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MATLAB INPUT FILE
% Example 1
% Two-Degree of Freedom
clear all;
clc;

ml=m;
m2=2*m;
kl=k;
k2=k1;
k3=2*k;

% Using Classnotes Formulation

fprintf("Using Class-Notes Formulation.._\n%)
terml=((k1+k2)*m2+(k2+k3)*m1)/mi/m2;
term2=terml;
term3=((k1+k2)*(k2+k3)-k272)/m1/m2;

% Eigen-values

rl=1/2*terml-1/2*sqrt(term2”"2-4*term3);
r2=1/2*terml+1/2*sqrt(term2”"2-4*term3);
fprintf("\n Eigen-Value 1 = %g \n", rl)
fprintf("\n Eigen-Value 2 = %g \n", r2)

% Eigen-Vectors
X2_X1_model=(-m1*rl+(kl+k2))/k2;
X2_X1_mode2=(-m1*r2+(kl1+k2))/k2;

% Normal-Modes or Modal Vectors
fprintf("\n Eilgen-Vectors \n")
% Modal Vector for Mode 1
%Assume X1=1

X1=1;

model=[X1 ; X2_X1 model*X1]

% Modal Vector for Mode 2
%Assume X1=1

X1=1;

mode2=[X1 ; X2_X1_mode2*X1]

fprintf(”

== \n')

% Using Matlab and Matrix Notation

fprintf("Using Matlab and Matrix Formulation...\n")
M=[m1l 0;0 m2];

K=[kl+k2 -k2;-k2 k2+k3];

% function eig in Matlab to eigen-Values/Vectors
[Eigen_vectors,Eigen_values]=eig(K,M);

Eg_values=diag(Eigen_values);
fprintf("\n Eigen-Value 1 = %g \n", Eg values(l1))
fprintf("\n Eigen-Value 2 = %g \n", Eg values(2))



fprintf("\n Eilgen-Vectors \n")
Eigen_vectors(:,1)
Eigen_vectors(:,2)

%Normalize to 1
fprintF("\n Normalization of Eigen-Vectors to 1... \n%)
for 1=1:2
workl=max(Eigen_vectors(:,1));
work2=min(Eigen_vectors(:,i));
if abs(workl)>=abs(work2);
New_Eig Vector(:,i)=Eigen_vectors(:,i)/workl;
else abs(workl)<abs(work?2);
New_Eig Vector(:,i1)=Eigen_vectors(:,i)/work2;
end
end

fprintF("\n Normalized Eigen-Vectors \n")
New_Eig Vector(:,1)
New_Eig Vector(:,2)

fprintf(”
== \n")

fprintF("\n Check Orthogonality of Mode Vectors \n")
fprintf("Using Class-Notes Formulation...\n")
Phi=[model mode2];

Phi "*M*Phi

Phi "*K*Phi

fprintf("Using Matlab and Matrix Formulation...\n")
Phi=New_Eig_Vector;

Phi "*M*Phi

Phi "*K*Phi

fprintf("\n Note: ")

fprintf("\n The orthogonal property of the mode shapes is very
important since it")

fprintf("\n decouples the equation of motion. Decoupling means that
the first")

fprintF("\n equation of motion will be in function of x1 only and the
second equation of motion®)

fprintF("\n in function of x2 only. In other words the 2 degree of
freedom systen is")

fprintf("\n reduced to two 1 single degree of freedom systems®)
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X1.k/F1

X2.k/F1

It can be observed from the above figure that the
amplitudes X1 and X2 Dbecome infinite at Q=0  and
Q=wm,which correspond to the two resonances Tfrequencies.

At all other values ofQ, the amplitudes of vibrations are
finite.

It can also be notes that there is a particular value of
the frequency Q at which the vibration of the first mass
mi=m to which the force F; is applied, is reduced to zero.
This characteristic forms the basis of the dynamic
vibration absorbers.
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4/7/09 9:49 AM E:\Courses\ME-400 Vibrations & Accustics\...\Rel abs coordinates.m

1 of 1

% ME-400

% Absolute & Realtives Coordinates
clc

clear all

% Data:
ml=1;
m2=2;
k1=10;
k2=20;

% Relative Cocordinates

disp("RELATIVE CCORDINATES')
M=[ml 0;0 m2]
K=[kl+k2 ~k2;-k2 k2]

[vect vall=eig(K,M);

fprintf('\n Eigen-value omega l=%g rad/seci\n',sqrt(val(l,1)))
fprintf{'\n Eigen-value omega 2=%g rad/sec\n’',sqrt(val(2,2))]

Fhi l=vecti{:,1)/vect(l,1);

Phi Z=vect{:,2)/vect(i,2);

fprintf('\n Eigenvectecr=Mode-Shape:\n')
Phi={Phi 1 Phi 2]

disp(’ ====

% Absclute Coordinates
disp('ABSOLUTE CCOQRDINATES')
M={ml+m2 m2;m2 m2]

K=[kl 0;0 k2]

[vect vall=eig(K,M)};

fprintf('\n Eigen-value omega_l=%g rad/sec\n',sqrt(val(l,1)))
fprintf ('\n Eigen-value omega_ 2=%g rad/sec\n',sqgrt{val(2,2)})

Phi_l=vect(:,1)/vect(l,1);

Phi 2=vect({:,2)/vect(l,2};

fprintf('\n Eigenvector=Mcde-Shape:\n')
Phi=[Phi_ 1 Phi_2]



4/7/09 9:49 AM MATLAB Command Window

1 of 1

RELATIVE CCORDINATES

M =
1 0
0 2

K =
30 =20
-20 20

Eigen-value omega 1=1.63692 rad/sec
Eigen-value omega_2=6.10905 rad/sec
Eigenvector=Mode-Shape:

Phi =

=

.0000 1.0000
.3660 -0.38660

[N

ABSOLUTE COORDINATES

M =
3 2
2 2

K:
10 0
0 20

Eigen-value omega 1=1.636%2 rad/sec
Eigen-value omega_ 2=6.10905 rad/sec
Eigenvector=Mode-Shape:

Phi =

1.0000 1.0000
0.3660 -1.3660

>>





