EQUATION FOR MXY = 0 :





Let us now set up the same set of equations for the set of basis for the Principle Directions, i.e.





 � EMBED Equation.2  ���, as we have already done so for the general set of basis, i.e. � EMBED Equation.2  ���.








Therefore, we set up :








	XPT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���		and





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





and





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





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





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


where :





	MXX1-P   =   m1*(xp1)2,


	MXX2-P   =   m2*(xp2)2,


	MXX3-P   =   m3*(xp3)2,





and





	MYY1-P   =   m1*(yp1)2,


	MYY2-P   =   m2*(yp2)2,


	MYY3-P   =   m3*(yp3)2.





and





	MXY1-P   =   m1* xp1 * yp1,


	MXY2-P   =   m2* xp2 * yp2,


	MXY3-P   =   m3* xp3 * yp3.








and  XPT(t), YPT(t)  can be expressed also as :





	XPT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ���	where XFCp = XFBp * tan yM





and





	YPT(t)   =   � EMBED Equation.2  ���� EMBED Equation.2  ��� 	where YFCp = YFBp * tan yM 





where :





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





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


��
Therefore, we have (same as we have in the previous Chapter) :





	MXXP   =





+   {XFAP2 + XFBP2} * {KQQ1 * eMXXFA-P + KQQ2 * eMXXFB-P + KQQ3 * eMXXFC-P }





+   {XFAP2 - XFBP2} * {KQQ4 * eMXXFA-P + KQQ5 * eMXXFB-P + KQQ6 * eMXXFC-P }





+   {2*XFAP*XFBP} * {KQQ7 * eMXXFA-P + KQQ8 * eMXXFB-P + KQQ9 * eMXXFC-P }





and





	MYYP   =





+   {YFAP2 + YFBP2} * {KQQ1 * eMYYFA-P + KQQ2 * eMYYFB-P + KQQ3 * eMYYFC-P }





+   {YFAP2 - YFBP2} * {KQQ4 * eMYYFA-P + KQQ5 * eMYYFB-P + KQQ6 * eMYYFC-P }





+   {2*YFAP*YFBP} * {KQQ7 * eMYYFA-P + KQQ8 * eMYYFB-P + KQQ9 * eMYYFC-P }





and





	MXYP   =





+   {XFAP*YFAP + XFBP*YFBP} * 


				{KQQ1 * eMXYFA-P + KQQ2 * eMXYFB-P + KQQ3 * eMXYFC-P }





+   {XFAP*YFAP - XFBP*YFBP} * 


				{KQQ4 * eMXYFA-P + KQQ5 * eMXYFB-P + KQQ6 * eMXYFC-P }





+   {XFAP*YFBP + XFB*YFAP} * 


				{KQQ7 * eMXYFA-P + KQQ8 * eMXYFB-P + KQQ9 * eMXYFC-P }





where :


	KQQ1   =   { +� EMBED Equation.2  ���* sin yM * tan yM * sin 3qM  }


	KQQ2   =   { +� EMBED Equation.2  ��� * sin yM * tan yM * cos 3qM   -  � EMBED Equation.2  ��� * sin yM * tan2 yM }


	KQQ3   =   { +� EMBED Equation.2  ��� *cos yM   +   � EMBED Equation.2  ��� * sin yM * tan yM }


	KQQ4   =   { +� EMBED Equation.2  ���* cos yM * sin 3qM    -   � EMBED Equation.2  ���* sin yM * tan yM * sin 3qM }


	�
	KQQ5   =   { +� EMBED Equation.2  ���* cos yM * cos 3qM   -    � EMBED Equation.2  ��� * sin yM


		            - � EMBED Equation.2  ��� * sin yM * tan yM * cos 3qM   +  � EMBED Equation.2  ��� * sin yM * tan2 yM}


	KQQ6   =   { -� EMBED Equation.2  ���* sin yM * cos 3qM   +   � EMBED Equation.2  ��� * sin yM * tan yM  }





	KQQ7   =   { +� EMBED Equation.2  ���* cos yM * cos 3qM   -   � EMBED Equation.2  ���* sin yM * tan yM * cos 3qM


				+ � EMBED Equation.2  ���* sin yM }





	KQQ8   =   { - � EMBED Equation.2  ���* cos yM * sin 3qM   +  � EMBED Equation.2  ���* sin yM * tan yM *sin 3qM}





	KQQ9   =   { +� EMBED Equation.2  ���* sin yM * sin 3qM}





But we have specified exp, eyp to be the Principle Directions, so that :





	� EMBED Equation.2  ���mi*xpi*ypi   =   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





Therefore,





	MXYP   DOT � EMBED Equation.2  ���* eMXYFC-P    =   0





 Therefore, the componet of  MXYP  in the eMXYFC-P  direction is zero. i.e.





	0   =	+   {XFAP*YFAP + XFBP*YFBP} * KQQ3





		+   {XFAP*YFAP - XFBP*YFBP} * KQQ6





		+   {XFAP*YFBP + XFB*YFAP} * KQQ9





Therefore we define the scalar quantities QXP, QYP, qXP, qYP  such that :





	XFAP   =   QXP * cos qXP





	XFBP   =   QXP * sin qXP





	YFAP   =   QYP * cos qYP





	YFBP   =   QYP * sin qYP





we note here that :





	(QXP)2   =   (XFAP)2   +   (XFBP)2		and





	(QYP)2   =   (YFAP)2   +   (YFBP)2





Thus, if  QXP  =  0, then  qXP   becomes irrelevant,





	(i.e. xp1 = xp2 = xp3 = 0 so that  m1, m2, and m3 are all on the Yp-Axis)





and if  QYP  =  0, then  qYP   becomes irrelevant.





Therefore,





	{XFAP*YFAP + XFBP*YFBP}





=	QXP * cos qXP * QYP * cos qYP + QXP * sin qXP * QYP * sin qYP





=	QXP * QYP * { cos qXP * cos qYP + sin qXP * sin qYP}





=	QXP * QYP * { cos (qXP - qYP) }








	{XFAP* YFAP - XFBP*YFBP}





=	QXP * cos qXP * QYP * cos qYP - QXP * sin qXP * QYP * sin qYP





=	QXP * QYP * { cos qXP * cos qYP - sin qXP * sin qYP}





=	QXP * QYP * { cos (qXP + qYP) }





�
	{XFAP* YFBP + XFBP*YFAP}





=	QXP * cos qXP * QYP * sin qYP + QXP * sin qXP * QYP * cos qYP





=	QXP * QYP * { cos qXP * sin qYP + sin qXP * cos qYP}





=	QXP * QYP * { sin (qXP + qYP) }








Therefore, substituting yields :





	0   =	+   {XFAP*YFAP + XFBP*YFBP} * KQQ3





		+   {XFAP*YFAP - XFBP*YFBP} * KQQ6





		+   {XFAP*YFBP + XFB*YFAP} * KQQ9





	    =	+   QXP * QYP * { cos (qXP - qYP) } * KQQ3





		+   QXP * QYP * { cos (qXP + qYP) } * KQQ6





		+   QXP * QYP * { sin (qXP + qYP) } * KQQ9





	   =	+   QXP * QYP * [ { cos (qXP - qYP) } * KQQ3





				    +{ cos (qXP + qYP) } * KQQ6





				    +{ sin (qXP + qYP) } * KQQ9 ]





 


Therefore, assuming that neither QXP nor QYP are zeros, (these special cases have already been dealt with above), we have :





	0   =	+    { cos (qXP - qYP) } * KQQ3   +   { cos (qXP + qYP) } * KQQ6





		     +   { sin (qXP + qYP) } * KQQ9





Therefore,





	-    { cos (qXP - qYP) } * KQQ3





=	+   { cos (qXP + qYP) } * KQQ6   +   { sin (qXP + qYP) } * KQQ9





�
we now set :





	(KQQC6S9)2   =	(KQQ6)2   +   (KQQ9)2





so that :





	KQQ6   =   KQQC6S9 * cos (2*qC6S9)





	KQQ9   =   KQQC6S9 * sin (2*qC6S9)





where :





	2*qC6S9   =   arctan (KQQ9/KQQ6)





or	qC6S9   =   � EMBED Equation.2  ���arctan (KQQ9/KQQ6)





Therefore, we have :


 


	-    { cos (qXP - qYP) } * KQQ3





=	+   { cos (qXP + qYP) } * KQQ6   +   { sin (qXP + qYP) } * KQQ9





=	+   KQQC6S9 * [ { cos (qXP + qYP) } * cos (2*qC6S9)





			   +   { sin (qXP + qYP) } * sin (2*qC6S9) ]





=	+   KQQC6S9 * [ cos ( (qXP + qYP) - 2*qC6S9 )]








Therefore, we have :





	[ cos (qXP - qYP) ]





=	-   � EMBED Equation.2  ��� * [ cos ( (qXP + qYP) - 2*qC6S9 )]





for the Principle Directions where neither QXP nor QYP are zeros.





or re-writing :


	{ cos [(qXP  -  qC6S9)  -  (qYP  -  qC6S9)] }





=	-   � EMBED Equation.2  ��� * { cos [(qXP  -  qC6S9)  +  (qYP  -  qC6S9)] }





We shall be coming back to this very special angle, qC6S9, at a later stage and re-label this angle qK15 (pronounced Theta-K-One-Five), in the Chapter on setting up exK1/exK5 and eyK1/eyK5.
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