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PART3HW9

%by nasser abbasi. user ode45 to plot moon-earth orbit via Ll

clear all; close all;
mu=0.012;
to=O;
tfinal=lO;

xLl=0.8376; yLl=O.O;
xO=xLl; yO=yLl; xdotO=-0.88; ydotO=-0.88;
IC=[xO yO xdotO ydotO];

figure;
%integrate forward in time from Ll to earth
[t,x]=ode45(@f,[0:0.01:0.5],IC);
plot(x(:,1),x(:,2»

hold on;

%integrate backward in time from Ll to moon
xO=xLl; yO=yLl; xdotO=-0.88; ydotO=-0.88;
IC=[xO yO xdotO ydotO];
[t,x]=ode45(@f,[.1:-0.01:0],IC);

plot (x ( : ,1) ,x ( : ,2) , 'r') ;

xlim ( [- .5 2]);

ylim([-.5 .3]);
line([-.5 2],[0 O],'LineStyle','-. ')
line([O 0],[-.5 .5],'LineStyle','-.')

plot(-mu,O,'o');
plot(l-mu,O,'o');
plot(xLl,O,'*');

title('part 4, HW9. forward and backward ode45 integration for Ll
solution');
xlabel ( ,x ') ;

ylabel ('y') ;
legend('forward integration', 'backward integration');

function dx=f(t,x)

dx=zeros(4,1);
mu=0.012;
al=-mu;
a2=1-mu;

rl=sqrt«x(1)-al)A2+x(2)A2);
r2=sqrt«x(1)-a2)A2+x(2)A2);
dx(1)=x(3);
dx(2)=x(4);
dx(3)=x(1)-(1-mu)*(x(1)-al)/rlA3 - mu*(x(1)-a2)/r2A3 + 2*x(4);
dx(4)=x(2)*( 1 - (1-mu)/rlA3 - mu/r2A3) - 2*x(3);

---




