THE FORCE FUNCTION :





Let us now set up a Gravitation type Force Function such that :





a)	The Force of Attraction between the any two masses is equal and opposite.





b)	The Force Function is of the form :





	Force on mi due to mj   =   mi * mj * F (rij) * rij





	Force on mj due to mi   =   mi * mj * F (rji) * rji





		where :		mi,  mj  are the mass quantities in standardized Mass Units.





				rij   is the ‘full size’ vector going from mi  to  mj 





				rji   is the ‘full size’ vector going from mj  to  mi 





				F (rij)   is a scalar function of  the distance between the two


					   masses,  rij  or  rij , (both being the same).








For Gravitation, 





	F (rij)   1=   KGRAVATION * � EMBED Equation.2  ���





	where  KGRAVATION  is adjusted for the appropriate Mass Units and Force Units.		


(this is an inverse ‘Cube’ function because size of  rij  is  rij  and this need to be accounted for).








�
Let us now define the vectors  r23 ,  r31,   and  r12 , as follows :





�


and the vectors  r32 ,  r13,   and  r21 , as follows :





�


such that :





	r23   =   rx23 * ex   +   ry23 * ey   =   r3   -   r2





	r31   =   rx31 * ex   +   ry31 * ey   =   r1   -   r3





	r12   =   rx12 * ex   +   ry12 * ey   =   r2   -   r1





	r32   =   rx32 * ex   +   ry32 * ey   =   r2   -   r3





	r13   =   rx13 * ex   +   ry13 * ey   =   r3   -   r1





	r21   =   rx21 * ex   +   ry21 * ey   =   r1   -   r2





yielding :





	rx23   =   x3   -   x2 		ry23   =   y3   -   y2


	rx31   =   x1   -   x3 		ry31   =   y1   -   y3


 	rx12   =   x2   -   x1 		ry12   =   y2   -   y1


 	rx32   =   x2   -   x3 		ry32   =   y2   -   y3


 	rx13   =   x3   -   x1 		ry13   =   y3   -   y1


 	rx21   =   x1   -   x2 		ry21   =   y1   -   y2





And we also set up :


 


	(r23)2   =   (rx23)2   +   (ry23)2		r23 being positive,	


	(r31)2   =   (rx31)2   +   (ry31)2		r31 being positive,


 	(r12)2   =   (rx12)2   +   (ry12)2		r12 being positive,


 	(r32)2   =   (rx32)2   +   (ry32)2		r32 being positive,


 	(r13)2   =   (rx13)2   +   (ry13)2		r13 being positive,


 	(r21)2   =   (rx21)2   +   (ry21)2		r21 being positive,





We therefore have :





	rx32   =   - rx23 		ry32   =   - ry23


 	rx13   =   - rx31		ry13   =   - ry31


 	rx21   =   - rx12		ry21   =   - ry12





and :





	r32   =   r23		r13   =   r31		r21   =   r12








Let us now set up, the Total Force on m1,  FT1, as follows :





	FT1   =   F12   +   F13





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


	


	where	F12   =    m1 * m2 * F (r12) * r12





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





		F13   =    m1 * m3 * F (r13) * r13





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





and the Total Force on m2,  FT2, as follows :





	FT2   =   F23   +   F21





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





	where	F23   =    m2 * m3 * F (r23) * r23





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





		F21   =    m2 * m1 * F (r21) * r21





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





and the Total Force on m3,  FT3, as follows :








	FT3   =   F31   +   F32





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





	where	F31   =    m3 * m1 * F (r31) * r31





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





		F32   =    m3 * m2 * F (r32) * r32





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








Therefore, we define the 9-Dimensional Total Force Vector,  FTT(t)  , as follows :





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


or in the reduced form :





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





�
We can therefore split FTT(t)  into its component parts, by noting :





	� 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  ���





	+   � EMBED Equation.2  ���


	


	+   � EMBED Equation.2  ���





Therefore, we set :


	


	FTT(t)   =   FT2332(t)    +    FT3113(t)  +   FT1221(t)





where :





	FT2332(t)  =	� EMBED Equation.2  ���� EMBED Equation.2  ���





	FT3113(t)  =	� EMBED Equation.2  ���� EMBED Equation.2  ���





	FT1221(t)  =	� EMBED Equation.2  ���� EMBED Equation.2  ���





Therefore, remembering that :





	F23   =    m2 * m3 * F (r23) * r23   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





	F32   =    m3 * m2 * F (r32) * r32   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





yields :





	XF23   =   m2 * m3 * F (r23) * rx23


	YF23   =   m2 * m3 * F (r23) * ry23


	XF32   =   m3 * m2 * F (r32) * rx32


	YF32   =   m3 * m2 * F (r32) * ry32





But from above,





		r32   =   r23 ,	 	rx32   =   - r23 ,	 ry32   =   - ry23 ,





Therefore, substituting yields :	   





	FT2332(t)  =	� EMBED Equation.2  ���� EMBED Equation.2  ���





	=	m2 * m3 * F (r23) *� EMBED Equation.2  ���� EMBED Equation.2  ���





	=	m2 * m3 * F (r23) * r2332








where :


	r2332   =   � EMBED Equation.2  ���� EMBED Equation.2  ���








Therefore, remembering that :





	F31   =    m3 * m1 * F (r31) * r31   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





	F13   =    m1 * m3 * F (r13) * r13   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





yields :





	XF31   =   m3 * m1 * F (r31) * rx31


	YF31   =   m3 * m1 * F (r31) * ry31


	XF13   =   m1 * m3 * F (r13) * rx13


	YF13   =   m1 * m3 * F (r13) * ry13





But from above,





		r13   =   r31 ,	 	rx13   =   - r31 ,	 ry13   =   - ry31 ,





Therefore, substituting yields :	   





FT3113(t)  =	� EMBED Equation.2  ���� EMBED Equation.2  ���





	=	m3 * m1 * F (r31) * � EMBED Equation.2  ���� EMBED Equation.2  ���





	=	m3 * m1 * F (r31) * r3113








�
where :


	r3113   =   � EMBED Equation.2  ���� EMBED Equation.2  ���








Therefore, remembering that :





	F12   =    m1 * m2 * F (r12) * r12   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





	F21   =    m2 * m1 * F (r21) * r21   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





yields :





	XF12   =   m1 * m2 * F (r12) * rx12


	YF12   =   m1 * m2 * F (r12) * ry12


	XF21   =   m2 * m1 * F (r21) * rx21


	YF21   =   m2 * m1 * F (r21) * ry21





But from above,





		r21   =   r12 ,	 	rx21   =   - r12 ,	 ry21   =   - ry12 ,





Therefore, substituting yields :	   





	FT1221(t)  =	� EMBED Equation.2  ���� EMBED Equation.2  ���





	=	m1 * m2 * F (r12) * � EMBED Equation.2  ���� EMBED Equation.2  ���





	=	* m1 * m2 * F (r12) * r1221








where :


	r1221   =   � EMBED Equation.2  ���� EMBED Equation.2  ���








For our discussion purposes here, let us now set up, in general :





	RT-GEN(t)   =   XT-GEN(t)   +  YT-GEN(t)








where :





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





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





�
where :





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





and





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








Therefore, for RT-GEN(t) :





	x1   =   XA*(� EMBED Equation.2  ���)   +   XB *(� EMBED Equation.2  ���)   +   XC * (� EMBED Equation.2  ���)





	y1   =   YA*(� EMBED Equation.2  ���)   +   YB *(� EMBED Equation.2  ���)   +   YC * (� EMBED Equation.2  ���)





	x2   =   XA*(-� EMBED Equation.2  ���)   +   XB *(� EMBED Equation.2  ���)   +   XC * (� EMBED Equation.2  ���)





	y2   =   YA*(-� EMBED Equation.2  ���)   +   YB *(� EMBED Equation.2  ���)   +   YC * (� EMBED Equation.2  ���)





	x3   =   XA*(0)   +   XB *(-� EMBED Equation.2  ���)   +   XC * (� EMBED Equation.2  ���)





	y3   =   YA*(0)   +   YB *(-� EMBED Equation.2  ���)   +   YC * (� EMBED Equation.2  ���)





�
Therefore : 





	rx23   =   x3   -   x2   =   XA*(� EMBED Equation.2  ���)   +   XB*(-� EMBED Equation.2  ���)   +   XC*(0)





	ry23   =   y3   -   y2   =   YA*(� EMBED Equation.2  ���)   +   YB*(-� EMBED Equation.2  ���)   +   YC*(0)





	rx31   =   x1   -   x3   =   XA*(� EMBED Equation.2  ���)   +   XB*(� EMBED Equation.2  ���)   +   XC*(0)





	ry31   =   y1   -   y3   =   YA*(� EMBED Equation.2  ���)   +   YB*(� EMBED Equation.2  ���)   +   YC*(0)





	rx12   =   x2   -   x1   =   XA*(-� EMBED Equation.2  ���)   +   XB*(0)   +   XC*(0)





	ry12   =   y2   -   y1   =   YA*(-� EMBED Equation.2  ���)   +   YB*(0)   +   YC*(0)








We see here that  XC  and  YC  are irrelevant in determining the rxij’s,  ryij’s. This is because :








�





if we select a new Point Of Reference as shown above, then :





	r1-PRIME   =   r1   -   rdiff





	r2-PRIME   =   r2   -   rdiff





	r3-PRIME   =   r3   -   rdiff





where  rdiff  is the Position Vector of the ‘new’ Reference Point relative to the ‘old’ Reference Point.





It then follows :





	r23   =   r3-PRIME   - r2-PRIME    =   (r3   - rdiff)   -   (r2   - rdiff )   =   r3   -   r2





	r31   =   r1-PRIME   - r3-PRIME    =   (r1   - rdiff)   -   (r3   - rdiff )   =   r1   -   r3 





	r12   =   r2-PRIME   - r1-PRIME    =   (r2   - rdiff)   -   (r1   - rdiff )   =   r2   -   r1





Therefore, r23,  r31, and  r12 are unchanged with the selection of the Point Of Reference, within the ex/ey plane.








For our discussion hereonin, we shall be using the Centroid of the triangle as our Point Of Reference, such that  XC  =  0, and  YC  =  0.





Consequently, for the Centroid, we have :





	   x1   +   x2   +   x3   =   0





	   y1   +   y2   +   y3   =   0





such that  RT-GEN(t)  has components only in the  eXAA/eXBB  plane (same as the  eXFA/eXFB  plane) and the  eYAA/eYBB  plane (same as the  eYFA/eYFB  plane), but no components in the eXCC and eYCC directions (same as the eXFC and eYFC directions).








Therefore, we have :





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





Let us now set up :





	(QXA-YA)2   =   (XA)2   +   (YA)2		QXA-YA  being positive





	(QXB-YB)2   =   (XB)2   +   (YB)2		QXB-YB  being positive





	(QT-GEN)2   =   (QXA-YA)2   +   (QXB-YB)2	QT-GEN  being positive





such that :





i)	QXA-YA   =   QT-GEN * cos a





	QXB-YB   =   QT-GEN * sin a





	where:





		a   =   arctan� EMBED Equation.2  ���		0 � EMBED Equation.2  ��� a � EMBED Equation.2  ���P/2


							(both QXA-YA & QXB-YB  are positive)





ii)	XA   =   QXA-YA * cos b1





	YA   =   QXA-YA * sin b1





	where:





		b1 =   arctan� EMBED Equation.2  ���	(in accordance with the signs of  XA & YA)





						0 � EMBED Equation.2  ��� b1 � EMBED Equation.2  ��� 2P





iii)	XB   =   QXB-YB * cos b2





	YB   =   QXB-YB * sin b2





�
	where:





		b2 =   arctan� EMBED Equation.2  ���	(in accordance with the signs of  XB & YB)





						0 � EMBED Equation.2  ��� b2 � EMBED Equation.2  ��� 2P





Therefore,





	XA   =		QT-GEN * cos a * cos b1


		


	YA   =		QT-GEN * cos a * sin b1





	XB   =		QT-GEN * sin a * cos b2





	YB   =		QT-GEN * sin a * sin b2








Therefore, we set up the unit vectors ERT-GEN, ETT-GEN, EUT-GEN, EVT-GEN, as follows :





ERT-GEN   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





ETT-GEN  =   � EMBED Equation.2  ���� EMBED Equation.2  ���





EUT-GEN   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





EVT-GEN  =   � EMBED Equation.2  ���� EMBED Equation.2  ����


(The reader may check that these 4 Unit Vectors are orthogonal)








Thus, noting that :





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








Therefore, applying to ERT-GEN, ETT-GEN, EUT-GEN, EVT-GEN, yields :





ERT-GEN   =   		[+� EMBED Equation.2  ���* cos a * cos b1   +   � EMBED Equation.2  ���* sin a * cos b2] * ex1


		+	[+� EMBED Equation.2  ���* cos a * sin b1   +   � EMBED Equation.2  ���* sin a * sin b2] * ey1


		+	[-� EMBED Equation.2  ���* cos a * cos b1   +   � EMBED Equation.2  ���* sin a * cos b2] * ex2


		+	[-� EMBED Equation.2  ���* cos a * sin b1   +   � EMBED Equation.2  ���* sin a * sin b2] * ey2


		+	[- � EMBED Equation.2  ���* sin a * cos b2] * ex3


		+	[-� EMBED Equation.2  ���* sin a * sin b2] * ey3





ETT-GEN   =		[-� EMBED Equation.2  ���* cos a * sin b1   -   � EMBED Equation.2  ���* sin a * sin b2] * ex1


		+	[+� EMBED Equation.2  ���* cos a * cos b1   + � EMBED Equation.2  ���* sin a * cos b2] * ey1


		+	[+� EMBED Equation.2  ���*cos a * sin b1   -   � EMBED Equation.2  ���* sin a * sin b2] * ex2


		+	[-� EMBED Equation.2  ���* cos a * cos b1   +   � EMBED Equation.2  ���* sin a * cos b2] * ey2


		+	[+� EMBED Equation.2  ���* sin a * sin b2] * ex3


		+	[-� EMBED Equation.2  ���* sin a * cos b2] * ey3





EUT-GEN   =		[-� EMBED Equation.2  ���* sin a * cos b1   +   � EMBED Equation.2  ���* cos a * cos b2] * ex1


		+	[-� EMBED Equation.2  ���* sin a * sin b1   +   � EMBED Equation.2  ���* cos a * sin b2] * ey1


		+	[+� EMBED Equation.2  ���* sin a * cos b1   +   � EMBED Equation.2  ���* cos a * cos b2] * ex2


		+	[+� EMBED Equation.2  ���* sin a * sin b1   + � EMBED Equation.2  ���* cos a * sin b2] * ey2


		+	[-� EMBED Equation.2  ���* cos a * cos b2] * ex3


		+	[-� EMBED Equation.2  ���* cos a * sin b2] * ey3





EVT-GEN   =		[+� EMBED Equation.2  ���* sin a * sin b1   -   � EMBED Equation.2  ���* cos a * sin b2] * ex1


		+	[-� EMBED Equation.2  ���* sin a * cos b1   +   � EMBED Equation.2  ���* cos a * cos b2] * ey1


		+	[-� EMBED Equation.2  ���* sin a * sin b1    -   � EMBED Equation.2  ���* cos a * sin b2] * ex2


		+	[+� EMBED Equation.2  ���* sin a * cos b1   + � EMBED Equation.2  ���* cos a * cos b2] * ey2


		+	[+� EMBED Equation.2  ���* cos a * sin b2] * ex3


		+	[-� EMBED Equation.2  ���* cos a * sin b2] * ey3


�
Therefore, noting that :





	r2332   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





where :





	rx23   =   XA*(� EMBED Equation.2  ���)   +   XB*(-� EMBED Equation.2  ���)


   	          =   QT-GEN * � EMBED Equation.2  ���� EMBED Equation.2  ���* cos a * cos b1   -   � EMBED Equation.2  ���   * sin a * cos b2 � EMBED Equation.2  ���





	ry23   =   YA*(� EMBED Equation.2  ���)   +   YB*(-� EMBED Equation.2  ���)


	          =   QT-GEN * � EMBED Equation.2  ���� EMBED Equation.2  ���* cos a * sin b1   -   � EMBED Equation.2  ���   * sin a * sin b2 � EMBED Equation.2  ���





And noting that :





	r3113   =   � EMBED Equation.2  ���� EMBED Equation.2  ���


where :





	rx31   =   XA*(� EMBED Equation.2  ���)   +   XB*(� EMBED Equation.2  ���)


   	          =   QT-GEN * � EMBED Equation.2  ���� EMBED Equation.2  ���* cos a * cos b1   +   � EMBED Equation.2  ���   * sin a * cos b2 � EMBED Equation.2  ���





�
	ry23   =   YA*(� EMBED Equation.2  ���)   +   YB*(� EMBED Equation.2  ���)


	          =   QT-GEN * � EMBED Equation.2  ���� EMBED Equation.2  ���* cos a * sin b1   +   � EMBED Equation.2  ���   * sin a * sin b2 � EMBED Equation.2  ���





And noting that :





	r1221   =   � EMBED Equation.2  ���� EMBED Equation.2  ���





where :





	rx12    =   XA*(-� EMBED Equation.2  ���)   +   XB*(0)


   	          =   QT-GEN * � EMBED Equation.2  ���-� EMBED Equation.2  ���* cos a * cos b1 � EMBED Equation.2  ���





	ry23   =   YA*(-� EMBED Equation.2  ���)   +   YB*(0)


	          =   QT-GEN * � EMBED Equation.2  ���-� EMBED Equation.2  ���* cos a * sin b1 � EMBED Equation.2  ���








Therefore, we can proceed to calculate the components of  r2332 ,  r3113 ,  r1221 , in the ERT-GEN, ETT-GEN, EUT-GEN, and EVT-GEN  directions.





�
From calculation listed in Appendix C, we summarize as follows :





	r2332





=	+ ERT-GEN * QT-GEN * � EMBED Equation.2  ���- 1  +  � EMBED Equation.2  ���* (cos 2*a)   +   � EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2) � EMBED Equation.2  ���


 	+ ETT-GEN * QT-GEN * � EMBED Equation.2  ���0� EMBED Equation.2  ���


	+ EUT-GEN  * QT-GEN * � EMBED Equation.2  ���+ � EMBED Equation.2  ���* (cos 2*a) * cos (b1 -b2)    -   � EMBED Equation.2  ��� * (sin 2*a) � EMBED Equation.2  ���


	+ EVT-GEN  * QT-GEN * � EMBED Equation.2  ���+ � EMBED Equation.2  ���sin (b1 - b2) � EMBED Equation.2  ���





	r3113





=	+ ERT-GEN * QT-GEN * � EMBED Equation.2  ���- 1   + � EMBED Equation.2  ��� * (cos 2*a)  -  � EMBED Equation.2  ���* (sin 2*a) *  cos (b1 - b2) � EMBED Equation.2  ���


	+ ETT-GEN * QT-GEN * � EMBED Equation.2  ���0� EMBED Equation.2  ���


	+ EUT-GEN  * QT-GEN * � EMBED Equation.2  ���- � EMBED Equation.2  ���* (cos 2*a) * cos (b1 - b2)   -   � EMBED Equation.2  ���*  (sin 2*a)� EMBED Equation.2  ���


	+ EVT-GEN  * QT-GEN * � EMBED Equation.2  ���-� EMBED Equation.2  ��� * sin (b1 - b2) � EMBED Equation.2  ���





	r1221





=	+ ERT-GEN * QT-GEN * � EMBED Equation.2  ��� - 1  -   (cos 2*a) � EMBED Equation.2  ���


	+ ETT-GEN * QT-GEN * � EMBED Equation.2  ���0� EMBED Equation.2  ���


	+ EUT-GEN  * QT-GEN * � EMBED Equation.2  ���+ (sin 2*a) � EMBED Equation.2  ���


	+ EVT-GEN  * QT-GEN * � EMBED Equation.2  ���0� EMBED Equation.2  ���





��
We see here then that we can rewrite this as :








	� 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  ���








We note here immediately that :





	None of these 3 vectors, i.e.  r2332 ,  r3113 ,  & r1221 , has a component in the  ETT-GEN  direction, the direction that will cause a moment and therefore a change in the Angular Momentum. Thus, the Total Force Vector defined above :





	FTT(t)   =	+ m2 * m3 *  F(r23) * r2332





			+ m3 * m1 *  F(r31) * r3113





			+ m1 * m2 *  F(r12) * r1221





	does not cause a moment because it has a zero component in the  ET  direction.





	This is consistant with the Conservation Of Angular Momentum we have discussed before.








�
Let us now calculate  r23, r31 and r12, as follows :





	� EMBED Equation.2  ��� r2332� EMBED Equation.2  ���2   =   	+ [-1  +  � EMBED Equation.2  ���* (cos 2*a)   +   � EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2)]2


				+ [+ � EMBED Equation.2  ���* (cos 2*a) * cos (b1 -b2)    -   � EMBED Equation.2  ��� * (sin 2*a) ]2





				+ [+ � EMBED Equation.2  ���sin (b1 - b2)]2





	=	+   1  +   � EMBED Equation.2  ���* (cos2 2*a)   +   � EMBED Equation.2  ���* (sin2 2*a) * [cos2 (b1 - b2)]


		-   2 *� EMBED Equation.2  ���* (cos 2*a)   - 2 *� EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2)


		+   2 * � EMBED Equation.2  ���* � EMBED Equation.2  ���* (cos 2*a)* (sin 2*a) * cos (b1 - b2)


		+   � EMBED Equation.2  ���* (cos2 2*a) * cos2 (b1 -b2)


		-    2*� EMBED Equation.2  ���*� EMBED Equation.2  ���* (cos 2*a) * (sin 2*a) * cos (b1 -b2)


		+   � EMBED Equation.2  ���* (sin2 2*a)   +   � EMBED Equation.2  ���* sin2 (b1 - b2)





	=	+   1   +   � EMBED Equation.2  ���* (cos2 2*a)   +    � EMBED Equation.2  ���* (sin2 2*a)


		+   � EMBED Equation.2  ���* (sin2 2*a) * [cos2 (b1 - b2)]   +   � EMBED Equation.2  ���* (cos2 2*a) * cos2 (b1 -b2)


		+   � EMBED Equation.2  ���* sin2 (b1 - b2)


		-   2 *� EMBED Equation.2  ���* (cos 2*a)   - 2 *� EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2)


		+   2 * � EMBED Equation.2  ���* � EMBED Equation.2  ���* (cos 2*a)* (sin 2*a) * cos (b1 - b2)





	=	+   2   -   2 *� EMBED Equation.2  ���* (cos 2*a)   - 2 *� EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2)


		+   2 * � EMBED Equation.2  ���* � EMBED Equation.2  ���* (cos 2*a)* (sin 2*a) * cos (b1 - b2)





	and





	� EMBED Equation.2  ��� r3113� EMBED Equation.2  ���2   =   	+ [- 1   + � EMBED Equation.2  ��� * (cos 2*a)  -  � EMBED Equation.2  ���* (sin 2*a) *  cos (b1 - b2)]2 


				+ [- � EMBED Equation.2  ���* (cos 2*a) * cos (b1 - b2)   -   � EMBED Equation.2  ���*  (sin 2*a)]2 


				+ [-� EMBED Equation.2  ��� * sin (b1 - b2)]2 





	=	+   1  +   � EMBED Equation.2  ���* (cos2 2*a)   +   � EMBED Equation.2  ���* (sin2 2*a) * [cos2 (b1 - b2)]


		-   2 *� EMBED Equation.2  ���* (cos 2*a)   + 2 *� EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2)


		-   2 * � EMBED Equation.2  ���* � EMBED Equation.2  ���* (cos 2*a)* (sin 2*a) * cos (b1 - b2)


		+   � EMBED Equation.2  ���* (cos2 2*a) * cos2 (b1 -b2)


		+    2*� EMBED Equation.2  ���*� EMBED Equation.2  ���* (cos 2*a) * (sin 2*a) * cos (b1 -b2)


		+   � EMBED Equation.2  ���* (sin2 2*a)   +   � EMBED Equation.2  ���* sin2 (b1 - b2)





	=	+   1   +   � EMBED Equation.2  ���* (cos2 2*a)   +    � EMBED Equation.2  ���* (sin2 2*a)


		+   � EMBED Equation.2  ���* (sin2 2*a) * [cos2 (b1 - b2)]   +   � EMBED Equation.2  ���* (cos2 2*a) * cos2 (b1 -b2)


		+   � EMBED Equation.2  ���* sin2 (b1 - b2)


		-   2 *� EMBED Equation.2  ���* (cos 2*a)   + 2 *� EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2)


		-   2 * � EMBED Equation.2  ���* � EMBED Equation.2  ���* (cos 2*a)* (sin 2*a) * cos (b1 - b2)


	=	2   -   2 *� EMBED Equation.2  ���* (cos 2*a)   + 2 *� EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2)


		-   2 * � EMBED Equation.2  ���* � EMBED Equation.2  ���* (cos 2*a)* (sin 2*a) * cos (b1 - b2)





	and





�
	� EMBED Equation.2  ��� r1221� EMBED Equation.2  ���2   =   + [- 1  -   (cos 2*a)]2   +   [+ sin 2*a)]2





	=	+ 1   +   2* (cos 2*a)   +   (cos2 2*a)   +   (sin2 2*a)





	=	2   +   2* (cos 2*a)








But, from the original definitions :





	� EMBED Equation.2  ��� r2332� EMBED Equation.2  ���2   =   (rx23)2   +   (ry23)2   +   (-rx23)2   +   (-ry23)2





		        =   2*(r23)2








	� EMBED Equation.2  ��� r3113� EMBED Equation.2  ���2   =   (rx31)2   +   (ry31)2   +   (-rx31)2   +   (-ry31)2





		        =   2*(r31)2





	� EMBED Equation.2  ��� r1221� EMBED Equation.2  ���2   =   (rx12)2   +   (ry12)2   +   (-rx12)2   +   (-ry12)2





		        =   2*(r12)2





Therefore, equating with what we have developed above, yields :





	(r23)2   =	+   1   -   � EMBED Equation.2  ���* (cos 2*a)   -   � EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2)


			+   � EMBED Equation.2  ���* � EMBED Equation.2  ���* (cos 2*a)* (sin 2*a) * cos (b1 - b2)


		=	[+ 1  -  � EMBED Equation.2  ���* (cos 2*a)] * [+ 1  -  � EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2)]





	(r31)2   =	+   1   -   � EMBED Equation.2  ���* (cos 2*a)   +   � EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2)


			-   2 * � EMBED Equation.2  ���* � EMBED Equation.2  ���* (cos 2*a)* (sin 2*a) * cos (b1 - b2)


		=	[+ 1  -  � EMBED Equation.2  ���* (cos 2*a)] * [+ 1  +  � EMBED Equation.2  ���* (sin 2*a) * cos (b1 - b2)]





	(r12)2   =	+ 1   +   cos 2*a








�
Thus, if the Force Function is of the type :





	F(a*b)   =   F(a) * F(b)





(   F(R)   =  � EMBED Equation.2  ���  for n  > 0 is this type of function)





Then if we started out with the three side of the triangle being  r23,  r31 , &  r12 and ended up with :





	r23-NEW   =   Size-Factor * r23





	r31-NEW   =   Size-Factor * r31





	r12-NEW	  =   Size-Factor * r12





Then, it follows then that :


	


	r2332-NEW   =   Size-Factor * r2332





	r3113-NEW    =   Size-Factor * r3113





	r1221-NEW   =   Size-Factor * r1221





and 


	F (r23-NEW)   =    F (Size-Factor * r23)   =    F (Size-Factor) * F (r23)





	F (r31-NEW)   =    F (Size-Factor * r31)   =    F (Size-Factor) * F (r31)





	F (r12-NEW)   =    F (Size-Factor * r12)   =    F (Size-Factor) * F (r12)





Therefore,





	FTT-NEW(t)   =		+ m2 * m3 * F (r23-NEW) * r2332-NEW 





				+ m3 * m1 * F (r31-NEW) * r3113-NEW





				+ m1 * m2 * F (r12-NEW) * r1221-NEW





			=   + Size-Factor * F (Size-Factor) * FTT(t)





Therefore, such type of Force Functions are very convenient as the direction of  FTT(t)  and 


FTT-NEW (t) are the same and they only differ by a function of the Size-Factor.








The Force Function is therefore viewed in this manner :





Step 1 :





We have, from above :





� 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  ���





Therefore, we re-write this in the following formnat :





	r2332   =    - ER  +  r2332-OTHER





	r3113   =    - ER  +  r3113-OTHER





	r1221   =    - ER  +  r1221-OTHER





but, we see here (from immediately above)  that :





	r2332-OTHER   +   r3113-OTHER    +  r1221-OTHER  =  0





Therefore, r2332-OTHER ,   r3113-OTHER ,  and  r1221-OTHER  is in a plane in the 3-Dimension ER/EU/EV vector space.





And the orientation / ‘tilt’ of this plane is controlled by the angles  a  & ( b1 - b2). 





Step 2 :





We multiply each of these  r2332 ,   r3113 ,  and  r1221 by the scalar functions :


	


	+ m2 * m3 * F (r23),  + m3 * m1 * F (r31), + m1 * m2 * F (r12)





respectively.





Obviously, the 1st part’s of each of these   r2332 ,   r3113 ,  and  r1221  ,  multiplied by these scalars, remain in the ER direction.





And the sum of the 2nd part, multiplied by these scalars, remain in the plane in the 3-Dimemsion ER/EU/EV vector space.





More thoughts/comments here ???





Two comments before we leave this subject :





a)	we can switch between :





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





	via the angles  qM and  q K15.





b)	The r23-r31-r12  triangle may be defined in a similar way as we have done with the Standardized Mass Vector.





	We start out with an Equilateral Triangle on the X`-Y` plane with the  ez` unit vector defining the orientation of the X`-Y` plane.





	The projection of this Equilateral Triangle on the X-Y plane, initially, is then the same equilateral triangle.





	Let us start rotating this Equilateral Triangle on the X`-Y` plane via an angle qTRIANGLE  and tilt the ez` axis through and angle yTRIANGLE.





	The new projection of the ‘Tilted’ Equilateral Triangle on the X`-Y` plane on the X-Y plane will give us a new Triangle of a different shape.





	This may have some advantage and some more thought may be given here.





c)	Set up an ‘Inverse Mass’ Vector/mapping matrix here ???





	� EMBED Equation.2  ���   =   m1* m2 * m3 * � EMBED Equation.2  ���
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