function varargout = SpringMassP(varargin)
 
 
 
gui_Singleton = 1;
gui_State = struct('gui_Name',       mfilename, ...
                   'gui_Singleton',  gui_Singleton, ...
                   'gui_OpeningFcn', @SpringMassP_OpeningFcn, ...
                   'gui_OutputFcn',  @SpringMassP_OutputFcn, ...
                   'gui_LayoutFcn',  [] , ...
                   'gui_Callback',   []);
if nargin && ischar(varargin{1})
    gui_State.gui_Callback = str2func(varargin{1});
end
 
if nargout
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
    gui_mainfcn(gui_State, varargin{:});
end
 
 
 
function SpringMassP_OpeningFcn(hObject, eventdata, handles, varargin)
 
handles.output = hObject;
 
 
guidata(hObject, handles);
 
 
function varargout = SpringMassP_OutputFcn(hObject, eventdata, handles) 
 
varargout{1} = handles.output;
 
 
 
function mass_Callback(hObject, eventdata, handles)
 
 
 
 
function mass_CreateFcn(hObject, eventdata, handles)
 
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
 
 
 
function sprconst_Callback(hObject, eventdata, handles)
 
 
 
 
function sprconst_CreateFcn(hObject, eventdata, handles)
 
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
 
 
 
function damp_Callback(hObject, eventdata, handles)
 
 
 
 
function damp_CreateFcn(hObject, eventdata, handles)
 
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
 
 
 
function fext_Callback(hObject, eventdata, handles)
 
 
 
 
function fext_CreateFcn(hObject, eventdata, handles)
 
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
 
 
function pushbutton1_Callback(hObject, eventdata, handles)
 
 
syms x m u k f x(t)
f=str2sym(get(handles.fext,'String'))%Converting the input vars to symbolic
m=str2sym(get(handles.mass,'String'))
u=str2sym(get(handles.damp,'String'))
k=str2sym(get(handles.sprconst,'String'))
Dx=diff(x) %Defines Dx to be the first derivative of x
D2x=diff(x,2) %Defines D2x to be the second derivative of x
ode=m*D2x+u*Dx+k*x==f %Defining my differential spring mass equation to be "ode"
ICx=str2num(get(handles.initialposition,'String')) %Allowing user to enter initial conditions
ICv=str2num(get(handles.initialvelocity,'String'))
a=dsolve(ode,x(0)==ICx, Dx(0)==ICv)
set(handles.answer,'String',char(a));
axes(handles.axes2)
[time,position]=fplot(a,[0 5]);
 
plot(time,position)
fplot(a,[0 5]); %one output will be the x axis and one will be the y. once we specify the function it will
Q=time; %This is the time array of the function graphed
V=position %This is the position array of the function graphed
 
 
axes(handles.Animation)
 
y=V; %V is the position array of the graph that is graphed in axes2
 
%%%%%%PROFESSOR LIU! BELOW YOU WILL SEE THE ERROR I
%%%%%%THINK***************************************************
for k=V(1):5:length(V)-1 %My loop is going from the first entry of V array, to the last entry,
   hold on
   A3=mean(V);
   J=round(A3)
   P=circular(y(k)+1,.5,.5,'r') %PROFESSOR LIU! THE ERROR IN MY PROGRAM GIVES THIS AS THE POSSIBLE CULPRIT OF THE ISSUE, NOT SURE WHAT THE PROBLEM IS..
  xleft=min(V);
  % xright=max(V);
  % axis([xleft xright -2 4]) 
   X=[xleft-1,xleft+1,xleft+1+((V(k)-xleft)/9),xleft+1+2*((V(k)-xleft)/9),xleft+1+3*((V(k)-xleft)/9),xleft+1+4*((V(k)-xleft)/9),xleft+1+5*((V(k)-xleft)/9),1+y(k)]
   Y=[.5,.5,1,0,1,0,1,.5] 
   plot(Y,X,'b','linewidth',1) %I changed these to plot y,x so we can have a vertical graph
   set(gca,'Ydir','reverse')
   pause(.2)
   P=circular(y(k)+1,.5,.5,'w-')
   plot(Y,X,'w','linewidth',1)
   
end
   
   
   
guidata(hObject,handles);
 
 
function answer_CreateFcn(hObject, eventdata, handles)
 
 
 
%CHECKBOX%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
function checkbox1_Callback(hObject, eventdata, handles)
 
checkboxValue = get(handles.checkbox1, 'value')
if checkboxValue
  set(handles.text19, 'Visible', 'on');
else
  set(handles.text19, 'Visible', 'off');
end
 
 
function popupmenu2_Callback(hObject, eventdata, handles)
 
 
 
function popupmenu2_CreateFcn(hObject, eventdata, handles)
 
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
 
 
 
function initialposition_Callback(hObject, eventdata, handles)
 
 
 
 
function initialposition_CreateFcn(hObject, eventdata, handles)
 
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
 
 
 
function initialvelocity_Callback(hObject, eventdata, handles)
 
function initialvelocity_CreateFcn(hObject, eventdata, handles)
 
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
 
 
%GENERIC SPRING MASS SCENARIOS%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
function popupmenu4_Callback(hObject, eventdata, handles)
 
a1=get(handles.popupmenu4,'Value');
if a1==2
    syms x(t)
Dx=diff(x)
D2x=diff(x,2)
ode=1*D2x+1*Dx+3*x==0
xSol1 = dsolve(ode,x(0)==1, Dx(0)==0)
 
axes(handles.axes7)
[time,position]=fplot(xSol1);
plot(time,position)
axis([-5 5 -8 6.8])
title('Underdamped')
end
if a1==3
    syms x(t)
Dx=diff(x)
D2x=diff(x,2)
ode=1*D2x+4*Dx+3*x==0
xSol1 = dsolve(ode,x(0)==1, Dx(0)==0)
 
axes(handles.axes7)
[time,position]=fplot(xSol1);
plot(time,position)
axis([0 5 0 1.5])
title('Overdamped')
end
if a1==4
    syms x(t)
Dx=diff(x)
D2x=diff(x,2)
ode=1*D2x+4*Dx+4*x==0
xSol1 = dsolve(ode,x(0)==1, Dx(0)==0)
 
 
axes(handles.axes7)
[time,position]=fplot(xSol1);
plot(time,position)
axis([-2 7 -2 1.1])
title('Critical')
end
 
 
 
function popupmenu4_CreateFcn(hObject, eventdata, handles)
 
if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
function Animation_CreateFcn(varargin)
 
 
function reset_Callback(hObject, eventdata, handles)
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