


* [ntroduction to coding in Matlab.

* Creating Simulations in Matlab.

* Configuration and Phase Space of Classical
Harmonic Oscillator.



Sections of Matlab Window ==

2 ot A -
,—\lj o {L 7, New Variable | 5 Analyze Code IHEI E {0} Preferences 7 (4 Community
Find Files || .

I Open Variable éy Run and Time o ﬁ Set Path ” E Request Support
Ep

New New Open |12/ Compare Import  Save Simulink  Layout

Seript v 0w Data Workspace (') ClearWorkspace + ') ClearCommands ¥  Library v -] Paralel v = E,}AchOns v
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURGES
G 5 L v ¢ Users » KushagraNigam » Documents » MATLAB v R
Current Folder UM Command Window Of Workspace ®
Name () New to MATLAB? Watch this Video, see Examples, or read Getting Started. X[ | Name Value M
> a=l
a =
1
»r clear
f > |

i I

Command Histary U]

~a3=[12 3; 345 67 8]
~cle

~clear

~cke

~ele

~help if

@ = zeras|(2,3)
~cle

~clear

~cle

-a=]

m




Let’s Get Started -

Basic Operations: xamples:

e \Variable Declaration a=1

a=1;

* Matrix Declaration a=[123]
a=[123;456;7 89]

* Matrix of Zeros a = zeros(2,3)
help if

* Help in Matlab clc (clears the com. window

clear (clears the work space







Analyze Classical Simple Harmonic Oscillator

Plot its total energy surface, energy curves,
displacement curves and create a real time
simulation of its configuration and phase space.

Ask user for initial conditions.



Sub problem % -

Plotting a Function:

*f(x) = sin(x);
Well function needs a domain !

Check out help plot



Sub problem % -

Plotting a Function:

Code Snippet :

>>x=0:0.0001 : 6*pI ;
>>y = glin(x);

>>plot(x.y);

grid on;

xlabel(‘time’);
ylabel(‘displacement’);
title(‘SHO?);



Sub problem % -

Plotting a Surface:

Well what’s a surface and a level curve??
Examples:

F = F(x,y) =xA2 +yA2; (Paraboloid) ||“‘=i'iﬂ.l.l"'€§
AXE ““lll.l."'g
*What are degrees of freedom?? U LR

‘|||||lm,, I

*What is dimensionality of this surface??
*What are its level curves??




Sub problem % -

Plotting a Surface:

Step 1 : Create a x-y coordinate mesh

>> x=-100:2:100;

>> y=-200:2:200; o e
>> [X,Y]=meshgrid(x,y); T i
2> ZX 24 N2 -
>> surface(X,Y,Z); Bee
grid on

xlabel('x->');

ylabel('y->');

zlabel('z->');



Please]getfridfoffcommandfwindow,




Sub problem % -

Create a Matlab Script save it as name.m and CODE!!

x=-100:2:100;
=-200:2:200;
[X,Y]=meshgrid(x,y);

surface(X,Y,2);
grid on

xlabel('x->');
ylabel('y->');
zlabel('z->');




Sub problem # -
Basic | :

Create frames of data points and show them at

A particular fps.
clc for i=1:N
clear y(i)=sin(t(i));
figure('Renderer’,'zbuffer’) plot(t(1:i),y(1:i),'bX");
dt=0.1; grid on;
t=0: dt :2%pi; axis([0 max(t) -2 2])
N=size(t,2); M(i)=getframe;
y=zeros(N); end

movie(M);



Let’sfgetibackitolbasicsibuddiesi!!




Sub problem #4 -

Ordinary Differential Equation of 15t order:

Initial Value Problem:

Example:
dy/dx = -4x;

* How many initial conditions are required to solve it?

* How do we define dy/dx?



Sub problem #4 -

Ordinary Differential Equation of 15t order:

dy/dt = -4t; Taylor Expand y(t + At)

* In limit At-> 0 y(t + dt) = y(t) + y’(t)*dt;
* So accuracy depends on selection of dt

* Code the problem!!



Sub problem #4 -

Ordinary Differential Equation of 29 order:

d2y/dt2 = -4y;

* Split the Differential Equation in two 15t order ODE.

e dy/dt = w and dw/dt = -4y



Phase Curves:
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