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function MAE5735_ Pendulum/()

cle

clear all
close all

T ‘T O
Q@ t B
Il
-

tspan =

v0

z0 DAE

thetal

YWT1

i

linspace(

(0 11"

[x0;v0];

0:

theta dot0 = 1;

"zdot

options

<X
on

o3 | R, SR
1

[t z_tﬁeta] = ode23 (Qrhs_theta, tsp

theta =

z0 theta

z theta(:

= [theta

zarray(:,1):
zarray(:,2);

~ T
ngle

0,100,10001); %Timespan
x0 = [1 0]'; %Initial positon vect

0:theta dot0];

e

rdl?

odeset('reltol'’,le-13, "abstol',1le-13);

[t zarray] = ode23(@rhs DAE, tspan,z0 DAE,options,p);

an,z0_theta,
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X = l*cos(theta)
% simplependulum
y_simplependulum

I

mi
"h e

'S the con aint

plot(t,x,'r',t,x_simplependulum, 'b")

xlabel ('Time [g]')

ylabel ('x-position [m]")

title('X-Position of Pendulum vy
legend ('3 DAREs', 'Simple Pendulum Equation')

figure

plot(t,y,'r',t,y simplependulum, 'b")

xlabel('Time [s]')

ylabel ('y-position [m]')

title('Y-Position of Pendulum ")
legend ('3 DAEs','Simple Pendulum Eguation')

figure

'he following shows how close the solution was to satisfying the kinematic

O

plot (t,sqgrt((x."2+y."2))-p.L,"'x")

xlabel ('Time [s]")

ylabel ('sgrt ((x"2+y"2))-1")

title('How close the 3DAE solution satisfies the kinematic constant lengthe
constraint')

figure

£~ 1 e

solution and ¢ O 1 on using the

plot (t,x simplependulum-x,'b’,t,y simplependulum-y, 'r')
xlabel ('Time [s]')
ylabel('x/y s imple pendulum-x/y")
title('Difference between simple pendulum equation and the 3DAE solution
")
legend('x s 1 mp 1l e prendulum-x [m]','ysimple pendulum- vk

function zdot DAE =rhs_DAE(t,z,p)

Kl e Mo e omel meacas B o
Che time cerivatlive
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N [p-m 0 z{1)/p.L;0 p.m 2(2)/p.L;z(l) z(2) 0]; %The matrix c ~he left sid »E thew

: 1 ~quatior

b [p.m*p.g;0;=(v(1)"2+v(2)72)]; %Right hand side of the DAE matrix equation

It

solution =N\b;

xdot v Says that the time derivatives of the positions are just the respectivew
vaotr=rs;iﬁtion(l:2);

zdot DAE = [xdot;vdot]; %Collects the important parameters,

end N

function zdot theta =rhs theta(t,z,p)

R g T £ = e v & gmpacn aidl . B,

theta = z(1);

theta doubledot = (-(p.g)/(p.L))*sin(theta);

zdot theta = [theta dot;theta doubledot]; “Collects the important parameters, i.e.,®

end

end
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Difference between simple pendulum equation and the 3DAE solution
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How close the 3DAE solution satisfies the kinematic constant length constraint
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