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Exercice 2.2

Méthode 1

dt 1=0. 05;

T0=3;

al=1;

dg0=0;

wle=(2xp1) "2;

t1=(0:dt1:T0)" ;

npl=sizeltl, 1) ;

gql=zeros(npl, 1) ;

dql=zerosinpl, 1) ;

ddql=zeros(npl, 1) ;

energl=zeros(npl, 1)

gl (1)=g0;

dql{1)=dql;

ddql (1)=—wlcxql (1) ;

=lfor -anc=2:npl

qliinci=ql {inc—1J+dt1#dql (inc-1) ;
dql {inc)=dql {inc—1)+dt 1*ddql {inc-1) ;
ddql {inc)=—wlc#ql (inc)

end

plot(t1, ql,” Linewidth’, 3)

grid om;

wlabel("t7);

ylabel( q’ )

Figure
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Méthode 2

t1=(0:dt1:T0)7 ;
npl=sizeitl, 1);
g=[q0:dq0] ;
gqlb=zerosinpl, 1);
qlb(1li=q0;
A=[1,dt1;-wlcxdtl, 1];
for inc=Z:npl

g=4%qg;

glbiinc)=q(1);

dalb{inci=q(2) ;

end

plet(tl, qlb,” b=",  Linewidth’, 3}
grid on;

wlabel ("7 ),

vlabel("q )

Figure
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Exercie 2.3

Méthode 1

T0=3;g0=1;dq0=0;wlc=(2+pi) "2;
-|for d4t1=[0.025 0.03 0.05 ]
t1=(0:dt1:T0)7 ;
npl=size(tl, 1);
gl=zeros (npl, 1) ;
dql=zerosinpl, 1) ;
ddgl=zeros(npl, 1) ;
gl{1)=ql;
dgl (1)=dg0;
ddgl (1)=—wOc#ql (1) ;
for inc=Z:npl
ql {inci=ql (inc—-1)+dt 1#dql (inc-1) ;
dql {inc)=dql {inc—1)+dt 1*ddql (inc-1} ;
ddql {inec)=—wlc*ql (inc)
end
if dt1==0. 025
plot (t1,ql,” ", Linewidth’, 3}
hold on
elseif dt1==0.03
pletitl,ql,” g’ , Linewidth’, 3}
hold on
elze
plot (t1,ql,” v, Linewidth’, 3}
end
-end;
grid on;
wlabeli™+7);
ylabel ("q");
Tepund € de=h. §957 Sl 077 di=0, 087
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Méthode 2

T0=3:q0=1;dq0=0 wlc=1{2%pi) "2;
~lfor dt1=[0.025 0.03 0.05]
t1=(0:dt1: 7007 ;
npl=size(tl, 1);
g=[q0:dql] ;
qlb=zeros(npl, 1) ;
alb(1)=al;
A=[1, dt1;—wlesdt1, 1] ;
for inc=Z:npl
g=dwg;
qlbiinci=q(1};
dalbiinc)=q(2);
end
if dti1==0. 025
plot (t1,qlb,” r-", " Linewidth’, 3)
hold on
elseif dtl==0.03
plot(tl,qlb,” ¢,  Linewidth’, 3)
heold on
elze
plot(t1,qlb,” v"," Linewidth’, 3}
end

end

grid on;

xlabel ("7 )

ylabel( q");

legend(” dt=0. 025" ,7 dt=0. 037,  dt=0.05")



Exercice 2.4

I0=3;q0=
-|for dtl=

1:dgl=0wlc=(2spi) "2;
[0.01 0.02 0.03 ]

t1={0:dt1:T00" ;

npl=

sizeitl, 1);

ql=zeros (npl, 1} ;

dgl=

zeros(npl, 1) ;

ddql=zerosinpl, 1) ;

energl=zerosinpl, 1) ;

energ=zeros(npl, 1) ;

gl(1)=q0;

dql (1)=dql;

ddql {1)=—wlcxql (1) ;

energl (1)=0.5%{dql {1). =dql {1)+wlc* (gl {1). "2));
energ (1)=2%pi"2;

for

end

inc=2:npl

gl {inci=ql (inc—1)+dt 1#dql (inc-1) ;

dql {inc)=dql {inc—1)+dt lxddql {(inc-1} ;

ddql (inc)=—wlc*qgl {inc) ;

energl (inc) =0, 5% ({dql {inc). *dql (inc)+wlcx(ql (inc). "2))

energi(inc)=2%pi”2

if dtl1==0.01

plot (41, energl,” ¢, Linewidth’, 3)
hold on
plot (tl, energ, v , "Linewidth™, 3)
hold on

elseif dt1==0.02

plot (t1, energl,” g, Linewidth’, 3)
hold on

else dtl==0.03

end

end;

*

grid on;:

plot (1, energl,” b’ ,  Linewidth™, 3)

xlabel(" ) ;

ylabel(’
legendl”

energie’ ) ;

dt=0.01",  exacte’,” dt=0. 02", dt=0. 03" )
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Exercice 2.5

¥on prend 17 exemple de dt=0.05

dtl=sym{ dt1”, real’ ) ;wlc=sym{ wlc’,” real’) ;
dt=0. 0&;

wil=2#pi;

A=[1, dt ;— (wlswl) =dt 1];

[z,dl=eigia)

% d=1.0000 + 0.31421  0.0000 + 0. 0000z

% 0. 0000 + 0.00001 1.0000 — 0.31421

% abs(1-0.31421)=1. 0482

% abs(1+0.3142i)=1. 0482

¥ donc —1<dl,d2<1

% donc instable

¥ pour les autres cas, les valeurs propre sont aussi Sgales 4

% (1-iwwludt) et (1+iwwlsxdt ) dont la module sont sirement supfrieur
%

que 1



