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Etude d"un oscillateur lineaire amorti a un de-
gre de liberte

TO = 1;

epsilon = 0.02;

w0 = 2*pi/ T0;

t = 2*epsilon/ w0

omi ga = wo*sqrt(1-epsilon™2);

X =@y) exp(-epsilon*wl*y)*(0.01*cos(om ga*y) +(epsilon*wd*0. 01+0)/
onmi ga*si n(om ga*y));

0. 0064

guestionl.1

1.1aEULER explicite

deltat = 0.01
x1 = [0.01];
dx1 = [0];
for i=1:(10/deltat)
x1(i+1) = x1(i)+deltat*dx1(i);
dx1(i +1) = dx1(i)+deltat*(-wor2*x1(i)-2*epsilon*wo*dx1(i));
end
figure(l);
fplot(x,[0,10*TO], " linew dth',2);
hol d on;

plot([O:deltat:10],x1,'r")

%94d. 1b EULER explicite

deltat =t
x2 = [0.01];
dx2 = [0];

for i=1:(10/deltat)
x2(i+1) = x2(i)+del tat*dx2(i);
dx2(i +1) = dx2(i)+deltat*(-wor2*x2(i)-2*epsilon*wo*dx2(i));




end
plot([0:deltat:10],x2,'b")

%94.1c EULER explicite
deltat = t*0.2
x3 = [0.01];
dx3 = [0];
for i=1:(10/deltat)
x3(i+1) = x3(i)+deltat*dx3(i);
dx3(i +1) = dx3(i)+deltat*(-w0"2*x3(i)-2*epsil on*wo*dx3(i));
end

plot([0:deltat:10],x3,'g")
hol d of f;

%4 1d

%l us petit |le rapport deltat*w0/2*epsilon, plus precis le resultet
est

%.2 est bon

deltat =

0. 0100
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deltat =

0. 0064

deltat =

0. 0013
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guestion 1.2

% on peut trouver que (l-deltat*[0,1;-w0"2,-2epsilon*w0]) X(j+1)=X(])
% Donc on doit trouver |les valeurs propres de [0, 1;-w0"2,-2epsil on*w0]
syns dt
Ma=i nv([ 1, -dt; wO0*2, 1+2*epsi | on*w0*dt]);
ei gmax=[];
for dt=0:0.001:1
ei gmax=[ ei gmax, max(abs(ei g(eval (Ma))))];
end
dt =0: 0. 001: 1;
figure(5);
pl ot (dt, ei gmax)
% [ x, y] =ei g( M)
% eq=abs(y(1,1))-1
% eq2=abs(y(2,2))-1
% critiquet=vpasol ve(eq2, dt)
%as de tenps critique est 0




1 T T T T T T T T T
0.9 ‘1
H
0.8
II
II
0.7 F1\
06 |\
\
0s5r
047
\'\u‘
03¢ S~
"-\-\__\_\_\_\__\_\-\_\-
_\__\_\_‘_‘—\—\_
021 T
D1 i i i i i i i i i
1] 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
guestion 1.3
%1.3.a
% h=0. 04
% selon |"equation 1, [Dqg; D2q]=[0, 1;-w0"2, -2*epsi | on*w0] [ q; Dq]
% deltat = 0.04*2*sqgrt(2)/w0;
x4 = [0.01];
dx4 = [0];
A=10,1;-w"2, -2*epsi | on*w0] ;

for i=1:100/deltat

ki = A*[x4(i);dx4(i)];

k2 = A*([x4(i);dx4(i)]+deltat/2.*kl);
k3 = A*([x4(i);dx4(i)]+deltat/2.*k2);
kd = A*([x4(i);dx4(i)]+deltat.*k3);

K = (k1+2*k2+2*k3+k4)./6;
x4 = [x4,x4(i)+deltat*K(1)];
dx4 = [dx4, dx4(i)+deltat*K(2)];
end
figure(2);
fplot(x,[0,100*TO]," ' linew dth', 2)
hol d on;
pl ot ([ 0: del tat: 100], x4)
hol d of f;

% % h=0. 96




deltat = 0.96*2*sqrt (2)/w0;
x5 = [0.01];

dx5 = [0];

A =10,1;-w"2, - 2*epsi | on*w0] ;
for i=1:100/deltat

k1 = A*[x5(i);dx5(i)];

k2 = A*([x5(i);dx5(i)]+deltat/2.*kl);
k3 = A*([x5(i);dx5(i)]+deltat/2.*k2);
k4 = A*([x5(i);dx5(i)]+deltat.*k3);

K = (k1+2*k2+2*k3+k4)./6;
x5 = [x5,x5(i)+deltat*K(1)];
dx5 = [dx5, dx5(i)+deltat*K(2)];
end
figure(3);
fplot(x,[0,100*TO], " linew dth', 2)
hol d on;
pl ot ([ 0: del tat: 100], x5)
hol d of f;

% h=1. 04

deltat = 1.04*2*sqrt(2)/wo;
x6 = [0.01];

dx6 = [0];

A =10,1;-w"2, - 2*epsi | on*w0] ;
for i=1:100/deltat

kil = A*[x6(i);dx6(i)];

k2 = A*([x6(i);dx6(i)]+deltat/2.*kl);
k3 = A*([x6(i);dx6(i)]+deltat/2.*k2);
k4 = A*([x6(i);dx6(i)]+deltat.*k3);

K = (k1+2*k2+2*k3+k4)./6;
X6 = [x6,x6(i)+deltat*K(1)];
dx6 = [dx6, dx6(i)+deltat*K(2)];
end
figure(4);
fplot(x,[0,100*TO], " linew dth', 2)
hol d on;
pl ot ([ 0: del tat: 100], x6)
hol d of f;

% quand h=0.04, la figure est stable et precis
% quand h=0.96, la figure n'est pas precis nais elle est stable
% quand h=0.04, la figure n'est pas stable ou precis
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