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Fourth order DE are important in beam stress analysis.
The fourth order DE 

   d4 y / dx4 = 24                                                                         (1)

with initial conditions , y0 =0 ,  (dy/dx)0 = -1 , (d2 y/dx 2)0 =  6 ,

(d3 y/dx3)0 = -18    has the analytical solution

y(x) = x( x-1)3                                                               .            (4) 

Using the  MATLAB code given below, we solve it using the finite difference method  where

      y(n)=4.d0*y(n-1) -6.d0*y(n-2) + 4.d0*y(n-3)-y(n-4)+

     $ dx**4*f(x-2.d0*dx)                                                             (5)

The index n starts at n=4    , f(x) = 24.

The starting values up to  y(4) are computed employing the Taylor series approximations

       y(1)=0.;  dydx=-1.; d2ydx=6.; d3ydx=-18.;

       % four intial points y(1).....y(4)

        y(2)=y(1)+dx*dydx +.5*dx^2*d2ydx +(1./6.)*dx^3*d3ydx;

        y(3)=y(1)+(2.*dx)*dydx + .5*(2.*dx)^2*d2ydx +(1./6.)*(2.*dx)^3*d3ydx;

        y(4)=y(1)+(3.*dx)*dydx + .5*(3.*dx)^2*d2ydx +(1./6.)*(3.*dx)^3*d3ydx;

MATLAB CODE 
%fourth order DE   d4y/dx4= 24 =f(x)

      nstep=3000; dx= 1.d0/nstep;

      % initial conditions

       y(1)=0.;  dydx=-1.; d2ydx=6.; d3ydx=-18.;

       % four intial points y(1).....y(4)

        y(2)=y(1)+dx*dydx +.5*dx^2*d2ydx +(1./6.)*dx^3*d3ydx;

        y(3)=y(1)+(2.*dx)*dydx + .5*(2.*dx)^2*d2ydx +(1./6.)*(2.*dx)^3*d3ydx;

        y(4)=y(1)+(3.*dx)*dydx + .5*(3.*dx)^2*d2ydx +(1./6.)*(3.*dx)^3*d3ydx;

       n=5;

      for  x=[4*dx:dx:1];

      x=dx*n;     f=24.; 

      y(n)= 4.d0*y(n-1) -6.d0*y(n-2) + 4.d0*y(n-3)-y(n-4) +  dx^4*f;

      n=n+1;

      end

        k=1;

       for x=[0:dx:1];

        v(k)=x*(x-1.)^3; k=k+1;

       end

       x=[0:dx:1];

       plot(x,y,x,v), xlabel('x'), ylabel(' y , ytrue')
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