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55 %Compute incident wave profile
56 wave = IncWave;
57 wave = set(wave,’A’,1); %Amplitude = 1 meter
58 wave = set(wave,’T’,8); %Period = 8 seconds
59 wave = set(wave,’Type’,1); %Type 1 = monochromatic waves
60 wave = set(wave,’beta’,-1); %Waves moving towards negative x
61

62 disp(’Computing incident wave profile’);
63 t1= dt:dt:L{7,1}.breaks(end);
64 t = get(Buoy,’t’); %Get timesteps from Buoy object.
65 eta0 = eta(wave,0,[t t(end)+t1]);� �

Separate functions are assigned to the body that compute each of the various forces that act
on the body. The ”F HydroStatic” and ”F Weight” functions depend only on characteristics
of the Buoy object, so don’t require any additional arguments. The function that computes
the memory component of the radiation forces requires knowledge of the bodies impulse
response functions. Matlab’s ”Anonymous Function” feature is used to pass this additional
argument to the function as a parameter, while still allowing the Mem Radiation function
to be called later with the standard argument list. The function that computes the wave-
exciting force requires the impulse response functions and wave elevation history so these
are also passed as parameters using the anonymous function feature.� �
67 %Add forces to Buoy
68 Buoy = add_Force_fcn(Buoy,@F_HydroStatic);
69 Buoy = add_Force_fcn(Buoy,@F_Weight);
70 Buoy = add_Force_fcn(Buoy,@(body,RB,n) Mem_Radiation(body,RB,n,L));
71 Buoy = add_Force_fcn(Buoy,@(body,RB,n) F_Exciting(body,RB,n,L,eta0));
72 Buoy = add_Force_fcn(Buoy,@(body,RB,n) F_Drag_Inc(body,RB,n,’Surface Buoy’,

wave));� �
The solution must start from an initial condition and this is established by setting the
solution to a prescribed value at the time equal zero timestep.� �
74 %Set Initial Conditions %Offset position from equilibrium position.
75 Buoy = set_pos(Buoy,[0 0 eta0(1) 0 0 0],1);� �

The problem is now completely set up and the final step is to solve the equations of motion
at each subsequent time-steps after an initial condition is established. The ”Solve RK4”
function performs the solution and requires that all objects in the system be assembled in
a single Matlab ”cell array”. Because there is only one rigid body in this example the cell
array RB only has one cell. After the solution is complete the cell array contents are copied
back for convenience in plotting the solution.� �
77 RB{1} = Buoy;
78

79 %Solve for motion
80 RB = Solve_RK4(RB);
81
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