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Oscillateur non linéaire
a un degre de liberte(1)
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qo0 = 2;

dq0 = O;

w0 = 2*pi

a = 0.1,

d2q0 = - wo"2*q0*(1+a*q0"2);

TO=6;

gamal=0. 5;
bet a1=0;

%n sait les relations

%1(n+l) = gl(n) + dt1 * dql(n)+ dt1r2*0.5*d2ql(n)
%lgql(n+1l) = dgl(n) +0.5*dtl1l * (d2ql(n) + d2ql(n+1))
%2q1( n+1) =- wor2*ql(n+1)*(1+a*ql(n+1l)"2)

dt1 =0.02;

ql = [q0];

dgl = [dqO];

d2q1 = [d2q0];

energl = [];

n =1,

for t1 = 0:dt1:T0
gl(n+l) = qgi(n) + dtl * dql(n)+ dt172*0.5*d2q1(n);
d2q1(n+1)=- wo"2*ql(n+1)*(1+a*ql(n+1)"2);

dql(n+1) = dql(n) +0.5*dt1 * (d2gql(n) + d2gl(n+l));

n=n+1;
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1.3

end

t1l = linspace(0, TO, n);
plot(tl,ql)

title(' Newrark explicite dt

Mewmark explicite dt=0.02

=0.02")
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clf;
gl(1); % =0 ans = 2

gl(2); % =t; ans = 1.9779
gl(3); % =2*dt; ans = 1.9123
gl(301); % =TO; ans = 1.0329
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2.2

2.3

gama2=0. 5;

bet a2=0. 25;

%n cherche a mnimser |la val eur absol ue de: d2q+w0"2*qg*(1+a*qg”"2)
%on voudrais cette valeur egale O

%n sait que cd2q(n+l) = -f(d2qg*(n+l),dqg*(n+1l),g*(n+l))/(df/d2g*(n+l)
+ df /dg*(n+1) *bet a*dt *2)

%n sait que f = d2g+w0"2*q*(1+a*q”2)

%par calcule , on peut obtinir que

%d2q(n+l) = -(d2g*(n+1) +w0"2*(g*(n+1))*(1+a*(g*(n+1))"2))/(1 +

bet a*dt "2* (W"2 + 3*WN2*a*(q(n+l))*"2))

tl = (0:dt1: TO)';
npl = size(tl,1);
g2=zeros(npl, 1);
dg2=zeros(npl, 1);
d2g2=zeros(npl, 1);
energ2=zeros(npl, 1);
q2(1) =qo;
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dq2( 1) =dqo0;
d292( 1) =d2q0;
for n =1:(npl-1)
g2(n+l) = g2(n) + dtl * dq2(n)+ dt172*(0.5-beta2)*d2g2(n);
dg2(n+1) = dg2(n) +dt1 *(1-gama2)*d2q2(n);
d2g2(n+1) =0;
f = d292(n+l) +wo"2*g2( n+1) *(1+a*g2(n+1l)"2);
whil e abs(f) > 107-10
cd2g2 = (-(d2g2(n+l)+w0"2*g2( n+l)*(1+a*g2(n+l)"2)))/
(1+bet a2*dt 172* (wW0"2+3*wW0M2*a* q2( n+1) ~2));
cdg2=gama2*dt 1* cd2qz2;
cq2=bet a2*dt 1°2* cd2q2;
g2(n+l) =g2( n+1) +cq2;
dgq2(n+1) =dg2(n+1) +cdqg2;
d2g2(n+1) =d2q2( n+1) +cd2q2;
f = d2g2(n+l1) +wo"2*g2( n+1) *(1+a*qg2(n+l1)"2);
end
end
plot(t1,qg2)
title(' Newrark inplicite dt=0.02")

Newmark implicite dt=0.02
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g2(1); % =0 ans = 2
g2(2); % =dt1 ans = 1.9781
g2(3); % =2*dt1 ans = 1.9131
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q2(301); % =TO ans = 0.8478

3.1

%1 y a deux partie : |'energie cinetique et |'energie potentie
%oour |'energie cinetique, c'est 0.5*dg"2
Y%pour

| " energie potentiel,on fait une integrale,
%' est 0.5*wW0"2*g"2+0. 25*a*w0”2*q"4

3.2

for n =1:npl
energl(n)= 0.5*dgl(n)"2 +

0. 5*w0*w0* g1( n) *g1(n) +0. 25* a*w0*w0* g1( n) "4;
energ2(n)= 0.5*dg2(n)"2 +

0. 5*w0*w0* gq2( n) *g2( n) +0. 25* a* w0*w0* q2( n) *4;
end

3.3

clf;
plot(tl,energl,tl, energ2);
| egend(' Newmar k explicite dt=0.02","' Newnrark inplicite dt=0.02")

% 'energie inplicite est toujours plus grande de |'energie explicite
%mis, ils ont a nmene energie periodi quenent.
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