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function HW23 ()

Problem Statement

Three masses are in a line between two rigid walls, connected via four springs to one another and the
walls.

Problem Setup

clear alil
g

close all
clc

fine parameters

Section (a)
% See attached
Section (b)

% See attachec

Section (c)

w0
Wz
0

ct
]
3
=

% Using the eig function, determine the three normal modes of the systs

M= [m 0 0; #Mass matrix
0 m 0;
0 0 m] ;

K = [2*k -k O 5w w

-k 2%% =k

0 -k 2%kl 4Stiffness matrix
[p, lambda] = eig(M"-1*K);

eVectl = p(:,1);
lambdal = lambda(l):;

eVect2 = p(:,2);
lambda2 = lambda (2);

eVect3 = p(:,3)7
lambda3 = lambda(3);

Section (d)
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% Using numerical integration, with masses released from rest, show that
% normal modes produce synchronous oscillations.

% Initial conditions

x0 = [eVectl(l) eVectl (2) eVectl(3)]1"';
v0o = [0 0 Q]

zzero = [x0;v0];

n = 1000;
tspan = linspace(0,10,n);

% Using ODE45 solving method, calculate and display the solution to the
% normal modes of the system

[t zmatrix] = oded5 (@method, tspan, zzero, [], M, K);

x1l = zmatrix(:,1);
x2 = zmatrix(:,2);
X3 = zmatrix(:,3);

plot(t,x1,'r',t,x2,"'g",t,x3,'b")

end

function zdot = method(t, z, M, K)
X = z(1:3);
v = 2z(4:6);

xdot = v;
vdot = -M"-1*K*x;

zdot [xdot; wvdotl];
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¢ Using numerical integration, with masses released from rest, show that

2

% normal modes produce synchreonous oscillations.

% Initial conditions

x0 = [eVect2 (1) eVect2 (2) eVect2(3)]1"':
v0 = [0 0 01';
zzero = [x0;v0];
n = 1000;
tspan = linspace(0,10,n);
$ Using ODE45 solving method, calculate and display the solution
% normal modes of the system
[t zmatrix] = oded45(@method, tspan, zzero, [], M, K);
X1l = zmatrix(:,1);
x2 = zmatrix(:,2);
%3 = zmabrix(t,8);
plot(t,x1,'r"',t,x2,"'g",t,x3,'b")
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end

function zdot =

X
\4

[l

xdot
vdot

zdot

method(t, z, M, K)
Z(Li3) #

z(4:06);

= v;
-M*=1*K*x;

[®dot; wvdot];

to the
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% Using numerical integration, with masses released from rest, show that

% normal modes produce synchronous oscillations.

% Initial conditions

x0 = [eVect3(1) eVect3 (2) eVect3(3)]"';
vOo = [0 0 0)"':

zzero = [x0;v0];

n = 1000;
tspan = linspace(0,10,n);

% Using ODE45 solving method, calculate and display the solution to the

% normal modes of the system
[t zmatrix] = oded5(Cmethod, tspan, zzero, [], M, K);
x1 = zmatrix(:,1)

X2 = zmatrix(:,2)
x3 = zmatrix(:,3)

~

Se Se

plot(t,x1,'r',t,x2,'g',t,x3,'b")

end

function zdot = method(t, z, M, K)
x = Z(1E3);

v = z(4:6);

xdot = v;
vdot = -M"-1*K*x;

zdot = [xdot; wvdot];
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