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�CWwv u�wD�t �r�	t u�� x� xHwD ��

z � jzj�cos � � i sin ��

	CU� ������ �xR�� QO �Dm� ��x� w�R � xm
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���k V��tv

CQwY x� �W��tv OW�� �rDNt �OOa z Qo �
z � r�cos � � i sin �� � r � � � � � ��� ���

�s�� wo�t z �rDNt OOa ���k V��tv 	V��tv u�� x� xm OQ�O OwHw
�r � jzj xm OQm lJ �DL�Q x� u�wD�t xrO�at u�iQ
 R� �Q�osQv �� �xHwD

w sQv ��DQD x� � w r O�Oa� x� �OW�� z OOa ���k V��tv z � r�cos �� i sin �� Qo �
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�O�O s�y�wN Q� R �x�	k QO �Q V��tv u�� xHwD �r�H ��y�oS� w R� �m�

�s� Q�O OvW�� �rDNt �O�Oa� B w A Qo �

jABj � jAj jBj

arg�AB� � arg�A� � arg�B�

�O�OQo C��F� u�� R� V�B ��x�	k QO pw� CtUk �C��F�

�s� Q�O x�	k swO CtUk C��F� ��Q� p�L
A � r�cos � � i sin ��

B � r��cos � � i sin ��
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u�wD�t xvwtv l� u�wva x� OQ�O uwo �vwo p��Ut QO �O�� R Q��U� ��yOQ� Q�m O�Oa� V��tv R� xw�W u��
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�O�vm C��F �� �k�kL OOa Qy ��Q� ����

sin���� � �� sin� � � 	
 sin� � � � sin �

�s� Q�O xOW u��� ���wQ j�� �pL

�cos � � i sin ��� � cos �� � i sin ��

�s� Q�O Qo�O �iQ� R� �t�

�cos � � i sin ��� � cos� � �

�
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�
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Im�cos � � i sin ��� � �� sin� � � 	
 sin� � � � sin �

Im�cos � � i sin ��� � sin��

�OOQo�t xH�Dv xr�Ut Q�v OQwt smL Kw�w x� w

�O�vm ��UL �Q sin 
� w cos 
� �U� ����

�O���t CUOx� �oO�U x� �r � � w n � 
 O�yO Q�Qk Qw�wtO uwv�k QO �pL
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� � cos� � � 
 cos � sin� � � � cos� � � 
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� � 
 cos� � � sin � � sin� � � 
 sin � � � sin� �
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��Q� �Q��Q��v u�vJ xm OUQ�t Q�v x� �rDNt O�Oa� w �yQ�OQ� u�� Q��vD x� xHwD �� x�o �OwN�v Qw� x� w
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wt u�� Q� R �x��k QO xm CU� Q�QkQ� sy �rDNt O�Oa�

�ErFt �Q��Q��v�

�x�ov� OvW�� x�wNrO �rDNt OOa wO B w A Qo �

jAj� jBj � jA�Bj

s�W�� xDW�O k pFt C�Ft �k�kL �Q�Okt ��Q� xm CU� Q�QkQ� �w�UD Cr�L �v�tR �yvD w
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�s� Q�O p�L �OvDUy �k�kL �O�Oa� t w z w y �x xm B � z� it w A � x� iy O�vm ZQi �C��F�
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u��Q��v�

jA�Bj �
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�x� z�� � �y � t��
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� x� y� z� t � R �

q
�x� z�� � �y � t�� �
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q
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q
�x� � y���z� � t�� � xz � yt

�xm �QJ CU� �Wwm �Q��Q��v �xH�Dv sy u�� w
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p
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q
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�
q
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�s�W�� xDW�O k � � pFt �k�kL �Q�Okt ��Q� xmCU� �v�tR sy �Wwm �Q��Q��v �w�UD xm O�vm xHwD

x � kz

y � kt

��
� � A � kB

�O�O Oy�wN xH�Dv �Q x��k pm u�� w

�O�O s�taD pmW u�O� sy Q�eDt �QDV�� O�OaD x� �Q ErFt �Q��Q��v u�wD�t �xHwD

� a�� a�� � � � � an � C � ja� � a� � � � � � anj � ja�j� ja�j� � � �� janj

�xm OyO�t MQ �v�tR �yvD sy �w�UD Cr�L w

� ij �k � R
�

� ai � kaj

�O�vm C��F z w y �x x�wNrO �k�kL OOa 	 Qy ��Q� ����

jxj� jyj� jzj � jx� y � zj� jx� z � yj� jy � z � xj

�s� Q�O ErFt �Q��Q��v j�
 �C��F�

jx� y � zj� jx� z � yj � �jxj

jx� y � zj� jy � z � xj � �jyj

jy � z � xj� jx� z � yj � �jzj

�OOQo�t xH�Dv smL x���Q 	 u�� �tH ��

�j�j � � x�ou
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� x� � �xrO�at �xW� Q � Qo � O�vm C��F ����

�s� Q�O �C��F�
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� �� � � � � �n

� � � ��
u�iQ� R� �Q�osQv
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 �t�
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� � j�jn � j�j � �
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	��wD u�� u� QDQwyWt R� �m� �OvQ�O �Q C�Y�N u�� xm s� Q�O arg
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xDW�O ���tv 	��wD pmW x� �W��tv sy �rDNt O�Oa� O��W xm OUQ� uyP x� xO�� u�� O��W u��Q��v�
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�TB �OW�� Q�QkQ� k
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z � r�cos � � i sin ��

�s	 Q�O �xOW xDio EL��t w �	��k Q��v�

� � z� � r��cos �� � i sin��� � r � � � cos�� � � � sin �� � �

� �� � �k� � � �
�k�
� �k � �������� � � ��

�Qo	O ��yk ��Q� w �� �
��
�

w �� �
��
�

��� � � �s	 Q�O �k � �� �� � ��R� x� O�vm CkO
�� �� Q
�vDt O�Oa� �OvyO�tv �t x� �O	OH ��wH Ck�kL QO w OvQ�O jQi �� �Q��t QO �yvD � Q	O�kt

�s	�xO�O u�Wv C�YDNt �xLiY QO z� w z� �z� �� �Q �� w �� w



�� ����vW�� �y��xrtHOvJ
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