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SAA=[2;-1;-1];
¢kk=[1;1le-3;1le-3];
gnu=[le-3;1;1];

oo

3T=1;

AA:[Z; l'_l]r
kk=[5e-1;1le-1;1le-1];
nu=[le-1;5e-1;5e-1];

M0=[0.8;0.6;0.6];
T=1;

N=1le4;
% MONTE CARLO

dt=T*1le-4;
S=T/dt;
Mmc=zeros(3,S+1);
Tmc=zeros(1l,S+1);

tmc=0:dt:T;

tic
for i=1:N

x=sqrt(M0).*randn(3,1);
Mmc(:,1)=Mmc(:,1)+x."2;
Tmc(1)=Tmc(1l)+prod(x);

for j=1:S

NN=[x(2)*x(3);x(1)*x(3);x(1)*x(2)];
X = xX+(AA.*NN-nu.*x)*dt + sqrt(2*dt*kk).*randn(3,1);

Mmc(:,Jj+1)=Mmc(:,Jj+1)+x."2;
Tmc (j+1)=Tmc(j+1)+prod(x);

end
end
toc

Mmc=Mmc /N;
Tmc=Tmc/N;

figure
plot(tmc,Mmc, ': ')
xlabel(’'time t’)
ylabel(’'2nd moments M')

figure
plot(tmc,Tmc, ': ')
xlabel(’'time t’)
ylabel (’'3rd moment T')
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pause
% QUASI-NORMAL CLOSURE

dt=T*1le-2;
S=T/dt;
Mgn=zeros(3,S+1);
Tgn=zeros(1l,S+1);

tgn=0:dt:T;

tic
Mgn(:,1)=MO0;
Tan(1l,1)=0;
for j=1:S

Mgn(:,Jj+1l)=Mgn(:,j)+2*(AA*Tqgn(l,j)—nu.*Mgn(:,j)+kk)*dt;
NN=[Mgn(2,J)*Mgn(3,J);Man(1,J)*Mgn(3,Jj);Man(1,J)*Man(2,3)];
Tgn(l,j+1)=Tgn(1l,j)+sum(AA.*NN-nu*Tgn(1l,j))*dt;

end
toc

figure

plot(tgn,Mgn, '—',tmc,Mmc, '—"')
xlabel(’'time t’)

ylabel(’'2nd moments M')

figure
plot(tgn,Tgn,'—',tmc,Tmc, '—"')
xlabel('time t')

ylabel (’'3rd moment T')

pause

% EQUATION-FREE IMPLEMENTATION OF QN CLOSURE

dt=T*1le-2;
ddt=T*1le—-4;
NS=10;
S=T/dt;

Mef=zeros(3,S+1);
Tef=zeros(1l,S+1);

tef=0:dt:T;
tic
Mef(:,1)=M0;
Tef(1,1)=0;
for j=1:S

bb4d=sign(Tef(]j))*(abs(Tef(j)))"(1/3);
bb=sqrt(abs(Mef(:,j)-bbd"2));
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dMdt=zeros(3,1); dTdt(1,1)=0;

for i=1:N

NN=randn(3,1);NNp=randn(3,1);

NNNp=[NNp (2)*NNp(3) ;NNp(1)*NNp(3);NNp(1l)*NNp(2)];
x0=bb.*NN+bb4 *NNNp;

x=x0;

for k=1:NS

NN=[x(2)*x(3);x(1)*x(3);x(1)*x(2)];

X = xX+(AA.*NN-nu.*x)*ddt + sqrt(2*ddt*kk).*randn(3,1);
end

dMdt=dMdt+(x."2-x0."2)/ddt/NS;

dTdt=dTdt+ (prod(x)—prod(x0))/ddt/NS;

end
dMdt=dMdt/N; dTdt=dTdt/N;

Mef(:,j+1)=Mef(:,])+dMdt*dt;
Tef(j+1)=Tef (j)+dTdt*dt;

end
toc

POLM1l=polyfit(tef,Mef(1,:),4);Mlefs=polyval (POLM1,tef);
POLM2=polyfit(tef,Mef(2,:),4);M2efs=polyval (POLM2,tef);
POLM3=polyfit(tef,Mef(3,:),4);M3efs=polyval (POLM3,tef);
Mefs=[Mlefs;M2efs;M3efs];
POLT=polyfit(tef,Tef,4);Tefs=polyval (POLT,tef);

figure
plot(tef,Mef,’:’,tef,Mefs,’'-")
xlabel(’'time t’)

ylabel(’'2nd moments M')

figure
plot(tef,Tef,’':’,tef,Mefs,’'-")
xlabel(’'time t’)

ylabel (’3rd moment T')

figure
plot(tef,Mefs, -’ ,tmc,Mmc, '—")
xlabel(’'time t’)

ylabel(’'2nd moments M')

figure
plot(tef,Tefs,’'-',tmc,Tmc, '—"')
xlabel(’'time t’)

ylabel (’'3rd moment T')
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