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  Generate the ODEs for the 3D spherical double pendulum.

:
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   Do the Euler-Lagrange calculations.

:
:

:
:

:
:

:

 p1 - partial derivative of Lag with respect to angles  theta1,theta2,phi1,phi2
 p3 - partial derivative of Lag with respect to t derivatives of angles   theta1p,theta2p,phi1p,phi2p
 p2 - t derivative of p3

   d/dt p3 = p1  or  p2 - p1 = 0   A system of 4 equations in 4 unknowns.

:
:

:
:
:
:

:
:

:
:



> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 

> > 
> > 

:
:
:
:

:
:

:
K :

:

:
:

K K
K K

:
:

  Solve for the ODEs using the Euler-Lagrange equations using Maple.

:
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:

  Build the 4 x 4 matrix A. Calculate its determinant. Check that A is symmetric.

K K K

K K

K

  Check that A is symmetric.

K :

   Get the B. Remember to put in the minus sign when solving Ax = B.

K K K K

K K K K
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    Solve the linear system to get the ODEs using Maple.

:

  Now build the matrices to determine the ODEs using Cramer's rule.

:

:

:

:

:
:

:

:

  Print out the four ODEs for theta_1'',theta_2'',phi_1'' and phi_2''
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   theta_1' = 0 = theta_2', phi_1 = q = phi_2, phi_1' = v = phi_2'  Tracing out two cones
   

  Determine the conditions on L so that theta1 and theta2 are constant and phi_1 and phi_2 are 
increasing
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