Oscillateur conservatif
lineaire a un degre de liberte
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Questionl

%. 1

w0 = 2*pi;

q = dsol ve(' D2q+(2*pi)"2*q=0"," q(0)=1"," Dg(0)=0");
%. 2

E
E

0.5*((diff(q))"r2+(2*pi*q)"2);
sinplify(E)

##: Support of character vectors and strings will be renoved in a
future
rel ease. Use symobjects to define differential equations instead.

E =

2% pi A2

Question2 EULER implicite

% 2.1 on peut trouver que D2g=-w0"2*qg. Donc, si |'on sinplifier
| " equation
%%, on obtient |es equations 6

"wR. 2
%ret hode 1
q2 = [1];
dg2 = [0];
del t at =0. 01;
for i=1:300
g2=[q2,q2(i ) +del tat*dqg2(i)];
dq2=[ dqg2, dg2(i ) +del tat*(-w0"2*q2(i))];
end
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9%. 3

figure(l);
fplot(q,[0,3]);
hol d on;

pl ot ([ 0:0.01: 3], qg2);
hol d of f;

wR. 4

E2 = 0.5.*((dg2)."2+(2*pi .*g2)."2);

figure(2);

fplot(E);

hol d on;

pl ot ([ 0: 0. 01: 3], E2);

hol d of f;

%lus le deltat est petit, plus e resultat est proche avec la
sol ution

%exact e

9.5

syms del tat1;
Ma_Amplifica=[1,deltatl;-wi"2*deltatl, 1];
[x,y] =eig(Ma_Amplifica)

X =

[ (70368744177664* ((2778046668940015~( 1/ 2) *del t at 1*1i )/ 8388608

- 1))/ (2778046668940015*del tat1l) + 70368744177664/
(2778046668940015* del t at 1), 70368744177664/ (2778046668940015*del t at 1)
- (70368744177664* ((2778046668940015~( 1/ 2) *del tat 1*1i ) / 8388608 + 1))/
(2778046668940015*del t at 1) ]

[

11
1]
y =
[ 1 - (2778046668940015~(1/2)*del tat 1*1i )/ 8388608,
0]
[ 0,

(2778046668940015~( 1/ 2) *del t at 1*1i )/ 8388608 + 1]




Oscillateur conservatif lin-
eaire aun degre de liberte

15

a0

40

asr

20 =—— : : : L




Oscillateur conservatif lin-
eaire aun degre de liberte

guestion3 EULER explicite

98. 1

a3 = [1];

dg3 = [0O];

del t at =0. 01;

for i=1:300
g3=[93, (g3(i) +del tat*dq3(i))/(1+deltat"2*w0"2)];
dg3=[ dqg3, dq3(i) +del tat*(-wo"2*q3(i +1))];

end

98. 2

figure(3);
fplot(qg,[0,3])

hol d on;

pl ot ([0:0.01: 3], g3)
hol d of f;

%3.3 on change deltat

93. 4

E3 = 0.5.*((dqg3)."2+(2*pi.*q3)."2);

figure(4);

fplot(E);

hol d on;

pl ot ([0:0.01: 3], E3);

hol d of f;

%lus le deltat est petit, plus e resultat est loin avec |a solution
Yexact e

% 3.5

syns del tat 2;
Ma_Amplifica2=inv([1,-deltat2;wo"2*deltat2,1]);
[ x,y]=eig(Ma_Anmplifica2)

X =

[ 70368744177664/ (2778046668940015* del t at 2)

+ (8388608*(2778046668940015*del t at 272 +
70368744177664) * (2778046668940015"(1/2) *del tat2 - 8388608i))/
(2778046668940015* del t at 2* (del t at 272* 2778046668940015i +
70368744177664i)), 70368744177664/ (2778046668940015*del t at 2)
- (8388608*(2778046668940015*del t at 272 +
70368744177664) * (2778046668940015( 1/ 2) *del tat 2 + 8388608i))/
(2778046668940015* del t at 2* (del t at 2A2* 2778046668940015i +
70368744177664i ))]

[
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1]
y:

[

- (8388608*(2778046668940015"(1/2)*del tat2 -
(del tat272*2778046668940015i

8388608 )) /
+ 70368744177664i ),
0]
[

ol
(8388608* (2778046668940015"( 1/ 2) *del tat 2 + 8388608i))/
(del t at 27 2* 2778046668940015

+ 70368744177664i )]

AN

|
y L
Y
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guestion4 RUNGE KUTTA

%.1 selon | "equation 1, [Dg; D2gq] =[O0, 1;-w0"2, 0] [ qg; Dq]

%, 2
q4 = [1];
dg4 = [0];

deltat = 0.01;
A=1]0,1;-w"2,0];
for i=1:300

kl = A*[q4(i);dg4(i)];

k2 = A*([qg4(i);dgd(i)]+deltat/2.*kl);
k3 = A*([qg4(i);dgd(i)]+deltat/2.*k2);
kd = A*([qg4(i);dg4(i)] +deltat.*k3);

K = (k1+2*k2+2*k3+k4)./6;

g4 = [q4,94(i)+deltat*K(1)];

dg4 = [dg4, dg4(i)+deltat*K(2)];
end

%l. 3

figure(5);
fplot(q,[0,3])

hol d on;
plot([0:0.01: 3], qg2)
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pl ot ([ 0:0.01: 3], q3)
pl ot ([ 0:0.01: 3], q4)
hol d of f;

%on peut trouver que le result de RUNGE KUTTA est nene avec |la
sol ution
%exacte. C'est-a-dire, le result de RUNGE KUTTA est precis.

%l. 4

E4 = 0.5.*((dg4)."2+(2*pi.*q4)."2);

figure(6);

fplot(E);

hol d on;

pl ot ([0:0.01: 3], E2);

pl ot ([0:0.01: 3], E3);

pl ot ([0:0.01: 3], E4);

hol d of f;

% Pour calculer E, |le schena de RUNGE KUTTA est plus precis.
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