SETTING UP  eXK1/eXK5  AND  eYK1/eYK5 :





We note that we have previously defined, in the Chapter on ‘Mapping RT into MRT’, the following :





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





		=   � EMBED Equation.2  ���� EMBED Equation.2  ���	where XFC = XFB * tan yM





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





		=   � EMBED Equation.2  ���� EMBED Equation.2  ���	where YFC = YFB * tan yM





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





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





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





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


�
And the Mapping Function for :





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





and





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





is where :





	KQ11   =   � EMBED Equation.2  ���* cos yM   - � EMBED Equation.2  ���* sin yM * cos 3qM 





	KQ12   =   + � EMBED Equation.2  ���* sin yM * sin 3qM





	KQ21   =   + � EMBED Equation.2  ���* sin yM * sin 3qM





	KQ22   =   � EMBED Equation.2  ���* cos yM   +  � EMBED Equation.2  ���* sin yM * cos 3qM   -   � EMBED Equation.2  ���* sin yM * tan yM





�
Let us now define the angle qK15, and :





eXK1/eXK5 as follows :





�and eYK1/eYK5 as follows :


�


�
such that :





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





and





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








 Let us now set up :





	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  ���





Thus, equating :� 


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





�
then yields :





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





and





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





And equating :





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


then yields :





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





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





And equating :





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


then yields :





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





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





And equating :





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


then yields :





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





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








Let us now set up the Mapping Matrix, by using a appropriate value for  qK15 , in the form of :





	� EMBED Equation.2  ���





such that : 





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





and





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








�
Now remembering that we have, in the early Chapters, set up





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





and





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





(where values for the KQ’s are listed in the beginning of this Chapter)





we can solve for  qK15  as follows : (concentrating on the X’s only)





� 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  ���





comparing this with :





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





then yields :





0   =	- KQ11 * cos qK15 * sin qK15   -   KQ21 * sin qK15 * sin qK15





	+ KQ12 * cos qK15 * cos qK15   +  KQ22 * cos qK15 * sin qK15





and,





0   =	- KQ11 * cos qK15 * sin qK15   +   KQ21 * cos qK15 * cos qK15





	- KQ12 * sin qK15 * sin qK15   +   KQ22 * cos qK15 * sin qK15





Therefore, rewriting these two equations yields :





0   =	+ KQ22 * cos qK15 * sin qK15   -   KQ11 * cos qK15 * sin qK15





	+ KQ12 * cos qK15 * cos qK15   -   KQ21 * sin qK15 * sin qK15





     =	+ � EMBED Equation.2  ���* 2 * cos qK15 * sin qK15





	+ � EMBED Equation.2  ��� * (cos2 qK15 - sin2 qK15)





	+ � EMBED Equation.2  ���* (cos2 qK15 + sin2 qK15)





=	+ � EMBED Equation.2  ���*  sin 2*qK15 





	+  � EMBED Equation.2  ���* cos 2*qK15





	+ � EMBED Equation.2  ���


and,





�
0   =	+ KQ22 * cos qK15 * sin qK15   -   KQ11 * cos qK15 * sin qK15





	+ KQ21 * cos qK15 * cos qK15   -   KQ12 * sin qK15 * sin qK15





=	+ � EMBED Equation.2  ���* 2 * cos qK15 * sin qK15





	+ � EMBED Equation.2  ��� * (cos2 qK15 - sin2 qK15)





	- � EMBED Equation.2  ���* (cos2 qK15 + sin2 qK15)





=	+ � EMBED Equation.2  ���*  sin 2*qK15 





	+  � EMBED Equation.2  ���* cos 2*qK15





	- � EMBED Equation.2  ���





Thus, comparing the two equations :





0   =   + � EMBED Equation.2  ���*  sin 2*qK15   +  � EMBED Equation.2  ���* cos 2*qK15   +   � EMBED Equation.2  ���


and,





0   =   + � EMBED Equation.2  ���*  sin 2*qK15   +  � EMBED Equation.2  ���* cos 2*qK15   -   � EMBED Equation.2  ���





We see that the two equations can only be the same if :





	+ � EMBED Equation.2  ���   =   - � EMBED Equation.2  ���





Therefore, both sides have to be zero, so that :





	KQ12   =   KQ21





in order that a value for  qK15  can be found.��(Is this similar to Eigen Values are only available for Symmetric Matrices ???)





This is in fact satisfied with :





	KQ12   =   KQ21   =   + � EMBED Equation.2  ���* sin yM * sin 3qM





Therefore, continuing with the equation, now having become :





0   =	+ � EMBED Equation.2  ���*  sin 2*qK15   +  � EMBED Equation.2  ���* cos 2*qK15





yields :





	� EMBED Equation.2  ���*  sin 2*qK15   =   - � EMBED Equation.2  ���* cos 2*qK15





Therefore,





	tan 2* qK15   =   -� EMBED Equation.2  ��� 





Therefore,





	qK15   =   � EMBED Equation.2  ���*arctan (-� EMBED Equation.2  ���)





Substituting in the value then yields :





	qK15   =   � EMBED Equation.2  ���*arctan � EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���





	           =   � EMBED Equation.2  ���*arctan � EMBED Equation.2  ���� EMBED Equation.2  ���� EMBED Equation.2  ���





(note : qK15  is irrelevant if  yM  is zero  � EMBED Equation.2  ���  qM is arbitary)








We see here that  in general,   (tan 2*qK15)  =  (tan 2*(qK15 + P/2)), etc, so that there are many posssible values for  qK15 , all differing by a value of   +/-  n*(P/2) , where n is an integer. 





And we shall, for the purpose of consistency, take a value of smallest positive value for qK15 such that :





	0  � EMBED Equation.2  ��� qK15  <  P/2








We can therefore calculate the values for  KQK1  and KQK5 accordingly :





	KQK1   =   + KQ11 * cos qK15 * cos qK15   +  KQ22 * sin qK15 * sin qK15





		       + KQ12 * cos qK15 * sin qK15   +   KQ21 * cos qK15 * sin qK15





		  =   + � EMBED Equation.2  ���*(cos2 qK15 + sin2 qK15)





		        - � EMBED Equation.2  ���* (cos2 qK15 - sin2 qK15)





		        + � EMBED Equation.2  ���  cos qK15 * sin qK15





		   =   + � EMBED Equation.2  ���





		        - � EMBED Equation.2  ���* cos 2*qK15





		        + � EMBED Equation.2  ��� * sin 2*qK15





and :





	KQK5   =   + KQ11 * sin qK15 * sin qK15   +  KQ22 * cos qK15 * cos qK15





		       - KQ12 * cos qK15 * sin qK15   -   KQ21 * cos qK15 * sin qK15





		  =   + � EMBED Equation.2  ���*(cos2 qK15 + sin2 qK15)





		        + � EMBED Equation.2  ���* (cos2 qK15 - sin2 qK15)





		        - � EMBED Equation.2  ���  cos qK15 * sin qK15





		   =   + � EMBED Equation.2  ���





		        + � EMBED Equation.2  ���* cos 2*qK15





		        - � EMBED Equation.2  ��� * sin 2*qK15





Before we leave this subject, it is important to note that :





	XFB   =   XK1 * sin qK15 +   XK5 * cos qK15





yielding :





	XFC   =   XFB * tan yM





	           =   (XK1 * sin qK15 +   XK5 * cos qK15) * tan yM





Similarily,





	YFC   =   YFB * tan yM





	           =   (YK1 * sin qK15 +   YK5 * cos qK15) * tan yM








It is also important to understand that we have now created the eXK1/eXK5/eXFC basis and the  eYK1/eYK5/eYFC basis such that :





if we are mapping the XT(t) vector into the MXT(t) vector, then :





a)	if   XT(t)  is   � EMBED Equation.2  ���� EMBED Equation.2  ���,





	where XFC  =  XK1 * sin qK15 * tan yM





	then  MXT(t)  is � EMBED Equation.2  ���� EMBED Equation.2  ���








b)	if   XT(t)  is   � EMBED Equation.2  ���� EMBED Equation.2  ���,





	where XFC  =  XK5 * cos qK15 * tan yM





	then  MXT(t)  is � EMBED Equation.2  ���� EMBED Equation.2  ���





c)	Similarly for Mapping the YT(t) vector into the MYT(t) vector.








This will be very convenient after the next Chapter when we set up the ER/ET/EU/EV


directions.
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