*(t-dt)))

      if(i.eq.kount) then

      print 100 ,x2,xan(t),y1,yan(t-dt)

      kount=kount+kp

      endif

      y0=y1

      x0=x1

      x1=x2

10    continue

100   format(1x,'x,xa,y,ya=',4(3x,e10.3) )

      stop

      end
