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sin(y(2))-18*m*r"2*sin(y (1)) "2*sin(y(2))"2-12*m*r"2*sin(y (1)
cos(y(l))*sin(y(2))A2+16*m*rA2*sin(y(1))A3*COS(y(1))*51n(y( )*
cos(y(2))=-10*m*r"2*cos(y (1)) *cos(y(2))*sin(y (1)) *sin(y(2))-
sin(y(2))A2+16*m*rA2*sin(y(l))A4*sin(y(2))A2+4*m*rA2*sin(y(l))AZ*...
cos(y(1))-8*m*r"2*sin(y (1)) " 4+3*I+3*m*r"2*sin(y(2))"2+7*m*r"2*. ..
sin(y(1))"2)*y(4)"2+1/6*r*(24*cos(y(2))"2*m*r"2*sin(y (1)) 3*sin(y(2))-

20*cos(y(2))"2*m*r"2*sin(y (1)) *sin(y(2))+32*cos (y(2))"2*m*r"2* ...
sin(y(1))"3*cos(y(1l))*sin(y(2))-20*cos(y(2))"2*m*r"2*cos(y(1))*...
sin(y (1)) *sin(y(2))-16*cos(y(2))*m*r"2*sin(y(1l))"4-16*sin(y (1)) 2*
cos(y (1)) "2*m*r"2*cos (y(2))+8*sin(y (1)) *cos(y (1)) "2*m*r"2*sin(y(2))-

12*m*r~2*cos(y (1)) *cos(y(2)) *sin(y (1)) "2+10*m*r"2*sin(y (1)) "2*...
cos(y(2))+6*I*cos(y(2))-20*sin(y (1)) *sin(y(2))"3*m*r"2*cos(y(1l))-
20*sin(y (1)) *sin(y(2))"3*m*r"2+24*sin(y (1)) "3*sin(y(2))"3*m*r"2+26*...
m*r"2*sin(y (1)) *cos(y(1l))*sin(y(2))-28*sin(y(2))*sin(y (1)) "3*m*r"2+...
18*m*r"2*sin(y (1)) *sin(y(2))+32*sin(y (1)) 3*cos(y (1)) *sin(y(2))"3*m*..

r*2+6*m*r"2*cos(y(2)) -
32*sin(y(2)) *sin(y (1)) "3*m*r"2*cos(y(1)))/(3*m*. ..
r*"2+44*m*r~"2*cos (y (1)) *sin(y(2))"2+12*m*r"2*sin(y (1)) "3*sin(y(2))*
cos(y(2))-10*m*r"*2*cos(y(2)) *sin(y (1)) *sin(y(2))-
18*m*r"2*sin(y(1))"2*.
sin(y(2))"2-12*m*r A2*51n(y(1 ~2*cos (y

(

)

)) (1)) *sin(y(2)) "2+16*m*r" 2%, ..
2))*cos(y(2))-
*

sin(y(1))”"3*cos(y(1l)) *51n(
10*m*r"2*cos(y(1l)) *cos(y(2)
sin(y (1)) *sin(y(2))-
I*sin(y(2))"2+16*m*r"2*sin(y (1)) 4*sin(y(2))"2+4*. ..

m*r*2*sin(y (1)) "2*cos(y(1l))-

8*m*r"2*sin(y (1)) 4+43*I+3*m*r"2*sin(y(2))"2+...

Tr*m*r "2*sin(y (1)) "2)*y(5)"2+1/6*r* (-3*sin(y (1)) *sin(y(2))"2*M-3*, ..
sin(y(2))*cos(y(2))*M+6*sin(y (1)) *cos(y(1l))*M+6*sin(y (1)) *M-

6*sin(y (1)) *...

cos(y(1l))*sin(y(2))"2*M-

3*sin(y(2)) *cos(y (1)) *cos(y(2)) *M+6*sin(y(2))*...

cos(y(2)) *sin(y(1))"2*M) / (3*m*r " 2+4*m*r"2*cos(y (1)) *sin(y(2))"2+12* ...
*r~2*sin(y(1))"3*sin(y(2))*cos(y(2))~-10*m*r"2*cos(y(2)) *sin(y(1))*...

sin(y(2))-18*m*r"2*sin(y (1)) "2*sin(y(2))"2-12*m*r"2*sin(y (1)) "2*...

cos(y(1l))*sin(y(2))"2+16*m*r"2*sin(y (1)) 3*cos(y(1l))*sin(y(2))*

cos(y(2))-10*m*r"2*cos (y (1)) *cos(y(2))*sin(y(1l))*sin(y(2))-I*.

sin(y(2))"2+16*m*r"2*sin(y (1)) "4*sin(y(2))"2+4*m*r"2*sin(y(1))"2*...

cos(y(1))-

8*m*r"2*sin(y (1)) 4+3*I+3*m*r"2*sin(y(2))"2+7*m*r"2*sin(y (1)) "2);

%$To solve the ODE system for Initial Conditions (IC) apply the
following command

% IC of Set A:

%$9=9.81; In_alpha=0;In_theta=0;In_phi=0;In_X=0;r= 30/100; ml=2.0;
m2=2.0;

$m3=2.0;I1=1/2*ml*r"2;I2=1/2*m2*r"2;I3=1/2*m2*r"2;m=ml;I=I1; M=-2.0;
%options = odeset('RelTol',le-7,'AbsTol',le-9);

%[T,Y]=0ded5 (@BFix3D, [0 10],[0.0175*In_thetal 0.0175*In_theta2 In_X 0 0
0 ],options);

% IC of Set B;:
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%g=9.81; In_alpha=0;In_theta=0;In_phi==90;In_X=0;r= 30/100; ml1=2.0;
m2=2.0;

%m3=2.0;I1=1/2*ml*r"2;I2=1/2*m2*r"2;I3=1/2*m2*r"2;m=ml; I=I1; M=-2.0;
goptions = odeset('RelTol',le-7, 'AbsTol',6le-9);

%[T,Y]=0ded5 (@BFix3D, [0 10],[0.0175*In_thetal 0.0175*In_theta2 In_X -
8.5 0 0 ],options);

% BFix3D : is an arbitrary function's name.
%[0 10]: is the time range we propose for investigation.

$Initial Conditions:
%[0.0175*In_thetal 0.0175*In_theta2 In_X 0 0 0 ]: are the initial

conditions
$ of the three coordinates and its time derivatives (thetal, theta2,

and, X)

% To plot the output of matrix [T,Y] in Cartesian coordinates

% figure(l);plot(T,Y(:,1),'-'",T,Y(:,2),'*') % <---Time versus y and,
theta displacements respectively.
% figure(2);plot(T,Y(:,3),'-"'",T,Y(:,4),'*') <---Time vs. speed in vy,

and theta coordinates.
% SUBPLOT(1,2,1);plot(T,Y(:,1),"'-
'ITIY(:IZ)I '*l)ISUBPLOT(llzlz)lplOt(TlY(:13)l I_'/TIY(:/4)/|*|)

% Example: To save ascii file then load it again

% K= [T(:,1) Y(:,1) Y(:,2) Y(:,3) Y(:,4) Y(:,5) Y(:,6)];
% Assumed variables are
% Time, theta, Phi, X, d/dt(theta), d/dt(Phi), d4d/dt(X)

% save ('DD.txt', 'K', '—ascii'); save order from binary to
ascii

% load DD.txt (file must be with txt extension ‘ascii format’
otherwise the file won't be recognized)

% Find Thornson's CG on the X - coordinate

e
s
1l

(Y(:,3)+(Y(:,3)+0.6*cos(Y(:,1)))+Y(:,3)+0.6*cos(Y(:,1))+
0.3*cos(2*Y(:,1))+0.3*cos(Y(:,2)))/3;

o0
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