SETTING UP THE 9-DIMENSION ‘RT’ VECTOR :





Let us now set up a ‘quasi/imaginery’ 9-Dimensional Vector Space with 9 orthogonal unit vectors, ex1, ey1, ez1, ex2, ey2, ez2, ex3, ey3, and ez3, respectively.





Let us now reserve ex1, ey1, and ez1, for the exclusive use of  r1(t)  so that :





	r1(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





Let us now reserve ex2, ey2, and ez2, for the exclusive use of  r2(t) so that :





	r2(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





Let us now reserve ex3, ey3, and ez3, for the exclusive use of  r3(t) so that :





	r3(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





Let us now set up a 9-Dimension Vector, RT(t), as follows :





	RT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





and another 9 dimension vector, MRT(t), as follows :





	MRT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





Let us now split the  RT(t)  vector into three component parts as follows :





	RT(t)   =   XT(t)   +   YT(t)   +   ZT(t)





where,


	XT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





	YT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���


and





	ZT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





Let us now also split the  MRT(t)  vector into three component parts as follows :





	MRT(t)   =   MXT(t)   +   MYT(t)   +   MZT(t)





where,


	MXT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





	MYT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���


and





	MZT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���


 


But we have set up our Rotating Reference Frame at the Mass Center such that the Point-Masses, m1, m2, and m3, as well as the Mass Center, are in the X-Y plane so that z1  =  0, z2 =  0, and z3  =  0,





therefore,





	ZT(t)   =  0		and		MZT(t)   =  0 


 


Thus, when we set up the three sub-Reference Frame for the 9-Dimensional Vector-Space as follows :





	i.e.	� EMBED Equation.2  ���	and   � EMBED Equation.2  ���   and   � EMBED Equation.2  ���,	respectively,	





We are thus left with the following :





	XT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





	YT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





 	MXT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





	MYT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





Now let us forget the � EMBED Equation.2  ��� sub-Reference Frame for now, and set up additional ‘quasi’ reference frames, using the two constant angles,  qM  and  yM  ,  as we have previously done for the Standardized Mass Vector :





i.e. 	� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���





	� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���





exactly as we have previously done with





	� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���








We therefore set up :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





and





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





And subsequently set up, using the angle  qM , as follows :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





and





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���








�
And subsequently set up, using the angle  yM , as follows :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





and





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���








Let us look now at the equation, derived previously for the Rotating Reference Frame at the Mass Center :





	M1 r1(t)   +   M2 r2(t)   +   M3 r3(t)   =   0





resulting in,





	m1 r1(t)   +   m2 r2(t)   +   m3 r3(t)   =   0





Therefore,





	m1 x1   +   m2 x2   +   m3 x3   =   0





and





	m1 y1   +   m2 y2   +   m3 y3   =   0





Therefore,





(1)	 � EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���   =  0





	or,





	� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���   =  0


	





	But  � EMBED Equation.2  ���� EMBED Equation.2  ��� is the eXGC vector,





	(same as  mT = eMGC  in the � EMBED Equation.2  ���  Reference Frame).





	and,





	� EMBED Equation.2  ���� EMBED Equation.2  ���  is the XT(t)  vector.





	Thus, XT(t)  is orthogonal to eXGC and is therefore in the  eXGA/eXGB  plane.








(2)	� EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���   =  0





	or,





	� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���   =  0


	





	But  � EMBED Equation.2  ���� EMBED Equation.2  ��� is the eYGC vector,





	(same as  mT = eMGC  in the � EMBED Equation.2  ���  Reference Frame).


	And,





	� EMBED Equation.2  ���� EMBED Equation.2  ���  is the YT(t)  vector.





	Thus, YT(t)  is orthogonal to eYGC and is therefore in the  eYGA/eYGB  plane.








 (3)	� EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���   =  0





	yielding,





	� EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���� EMBED Equation.2  ���   =  0





	yielding,





	� EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���  =  0





	Therefore,





	� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���   =  0


	





	But   � EMBED Equation.2  ���� EMBED Equation.2  ��� is the eXFC vector.





	and


	� EMBED Equation.2  ���� EMBED Equation.2  ���  is the MXT(t)  vector.





	Thus, MXT(t)  is orthogonal to eXFC and is therefore in the  eXFA/eXFB  plane.








(4)	� EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���   =  0





	yielding,





	� EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���� EMBED Equation.2  ���   =  0





�
	yielding,





	� EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���  =  0





	Therefore,





	� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���  DOT  � EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���   =  0


	





	But  � EMBED Equation.2  ���� EMBED Equation.2  ��� is the eYFC vector.





	and


	� EMBED Equation.2  ���� EMBED Equation.2  ���  is the MYT(t)  vector.





	Thus, MYT(t)  is orthogonal to eYFC and is therefore in the  eYFA/eYFB  plane.








Thus, we shall be using � EMBED Equation.2  ��� and � EMBED Equation.2  ���  as our base set of unit vectors for sub-Reference





Frames for  XT(t) &  MXT(t), and  YT(t) &  MYT(t), respectively.








We therefore set :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





and	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





where :





	� EMBED Equation.2  ���   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





so that :





	FA1   =     � EMBED Equation.2  ��� cos qM   +   � EMBED Equation.2  ��� sin qM





	FA2   =   � EMBED Equation.2  ��� cos qM   +   � EMBED Equation.2  ��� sin qM





	FA3   =   � EMBED Equation.2  ��� sin qM





	FB1   =   � EMBED Equation.2  ��� sin qM   +   � EMBED Equation.2  ��� cos qM





	FB2   =   � EMBED Equation.2  ��� sin qM   +   � EMBED Equation.2  ��� cos qM





	FB3   =   � EMBED Equation.2  ��� cos qM





�
Thus,  noting that we have set eMGC = mT , by rotating eMFC through an angle  yM   in the


minus eMFB direction, we have :





	m1    =   - FB1 sin yM   +   � EMBED Equation.2  ��� cos yM


	m2   =   - FB2 sin yM   +   � EMBED Equation.2  ��� cos yM


	m3   =   - FB3 sin yM   +   � EMBED Equation.2  ��� cos yM





We shall then be using these values for finding the Mapping Function for  XT  into  MXT  and  YT  into  MYT  in the next Chapter.
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