
        

 

        ))))هـهـهـهـ١٤٣٩١٤٣٩١٤٣٩١٤٣٩////مممم٢٠١٨٢٠١٨٢٠١٨٢٠١٨((((    ))))٢٢٢٢((((العددالعددالعددالعدد    ،،،،))))٣٣٣٣((((    الدالدالدالد    ،،،،الثالثةالثالثةالثالثةالثالثةالسنة السنة السنة السنة 

�א����������א��א��
	�������Kد �

  

PLQ 

        

        

        : : : : الأفعال الثلاثيةالأفعال الثلاثيةالأفعال الثلاثيةالأفعال الثلاثيةالتغيرات الصوتية في التغيرات الصوتية في التغيرات الصوتية في التغيرات الصوتية في 

         نظرية تطبيقية نظرية تطبيقية نظرية تطبيقية نظرية تطبيقيةدراسة حاسوبيةدراسة حاسوبيةدراسة حاسوبيةدراسة حاسوبية

        
  
  
  

  إعداد

  عبد العزيز بن عبد االله المهيوبي. د
    

   اللغة العربيةعهد تعليمبم ساعداللغويات الحاسوبية المأستاذ 

  الإمام محمد بن سعود الإسلاميةجامعة 

S99scom@hotmail.com                



 

 

 مجلة العلوم الشرعية واللغة العربيةمجلة العلوم الشرعية واللغة العربيةمجلة العلوم الشرعية واللغة العربيةمجلة العلوم الشرعية واللغة العربية

����

�א����א��א��	�����KKKد%א#��$�#	�
��Wא! ��ل�א� �

  

PLR 

 



        

 

        ))))هـهـهـهـ١٤٣٩١٤٣٩١٤٣٩١٤٣٩////مممم٢٠١٨٢٠١٨٢٠١٨٢٠١٨((((    ))))٢٢٢٢((((العددالعددالعددالعدد    ،،،،))))٣٣٣٣((((    الدالدالدالد    ،،،،الثالثةالثالثةالثالثةالثالثةالسنة السنة السنة السنة 

�א����������א��א��
	�������Kد �

  

PLS 

� �

�

����א����א��א��	����
�د%א#��$�#	�
��Wא! ��ل�א�&
�'����()*�� �

����������������������������				:::: � �
������������� ���� ����� ����� �������� ��������� �� � !"��� ��#  $ ����%�� 
����� $ ��&�
 ����'�� ����� ,)�*��� �+"��, ���# -."���# ���� .��/��� ��01&�� 2�'3�� ���4"5
 �� 4 

���� �������� 6��� 7"
�8�� 9:4 ;4"/�"<�=���> ���0 ?
4 ,@�
A�� "<� BC 9�:�� ��# ���� D
 E@�F� �8C�G ��� H>"=�� �����4I J "K L.��5
 ����M� ;��
� E��=���"� ;L.��/��� ���01&�� E"�'*O�

���:O� E"'*O� �:"�'� D�� ��� � ?�%�4������P�Q $ �� " �������� ��������� ���� 7�R��� S��
� ����'�� ����� E"'*� ��� ���� ���� T"%�U# ��*����� � ���V�� ��&Q� ?�
 L� "W � 4 ,"<3C��� ��X

"<�=��> ���D 
4��� Y��������� $ ��������� ��������� ��/�"'�� "��"�� !��%C !� Y����C Z[���\ �C��8� ���# X ]

"<=�Q���4 ,����'�� ����� �"��Q D ?�&>"�=�� ?�%�C ,����� ^"��� )�,4 ���# H�>"=�� �'��C "��Q_ ` ] _
�T� ?�����"5��4 ?�C����� �����'�� ������ E"�'*� 9C���� �=��5� 2
"%�
 a4�b
 7"�=� c��� ;"%�
" �����4 ,���"����4 ��01&��D 

��>"�3��� �"��%����>"�3��� �"��%����>"�3��� �"��%����>"�3��� �"��%��::::    ,E"'*O� 9C���  ,������"> �����. ,��01&�� E"'*O� ,������� ��������
�"�
;���F 7"��D 

* * * 



 

 

 مجلة العلوم الشرعية واللغة العربيةمجلة العلوم الشرعية واللغة العربيةمجلة العلوم الشرعية واللغة العربيةمجلة العلوم الشرعية واللغة العربية

����

�א����א��א��	�����KKKد%א#��$�#	�
��Wא! ��ل�א� �

  

PLT 

Applied Theory on Vocal Changes in Root Verbs; 

 A Computerised Study  

Abstract: The study aims to explain the most important vocal changes that occur to 

the structure of the word in the Arabic language represented in the structure of the root 

verb when attached to a nominative pronoun. And it is an attempt to overcome the 

description of the vocal changes given by the scholars of the past towards a description 

that better qualifies it for coding purposes, which can then be computerised. The 

Researcher relied on a method to minimise the root verbs; by substituting numeric 

symbols for the elements of the original verbs. The importance of this study lies in the fact 

that it sheds light on the occurring vocal changes on the Arabic verbs when conjugated, 

and this is one of the most complicated morphological phenomena during the computing 

stage.  

This study aims to put forth a model that can serve as the basis for addressing the 

vocal changes in the Arabic words and its conjugates. The researcher also seeks to 

establish a scientific basis which can then be used by linguists and computer experts to 

build an integrated project for the computerisation and generation of the Arabic verbs.  

Keywords: verb morphology, vocal changes, 3-letter root verbs, computerised study, 

algorithm construction. 
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 ����5C es���� ������� �������� ��"����� i"��V��� ��"��'C H���> ,�4���5��4 ;���
���

 !;4 ��� �+"��� ��kO� �01&�� .�/��� 2'3��n2'*I I Inop p2&
n :a"�I p ."��# ���
 2�"3�� 7"� ��# i��'��� ��=��� �,"��� 2'3��n�_:pr1+i+r3+p1 

 2'3�� ."��# ��'*na"�I p�s5�4 ,c
T ?%�� 2�"3�� 7"� ��#_ )���� ;c���� 
?��Q"� )�"�� 4� , ,�4s�5��� ���5�� ���� ���T��� -�"* ��%�4 ,280 f"��k�I ] _

 � 4n7"��� p 2:�*na"�I p �� n)���I I I Dp @
��"�*nr1 p ?�
 E4O� ���5�� ���# ��b�C
 � 4 ,2'3�� �4�>n7"=�� p @
��� ��bC4ni p ��b�C "����� ,L���%�� ���#nr3 p ���#

4 ,2'3�� �4�> ?
 H�"&�� ��5�� ��> � n?�'�� p @
��� "
��np1 p ��# ��b�*_
 �� 4 ,!�%��� t�=����� z��5���� 2������ )*��� ���,n���]��+�_ Dp a"���k"�4

 2'3�� ��� 2�5\ ;�
��� -s nu�'�_ ] ` p ���G es��� ������ ������� ��/�"'
 ��'�
c��� D �M� 2%b�� �V\�nrDp 

                                         
nop    E"�'*O� ����� $ ���5� ����� ��*����� ��������� !"��� $ $����� !�@����� ��3Cn �s�5�"Q

�Q�5�� 28\4 h�8��4 p "�\�@�
 $����� !�@����� !��%C !� 2:O�4 ,������� �������� !4.X
"RC� "���:X XD 
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POT 

p1 + r3 + i + r1 

u����]����_ + a + ����̀���� + f 
= 

u'�_ ] ` 
 �M� 2%U �M� 2%U �M� 2%U �M� 2%Unnnnrrrr p p p p 2'3�� 9C��� 2'3�� 9C��� 2'3�� 9C��� 2'3�� 9C���nnnna"�a"�a"�a"�II IIpppp    

 
 ���"> $ c��3\ 2�'3�� ���5C es��� ������ ������� ��"���� i"V��� ��"'C4

 ��# -."��# ��� E�</��� 7"�=��n��"�/�� 4�4 p"<��:� ���# 9�O� .�� H�>� _nop ,
 � 4n7"��� pE4O� ��5�� ��%C4_ I ] _: r1+ii+r3+p12 

 @
��"*nr1 p� ��5�� ��# ��bC 2'3�� �4�> ?
 E4Ona"�I p � 4n7"=�� p
 @
���4nii p ��C���� �Q�5��n7"��� p @�
��� ��b�C4nr3 p ?�
 H��"&�� ���5�� ���#

 � 4 ,2'3�� �4�>n?�'�� p @
��� "
��np12 p 2������ )�*��� ����, ���# ��b�*
n��"�/�� 4�4 Dp ���� 2��5\ i"�M�O�4 �4��5�� -s�  c���# @�
�� "�
 a"��k"�4

 2'3��n'��_ `��Dp 
* * * 

                                         
nop  "
�8�� ����� 7"��� e�� h�>7D 
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POU 

 * * * *������� �������� �/�"'
 ��V\�������� �������� �/�"'
 ��V\�������� �������� �/�"'
 ��V\�������� �������� �/�"'
 ��V\�::::    
o− !;4 ��� 9'R��� Y�5��� 2'3�� jn2�'*I I I p2�&
n :��:j Ip 2�'3�� ."���# ����

�+"�R�� ��# i��'��� ��=��� �,"���: 
o:o−n ��: ����\� ,"������: "����\� ,�����: u��\� ,�����: u��\� ,"\����: ?��5\ ,�����: "��\�I I I I I _ ] I_ ] _ ] ] I ] I _ II I I I I_ ] I I ] I ] I ] I ] I` ` I ?���\� ,����j _ ] I _ ] I

!��: ?  ,?���:I _] I ] II j j I_p 
r1+a+r2+a+r2+(p1, p2, p3, p4, p5, p6, p7, p13) 

r:o−n �: � j I I _p r1+a+r2+d+a  
�:o−n �4�: �  ,"��: "�  ,��: "�  ,��: � � ] j � I jI I I I_ _ _ ] I `p r1+a+r2+d+(p9, p10, p11, p12) 

 E�</��� ��=��� �,"��� 2'3�� ."��# ����+"�R�� ��# : 
~:o−n  ?���\� ,������: ����\� ,"������: "����\� ,�����: u��\� ,�����: u��\� ,"\����: ?��5\ ,�����: "��\�j _ _ _ _ _ _ ] __ ] _ ] _ ] ] I ] I _ II I I I I I_ _] ] I ] ] ] ]` ` ` ` ` `` ` I

!��: ?  ,?���:I _] ]` `_ j j __p 
r1+u+r2+i+r2+(p1, p2, p3, p4, p5, p6, p7, p13) 

 :o−n �: � j _ I _p r1+u+r2+d+a 
|:o−n � I `�4�: �  ,"��: "�  ,��: "�  ,��: � ] j � I j_ _ _ __ _ _ ]p r1+u+r2+d+(p9, p10, p11, p12) 

 
r − !;4 ����� �+"����� ����kO� 2��'3�� n2��'*I I I p2��&
n :a"���p 2��'3�� ."����# �����

�+"�R�� ��# i��'��� ��=��� �,"���: 
o:r−n �\� ,u'� u\� ,u'� u\� ,"�'� ?5\ ,u'� "\�_ ] ] ] I II I I I` `] ] ] _ ] ]` ` ` `I I _?'� ?  ,?�'� ?�\� ,��'� ��\� ,"��'� "�I ] j j ] j ] ]` ` ` `_ _ _ ] _ _ ] _I I Ip 

r1+i+r3+(p1, p2, p3, p4, p5, p6, p7, p13) 

r:r−n a"� � I I _p r1+r2+r3+a 

�:r−n  "���"� "���  ,u���"� ��� I _ ] I I `−�Qs�����− "����"� "���  ,I _−
H\B���−���"� �  ,_ ] _p r1+r2+r3+(p9, p10, p11, p12) 
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PPL 

 3�� ."��# ����+"�R�� ��# E�</��� ��=��� �,"��� 2': 
~:r−n ?'� ?  ,?�'� ?�\� ,��'� ��\� ,"��'� "��\� ,u'� u\� ,u'� u\� ,"�'� ?5\ ,u'� "\�I ] j j ] j ] ] ] ] ] _ ] ]_ _ _ _ _ _ _ __ _ _ ] _ _ ] _ _ ] ] ] I II I I I I II ` ` I I _p 

r1+u+r3+(p1, p2, p3, p4, p5, p6, p7, p13) 

 :r−n )�� � I ] I` _p r1+ii+r3+a 

|:r−n�� ̀ "��'�� "���  ,u��'�� �] I ]` `I _ ] I−�Qs�����− "���'�� "���  ,I ] ` _−
H\B���−��'�� �  ,_ ] ` ] _p r1+ii+r3+(p8, p9, p10, p11, p12) 

 
� − !;4 ���� e4����� ���kO� 2�'��� 2'3�� n2�'*I I I p2�&
n :."��I Ip ."���# ����

�+"�R�� ��# i��'��� ��=��� �,"��� 2'3��: 
o:�−n  ,"\�� ?5\ ,��� "\�] I _ ] I_ __ ] I!�� ?  ,?��� ?�\� ,���� ��\� ,"���� "��\� ,��� u\� ,��� u\�I _ _ _] ] _ ] ] _ ] ] _ ] ] ] I ] ]_ _ _ _ _ _ Ij j j_ I I I I II ` `p 

r1+u+r3+(p1, p2, p3, p4, p5, p6, p7, p13) 

r1+r2+r3+a r:�−n ."� � I I _p 

r1+r2+r3+(p9, p10, p11, p12) 
�:�−n  �."�� "��  ,�."� � I _ ] I I `−�Qs����− "��."� "��  ,I _−

H\B���−�4."� �  ,_ ] _p 

 �+"�R�� ��# E�</��� ��=��� �,"��� 2'3�� ."��# ���: 
~:�−n !�� ?  ,?��� ?�\� ,���� ��\� ,"���� "��\� ,��� u\� ,��� u\� ,"\�� ?5\ ,��� "\�I _ _ _] ] _ ] ] _ ] ] _ ] ] ] I ] ] ] I _ ] I` ` ` ` ` ` ` ` ` `j j j _ ]_ I I I I I II Ip 

r1+i+r3+(p1, p2, p3, p4, p5, p6, p7, p13) 
 :�−n ��� � I ] I` _p r1+ii+r3+a 

|:�−n  ���� "�  ,���� � ] ]` `I _ ] I I `−�Qs����− "����� "��  ,I ] ` _−
H\B���−�4��� �  ,_ ] ` ] _p r1+ii+r3+(p9, p10, p11, p12) 

 
~− !;4 ����� e4������ 	M"����� 2���'��� 2��'3�� n2��'*I I I p2��&
n :"���.I Ip ."����# �����

�+"�R�� ��# i��'��� ��=��� �,"��� 2'3��: 
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o:~−n  ?�  ,?����. ?��\� ,����. ��\� ,"����. "��\� ,���. u\� ,���. u\� ,"\��. ?5\ ,���. "\�j j ] I j ] I ] I ] I ] I ] I _ ] ] I_ _ _ _I I I I I I I I_ ] _ ] _ ] ] I ] I _ II I I I I II ` `
!��.I ] IIp 

r1+a+r2+a+w+(p1, p2, p3, p4, p5, p6, p7, p13) 
r:~−n "�. � I I _p r1+a+r2+r3 
�:~−n "��. "�  ,u�. � I ] II I_ I ` −H\B���−���. �  ,I I ] _p r1+a+r2+(p9, p11, p21) 
~:~−n  ���. "� I II I _−�Qs���−p r1+a+r2+a+w+(p10) 

 �+"�R�� ��# E�</��� ��=��� �,"��� 2'3�� ."��# ���: 
 :~−n ���. ���\� ,"�����. "���\� ,u���. u�\� ,u���. u�\� ,"���. ?5\ ,u��. "\�] _ ] _ ] _ ] _ ] _ _ ] ] _` ` ` ` ` ` ` `_ ] _ _ ] ] ] I II I I I II I I _ ?�  ,?����. ?��\� ,��j j ] _ j_ _ _ ] _` I

?��.I ] _`p 
r1+u+r2+ii+(p1, p2, p3, p4, p5, p6, p7, p13) 

|:~−n ��. � I ` _ I _p r1+u+r2+i+y+a 

�:~ −n  "��. "�  ,u��. � ` `_ I _I _ ] I ` −�Qs��� − "�  ,_ "���.I _` −H\B��� −p r1+u+r2+i+y+(p9, p11, p10) 
�:~−n ���. � _ _ ] _p r1+u+r2+(p12) 

 
 − !;4 ��� e4���� E"&��� 2�'��� �,"��� 2'3�� 2
"'C _n2'*I _ I p2&
n :��4I _ I p

2��&
 ��"����� Y�5����� ����
"'
n :���=FI _ Ip ����=��� ���,"��� 2��'3�� ."����# �����
�+"�R�� ��# i��'���: 

o: −n � ,"����4 "��\� ,u��4 u\� ,u��4 u\� ,"���4 ?5\ ,u��4 "\�I I I I I_ _ ] ] ] I I] _ I ] _ ] _ ] _ ] _I I I I _ ] I` ` I I _ ,?����4 ?�\� ,����4 ��\j I j I_ _ ] _ _ ]] _ ] _I
 "��4 "�  ,u��4 �  ,��4 � _ I _ I _I I I I_ I _] I−�Qs���− "���4 "�  ,I _ I _−H\B���−?��4 ?  ,����4 �  ,I I j I] _ _ __ _p 

 
|− !;4 ��� 9'R��� Y�5��� 2'3�� jn2�'*I _ I p2�&
n :6�*j Ip 2�'3�� ."���# ����

�+"�R�� ��# i��'��� ��=��� �,"���: 
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PPN 

o:|−n  ?�  ,?�%%* ?�\� ,��%%* ��\� ,"��%%* "��\� ,u%%* u\� ,u%%* u\� ,"�%%* ?5\ ,u%%* "\�j j j _ ]_ _ _ ] _ _ ] _ _ ] ] ] I I] _ I ] _ I ] _ I ] _ I ] _ I ] _ I ] _ II I I I I II ` ` I I _
?%%*I ] I`p 

r1+a+r2+u+r2+(p1, p2, p3, p4, p5, p6, p7, p13) 
r:|−n 6* � j I I _ p r1+a+r2+d+a 

�:|−n * "���  ,u��%* ��� I j II _ ] I ` "���%�−�Qs�����− "����%* "���  ,j I _−
H\B���−��%* �  ,� I ] _ p r1+a+r2+d+(p9, p10, p11, p12) 

 �+"�R�� ��# E�</��� ��=��� �,"��� 2'3�� ."��# ���: 
~:|−n ?�\� ,��%%* ��\� ,"��%%* "��\� ,u%%* u\� ,u%%* u\� ,"�%%* ?5\ ,u%%* "\�j _ ]_ ] _ _ ] _ _ ] ] ] I II I I I I I] _ ] _ ] _ ] _ ] _ ] _` ` ` ` ` ` ` `I I I _ ?�  ,?�%%* j j_ _ ] _`

?%%*I ] _`p 
r1+u+r2+i+r2+(p1, p2, p3, p4, p5, p6, p7, p13) 

 :|−n 6* � j _ I _p r1+u+r2+d+a 
|:|−n  "��%* "����  ,u��%* ��� � _ j _I _ ] I `−�Qs������− "����%* "���  ,j _ _−

H\B���−��%* �  ,� _ ] _p r1+u+r2+d+(p9, p10, p11, p12) 

 
�− ���� e4����� 	M"���� 2��'��� 2'3��  !;4n2�'*I _ I p2�&
n :�<��I _ Ip ."���# ����

�+"�R�� ��# i��'��� ��=��� �,"��� 2'3��: 
o:�−n  ,?��<�� ?��\� ,���<�� ���\� ,"���<�� "���\� ,��<� u\� ,��<� u\� ,"\�<� ?5\ ,��<� "\�j _ j _ _ _ _ _ _ ] __ _ _I I I I I I I I_ ] _ ] _ ] ] I ] I _ II I I I I I` ` I

!�<� ? I _ jI _p 
r1+a+r2+uu+(p1, p2, p3, p4, p5, p6, p7, p13)  

r:�−n �<� � I _ II _p r1+a+r2+u+w+a 

�:�−n  ��<� "�  ,��<� � _ I _I I_ ] I `−�Qs���− "��<�� "��  ,I _ I _
−H\B���− r1+a+r2+u+w+(p9, p10, p11)  

~:�−n ��<� � _ I ] _p r1+a+r2+(p12)  
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�− !;4 ����� e4������ E"��&��� 2���'��� ���,"��� 2��'3�� 2��
"'C _n2��'*I ` I p2��&
 :
n)��k4I I`p4 ,��,"��� !;4 ����� �+"����� E"��&��� 2���'��� �n2��'*I ` I p2��&
n :�=��CI ` I p
4 !;4 ��� e4���� ��kO� 2�'��� �,"���n2'*I ` I p2&
n :���I ` I p4 �,"���

 !;4 ����� �+"����� ����kO� 2���'���n2��'*I ` I p2��&
n :�����I ` I p Y�5����� ����
"'

2&
 ��"���n :���I ` IDp 

o:�−n  u�\� ,"\��� ?5\ ,���� "\�I I I] I _ II I] ]` `_ ] ,������ ���\� ,"������ "���\� ,����� u�\� ,�����_ _] ] I ] ]` ` ` `I I I I_ ] _ ] ] II I I` `
 ����� "��  ,����� �  ,��� �  ,?���� ?�\�I I I ]` ` ` `I I I I_ I _] _ ]I I j j_ I−�Qs����− "����� "��  ,I ` I _−H�\B���− ��  ,_

!��� ?  ,�4���I ] _` `I Ij _pD 
 

{− !;4 ����� 9'R����� Y�5����� 2��'3�� jn2��'*I ` I p2��&
n :����j I p�4 2���'��� 2��'3�
 !;4 ����� 9'R����� e4������ E"��&���jn2��'*I ` I p2��&
n :.4j Ip 2��'3�� ."����# �����
�+"�R�� ��# i��'��� ��=��� �,"���: 

o:{ −n ?  ,?�..4 ?�\� ,��..4 ��\� ,"��..4 "��\� ,�..4 u\� ,�..4 u\� ,"\..4 ?5\ ,�..4 "\�j j ] I j ] I ] I ] I ] I ] I _ ] ] I_ _ _ _` ` ` ` ` ` ` ` `_ ] _ ] _ ] ] I ] I _ II I I I I II I!..4 I ] I`p 
r1+a+r2+i+r2+(p1, p2, p3, p4, p5, p6, p7, p13) 

r:{−n .4 � j I I _ p r1+a+r2+d+a  
�:{−n  �.4 "�����  ,�.4 ����� � I j II _ ] I `−�Qs�������− "�����.4 "�����  ,j I _−

H\B���−�4.4 �  ,� I ] _p r1+a+r2+d+(p9, p10, p11, p12)  

 �+"�R�� ��# E�</��� ��=��� �,"��� 2'3�� ."��# ���: 
~:{ −n !..4 ?  ,?�..4 ?�\� ,��..4 ��\� ,"��..4 "��\� ,�..4 u\� ,�..4 u\� ,"\..4 ?5\ ,�..4 "\�I _ _ _] _ j j ] _ j ] _ ] _ ] _ ] _ ] _ _ ] ] _` ` ` ` ` ` ` ` ` `_ _ ] _ ] _ ] ] I ] I _ II I I I I II Ip: 

r1+u+r2+i+r2+(p1, p2, p3, p4, p5, p6, p7, p13) 
 :{−n .4 � j _ I _p r1+u+r2+d+a 
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|:{−n  "�����  ,�.4 ����� I _ ] j _ I ` �.4� _−�Qs�������− "�����.4 "�����  ,j _ _−
H\B���−�4.4 �  ,� _ ] _p r1+u+r2+d+(p9, p10, p11, p12)  

 
o�− !;4 ��� e4���� ��kO� 2�'��� 2'3�� n2'*I ` I p2&
n :�"FI Ip ."���# ����

�+"�R�� ��# i��'��� ��=��� �,"��� 2'3��: 
o:o�−n F u\� ,u3F u\� ,"�3F ?5\ ,u3F "\�` ` ` ` `] ] I II I II I _] ] ]_ ]?3F ?  ,?�3F ?�\� ,��3F ��\� ,"��3F "��\� ,u3I j j j] ] ] ] ]` ` ` ` `_ _ _ ] _ _ ] _ _ ]I I IIp 

r1+i+r3+(p1, p2, p3, p4, p5, p6, p7, p13)  
r:o�−n �"F � I I _p r1+r2+r3+a  
�:o�−n  "��*"F "���  ,u��*"F ��� I _ ] I I `−�Qs�����− "���*"F "���  ,I _−

H\B���−��*"F �  ,_ ] _p 
r1+aa+r3+(p9, p10, p11, p12)  

 �+"�R�� ��# E�</��� ��=��� �,"��� 2'3�� ."��# ���: 
~:o�−n ?3F ?  ,?�3F ?�\� ,��3F ��\� ,"��3F "��\� ,u3F u\� ,u3F u\� ,"�3F ?5\ ,u3F "\�I j j j _ ]] ] ] ] ] ] ] ]_ _ _ _ _ _ _ __ _ _ ] _ _ ] _ _ ] ] ] I II I I I I II ` ` I I _p  

r1+u+r3+(p1, p2, p3, p4, p5, p6, p7, p13)  
 :o�−n 9�F � I ` I _,c�
  9�F � I ` I `"<�
  9�F "�  ,` I _ ,"�<�
9�F � I ` ] _�<�
 p  r1+ii+r3+a  

 
oo− !;4 ����� �+"����� 	M"����� 2���'��� 2��'3�� n2��'*I I I p2��&
n :�����I Ip, 2��'3��4 

 !;4 ��� t4�3��� 9�3��� 2�'���n2'*I I I p2&
n :��M4I Ip, 2��'��� 2�'3��4 
 !;4 ��� !4�8��� 9�3���n2'*I I I p2&
n :��\I Ip."��# ��� ��,"��� 2'3�� 

�+"�R�� ��# i��'��� ��=���: 
o:oo−n  "���� "��  ,?����� ?��\� ,������ ���\� ,"������ "���\� ,u���� u�\� ,u���� u�\� ,"����� ?�5\ ,u��� "\�I j ] j ] ] ] ] ] _ ] ]I I I I I I I II I I I I I I II I_ _ _ ] _ _ ] _ _ ] ] ] I II I I I I I` ` I I _−

�Qs���−?��� ?  ,I ] jI I _p 
r1+a+r2+a+y+(p1, p2, p3, p4, p5, p6, p7, p10, p13)  
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PPQ 

r:oo−n ��� � I I _p r1+a+r2+r3 

�:oo−n  "��� "�  ,u�� � I II I_ ] I `−H\B���−���� �  ,I I ] _ p r1+a+r2+(p9, p11, p21)  
 �+"�R�� ��# E�</��� ��=��� �,"��� 2'3�� ."��# ���: 

~:oo−n  "\�I Iu���_ ] ` _ ?5\ ,_ ] I"����] ` _ u\� ,I ] Iu���I ` _ u\� ,` ] Iu���` ` _��\� ,I _ ] I ""�����_ ` _ ��\� ,_ ] I�����_ ` _ ?�\� ,j _ ] I,?����j _ ` _� ?  _ j _?��I `p : 
r1+u+r2+ii+(p1, p2, p3, p4, p5, p6, p7, p13)  

 :oo−n ��� � I ` _ I _p r1+u+r2+i+y+a 
|:oo −n  "��� "�  ,u��� � I I` `_ _I _ ] I ` −�Qs��� − "���� "�  ,I ` _ _ −H\B��� −p r1+u+r2+i+y+(p9, p11, p10)  
�:oo− n���� � _ _ ] _p r1+u+r2+(p12) 

 
or− !;4 ����� �+"����� 	M"����� 2���'��� 2��'3�� n2��'*I ` I p2��&
n :�����I ` I p 2��'3��4

 !;4 ��� t4�3��� 9�3��� 2�'���n2'*I ` I p2&
n :��k4I ` I p 2��'��� 2�'3��4
 !;4 ��� !4�8��� 9�3���n2'*I ` I p2&
n :e�MI ` Ip ��,"��� 2'3�� ."��# ���

R�� ��# i��'��� ��=����+"�: 
o:or−n ?C�M ?  ,?�C�M ?�\� ,��C�M ��\� ,"��C�M "��\� ,uC�M u\� ,uC�M u\� ,"�C�M ?5\ ,uC�M "\�I j j j _ ]` ` ` ` ` ` ` `I I I I I I I I_ _ _ ] _ _ ] _ _ ] ] ] I II I I I I II ` ` I I _]p 

r1+a+r2+i+r3+(p1, p2, p3, p4, p5, p6, p7, p13)  
r:or−n e�M � I I` I _p r1+a+r2+i+r3+a 

�:or−n uC�M � ] I ` I I ` "C�M "�  ,I ` I _−�Qs����− "��C�M "��  ,I ` I _
−H\B���−�M �  ,_ I ] _�4 p r1+a+r2+i+r3+(p9, p10, p11, p12)  

  
o�− !;4 ����� �+"����� E"��&��� 2���'��� a�"R����� 2��'3�� 2��
"'C _n2��'3C_ _ ] I p2��&
 :

n?��C_ ]_ I p !;4 ���� e4����� E"�&��� 2��'��� ��
O� 2�'*4 a�"R��� 2'3��4
n2'*� 2'3C] __ _] _ ] I p
2&n :CIk�I ]2k4� 2] __ ] _p 2�&
 ��"���� Y�5���� ��
"'
n : ����C_ _ ] I
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PPR 

��\�] _ ] _p�+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 
o:o�− n��� ?��\� ,!����� ��\� ,!"���� "��\� ,?����� u\� ,?��� u\� ,?��\ ?5\ ,?�C� "\�] j ] ] I ] ] _ ] _ ] _ ] _I I I I I I_ ] _ ] _ ] ] ] I I II I I I I I I_ _ _ I _ _ _ _` ` ` I ]?�j _ ,?���C ��  ,_ ] I_ I _

 !"���C "�  ,?��� � ` _ _] _ ]I _ I I `−�Qs���− !"���� "�  ,` _ ] I _−H\B���−?��C ?  ,!����C �  ,j ] j ]_ _ ]I I_ _I _Dp 
  !;4 ���� �+"���� E"�&��� 2��'��� ��
O� 2�'* ����\ "
���� "
��n2�'*�] _ ] _ p2�&
 :

n?
4�] ]_ _ p�4�4 7"��� h�8�X _D 
r:o�−n ?
4� u\�] _ _ I ] Ip (a)+uu+r2+u+r3+s  
�:o�−n ��
4� u\�` `_ _ ] Ip (a)+uu+r2+u+r3+i+(p14) 
~:o�− n���
4� ��\� ,"�
4� "��\�_ _ _ I_ __ ] _ ]I Ip (a)+uu+r2+u+r3+(p10m p12)  
 :o�−n ?
4� ?�\�j j_ _ _ ] Ip (a)+uu+r2+u+r3+(p13) 

  )*��� �+"�, ��# �+"��� E"&��� E�</��� ��=��� a�"R��� 2'3�� ."��# ���
 h�8��4�4 7"���X: 

|:o�−n  ��  ,?
��C ��  ,?
�� u\� ,?
�\ ?5\ ,?
4� "\�I ` _ I _ _ _ ] _I I I I_ _ _ I ] _ I II _ I
?
��_ I _p (c2, c4, c6, c8)+uu+r2+a+r3+u 

�:o�−n  !"�
�C "�  ,!��
�� ��\� ,!"�
�� "��\� ,?��
�� u\�` `I I I I I] I ]_ _ I _ _ __ _ ] _ ] ]I I I` `−�Qs����− !"��
�� "��  ,` I _ _−H�\B���− ��  ,] _

�CI ] _?
�� ?�\� ,!��j jI _ I_ ] I _?
�C ?  ,j jI _ _p 

(c6, c8)+uu+r2+a+r3+(p15, p16, p17, p13)  
 

o~− !;4 ���� 9'R���� Y�5��� I jn2�'*� 2�'3C] __ _] _ ] I p2�&
n :.� 4� ..�� .��Cj ] _ �_ ] __ Ip ����
�+"�R�� ��# �
O� 2'* ."��#: 

o:o~−n ..�� 4� .� u\�] _ ] j] __ I II ]p r1+u+r2+d+a or (a)+u+r1+s+r2+u+r2+s  
r:o~−n e.� u\�v _ ` ] Ip r1+u+r2+d+i+(p14)  
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�:o~−n �4.� ��\� ,�.� "��\�� �_ _ I_ ] _ ]I Ip r1+u+r2+d+(p10, p12)  
~:o~−n !..�� ?�\�I _] _ j] _ ] Ip (a)+u+r1+s+r2+u+r2+(p13)  

 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 
 :o~−n  ?5\ ,.�� "\�_ ] �I I_ I I.�� �  ,.�C �  ,.�� u\� ,.�\� � I � �_ _ _ _I II ` I _ I ] IIp (c1, c3, c5, c7)+r1+u+r2+d+u 
|:o~−n !4.�� ��\� ,!�.�� "��\� ,?C.�� u\�I I I I� � I v_ _ I __ ] _ ] ]I I I` `p (c7)+r1+u+r2+d+(p15, p16, p17)  
�:o~−n !..�C ?<\..�� ?�\�I I] _ j _ ] _ j] ]I I _ ] Ip (c7, c5)+r1+s+r2+u+r2+(p13)  
�:o~−n  !�.�C "� ` � _ I _−�Qs���− !�.�� "�  ,` � _ I _−H\B���− ,

!4.�C � I � _ ]I _p (c5, c7)+r1+u+r2+d+(p16, p17) 

 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 
o�:o~−n .�� �  ,.�C �  ,.�� u\� ,.�\ ?5\ ,.�� "\�� � I � � _ ] �I I I I I_ _I ` _ _ I ] _ I II _ Ip (c2, c4, c6, c8)+r1+a+r2+d+u 
oo:o~−n  !�.��C "��  ,!4.��� ���\� ,!�.��� "��\� ,?C.�� u\�` `� � � I vI I I I I_ _ I _ _ __ ] _ ] ]I I I`−�Qs����− !�.��� "��  ,` � I _ _−H�\B���− ��  ,] _

!4.�CI ] � I _p 
(c6, c8)+r1+a+r2+d+(p15, p16, p17)  

or:o~−n !..�� ?�\�I _] I j] _ ] I ,!..�C ? I ] I j] _ _p (c8, c6)+r1+s+r2+a+r2+(p13)  
 

o − !;4 ��� e4���� E"&��� 2�'��� n2� 2'C] __ _ Inop p2&
n :��k �/C] __ _ Ip ."���# ����
�+"�R�� ��# �
O� 2'*: 

o:o −n �k u\�] ]_ I Ip r2+u+r3+s  
r:o −n e�k u\�` `_ ] Ip r2+u+r3+i+(p14)  
�:o −n !�k ?�\� ,�4�k ��\� ,��k "��\�I ] _ ] _ _ ] _ ]_ j _ _I I IIp r2+u+r3+(p10, p12, p13)  

                                         
nop   !�@���� $ -��V\ ��5C ,!4;���� 2'3�� $ ��5C "
D 
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 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 
~:o −n �/� �  ,�/C �  ,�/� u\� ,�/\ ?5\ ,�k� "\�_ _ _ ] _ I I _ I_ _ I _ _ _ ] _I II ` I _ I I I Ip (c1, c3, c5, c7)+r2+u+r3+u 
 :o −n ���/C "��  ,!��/� ?��\� ,!4�/� ��\� ,!��/� "��\� ,?C�/� u\�_ _ j _ _ I _I _ I I I I I I] _ ] _ _ ] _ ] ]I I I I` I ` ` !̀−�Qs����− !���/� "��  ,` _ I _−

H\B���−!�/C ?  ,!4�/C �  ,I I] __ j _I I_ _]p 
(c5, c7)+r2+u+r3+(p15, p16, p17, p13)  

 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 
|:o −n  ,��k�C ��  ,��k�� u\� ,�k�\ ?5\ ,�k4� "\�_ _ ] _ _ I _ II ] I I ] I ] _ ] I_ _ _ I I _ I

�k�� � _ I ] _ I `p (c2, c4, c6, c8)+r1+s+r2+a+r3+u  

�:o −n  !����k�C "���  ,!���k�� ?���\� ,!4���k�� ����\� ,!����k�� "����\� ,?C���k�� u��\�` `I ] I ] j I ] I ] I I ]_ _ I _ I _ _ _] _ ] _ _ ] _ ] ]I I I II ` `−�Qs�����− "���  ,_
 !��k��` I ] _−H\B���−!�k�C ?  ,!4�k�C �  ,I I] _I ] j I ]_ __ _]p 

(c6, c8)+r1+s+r2+a+r3+(p15, p16, p17, p13)  
 

o|−'���  !;4 ��� e4���� ��kO� 2�n2* 2'3C] __ ]_ I p2&
n :�� .�'C] _ _ _ Ip ."��# ���
�+"�R�� ��# �
O� 2'*: 

o:o|−n �� u\�] ]_ I Ip r1+u+r3+s  
r:o|−n �4.�� ��\� ,�.�� "��\� ,e.�� u\�_ ]_ _ __ ] _ ] ]I I II ` `p r1+uu+r3+i+(p14, p10, p12)  
�:o|−n !�� ?�\�I ] _ ]_ j Ip r1+u+r3+(p13)  

 ��# ����+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� .": 
~:o|−n .�'� �  ,.�'C �  ,.�'� u\� ,.�'\ ?5\ ,.��� "\�_ _ _ _ I _ _ _ _ _ ] _I II ` I _ I _] I I II I Ip (c1, c3, c5, c7)+r1+uu+r3+u 
 :o|−n  !�.�'C "�  ,!4.�'� ��\� ,!�.�'� "��\� ,?C.�'� u\�` `_ _ _ _ I _I _ I I I I_ ] _ ] ]I I II ` `−�Qs���−'� "�  ,_ I _ !�.�`−H\B���− �  ,] _

!4.�'CI _ _ Ip 
 , p16, p17)

|:o|−n !�'C ?  ,!�'� ?�\�I I I] ] _ ]_ j _ jI _ Ip (c5. c7)+r1+u+r3+(p13) 
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 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 
�:o|−n   ,."'C �  ,."'� u\� ,."'\ ?5\ ,."�� "\�` _ I _ _ _ ] __ _ _ I ] _ I II _ I."'� �_ _ Ip (c2, c4, c6, c8)+r1+aa+r3+u 
�:o| −n  !�."'C "�  ,!4."'� ��\� ,!�."'� "��\� ,?C."'� u\�` `_ _ I _ _ __ I_ ] _ ] ]I I II ` ` −�Qs��� − !�."'� "�  ,` _ _ −H\B��� −!4."'C �  ,I _ _ ] _p 

(c6, c8)+r1+aa+r3+(p15, p16, p17)  
{:o|− n!�'C ?  ,!�'� ?�\�I I _] ] _ ]I j I j_ _ Ip (c6, c8)+r1+a+r3+(p13) 

 
o�− !;4 ��� e4���� 	M"��� 2�'��� n)*� 2'3C_ _] _ ]_ I p2&
n :@�� 4@�C_ _] ]_ Ip ."���# ���

�+"�R�� ��# �
O� 2'*: 
o:o�−n @�� u\�_ I] _ ] Ip (a)+u+r1+s+r2+u  
r:o�−n e@�� u\�` ` ` ] Ip (a)+i+r1+s+r2+i+(p14) 
�:o�−n �4@�� "��\�_ ] _ I _ ] Ip (a)+u+r1+s+r2+u+w+a+(p10)  
~:o�−n �4@�� ��\�_ ] _ _ ] Ip (a)+u+r1+s+r2+(p12) 

 :o�−n !4@�� ?�\�I __ ] j _ ] Ip (a)+u+r1+s+r2+uu+(p13) 

 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 
|:o� −n 4@�� �  ,4@�C �  ,4@�� u\� ,4@�\ ?5\ ,4@�� "\�_ _ _ I _ _] ] ] ] ]I II ` I I _ ]_ ] I I II I Ip (c1, c3, c5, c7)+r1+s+r2+uu 
�:o�−n !4@�C �  ,!4@�� ��\� ,?C@�� u\�I I I I_ _] ] ]I ] _ _ ] ]I II ` `p (c5, c7)+r1+s+r2+(p15, p17)  
�:o�−n !4@�C ?  ,!4@�� ?�\�I I I_ _] ]I j j_ _ ] Ip (c5, c7)+r1+s+r2+uu+(p13)  
{:o�−n  !�4@�C "�  ,!�4@�� "��\�` `_ _] ]I _ I I _ ] I−�Qs����− !�4@��� "��  ,` _ ] I _

−H\B���−p (c5, c7)+r1+s+r2+u+r3+(p16)  

 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 
o�:o�−n  ��  ,�@��C �  ,�@�� u\� ,�@�\ ?5\ ,�@�� "\�I ` ] ] ] ]_ I _ ]_ _ I ] _ I II _ I

�@��] _p (c2, c4, c6, c8)+r1+s+r2+(aa)  
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oo:o�−n  !"C@�C "�  ,?C@�� ?�\� ,!"C@�� "��\�` `I I I] ] ]_ ]_ I j_ __ ] _ ]I II−s����Q− !"C@�� "�  ,` I ] _ _−H\B���−?C@�C ?  ,I j] _I ] _p 
(c6, c8)+r1+s+r2+a+y+(p16, p13)  

or:o�−n !4@�� ��\� ,?C@�� u\�I _ _] II I] ]_ ] ]I I] `p (c8)+r1+s+r2+(p19, p20)  
o�:o�−n !4@�C � I ] I ] _ ] _p (c6)+r1+s+r2+a+(p17) 

 
o�−"��� E"&��� 2�'��� �
O� 2'*4 a�"R��� 2'3�� 2
"'C _ !;4 ��� �+n 2�'3C_ ` ] I

2���'*�] ` `] p2���&
n :�����C� ������C] _` ` `] I] p2���&
 ��"������ Y�5������ �����
"'
n : f�R���C_ ` ] I
f�,�] ` ] `p�+"�R�� ��# �
O� 2'* ."��# ���: 

o:o�−n ?��C� ?�\� ,����C� ��\� ,"��C� "��\� ,���C� u\� ,��C� u\�I j] _ I ]` ` ` ` ` ` ` ` ` ` ` `_ ] _ ] _ ] ] ]I I I I IIp 
 �"R��� 2'3�� ."��# ����+"�R�� ��# i��'��� ��=��� a: 

r:o�−n  ��  ,����C ��  ,?���� ?�\� ,!����� ��\� ,!"���� "��\� ,?����� u\� ,���� u\� ,���\ ?5\ ,��C� "\�I ` _ ] _ I _ _ _` ` ` ` ` ` ` ` ` `] I I ] j ] ] I ] ] ] ] _ ]I ]_ I I I I I I_ ] _ ] _ ] ] ] I I II I I I I I I` I
 !"���C "�  ,����` ` `] ]I _ _ I−�Qs���− !"���� "�  ,` ` ] I _−H\B���−  ,_?���C ?  ,!����C �I ] j ]] _ ]` `I I_ IDp 

 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 
�:o�−n  ��  ,����C ��  ,?���� ?�\� ,!����� ��\� ,!"���� "��\� ,?����� u\� ,���� u\� ,���\ ?5\ ,��C� "\�I ` _ ] _ I _ _ _I I _ ] I _ ] I _ ] I ] I ] I _ I I I_ ]I I j ] ] I ] ] ] _ ]_ _ I _ _ _ _I I I I I _ I` ` ` I

����_ I _ !"���C "�  ,` I _ _−�Qs���− !"���� "�  ,` I _ _−H\B���−?���C ?  ,!����C �  ,I j ]] _ ]I I_ __ _Ip 
 

o{− !;4 ���� 9'R��� Y�5��� I jn2�'*� 2�'3C] _` ` `] ] I p2�&
n :��* 4� ���*� ��3Cj ] �` ` `` ] Ip ����
�+"�R�� ��# �
O� 2'* ."��#: 

o:o{−n ��*� 4� �* u\�] j` ] ` `] I II ]p r1+i+r2+d+a or (a)+i+r1+s+r2+i+r2+s  
r:o{−n e�* u\�v ` ` ] Ip r1+i+r2+d+i+(p14) 
�:o{−n �4�* ��\� ,��* "��\�� � I` `_ ] _ ]I Ip r1+i+r2+d+(p10, p12) 
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~:o{−n !��*� ?�\�I ]] ` ` j _ ] Ip (a)+r1+s+r2+i+r2+(p13) 
 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 

|:o{−n ?5\ ,�*� "\�_ ] I I� ` I I�3� �  ,�3C �  ,�3� u\� ,�3\ � � � �` ` ` `I II ` I I _ I ] IIp (c1, c3, c5, c7)+r1+i+r2+d+u 
�:o{−n  !��3C "�  ,!4�3� ��\� ,!��3� "��\� ,?C�3� u\�` `� � � I v` ` ` ` `I _ I I I I_ ] _ ] ]I I II−�Qs���− !��3� "�  ,` � ` I _−H\B���−!4�3C �  ,I � ]` I _p 

(c5, c7)+r1+i+r2+d+(p15, p16, p17)  
�:o{−n !��3� ?�\�I ] I] ` j _ ] Ip (c7)+r1+s+r2+i+r2+(p13)  
{:o{−n !��3C ? I ]] ` I j _p (c5)+r1+s+r2+i+r2+(p13) 

 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 
o�:o{−n �3� �  ,�3C �  ,�3� u\� ,�3\ ?5\ ,�*� "\�� � � � �I _ I I _ I II ` _ I _ ]_ I ] _ I II _ Ip (c2, c4, c6, c8)+r1+a+r2+d+u 
oo:o{−n  !���3C "��  ,!4��3� ���\� ,!���3� "���\� ,?C�3� u\�` `� � � I vI I I _ I _ I __ _ _ ] _ ] ]I I II `−�Qs����− !���3� "��  ,` � I _ _−H�\B���− ��  ,] _

!4�3CI I� _p 
(c6, c8)+r1+a+r2+d+(p15, p16, p17) 

or:o{−n !��3� ?�\�I ] _] I j _ ] I ,!��3C ? I ]] I _ j _p (c8, c6)+r1+s+r2+a+r2+(p13)  
 

r�− !;4 ��� e4���� E"&��� 2�'��� n2� 2'C] _` ` I p2&
n :2�: 2�C] _` ` Ip ."���# ����
�+"�R�� ��# �
O� 2'*: 

o:r�−n 2: u\�] ` I ] Ip r2+i+r3+s  
r:r�−n ��: u\�` ` ` ] Ip r2+i+r3+i+(p14) 
�:r�−n ���: ��\� ,1: "��\�_ ` `_ ] _ ]I IIp r2+i+r3+(p10, p12)  
~:r�−n ?�: ?�\�I j] ` _ ] Ip r2+i+r3+(p13) 

 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 
 :r�−n 2�� �  ,2�C �  ,2�� u\� ,2�\ ?5\ ,2:� "\�_ _ _ _ _` ` ` ` ` `I II I I _ ]_ I ] I I II I Ip (c1, c3, c5, c7)+r2+i+r3+u  
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|:r�−n   ,?���� ?�\� ,!���� ��\� ,!1�� "��\� ,?���� u\�_ I j I] _` ` ` `I I I I I_ ] _ ] _ ] ]I I I I` I ` ` !1��C "��` ` I−�Qs����− !1��� "��  ,` ` I _−
H\B���−!���C �  ,I _ ` I ] _ ,?��C ? I j] ` I _p 

(c5, c7)+r2+i+r3+(p15, p16, p17, p13)  
 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 

�:r�−n  ���  ,2��:�� u��\� ,2��:�\ ?��5\ ,2��:4� "��\�I I I _ ] I_ _ _ __ I ] _ I II _ I
2:�� �  ,2:�C_ _I I_ I ` _p (c2, c4, c6, c8)+w+s+r2+a+r3+u  

{:r�−n  ! I1�:�C "��  ,?��:�� ?��\� ,!���:�� ���\� ,! I1�:�� "���\� ,?���:�� u\�` `I I I j I I I ] I_ _ ] __ I _ _ __ ] _ ] _ ] ]I I I II ` `−�Qs����− "��  ,_
 ! I1:��` I _−H\B���−?�:�C ?  ,!��:�C �  ,I I j I] __ __ _I ]p 

(c6, c8)+w+s+r2+a+r3+(p15, p16, p17, p13) 

 
ro−���  !;4 ��� �+"��� ��kO� 2�'n2�* 2'3C] _` ` ] I p2�&
n :)�� )��=C] _ ]` ` Ip ."���# ����

�+"�R�� ��# �
O� 2'*: 
o:ro−n )� u\�] ` I ] Ip r1+i+r3+s  
r:ro−n �'�� u\�` `` ] Ip r1+ii+r3+i+(p14)  
�:ro−n ��'�� ��\� ,"'�� "��\�_ ` `_ ] _ ]I IIp r1+ii+r3+(p10, p12)  
~:ro−n ?'� ?�\�I ] j` _ ] Ip r1+i+r3+s+(p13)  

 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 
 :ro−n )�=� �  ,)�=C �  ,)�=� u\� ,)�=\ ?5\ ,)��� "\�_ _ I _ _ _ ] _` ` ` ` `I II ` I _ I ] I II I Ip (c1, c3, c5, c7)+r1+ii+r3+u 
|:ro −n "'�=C "�  ,!�'�=� ��\� ,!"'�=� "��\� ,?�'�=� u\�` ` ` `I _ I I I I_ I_ ] _ ] ]I I I` I ` ` !̀ −�Qs��� − !"'�=� "�  ,` ` I _ −H\B��� −!�'�=C �  ,I _ ` I ] _ 

(c5, c7)+r1+ii+r3+(p15, p16, p17) 

�:ro−n ?'=� ?�\�I ] j` I _ ] I ,?'=C ? I ] j` I _p (c7, c5)+r1+i+r3+(p13) 
 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 

|:ro−n �I"\a"=� u\� ,a"=\ ?5\ ,a"�� _ _ _ ] __ I ] _ II _a"=� �  ,a"=C �  ,_ _ I_ I ` _ _p (c2, c4, c6, c8)+r1+aa+r3+u 
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�:ro−n  !"��"=C "��  ,!��"=� ��\� ,!"�"=� "��\� ,?��"=� u\�` `_ _ I _ _ __ _ ] _ ] ]I I II I ` `−�Qs����− !"��"=� "��  ,` _ _−H�\B���− ��  ,] _
!��"=CI _ _p 

(c6, c8)+r1+aa+r3+(p15, p16, p17)  
�:ro−n =C ?  ,?'=� ?�\�I j I ] I j_ _ _ _ ] I?'I ]p (c6, c8)+r1+a+r3+(p13) 

 
rr− !;4 ���� �+"��� 	M"��� 2�'��� n)�*� 2�'3C` ] ]` `_ I p2�&
n :?��� ���=C` ] I` ` ] p 2��'���4

 !;4 ��� !4�8��� 9�3���n)*� 2'3C` ] ]` `_ I p2&
n :��\� e��C` `] ` ] ] Ip 2�'* ."���# ����
�+"�R�� ��# �
O�: 

o:rr−n ?�� u\�` ] ` I ] Ip (a)+i+r1+s+r2+i 

r:rr−n �I���� u\` ` `] ]p (a)+i+r1+s+r2+i+(p14) 
�:rr−n "���� "��\�` `] I _ ] Ip (a)+i+r1+s+r2+i+y+(p10) 
~:rr−n ����� ��\�_ ] ` _ ] Ip (a)+i+r1+s+r2+(p12) 

 :rr−n ?���� ?�\�I j` `] _ ] Ip (a)+i+r1+s+r2+ii+(p13) 

 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 
|:rr−n �� "\�] I I��=� �  ,��=C �  ,��=� u\� ,��=\ ?5\ ,��` ` ` ` `] ] I ] ] _ ]I II ` I _ I ] I IIp (c1, c3, c5, c7)+r1+s+r2+ii 
�:rr−n ?��=C ?  ,?��=� ?�\� ,?��=� u\�I ] j I ] j I ]` ` ` `I _ I I_ ] ]I Ip (c5, c7)+r1+s+r2+ii+(p15, p13)  
�:rr−n  !"��=C "�  ,!"��=� "��\�` `` `] ]I _ I I _ ] I−�Qs���−���=� "��  ,` ] I _ !"`−

H\B���p (c5, c7)+r1+s+r2+i+r3+(p16)  

{:rr−n !��=C �  ,!��=� ��\�I I I_ _] ]I ] _ _ ] Ip (c6, c5)+r1+s+r2+(p17)  
 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 

o�:rr−n  ,���=C ��  ,���=� u�\� ,���=\ ?5\ ,���� "\�] I ] ] _ ]_ ]_ _ I ] _ II _ I
��=� � ] _ I `p (c2, c4, c6, c8)+r1+s+r2+(aa)  
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oo:rr−n !��=C �  ,!��=� ��\� ,?��=� u\�I I _ _] ] ] ] I ] ]I I I_ ] _ _ ] ]I I`p (c6, c8)+r1+s+r2+(p19, p20)  
or:rr−n  !"���=C "��  ,!"���=� "��\�` `I I] ]_ _ _ I _ ] I−�Qs����− "��  ,_

 !"��=�` I ] _−H\B���−p (c6, c8)+r1+s+r2+a+r3+(p16, p13)  

o�:rr−n ?��=C ? I ] ] jI _ _p (c6)+r1+s+r2+a+r3+(p13) 
 

r�− !;4 ���� t4��3��� 9��3��� 2�'��� na 2�'C` _ ` I p2�&
n :t ��8C` ` Ip ."���# ����
�+"�R�� ��# �
O� 2'*: 

o:r�−n t u\�` I ] Ip r2+i 
r:r�−n �M u\�` ` ] Ip r2+i+(p14)  
�:r�−n "�M "��\�` I _ ] Ip r2+i+r3+(p10) 
~:r�− n��M ��\�_ _ ] Ip r2+(p12)  
 :r�−n ?�M ?�\�I j` _ ] Ip r2+ii+(p13) 

  a�"R��� 2'3�� ."��# ���ni��'��� ��=���: 
|:r�−n �8� �  ,�8C �  ,�8� u\� ,�8\ ?5\ ,�M� "\�` ` ` ` `I II ` I I _ ]_ I ] I II I Ip (c1, c3, c5, c7)+r2+ii 
�:r�−n !�8� ��\� ,?�8� u\�I _ I I_ ] ]I II ` `p (c7)+r2+(p15, p17)  
�:r�−n ?�8� ?�\� ,!"�8� "��\�I j` `I I_ ] _ ]I I` I !"��8C "��  ,` ` I _−�Qs����− "��  ,_
 !"�8�` ` I−H\B���−p (c5, c7)+r2+i+r3+(p16, p13)  

{:r�−n !�8C � I _ I ] _p (c5)+r2+(p17)  
o�:r�−n ?�8C ? I j` I _p (c5)+r2+ii+(p13)  

 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 
oo:r� −n �M���� u��\� ,�M���\ ?��5\ ,���M4� "��\�] _ ] ]_ I ] _ II _ I ���  ,�M���C ���  ,I ` ] I_ _

�M��_p (c2, c4, c6, c8)+uu+r2+(aa) 
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or:r�−n !�M�C �  ,!�M�� ��\� ,?�M�� u\�I I I I _ I _] ] I ]_ ] _ _ ] ]I I`p (c6, c8)+uu+r2+(p19, p20) 
o�:r�−n  !"�M�C "�  ,?�M�� ?�\� ,!"�M�� "��\�` `I I _ I _] I ] ] j ]_ _ _ ] _ ]I II−�Qs���− !"�M�� "�  ,` I _] _−H\B���−C ?  ,_ j _?�M�I ] ]Ip 

(c6, c8)+uu+r2+a+y+(p16, p13)  
 

r~− !;4 ��� �+"��� E"&��� 2�'��� �
O� 2'*4 a�"R��� 2'3�� 2
"'C _n 2�'3C_ I ] I
2���'*�] I ] ` p2���&
n :)���3C� )���3�C] _ ]I I] I` p2���&
 ��"������ Y�5������ �����
"'
n : h s���C_ I ] I
h [�] I ] `p�+"�R�� ��# �
O� 2'* ."��# ���: 

o:r~−n \� ,)3C� u\�] ]I I] I ` I?'3C� ?�\� ,��'3C� ��\� ,"'3C� "��\� ,�'3C� uI ] j _I I I I` ` ` ` ` `_ ] _ ] _ ]I I IIp 
 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 

r:r~−n  ?��\� ,!��'3�� ���\� ,!"'3�� "��\� ,?�'3�� u\� ,)3�� u\� ,)3�\ ?5\ ,)3C� "\�j _ ] ] I ] _ ] _ ] _ ] __ ] _ ] _ ] ] ] I I II I I I I I II I I I I I I I I I I` I ` ` I ] ,)�3�C ��  ,?'3���_ ] I I ] ]I I II _
 !"'3�C "�  ,)3�� � ` I I I] _ ]I _ I `−�Qs���− !"'3�� "�  ,` I I] _−H\B���−?'3�C ?  ,!�'3�C �  ,I ] ] j _ ]I I II I_ _]Dp 

 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 
�:r~−n ?�'3�� u\� ,)3�� u\� ,)3�\ ?5\ ,)3C� "\�I ] _ _ _ ] _` `I _ I _ I I] ] _ I II I _ II ,)�3�C ��  ,?'3��� ?��\� ,!��'3�� ���\� ,!"'3�� "��\� ,_ I I ] j ] _I I _ I I _ I __ _ _ ] _ ] _ ]I I I` I

 !"'3�C "�  ,)3�� � ` I I __ _ _ I `−�Qs���− !"'3�� "�  ,` I _ _−H\B���−?'3�C ?  ,!�'3�C �  ,I ] j ] _I I I_ __ _]p 
 

r − !;4 ����� 9'R����� Y�5����� I jn2��'*� 2��'3C] _I I] ]` I p2��&
n : 4� �R���� ���'C] I ] �` I I
���I�j p2��&
 9'R����� e4������ E"��&��� 2���'���4jn :.4 4� ..4� .���Cj I ] I ] � I` Ip �����

�+"�R�� ��# �
O� 2'* ."��#: 
o:r −n ..4� 4� .4 u\�] I ] j I` I ] Ip r1+a+r2+d+a or (a)+i+r1+s+r2+a+r2+s 

r:r −n e.4 u\�v I ` ] Ip r1+a+r2+d+i+(p14)  
�:r −n �4.4 ��\� ,�.4 "��\�� I � I_ ] _ ]I IIp r1+a+r2+d+(p10, p12)  
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~:r −n !.�C� ?�\�I ] jI _ ]] ` Ipnop (a)+i+r1+s+r2+a+r2+(p13) 
 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 

 :r −n .�� �  ,.�C �  ,.�� u\� ,.�\ ?5\ ,.4� "\�� I � I I � I � I _ ] � II II ` I _ I ] I I II I Ip (c1, c3, c5, c7)+r1+a+r2+d+u 
|:r −n  u\�` ] I !�.��C "��  ,!4.��� ���\� ,!�.��� "���\� ,?C.���` `� I � I � I I v II _ I I I I_ ] _ ]I II−�Qs����− !�.��� "��  ,` � I I _−H�\B���− ��  ,] _
!4.�CI � I Ip 

(c5, c7)+r1+a+r2+d+(p15, p16, p17) 

�:r −n !..�� ?�\�I I] I ] j _ ] I ,!..�C ? I ] I ] jI _p (c7, c5)+r1+s+r2+a+r2+(p13)  
  a�"R��� 2'3�� ."��# ����+"�R�� ��# E�</��� ��=���: 

{:r −n .�� �  ,.�C �  ,.�� u\� ,.�\ ?5\ ,.4� "\�� I � I I � I � I _ ] � I_ _I ` _ _ I ] _ I II _ Ip (c2, c4, c6, c8)+r1+a+r2+d+u 
o�:r −n  !�.��C "��  ,!4.��� ���\� ,!�.�� "��\� ,?C.�� u\�` `� I � I � I I v I_ _ I _ _ __ ] _ ] ]I I II `−�Qs����− !�.��� "��  ,` � I _ _−H�\B���− ��  ,] _

!4.�CI � I _p 
(c6, c8)+r1+a+r2+d+(p15, p16, p17)  

oo:r −n !..�C ?  ,!..�� ?�\�I I _] I j ] I j_ _ _ ] Ip (c6, c8)+r1+s+r2+a+r2+(p13)  
 

r|− !;4 ��� e4���� E"&��� 2�'��� n2� 2'C] _I I I p2&
n :)M )8C] _I I Ip 2'* ."��# ���
�+"�R�� ��# �
O�: 

o:r|−n )M u\�] I I ] Ip r2+a+r3+s 

r:r|−n �'M u\�` `I ] Ip r2+a+r3+i+(p14)  
�:r|−n ?'M ?�\� ,��'M ��\� ,"'M "��\�I ] j _I I I_ ] _ ] _ ]I I IIp r2+a+r3+(p10, p12, p13)  

                                         
nop    f"�� $ L������ !��\ ���# e4����� E"�&��� 2�'3�� ?�
 ��
O� 2�'* ."��# ��� 7"C 4���� h�8�X _

n2'3C 2'*_ II I] IIDp 
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 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 
~:r|−n )8� �  ,)8C �  ,)8� u\� ,)8\ ?5\ ,)M� "\�_ _ I _ _ _ ] _I I I I I I II ` I _ I ] I I II I Ip (c1, c3, c5, c7)+r2+a+r3+u 
 :r| − n !"�'8C "�  ,?'8� ?�\� ,!�'8� ��\� ,!"'8� "��\� ,?�'8� u\�` `I I I I I I I I I II _ I ] j _ I_ ] _ ] _ ] ]I I I II ` ` −�Qs���� − !"�'8� "��  ,` I I _ −H�\B��� − ,

?'8C ?  ,!�'8C � I ] j _I I II I_ _]p 
(c5, c7)+r2+a+r3+(p15, p16, p17, p13) 

 =��� a�"R��� 2'3�� ."��# ����+"�R�� ��# E�</��� ��: 
|:r|−n  ��  ,)M�C �  ,)M�� u\� ,)M�\ ?5\ ,)M4� "\�I ` _ I _ _ _ ] _I I _ I I_ _ I ] _ I II _ I

)M��_ I _p 
(c2, c4, c6, c8)+r1+s+r2+a+r3+u  

�:r|−n  !"�'M�C "��  ,?'M�� ?�\� ,!�'M�� ��\� ,!"'M�� "��\� ,?�'M�� u\�` `I I _ I I _ I _ I __ _ I ] j ] _ I_ ] _ ] _ ] ]I I I II ` `−�Qs����−��  ,_ !"�'M�� "` I _−
H\B���−?'M�C ?  ,!�'M�C �  ,I ] j _I I I_ __ _]p 

(c6, c8)+r1+s+r2+a+r3+(p15, p16, p17, p13) 

 
r�− !;4 ��� ��kO� 2�'��� n2* 2'3C] _I ]I I p2&
n :9� �"'C] _I Ip 2�'* ."���# ���

�+"�R�� ��# �
O�: 
o:r�−n 9� u\�] I I ] Ip r1+a+r3+s  
r:r�−n �*"� u\�` ` ] Ip r1+aa+r3+i+(p14) 
�:r�−n ��*"� ��\� ,"*"� "��\�_ _ ] _ ]I IIp r1+aa+r3+(p10, p12) 
~:r�−n ?3� ?�\�I j] I _ ] Ip r1+a+r3+(p13)  

 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 
 :r� −n �"'� �  ,�"'C �  ,�"'� u\� ,�"'\ ?5\ ,�"�� "\�_ _ _ _ _I II ` I I _ ]_ I ] I I II I Ip (c1, c3, c5, c7)+r1+aa+r3+u 
|:r�−n  !"�*"'C "��  ,!�*"'� ��\� ,!"*"'� "��\� ,?�*"'� u\�` `I _ I _ I I I_ ] _ ] ]I I II I ` `−�Qs����− !"�*"'� "��  ,` I _−H�\B���− ��  ,] _

!�*"'CI _ Ip 
(c5, c7)+r1+aa+r3+(p15, p16, p17)  
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�:r�−n ?3'C ?  ,?3'� ?�\�I I j I I j] ] II _ _ ] Ip (c5, c7)+r1+a+r3+(p13) 
  2'3�� ."��# ����+"�R�� ��# E�</��� ��=��� a�"R���: 

�:r�−n  ��  ,�"�'C ��  ,�"�'� u�\� ,�"'\ ?5\ ,�"�� "\�I ` _ _ _ __ I _ ]_ _ I ] _ I II _ I
�"'�_ _p (c2, c4, c6, c8)+r1+aa+r3+u 

{:r�−n  !"�*"'C "��  ,!�*"'� ��\� ,!"*"'� "��\� ,?�*"'� u\�` `_ _ I _ _ _ __ ] _ ] ]I I II I ` `−�Qs����− !"�*"'� "��  ,` _ _−H�\B���−�  ,_ �]
!�*"'CI _ _p 

(c6, c8)+r1+aa+r3+(p15, p16, p17)  
o�:r�−n ?3'C ?  ,?3'� ?�\�I I j I I j] ] __ _ _ ] Ip (c5, c8)+r1+a+r3+(p13) 

 
r�− !;4 ��� 	M"��� 2�'��� n)�*� 2�'3CI I] ]` _ I p2�&
n :c�\� ��<�CI I] ` I ]p 2�'* ."���# ����

�+"�R�� ��# �
O�: 
o:r�−n c\� u\�I ] ]` I Ip (a)+i+r1+s+r2+a  
r:r�−n �<\� u\�] I ] ]` ` Ip (a)+i+r1+s+r2+a+(p14) 
�:r�−n ?�<\� ?�\� ,"�<\� "��\�I ] I j I] _ ] ] _ ]` `I IIp (a)+i+r1+s+r2+a+y+(p10, p13)  
~:r�−n <\� ��\�I ] _ ]` I��]p (a)+i+r1+s+r2+(p21) 

 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 
 :r�−n ��<�\ ?��5\ ,���<\� "��\�] I I ]_ ] I I ���  ,���<�C ���  ,���<�� u��\� ,�I ` ] ]I I _ I I ] I

�<��] Ip (c1, c3, c5, c7)+r1+s+r2+(aa)  

|:r�−n  !"��<�C "��  ,?��<�� ?��\� ,!"��<�� "���\� ,?��<�� u\�` `I I ] I j I I ] I] ] ] ]I _ I I I_ ] _ ] ]I I II `−�Qs����− !"��<�� "��  ,` I ] I _−H�\B���− ?�  ,j _
?�<�CI ] I ] Ip 

(c5, c7)+r1+s+r2+a+y+(p19, p16, p13) 

�:r�−n !�<�C �  ,!�<�� ��\�I I I] I ] I] ]I ] _ _ ] Ip (c5, c7)+r1+s+r2+(p20)  
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 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 
�:r� −n � "\�_ I\ ?5\ ,�<\_ I ]_ ]� u\� ,�<�_ I ] I ]C �  ,�<�_ I _ ]� �  ,�<�_ I ` ]�<�]p (c2, c4, c6, c8)+r1+s+r2+(aa) 

{:r� −n �\� ,?�<�� u\�_ ] ]I II ] I ] _ ` !"�<�C "�  ,?�<�� ?�\� ,!"�<�� "�` `I I ] I j I] ] ]_ _ _ __ ] I I −�Qs��� − !"�<�� "�  ,` I ] _ _ −H\B��� −?�<�C ?  ,I ] I j] _ _p 
(c6, c8)+r1+s+r2+a+y+(p19, p16, p13)  

o�:r�−n !�<�C �  ,!�<�� ��\�I I _] I ] I] ]_ ] _ _ ] Ip (c8, c6)+r1+s+r2+(p20)  
 

r{−� i1�� ;��<��� e4���� E"&��� 2�'���  !;4 ��n2�'*� 2'3C] _I I] ]` I p2�&
n : ����C_ I I]
��4�] I ] `p �+"�R�� ��# �
O� 2'* ."��# ���: 

o:r{−n �=C� 4� ��4� u\�] ]I ]` `I I ] Ip (a)+i+r1+s+r2+a+r3+s or (a)+ii+r2+a+r3+s  
r:r{−n �¡=C� 4� �¡�4� u\�` ` ` ` `I ] I ] Ip (a)+i+r1+s+r2+a+r3+i+(p14) or 

(a)+ii+r2+a+r3+i+(p14)  
�:r{−n ¥=C� 4� ¥�4� "��\�I ] I` ` I _ ] Ip (a)+i+r1+s+r2+a+r3+(p10) or 

(a)+ii+r2+a+r3+(p10) 
~:r{−n �4B=C� 4� �4B�4� ��\�_ _I ] I` ` _ ] Ip (a)+i+r1+s+r2+a+r3+(p12) or 

(a)+ii+r2+a+r3+(p12) 

 :r{−n !�=C� 4� !��4� ?�\�I I] ]I j] I` ` _ ] Ip (a)+i+r1+s+r2+a+r3+(p13) or 
(a)+ii+r2+a+r3+(p13) 

 �+"�R�� ��# i��'��� ��=��� a�"R��� 2'3�� ."��# ���: 
|:r{−n  ���  ,�����C ���  ,������ u��\� ,�����\ ?��5\ ,����4� "��\�I ` _ _ _ _I I I I I] I ] ] _ ] ]_ I I ] I II I I

����_ I ] Ip 
(c1, c3, c5, c7)+r1+s+r2+a+r3+u  

�:r{−n ?���\� ,!4B����� ����\� ,!¥����� "����\� ,?�¡����� u��\�j ] ] I ]_ ] _ ] _ ] ]I I I II I I I_ I I I` I ` ` !¥����C "���  ,!������ ` I I I_ I I] ]−�Qs�����− !¥����� "���  ,` I ] I _−
H\B���−!���C ?  ,!4B��C �  ,I I] I I I I] j ]_ __ ]p 

(c5, c7)+r1+s+r2+a+r3+(p19, p16, p17, p13)  
 �+"�R�� ��# E�</��� ��=��� a�"R��� 2'3�� ."��# ���: 

�:r{−n ���  ,������ u��\� ,�����\ ?��5\ ,����4� "��\�I ] ] _ ] ]_ _ _ _I I I_ I ] _ II _ I ���  ,�����C I ` _ I _]
����_ I ] _p 

(c2, c4, c6, c8)+r1+s+r2+a+r3+u  
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PRL 

{:r{−n  !¥����C "���  ,!������ ?���\� ,!4B����� ����\� ,!¥����� "����\� ,?�¡����� u��\�` `I _ I I I I] ] j ] ] ] I ] ]_ I _ I _ _ _] _ ] _ ] _ ] ]I I I I_ I ` `−�Qs�����− !¥����� "���  ,` I ] _ _−
H\B���−!���C ?  ,!4B��C �  ,I I] I _ I _] j ] ]_ __ ]p 

(c6, c8)+r1+s+r2+a+r3+(p19, p16, p17, p13)  
 

 * * * *�
"'�� ��V\O��
"'�� ��V\O��
"'�� ��V\O��
"'�� ��V\O�::::    
 ?��
 ��������� ���������� ���/�"'�� ���
"'�� ����V\O� ?��
 i"��V\ 2��Q 9�����C
 "�<��� 2��3C ,�4��5��4 ;��
��� ?�
 ������ �����/
 2�Q �R�� ,?�����/


 )���/�� ���
1� Dp+n ������ ��������� ���������� ���/�"'�� ���
"'�� ����V\O� ?��
4
 E"��'*O� ."����# ����� ����5� ���<��� ������ E"��'*O� ���/�"'
 i"��V\ ,�+"�R���� ����#

��5�n7"���� p �+"�R��� ���# " ."���# ����n?�� ��� "��� � � �_ _ _ ` I _ p ����� H��>_
n7"��� p ��"�'C4 ,���R��� 7"��� ��01&�� 2�'3�� �4��> ?�
 ���FO� ��5�� � 4_

 2'3�� ."��# ��� ����� ������ �s  ��"��� i"V���nu%�I I I p 2��"3�� 7"� ��#n�_ p
n ?��4�/�� �V\�n�4 ~:p 

r3=�+p1 -------- pp1 
 @
��� ��bC H�>nr3 p �[# ��01&�� 2�'3�� �4��> ?
 H�"&�� ��5�� ��#

 !"��Qn7"����� p @��
��� ��b��C4np1 p )��*��� �����, ����#n]���+�_ p -s��  a"����k� �����4
 @
��"�� "<���=���"� i�8\ ;�
���npp1 p ���# @�
�C es���4n7"���� p ���5�� �� 4

$ ��FO� �M� 2%b�� �V\� ,2�"3�� 7"�� "<
"�.# �'� 2'3�� n�Dp 
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 �M� 2%U �M� 2%U �M� 2%U �M� 2%Unnnn���� p p p p2�"3�� 7"�� 2'3�� 7"� 7"8��� �/�"'
2�"3�� 7"�� 2'3�� 7"� 7"8��� �/�"'
2�"3�� 7"�� 2'3�� 7"� 7"8��� �/�"'
2�"3�� 7"�� 2'3�� 7"� 7"8��� �/�"'
    

 

 Z"��5\ �s�� ,?Q"��� ���=C "
���� 2'3�� w�\ ���': ������� �������� ?
4
 ," ��'� ���C es��� ?Q"���� ���5�� w��\ ?�
 ?%����� ;2�:��� L@��  L."�C; ��#

� 2'* $ ���� L@�<�"* f"�� ?�
 �
On2�'3C 2�'*_ I_ I] II p "��\#4 ,7"��=�� 2�:� ?�
 u����j
���:O� ���5�� w��� !"��� "\�� !�%�� u3�,�` v X _ D ������� ��"���� i"�V��� ��"�'C4

 !;4 ��� e4���� 	M"��� 2�'��� �
O� 2'* ��� ���C es�� �����n)�*�_ ] _ p2�&
 :
n@��_ ] _ p .�3��� hG"���� ���, ��# -."��# ���nu\�I:p (a)+u+r1+s+r2+u 

 @
��� ��bC H�>na p w����� ?�
 ?%����� u3��,� ���� 2:��� L@�  ��#_
 @
��� ��bC4 ,?Q"��"�nu p L����8�� ��Q�5�� ��#n��R���p4 nr1 p ���5�� ���#

 2'3�� �4�> ?
 E4O�n�@�I p4ns p4 ,!�%��� ��#nr2 p ?
 �"&�� ��5�� ��#
 �4�>n�@�Ip4 nu p��R�� ��# D%b�� �V\� �M� 2n~Dp 
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PRN 

  

 
 �M� 2%U �M� 2%U �M� 2%U �M� 2%Unnnn~~~~ p p p p e4���� 	M"��� �
O� 2'* $ ����� ������ �/�"'
 e4���� 	M"��� �
O� 2'* $ ����� ������ �/�"'
 e4���� 	M"��� �
O� 2'* $ ����� ������ �/�"'
 e4���� 	M"��� �
O� 2'* $ ����� ������ �/�"'
nnnn)*�)*�)*�)*�__ __ ] _] _] _] _pppp    

 
=�� ���4� i"V��� wn���
;������ p2�&
 E"�'*� ���� w�"����n : ,"��\ ,"���I

1k ,1� p "�� ���Cn2k� ,2�� ,�\� ,���_ _] _ _ _ _] _ _ ]]Dp 
 * * * *i"�.�� �
"� ����Mi"�.�� �
"� ����Mi"�.�� �
"� ����Mi"�.�� �
"� ����M::::    
o −�� $ ��,"��� 2�'3�� ."��# ���  ���# 7"���� ���5� ��<��� ����� �4s�/

n?�,��,"��,�,�,�j _ _ _ ` I _ p7"��"� 7"��� i"�.�� i�8\D 
r3=�+p4 -------- pp4 r3=�+p3 -------- pp3 r3=�+p1 -------- pp1 
r3=�+p7 -------- pp7 r3=�+p6 -------- pp6 r3=�+p5 -------- pp5 

 �M� E4�/�� �M� E4�/�� �M� E4�/�� �M� E4�/��nnnn���� p p p p7"��� i"�.# �/�"'�� �
"� ��V\�7"��� i"�.# �/�"'�� �
"� ��V\�7"��� i"�.# �/�"'�� �
"� ��V\�7"��� i"�.# �/�"'�� �
"� ��V\�7"��"� 7"��"� 7"��"� 7"��"�     
 

r − ���# !����� ���5� ��<��� ����� �4s/�� $ �,"��� 2'3�� ."��# ��� 
n"\ ,! p!���"� !���� i"�.�� i�8\D 

r3=!+p13 -------- pp13 r3=!+p2 -------- pp2 
 �M� E4�/�� �M� E4�/�� �M� E4�/�� �M� E4�/��nnnn~~~~ p p p p!���"� !���� i"�.# �/�"'�� �
"� ��V\�!���"� !���� i"�.# �/�"'�� �
"� ��V\�!���"� !���� i"�.# �/�"'�� �
"� ��V\�!���"� !���� i"�.# �/�"'�� �
"� ��V\�    
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