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Figure 3.2: From a singular knot
to a braided diagram

Figure 3.3: The braid form for a fan
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Figure 4.1: Generators for C
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Figure 4.2: Distinct 3-braid representatives
   for the same (l+m+n)-diagram3

¢�û
3���TVÿ�4 T���L6������UXLNTg¡�¡�TgL74NUXLNWD9BTVý#��LNM �EüêUXü�£SU�ü/�`ürMjý`ür¡ ��� , �êû4ü�U�ü ( T���L���KNUX¡-TgM)�B7 ��94LNMS¡
�5Q8��ü/��LN g �ý�û�L]ý�TgM[��UXLNTg¡bTgM�¡4ü)(_�@K3M��XTg¡4ü�UXL]ý�TVK3M��©K3M4üQ��LNM �@K3M���Tg¡Sü�U±ý�û4ü�LNW�LN "43LNW,L]ý`ür¡/¡STgL74NUXLNW 4 �
TgM���ý`ürLN¡ÑQÜOBTgM��@ü�LN g :ÿeLNM��FTgM 4��N�@K3M���T��`ý¥KNÿ�L6�XTgM�43 Vü �Xû4KNUX¡ 9jý�û4ü�£EKS��ü�U!��KNÿR4NürMSü�UXL]ý`KNU!��W63��`ýE�6ü[K3M4ü�TgM
LNM�����KNUX¡ ( �êûST��Xû6�� VK��`ü/��ý`K©L[U�ü�£SU�ü/�`ürMjý�L]ý�TVþNüFKNÿ�4���Q�?�M6�êûSL]ývÿ(K3 1 VKS�H����üE�×Tg g  3���3SLN g "�%�@K3M��XTg¡4ü�U�ý�û4ü
¡STgL74NUyLNW 4�� 9SU�ü�ý�3SUXMSTgM�4�ý`K
K�34U�KNUyT"43TgMSLN E¡STgL74NUyLNW<4 L��×M4ü/�@ü/����L]U��NQ#KêKNý`ü¾ý�û�L]ýêTgM%� � LN g  4NürM4ü�UXL]ý`KNU �L]U�ü��)�F�� gT���LN 1 "��ü/Z
3STVþ]LN VürMjý�QU?�M8£:L]U�ý�T��:3S gL]US9
3SM�¡4ü�U��)�
�� 1T���£Eü�UXWb3Sý�L]ý�TVK3MD��ü±ûSLrþNü ��� � ����� ��Q

GéüêMSKS�$ý�34UyMkK�34UÜL]ý`ý`ürMjý�TVK3M,ý`K¾ý�ûSü�Z�34ü/��ý�TVK3M
KNÿ 3SMST�Z
34ürM4ü/���vKNÿ@�����SUXLNTg¡kUXü�£SU�ü/�`ürMjý�L]ý�TVþNü/�¨KNÿ �XûSKNUX¡
¡STgL74NUyLNW8��Q Géüc�×Tg g F��û4K�� ý�ûSL]ý¥ý�û4üH��KNUX¡�� � 3 � � � +C9�� 3 � +-� � */� � �� VK��`üêý`K�U�ü�£SUXü/�`ürM�ýÜý�û4üc��LNW,üc�XûSKNUX¡¡STgL74NUyLNWD9C�C34ýêL]U�ükM4KNý&�)�
�� gT���LN g "� ü/Z�3�TVþ5LN gürM�ý�Q[OBü�ü%��T"4�34UXü�W4Q *�Q Géüb�êT1 g «LN ��`K5��û4K�� ý�û�L]ý×ý�ûST��êT��×ý�û4ü
K3MS "�%��L��`ü�TgM��êûST��yûb�����SUyLNTg¡¾U�ü�£�U�ü/�`ürMjý�L]ý�TVþNü/�vKNÿ�Lê¡ST1L74NUXLNW L]UXü�M4KNý�3SMST�Z
34üJ34£�ý`K&�)�
�� gT��¨£Eü�UXW634ý�L]ý�TVK3MÑQ
�������� 5��. �«�s=�� ��f�z�4 pIfbZ ��|�pr\�Z]q�_ _NqsZrh3\�ZNo��8Z]^:_$dVfrz � 7 ( * � � pyfP�ÜcN\�_5xé����q��@�'��dVc5x�fbzic
\�f§�:\�fIxrf@^�z�4P� ç �Bf@^�f@qsze�Bf�\@~
M�T O�� Z]^:_ ( Z]\�fk��{3�rd�q��XZ]dedn{ f��rmBq(w]Z]dVf�^�ze��c]\
M�TgT O � Z]^:_ ( Z]\�fk��{3�rd�q��XZ]dedn{ f��rmBq(w]Z]dVf�^�z�zic�ze�4f��Üc]\�_]x � 3 � �$� + � � 3 � + � � * � � �

-/�



�¾ 5�Ñ�BIX�Ba�ü�ý�4��c�EüFý�û4üêLNW�LN "43LNW,L]ý�TVK3M
KNÿ�4¦QUXc� ��7 ( * � � �� VK��`ü�ý`K±U�ü�£SU�ü/�`ürMjý�4<9�i¨UXKN£6K��XTVý�TVK3M���Q�WM�TgT O6TgW
£� gTgü/�Eý�û4ü:�¾L]U�üB�)�
�� gT���LN g "�[ü/Z�3STgþ5LN VürMjý�ý`Kc�¥KNUy¡���T1MN�êûST��Xû¾LN g jW,L0(4TgW,LN 3ÿsLNM���L]£S£EürL]UvL���£EKS��ü�U!��KNÿ
4NürM4ü�UXL]ý`KNU ��Q�¢�û�3��@�¥üE��LNM��)�F�� gT���LN g ��×£Eü�UXW634ý`ü���7 ( 3SMjý�Tg NK3M4ü¥K��Sý�LNTgM��«LH�SUXLNTg¡¾U�ü�£SU�ü/�`ürMjý�L]ý�TVþNü¥ÿ(KNU:4��
ÿeU�K3W­ürL��Xû<��TgW
£� ������5�XûSLNM�43TgM�4
ý�û4ü©ü)(B£EK3M4ürM�ý��FKNÿ�4NürM4ü�UXL]ý`KNU ��ý`K
K3M4üNQJGéüb��LN g Eý�û4ü©U�ü�£SUXü/�`ürM�ý�L]ý�TgþNü/�
KNÿ�4��
K��Sý�LNT1M4ür¡¦T1M<ý�ûST��H�FL/� � �
LNMS¡.( �kU�ü/�`£Eü/�@ý�TVþNür ��NQ K×KNý`ü
ý�ûSL]ý&�)�
�� gT��±£Eü�UXW634ý�L]ý�TVK3M��×KNÿ�� �,LNMS¡
( �  gTVÿeý¾ý`K¦£6ü�UyWb34ý�L]ý�TgK3M��±KNÿ � LNMS¡ ( 9U�`K;�×û4ürM>��ü�£Eü�UXW634ý`ü � � LNMS¡ ( � �¥ü �êTg g h�@K3M���Tg¡4ü�U�ý�û4ü
��KNUX¡�� � LNMS¡%( £Eü�UXW634ý`ür¡8L�����ür g �Q

GéüN��K�3S g¡8 1T"�Nü%�`K3W
ü¾W
KNU�üN��ý`U!3��@ý�34U�ü�9���K��¥ü©£�T�����L
 1L7�6ür 1TgM�45- 7�,�,�, 7 ��KNÿ�ý�ûSüN�Xû4KNUX¡���KNÿ:4���LNMS¡
L8�`ý�L]UXý�TgM�4
£EK3TgMjý
��9��êûST��yû5�¥ü��yû4K�K��`üBI�3��`ý	�Eü�ÿ(KNUXü©K3M4ü¾KNÿvý�û4ü¾ürMS¡4£EK3TgMjý���KNÿU�Xû4KNUX¡>-]Qha«ü�ý � �Eü©ý�û4ü
MSLNW
ü
ÿeKNUD4���K��Sý�LNTgM4ür¡bÿ(U�K3W ý�ûST��© gL7�Eür gTgM�4-LNMS¡>�Xû4K3T��@ü�KNÿE�`ý�L]UXý�TgM�48£EK3TgMjý�Q8KêK�� ÿ 34U�ý�û4ü�U©£Eü�UXW634ý`ü
� � LNMS¡ ( � 3�M�ý�Tg �ý�û4ü 
SU!�`ýE4NürM4ü�UXL]ý`KNU�TgM�ürL��XûD�@KNU�UXü/�`£EK3MS¡��¥ý`KA�yû4KNUX¡_-[KNÿ 4 � LNMS¡ ûSL��Üý�ûSü[ürM�¡4£EK3TgM�ý
TgW,W,ür¡STgL]ý`ür "�kÿeK3 g VKS�×TgM�4 ��K3M�ý�ûSüc
SU �`ý#�`ý`UyLNMS¡ÑQ�¢�û
3���� �©LNMS¡ (�� �Eü:43TgM'�êTVý�û�LNM)�kKNU�L ��4NürM4ü�UyL]ý`KNU/9
LNMS¡PU�ürLN¡�TgM�4-ürTVý�û4ü�U � � KNU1( � �BTVür g¡��×ý�û4ü,MSLNW
ü��uQ�¢�ûSü�U�ü�L]UXü,M4KS� ý�û4UXü�üA��L���ü/�©ý`Kf�@K3M���Tg¡Sü�U/9ÑK3M4ü
KNÿJ�êû�T��Xû�TgW,W
ür¡�TgL]ý`ür "�8U�ür¡�3��@ü/�êý`K K3M4ükKNÿ¨ý�û4ü�KNý�û4ü�U©ý=�¥K4Qb1&3SUc4NK3LN �TgM¦ürL��Xû[��L���ükT��êý`KD��û4K�� ý�ûSL]ý
� � �6( � 9�ü)(��@ü�£SýFTgM'��L���ü6M�TgT O�KNÿ«ý�û4ü×ý�û4ü�KNU�ürW8QU?�ÿ � � �6( ��9�TgýÜÿeK3 g VKS�c�¨ý�ûSL]ý � �6( Q��êü/��LN g :ý�ûSL]ý �
LNMS¡.( L]UXü�K��Sý�LNT1M4ür¡�ÿ(U�K3W � � 7 ( ���
�ØU�ü�£: gL���TgM�4 ��TgM�43 Vü6�Xû4KNUy¡�� �êTVý�û¦ÿeLNM��AM�TgM��@U�ürL���TgM�4�ý�û4ük£EKS��ü�U!�
KNÿ�ü)(B£6K3MSürM�ý��)O�Q �©TVþNürM<ý�û�L]ý � � � ( ��9�ý�û4ü�K3MS "�5��LS�Øý�ûSL]ýc�¥ü6�@K�3S g¡<û�LrþNükTgM4ü/Z
3SLN gTVý=�-TgM ��LNMS¡/(
T��©TVÿ¥ý�û4ü8��LNW
ü'4NürM4ü�UXL]ý`KNU�T1M � � 7 ( � �@KNU�UXü/�`£EK3MS¡4ür¡�ý`K<¡ST31Eü�U�ürMjý¾W,L0(4TgW,LN �ÿsLNM��©TgM�4¦Q,¢�ûST�� ��K�3S g¡
W
ürLNM<ý�ûSL]ý�ý�û4ü��XLNW
ü�4NürM4ü�UyL]ý`KNU[TgM�� � �6( �A�@KNU�U�ü/�`£EK3MS¡4ür¡ ý`K-¡ST31Eü�U�ürMjý��Xû4KNUX¡��êTgM 4��jQ¥¢�ûST��	��LNM�� ý
ûSL]£S£EürMD��T1M��@ü�U�ürLN¡STgM�4
ürTgý�û4ü�U���KNUX¡D�BTVür g¡���ý�û4ü±M�LNW
ü���Q

1�M��@ü���ü6��ûSKS� ý�ûSL]ý � �%� ( ��9:ý�û4ürM 9���üb�êT1 g @�BM4KS� ý�ûSL]ý �­LNMS¡&( L]U�üb�)�F�� gT���LN 1 "� ü/Z�3STgþ5LN VürMjý�Q
¢�û4üA��TVý�3�L]ý�TVK3M;�×û4ü�U�ü � � �� (��,ûSL]£S£EürM���UyL]U�ür "��9ELNMS¡_�¥ü���û4K�� ý�û�L]ý�Tgý[ûSL]£�£6ürM���K3MS "�ØT1M<��Tgý�3SL]ý�TVK3M
M�TgT O�KNÿ�ý�ûSü,ý�û4ü�KNU�ürW8Q8�êü/��LN g ¨ý�ûSL]ý�� � LNMS¡ ( � W63��`ý±û�LrþNü�ürTgý�û4ü�U�LNM �¦KNUkL���4NürMSü�UXL]ý`KNU/9�LNMS¡[��ü
�`ý�3S¡���ý�û4ü©ÿeK3 g VK��êTgM�4���L��`ü/�rQ
23#S)*��=�A�R¥KNý�û�� � LNMS¡%( � �Eü:43TgM �êTVý�ûØL �&4NürM4ü�UyL]ý`KNUrQ

?�ÿ�ý�ûST��vT���ý�ûSü���L��`ü�9 �Xû�LNM�4Nü�ý�û4ü	�XûSK��`ürM
ürMS¡4£EK3TgMjý ��KNÿ �Xû4KNUy¡D-�LNMS¡��)�
�� 1T���LN g "�©£Eü�UXW634ý`üFý�û4üB�¥KNUy¡��
K3M��@üNQ��¨K�3¦L]U�ü¾ý�û4ürM<TgMD��L��`ü6*�Q
23#S)*�PH�A�R¥KNý�û�� ��LNMS¡%( �b�Eü:43TgM �êTVý�ûØLNM �Q4NürM4ü�UXL]ý`KNU*Q

Géü ��û4KS� ý�ûSL]ý�� ��LNMS¡ ( ��L]U�üêTg¡SürM�ý�T���LN Sü)(F�@ü�£Sý�TgM,L©ÿeü:�Y��L���ü/�ÜU�ür ���TgM�4¾û4ürLrþBTg "��K3M,ý�û4üêÿeL��@ý¥ý�ûSL]ý
U�ürLN¡ST1M�4kürTVý�û4ü�U�KNÿ�ý�û4ü%��KNUX¡��	43TgþNü/��ý�û4ü±M�LNW
ü�� ÿeKNU�4 � Q

OBT1M��@ü8ý�û4üf
SU �`ýA4NürM4ü�UXL]ý`KNU TgM � � 7 ( �PT��
LNM �C9�LNM�¡ ��TgM��@ü8ý�ûSüØ£EKS��ü�U,KNÿ�ürL��XûY4NürM4ü�UXL]ý`KNU T��D-79
ý�û4ü5�`ü/�@K3MS¡]4NürM4ü�UyL]ý`KNU,TgM�ürL��yû���KNUX¡?T��±ürTgý�û4ü�U
L���KNU �"Q[?�ÿ�ý�û4üD�`ü/�@K3MS¡\4NürM4ü�UyL]ý`KNU!�
L]U�ü8Tg¡4ürMjý�T���LN 
��ü-W
K"þNü K3Muý`K�ý�û4ü-ý�ûSTVUX¡ 9��`KPL�����3�W
ü�ý�ûSü:�bL]U�ü8¡ST31Eü�U�ürM�ý�QéO�£Eü/��T"
���LN g ���9�L�����3�W
ü � �
� � � � # LNMS¡
( �#� � � ($# 9�LNMS¡éý�ûSL]ý©ý�ûSü#��4NürMSü�UXL]ý`KNU�TgM�(��'�@KNU�U�ü/�`£EK3MS¡���ý`K;�Xû4KNUy¡���TgM�4��'�×ûSTg Vü�ý�û4ü �
TgM � �
�@KNU�U�ü/��£6K3M�¡��¾ý`K��Xû4KNUy¡&�SQ¦�êürLN¡STgM�4�� ÿ(UXK3W ( �5��ü-û�LrþNü�� � -!,�,�,0-	� ,�,�,�� ,�,�, 9�LNMS¡�ÿeU�K3W � �5��ü
ûSL*þNü�� � -�� ,�,�,S-!,�,�, � ,�,�,gQ�L�K3Wb��TgMST1M�4,ý�û4ü/�`ük£�L]UXý�TgLN �M�LNW
ü/� �¥üA�`ü�üký�ûSL]ý+�8W63��`ý[ÿ(K3 g gKS� ý�û4üA
SU!�`ý
-kLNMS¡.�Fý�û4ü��`ü/�@K3MS¡éT1M �uQ$��3SU�ý�û4ü�U/9Eý�û4ü8�`ü/�@K3M�¡PK
�:�:34UXU�ürM��@ükKNÿ��8T1M�� ûSL]£S£EürM��[L]ÿ(ý`ü�U©ý�ûSü6
�U!�`ý � �
ý�û4ü�U�ü�ÿeKNU�ü�9��¥ü�ûSLrþNü�� � -�� ,�,�,�-	� ,�,�, � ,�,�, � ,�,�,�KNU � � -�� ,�,�,S-	� ,�,�, � ,�,�,�� ,�,�,1Q'a�ü�ý����@K3M��XTg¡4ü�U¾ürL��yû
£EK�����T"�:Tg gTVý=�8�`ü�£�L]UXL]ý`ür "�NQ

OF3S£S£EK��`üký�ûSL]ý � � -�� ,�,�,S-	� ,�,�,�� ,�,�, � ,�,�,�9vLNM�¡éU�ü/��LN g Üý�ûSL]ý�� � � � � � # Q ��U�K3W � ��üQ�`ü�ü�ý�ûSL]ý
�XûSKNUX¡���T��©£�L]UXLN g gür �ý`Kf�EKNý�û �Xû4KNUy¡��'-,LNM�¡%�4Q-¢�û4ü
ÿsL��@ý±ý�ûSL]ý1�×T���£�L]UXLN 1 Vür �ý`K -,LNM�¡bTVý��%4NürM4ü�UyL]ý`KNU
ÿeK3 g VKS�c��ý�û�L]ý-ÿeKNU[-PTgM � � TgW
£: gTVü/�
ý�ûSL]ý ý�û4ü�4NürM4ü�UyL]ý`KNU;�@KNU�U�ü/�`£EK3MS¡�TgM�4bý`K8�
TgM � � W63��`ý �Eü�L �"Q
g×KS��ü�þNü�U/9vL5�yû4KNUX¡PU�ü�£SUXü/�`ürM�ý`ür¡ ����L��N4NürM4ü�UyL]ý`KNU±TgM � # W63��`ý©TgMjý`ü�U!�`ü/�@ý2��9��@K3M�ý`UXLN¡�T��@ý�TgM�48ý�û4ükÿsL��@ý
ý�ûSL]ý2�¥T��F£�L]UXLN 1 Vür 6ý`K'�EKNý�ûÑQJg×ürM��@ü¾ý�ûST��	��L���üb��LNMSM4KNý�KF�:�:34UrQ

K×KS�+��34£S£EK��`ü�� �,-�� ,�,�,�-	� ,�,�, � ,�,�, � ,�,�,(Q�OBT1M��@üFürL��Xû84NürMSü�UXL]ý`KNU¥TgM � KF�:�:34U!��ý`K©ý�û4ü	
�U!�`ý�£EKS��ü�U/9
ý�û4ü�ý�ûSTVUX¡�4NürM4ü�UXL]ý`KNUÜW63��`ý��EüÜürTVý�ûSü�U�LNM �©KNU�L �"Q�?�ÿ � � � � � � ��# # 93LNM�¡±ý�û4üB�`ü/�@K3MS¡ �N�@KNUXU�ü/�`£EK3MS¡4ür¡�ý`K
ý�û4ü��yû4KNUX¡&�C9Sý�û4ürM8U�ürLN¡�TgM�4 � ����K�3S g¡D43TVþNü � �,-�� ��,�,�,�- � ,�,�, � ,�,�,gQ#g×ürM��@ü¾ý�ûST�����L��`üb��LNM�M4KNý�KF�:�:34U

-)W



LNMS¡�� �$� � �+� ��# #sQ	�<KNUXü�K*þNü�U/9ÑMSLNW
ü6�@K3M���Tg¡Sü�UXL]ý�TVK3M���T1W
£� "�-ý�ûSL]ýêý�ûSü%�&4NürM4ü�UXL]ý`KNU©W63��`ýH�@KNUXU�ü/�`£EK3MS¡
ý`K8ý�û4ü8�yû4KNUX¡.�`Qk¢�ûST�� �BTVür g¡��[ý�ûSL]ý�� �2-��$,�,�,S-	� ,�,�, � � ,�,�,1Q,OBTgW�Tg gL]Uc�@K3M���Tg¡4ü�UXL]ý�TgK3M��&�êTVý�û�ý�û4üA��KNUX¡
( � ��Tgür g¡�� � � -�� ,�,�,S-	� �$,�,�, � ,�,�,(Q�¢vL7�NürM�ý`K�4Nü�ý�û4ü�U/9Bý�û4ü/�`ü[TgW
£� "��ý�ûSL]ý � � -�� ,�,�,S-	� � � ,�,�, 9jLNMS¡�ý�ûSL]ý
� � � � �+� � # # LNMS¡%( ��� � � � ( # # O�ü�ü ��T"4�3SU�ü%W4Q ��Q

v" w"

Figure 4.4:       and
            in case 3 

v wa

vava

a

wawa

Figure 4.3: Possible
          and

OBT1M��@ü¥M4K�ürMS¡S£6K3T1M�ý�����LNMkK
�:�:34U �Eü�ý$��ü�ürMký�û4üE
SU!�`ý��ELNMS¡A�`ü/�@K3MS¡���9�ý�û4ü�W�Tg¡S¡S Vü#�`ý`UXLNMS¡�KNÿ ��# #jW63��`ý
�Eü�þNK3Tg¡ KNÿ�ürM�¡4£EK3TgM�ý��FLNMS¡�� # # �@K3M���T��`ý��FürMjý�TVU�ür ���KNÿ �c4NürMSü�UXL]ý`KNU!��Qhg×KS��ü�þNü�U/9ETVÿ � # # ��ü�U�ü¾M4K3M��iürW
£Sý$�
ý�û4ü �%4NürM4ü�UXL]ý`KNU%��K�3S g¡8ÿeKNUXW L,ÿsLNM;�×TVý�û8ý�û4ü�KNUXT"43TgM�LN ��54NürM4ü�UXL]ý`KNU©TgM�� �3Q�OBTgM��@ü�� ��U�ü�£SU�ü/�`ürMjý�� 4��
ý�ûST��B��LNMSMSKNýFû�L]£S£EürM@9�LNM�¡ � # # T��ÜürW
£�ý$�NQ�OBT1M��@ü � �±LNMS¡ ( �%�EKNý�û-U�ü�£SUXü/�`ürM�ý
4���9BTgý�ÿeK3 g VK��H��ý�ûSL]ý+( # #
T���LN ���K,ürW
£Sý=�NQ

O�K/ÿsL]UQ��ü�û�LrþNüPý�ûSL]ý8TVÿ � � 7 ( � �EKNý�û �Eü:43TgMY�êTVý�û+��4NürM4ü�UXL]ý`KNU!�/9H��34ý-ûSLrþNüé¡ST216ü�U�ürMjýQ��ü/�@K3MS¡
4NürM4ü�UXL]ý`KNU �:9Üý�û4ürM � � � � � ��LNMS¡�( � � � � � M �`ü�ü ��T"4�3SU�üQW4Q *�ÿeKNUký�û4ü8¡STgL74NUXLNW 4�� O�Q�¢�û4ü �¥KNUy¡��
� ��� � �+�±LNMS¡/(���� � � �ØL]UXü6�)�F�� gT���LN g ��8ü/Z�3STgþ5LN VürMjý �Eû4KS��ü�þNü�U/9Ñý�û4üA�)�
�� 1T��±£Eü�UXW634ý�L]ý�TVK3M¦ý�L7�BTgM�4 ( �
ý`K � ��¡4K�ü/��M4KNý�£SU�ü/��ü�U�þNü©ý�û4ü¾TgMSTgý�TgLN �£EK3TgMjý
�¾KNU�ý�û4üN�XûSKNUX¡���Q�Msý�ûST���L]UXT��`ü/�B�Eü/��L�3��`ü©KNÿ�ý�û4üN�T�BW,W
ü�ý`U��
KNÿ�ý�ûSü�¡STgL74NUXLNW 4��êT1M%��T"4�3SU�üBW4Q *�O�QJgêK��¥ü�þNü�U¥£SU�ü/�`ü�U�þ]L]ý�TVK3MkKNÿ:ý�û4ü�£EK3TgM�ý �êT��vü/���`ürMjý�TgLN 4TVÿ��¥ü��@K3M��XTg¡4ü�U
ý�û4ükKNUXT"43T1MSLN �¡ST1L74NUXLNW 4 L743LNTgMÑQ%?�ÿh�XûSKNUX¡��A- 7�� 7��¦L]U�üb��ürT"43ûjý`ür¡ ��7�
�7��ÜUXü/�`£Eü/�@ý�TVþNür "��9Eý�û4ürM_�¥ü
ûSL*þNü
( � � + � � � 3 LNMS¡�� � � + � 3 � � Q,¢�ûSü/�`ü,L]U�ü��EKNý�ûPU�ü�£SU�ü/��ürM�ý�L]ý�TVþNü/�±KNÿ¥ý�ûSü,¡STgL74NUXLNW T1M ��T"4�3SU�ü�W4Q *
9
��34ýkL]U�üØM4KNý��)�F�� gT���LN g ��bü/Z�3�TVþ5LN gürM�ý
L��ký�û4ü KNUX¡4ü�UXür¡?ý`UXTV£� Vü/��KNÿêü)(B£EK3M4ürMjý��,L]U�ü8M4KNý�Qu¢êû4ü/�`ü5�¥KNUy¡��:9
û4K��¥ü�þNü�U/96L]U�ü��)�F�� gT���LN g ���ü/Z
3STVþ]LN VürM�ý�ý`K�ý�û4K��`ü±TgM £:L]U�ýNM�TgT O�KNÿ�ý�û4ü©ý�û4ü�KNU�ürWf9�L��êTVý�T��FürL��T� ý`K'�Xû4ü/�!�:Q

¢�û
3��:9FTVÿ � � 7 ( �<�EKNý�û��Eü:43TgM �êTVý�û LNM �\4NürM4ü�UyL]ý`KNU-LNMS¡ ûSLrþNü�¡ST31Eü�U�ürM�ý8��ü/�@K3MS¡  Vü�ý`ý`ü�U �:9Fý�û4ürM
��ü L]UXü T1M ��L��`ü[M�TgT O[KNÿ×ý�û4ü�ý�ûSü�KNU�ürW8Q Géü8M4K�� ûSLrþNü ý`K �@K3M���T1¡4ü�Ub�×ûSL]ý�û�L]£S£EürM���Tgÿ�ý�û4ü5
SU!�`ý�ý$��K
4NürM4ü�UXL]ý`KNU �©KNÿ � ��LNMS¡�(���L]U�ü
Tg¡4ürMjý�T���LN  9Ñý�û4ürMPý�ûSü6
�U!�`ý�ý�û4U�ü�ü�9«ü�ý��]Q�a�3����BTg "�f��ü,M4ü�ür¡SM � ý�L]U!4�34ü,L��
L7�EK*þNü�9C��34ýB�¥ü±£SU�K*þNü�L
 VürW,W,L
LNM�¡ØLNM8ürL��T�8TgMS¡�3��@ý�TVK3M-ý�L7�Nü/�c��L]UXü¾KNÿ�ý�ûST��	��L��`üNQ
����./.�# �«�1HE� ��f�z � �3� ( �<pyf,ze��\`fyf�|�p�\`Z]q�_8\�f§�:\�fIxrf@^�ziZNzsqew]f@x
c`l 4����F��{3�rd�q��XZ]dedn{��4f@\IokmBz}fX_Øzic-x@ziZ]\@z�ZNz
ze�Bfkx@Z]o�f×�4c]q(^:ze��ZN^:_-xymS���<ze��ZNz � � � 
 � #�Z]^:_ ( � 
 ($#Ü��qsze��� M 
6O � *4� ç �Bf�^ ��#�Z]^:_ ($#FZ]\`f
q�_�f@^�zsq��XZNd��
�¾ 5�Ñ�BIX�kOBTgM��@ü � M 
6O �^*�L]ý[ VürL���ý×ý=�¥K ý$��£Eü/�[KNÿJ4NürM4ü�UXL]ý`KNU!�[KF�:�:34U©TgM 

Q©O�34£S£EK��`ü 
 ürMS¡��c�êTVý�û¦LNM
�Q4NürM4ü�UXL]ý`KNU/9Sý�ûSürM � ��� � �$,�,�,�� � �$,�,�,�� � ,�,�,��×û4ü�U�ü©ý�û4ü�� # L]U�ü©ý�ûSü¾£EKNU�ý�TVK3M���KNÿ�� �@K3W,T1M�4
ÿ(UXK3W 

LNMS¡<ý�û4ü ,�,�,:L]UXü±ý�û4ü¾£EKNU�ý�TgK3M����@K3W,TgM�4
ÿ(U�K3W ��#ÑKNU ($#(QEGéü��êT���û ý`KQ��ûSKS� ý�û�L]ýêý�û4üN
�U!�`ý�4NürM4ü�UyL]ý`KNU
TgM ��#�LNM�¡ ($#SL]U�ü�Tg¡4ürMjý�T���LN �Q¨OBTgM��@ü 
 ürMS¡��ÜT1M�LNM)��9
��#�LNMS¡#( #SW63��`ý#�Eü:43TgM8�êTgý�û,ürTVý�û4ü�UFL �FKNU�L �5Q
?�ÿ � # �Eü:43TgM��J�êTVý�û-L �S9�ý�û4ürM�� ��� � �$,�,�,�� � � � ,�,�,�� � ��,�,�,��êûSü�U�ü��,T��¥ý�û4ü �yû4KNUX¡-U�ü�£SUXü/�`ürM�ý`ür¡Q�
�,ý�û4ü
SU!��ýh4NürM4ü�UXL]ý`KNU�TgM � #(QU?�ÿ ($#��6ü:43T1M��J�êTgý�û�L �	4NürM4ü�UXL]ý`KNU/9���ü�ûSLrþNü[ý�ûSL]ý�� ��� � � �-,�,�,�� � � ,�,�,�� � �-,�,�,�9�@K3Mjý`UXLN¡ST��@ý�TgM�4±ý�û4ü[ÿeL��@ýFý�ûSL]ý+�kÿeK3 g VK��H��� � QUgêürM��@ü�( # �Eü:43TgM��h�êTVý�û�L��êL��h��ür g �QUX^��T1W
£� Vü�TgM�¡�3��@ý�TVK3M
£SU�K"þNü/��ý�û4ü� VürW,W,L
TgM ý�û�T��	��L��`üNQ#X[ g EKNý�û4ü�Uc��L��`ü/�×L]UXüN��TgW,Tg 1L]UrQ �

Géü6��LNMØM4KS� �@K3M���Tg¡Sü�U
23#S)*� � A � ��LNMS¡%( �b�6ü:43T1MQ�×TVý�ûØ¡ST31Eü�U�ürMjýB4NürM4ü�UXL]ý`KNU!��Q

- �



�êü/��LN g �ý�ûSL]ý�MSürTVý�û4ü�U�� �¦M4KNU (��<��LNM �Eü:43TgM]�×TVý�û L)�Q4NürM4ü�UXL]ý`KNU/9���KbL�����3SW
ü8ý�û�L]ý�� �<�Eü:43TgM��
�êTVý�û�LNM �D4NürM4ü�UyL]ý`KNU±LNMS¡.( ���êTVý�û�L �5QNgêürM��@ü � � � � � # LNMS¡.( � � �	( # Q¾�êü/��LN g vý�ûSL]ý�ý�û4üA
SU!�`ý
4NürM4ü�UXL]ý`KNU�TgMkürL��Xû'�¥KNUy¡��@KNU�U�ü/�`£EK3MS¡���ý`KN�yû4KNUX¡f-FKNÿ�4���9�LNMS¡kU�ürLN¡ST1M�4�ürL��Xû8��KNUX¡A43TVþNü/�Üý�û4ü�MSLNW
ü��uQ
¢�û
3���� � - ,�,�, � - ,�,�, � �êûSü�U�ü ,�,�, � �@K3M�ý�LNT1M��ÜLN g BürM�¡4£EK3TgM�ý��vK3M
ý�ûSü	
SU!�`ýJ�`ý`UyLNMS¡kKNÿ � # LNMS¡
LN g Bý�û4K���ü�K3Mý�û4ü&
SU!��ý¥LNMS¡5�`ü/�@K3MS¡D��ý`UXLNMS¡�KNÿ�($#(Q¥OBü�ü ��T"4�3SU�ücW4Q�W4Q¥¢�ûST��¥TgW
£� gTgü/�¨ý�ûSL]ý�M4K ��4NürMSü�UXL]ý`KNU!�	��LNM KF�:�:34U
TgM ��# 9�KNý�û4ü�U��êT��`ü��¥ü���K�3S g¡éû�LrþNü�� � -!,�,�,0-!,�,�,�� ,�,�,�� ,�,�,�9vLNMS¡��EKNý�û���ürMS¡4£EK3TgMjý��&��K�3S g¡éûSL*þNü,ý`K
�Eü×K3M ý�ûSü[ý�û�TVUX¡5�`ý`UXLNMS¡-KNÿ�( # Q¥OBTgM��@ü ( �¾T���LA��UXLNTg¡STgM�4¾ÿ(KNU�4���9Bý�ûST��B��LNM�� ý�ûSL]£S£EürMÑQ¨OBTgW�Tg gL]UX "��9jK3M4ü
��û4K��H�¨ý�û�L]ýÜý�û4ü�U�ü×L]U�ü×M4K �b4NürMSü�UXL]ý`KNU!��TgM ($#1Q¨¢�û
3��U��üêûSL*þNü � � � � � � � �$,�,�, �kLNMS¡ ( � � � �+� � ,�,�, �
M � �N��LNM�� ýFürMS¡�T1M�L ��4NürM4ü�UyL]ý`KNU/9SL���ý�ûSL]ýB�¥K�3S 1¡'�@U�ürL]ý`ü¾L�ÿeLNM TgM 4���Q"�SKNU�ý�ûSü ��LNW,ü×U�ürL���K3M#(��©ürMS¡��
TgM8L � 4NürM4ü�UyL]ý`KNU:O�Q

�êü/��LN g �ý�ûSL]ý
ý�û4üD
�U!�`ýA4NürM4ü�UXL]ý`KNU-TgM � � LNMS¡�( � �@KNU�UXü/�`£EK3MS¡��ký`K �XûSKNUX¡^-8TgM 4 � Q?¢êû4ü8MSLNW
ü
K��Sý�LNTgMSür¡éÿ(UXK3W U�ürLN¡ST1M�4 � �-T��©ý�û4ürM � � - � � � � ,�,�, � + � + -�� � � � ,�,�, � + � � � � ,�,�, � + �êû4ü�U�ü
ý�ûSü�M�3�W��Eü�U��#�MsU�ü/�`£«Q � # O�T���ý�û4ü� gL7�Eür «K3M¦ý�û4üb�yû4KNUX¡�ý�ûSL]ý×ý�û4ü �  "!��[MsU�ü/��£«Q ��OE4NürMSü�UXL]ý`KNU©TgM � � �@KNU�U�ü/�`£EK3MS¡��êý`K4Q
OBTgW�Tg gL]UX "��94UXürLN¡STgM�4#( �A�¥ü
ûSL*þNü�� � - � � � � ,�,�, � + � � ,�,�,�� + - � � � � � � � � ,�,�, � + � + Q[¢êû4ü�U�ü�T��×M4K- gL7�Eür gTgM�4KNÿFý�û4ü�� # 7 � # 7 � # �êûST��yûbW,L7�Nü�ý�û4ü/�`ü�M�LNW
ü/�±Tg¡SürM�ý�T���LN h3SMS Vü/����� � -<M�M4KNý`ü�ý�û�L]ý¾ý�û4ü � # TgM�� �5�@K�3S g¡
�Eü±¡ST31Eü�U�ürMjý�ý�ûSLNMØý�ûSü � # TgM%( ��O�Q���KNU ��� -79�ý�û�T����@K3Mjý`UXLN¡ST��@ý��×ý�û4ü±ÿsL��@ýêý�û�L]ýêU�ürLN¡ST1M�4 � �643TVþNü/�×ý�û4ü
��LNW
ü,M�LNW
ü,ÿeKNU!4���L��¾UXürLN¡STgM�47( �3Q,¢êû�3���ý�ûSü
K3MS "�<��L���ü�TgM��êûST��Xû � ��LNMS¡�( � �@K�3S g¡[�`ý�L]UXý%�êTVý�û
¡ST31Eü�U�ürMjý	4NürM4ü�UXL]ý`KNU!�×T���ý�û4üN��L���ü��êû4ü�UXü � � � � � � LNMS¡%( � � �+� �"Q

Xc43LNTgM@9�ü�þNürM-ý�û4K�3�43û,ý�ûSü/�`üc��KNUX¡���L]U�ü �)�
�� gT���LN g "�kü/Z�3�TVþ5LN gürM�ý:9jý�û4üêKNUXT�43TgMSLN ���KNUX¡���� LNMS¡#( W,L/�
M4KNý%�EüNQ,R�KNý�û�� ��LNMS¡�(���U�ü�£SUXü/�`ürM�ý©ý�ûSü�¡STgL74NUXLNW 4���KNÿ ��T�4�34U�üAW4Q *
9vLNM�¡[�¥ü�ûSLrþNü�LN gU�ürLN¡����`ü�ürM
ý�ûSL]ýêTgÿ � LNMS¡%( L]U�ü±M4KNýc�)�
�� gT���LN g "��ü/Z
3STVþ]LN VürMjý�ý�û4ürMD��ü¾L]U�ü±TgMD�XTVý�3SL]ý�TVK3M M�T1T O�KNÿvý�ûSü©ý�û4ü�KNU�ürW8Q

¢�û
3��:9ST1M ý�û4üN��L��`ü��×û4ü�U�ü%�EKNý�û�� ��LNMS¡%( �b�Eü:43TgM5�êTVý�û ý�û4üN�XLNW
üN4NürM4ü�UXL]ý`KNUS9���ü±ûSLrþNü±ý�ûSL]ý
-]Q�� � � ( ��LNMS¡ � 7 ( L]U�ü��)�F�� gT���LN 1 "��ü/Z
3STVþ]LN VürMjý:94KNU
*�Q�� � 7 (���L]U�ü��Xû4KNU�ý�LNMS¡8ürTgý�û4ü�UH�)�F�� gT���LN g "��ü/Z�3STgþ5LN VürMjý�KNUH��ü±L]U�ü¾T1MD��L��`üQM�TgT O�KNÿ�ý�û4ü©ý�ûSü�KNU�ürW8Q
?�Mbý�û4üQ��L��`üQ�×û4ü�U�ü � � LNMS¡ ( � �6ü:43T1M[�êTVý�ûé¡ST216ü�U�ürMjýN4NürM4ü�UyL]ý`KNU!�6�¥ü � þNü �`ü�ürM�ý�û�L]ý � � 7 ( � L]U�ü

��û4KNUXý�LNMS¡8ürTVý�û4ü�Uc�)�
�� gT���LN g "��ü/Z
3STVþ]LN VürMjýFKNUêü)(4LNW
£� Vü/��KNÿv£�L]U�ýNM�T1T O¨KNÿ�ý�û4ü©ý�û4ü�KNU�ürW8Q
¢�ûSü©£SU�K�KNÿvT��	�@K3W,£� Vü�ý`üNQ �
K×KS� ý�û�L]ýH�����SUXLNTg¡-U�ü�£SUXü/�`ürM�ý�L]ý�TgþNü/��KNÿ��yû4KNUX¡8¡ST1L74NUXLNW8��L]U�ü�ü/���`ürMjý�TgLN g ��Q3SMST�Z�34ü�9
��ü�û�LrþNü±LA��ür g .�

¡4ü:
�MSür¡éW
ü�ý�û4KB¡éÿ(KNUb�Xû4K�K���TgM�4<��TgM�4�3S 1L]U �BM4KNý��%�×ûST��XûbU�ü/�`£Eü/�@ý������SUXLNTg¡é¡�TgL74NUXLNW8��Q���ü/��LN g �ý�û�L]ý¾ý�û4ü
�`ý�LNMS¡�L]UX¡ �BM4KNý U�ü/�`£Eü/�@ý�TgM�4uL �SUXLNTg¡4ür¡Ç¡STgL74NUyLNW , T���ý�û4ü¦K3MSü¦K��Sý�LNT1M4ür¡Çÿ(U�K3W ý�û4ü_��KNUX¡6( ���
U�ü�£� 1L���TgM�4?ürL��Xû 
bM�� 7���O �×TVý�û'ý�û4ü �@KNU�U�ü/��£6K3M�¡STgM�4\4NürM4ü�UXL]ý`KNU&
 #'% KNÿký�û4üé£C34U�ü��SUXLNTg¡ 4NUXK�34£ 9©LNMS¡
��W,L��XûSTgM�4¾K3MSü×KNÿ«ý�ûSüc�@U�K����XTgM�4���Q�¢�Kb
� 1 �LNM-L��@ý�3SLN gTVý=�,ý�L7�� Vü�9�K3M4ü�Wb3���ýE�yû4KjK���ü ��T1M�4�3S gL]U#��M4KNý��#�êûST��Xû
U�ü/�`£Eü/�@ý[LN g  �XûSKNUX¡<¡ST1L74NUXLNW8��Q �SKNU%�����SUXLNTg¡¦¡STgL74NUXLNW'�:9��XûSKjK��`ü�ý�û4ü���ý�LNMS¡SL]UX¡;��M4KNý �@KNU�U�ü/�`£EK3MS¡�TgM�4ký`K
L��SUyLNTg¡STgM�4�ÿeKNU�ürL��Xû¦¡STgL74NUXLNW8QUGéü�ûSLrþNü�ý�û4ü©ÿeK3 g VKS�×TgM�4
	 �: "� H?He#S "! �«���«� ç �Bfk�@��cNqs�Ifkc�l©xIziZN^:_3Z]\`_ �5^:cNzex±zic�\`f@xi�4fX�rz �3|�p�\`Z]q�_8_]qsZ*hN\`Z]o�x�q(x��¥f�d(d�|�_�fsè¨^Ef�_3�
�¾ 5�Ñ�BIX��1©M4ü�Wb3���ýJ��û4KS� ý�ûSL]ýh�`ý�LNMS¡�L]UX¡A��MSKNý���U�ü/�`£Eü/�@ý�TgM�4¾¡�T316ü�UXürM�ý �SUXLNT1¡STgM�4���KNÿEý�û4ü���LNW
üê¡�TgL74NUXLNW
L]U�ü±T��`KNý`KN£�T��]Q#Géü�¡4K
ý�ûST��	��� £�T��@ý�34U�üNQ ��TVU!��ý:9��)�
�� gT���LN g "�-ü/Z�3STgþ5LN VürMjý	�SUXLNT1¡STgM�4��E�BTVür g¡8T��`KNý`KN£:T��%�BM4KNý��:9
L��H��ü�ürMØTgM ��T"4�34U�ü%W4Q���Q

- 	



W W W

and

W W W

W

= &?> @� 5� ����� A���)r���*�BF�&e2<)��"#���%v#S 5% *«���S�*)
O�ü/�@K3M�¡S "��9�K3MSü'��û4K��H�©ý�ûSL]ý�ý�û4ü'�`ý�LNMS¡�L]UX¡���MSKNý����@K3W,TgM�4Øÿ(UXK3W ý�û4ü8��KNUX¡���� 3 � � � +PLNMS¡ � 3 � +�� �

L]U�ükT��`KNý`KN£�T��¾þBTgL�LQ�SUXLNTg¡��i£SU�ü/�`ü�U�þBTgM�4�(��j£Eü'M�M4KNý`üký�û4üA��TgW�Tg gL]UXTVý=�Q�×TVý�ûØý�û4üA��L��`ü�KNÿÜ gTgM��
��T1M ���0 iQ¾O�ü�ü
��T"4�34U�ü%W4Q�	�Q �

l l
l

m
m m

n
n n

l

m

n
l

m

n

m m

= &?>�@� 5� ��� � A�� 	� 5#�&e%�G�F� 5�j)*�j ���&s� >���! F¨�

Géü6��LNMØM4KS� £SU�K"þNü¾ý�û4ü±W,LNT1M ý�û4ü�KNU�ürW !
�������� 5��. �«���«�
�Üqe^Sqsz}f�|�zs{X�Sf�q(^Sw]Z]\IqsZ]^:zex�Z]\�f�xIzs\`ZNzsq è�f�_Øpr{�p�\`Z]q�_-q(^6_�f��×l�c]\��rd�c5xrf�_��3|�p�\`Z]q�_5x@�
�¾ 5�Ñ�BIX�	Géü¾Wb3���ýE��ûSKS�ïý�ûSL]ý�TVÿ@��ü � U�ü%43TVþNürM LA�� VK��`ür¡f�����SUyLNTg¡�LNM�¡-T1M�ý`ürMS¡-ý`Kkü�þ]LN �3SL]ý`ü©L6
�MSTVý`ü)�iý=�j£Eü
TgMjþ5L]UyTgLNM�ý±K3M�TVý:9�ý�û4ürM ��üQ��LNMu£Eü�U�ÿ(KNUyW ý�û4ü�M4ü/�@ü/�!��L]U�� �@U�K����XTgM�4;�yûSLNM�4Nü/�b�êTVý�û4K�34ý©ü�þNü�UkTgM��@UXürL���TgM�4
ý�û4ü �SUXLNTg¡�TgMS¡4ü)(EQ ?§ýFT��#�¥ür 1 ��BM4KS�×M_�.-) Eý�ûSL]ýFü�þNü�U���ür VürW
ürMjý ��*
� + ��LNM �Eü ��UXTVý`ý`ürM 3SMST�Z
34ür "�kTgM�ý�û4üÿeKNUXW

��� �
�
� � ,�,�, � +	�	
 7

- �



�êû4ü�UXü �	
 T���L
£Eü�UXWb3Sý�L]ý�TVK3M5�SUXLNTg¡8LNM�¡ ürL��Xû � % �Eür VK3M�4��Fý`K�ý�û4üN��3���4NUXK�34£8KNÿ � + 4NürM4ü�UXL]ý`ür¡<���-ý�û4ü�`ü�ý � 
 #'% ! �1� � �3Q5Géü L]U�ü'�@K3M��@ü�UXMSür¡uû4ü�UXü8�êTVý�ûéý�ûSü'��L��`ü � � �
9�LNMS¡>�Xû4K�K��`ü�ý�ûSü�£Eü�UXW634ý�L]ý�TVK3M
�SUXLNT1¡ �	
 � � � �� � �

�� Q[¢�û
3��êü�þNü�U!�f��MSKNýc�êû�T��Xû¦T��×L �� VK��`ür¡[�����SUyLNTg¡;��LNM_�Eüb�@K3Wb�Eür¡_��K�ý�ûSL]ý�TVý+� �[TgM
ý�û4üFÿeKNUXW �

�
� � ��� �� ���

�� Q¨OBTgM��@ü�ý�û4ü�£Eü�UXW634ý�L]ý�TVK3M6�SUXLNTg¡�T���ý�û4üFK3M4üB��ü � þNüH�XûSK��`ürM
ý`KN�� VK��`üFK�34UU��UXLNTg¡4ür¡
�XûSKNUX¡<¡ST1L74NUXLNW8�:9�TgýêT���LN ���K,ý�û4ü±K3MSü±L]£S£EürL]UXTgM�4,L]ý×ý�û4ü±ürM�¡8KNÿ�ü�þNü�U��f�`ý�LNMS¡�L]UX¡D�BM4KNýêK��Sý�LNT1M4ür¡8ÿeU�K3W
L �SUXLNTg¡�TgM�4
ÿeKNU�L5�yû4KNUX¡P¡STgL74NUXLNWØQ�¢êû�3�� �T�êTgý��XûSTgM�4Q�@U�K����XTgM�4��×ý`K53�MS¡4K�ý�ûSü , £C34U�ü6�SUXLNTg¡.-,£�L]U�ý&�êTg g 
U�ü/��3� Vý¥TgM�ý�û4ü%�`ý�LNMS¡�L]UX¡ ��M4KNý��E��ü � þNüN�Xû4K���ürM ý`K�UXü/�`£Eü/�@ý�K�3SUB�����SUyLNTg¡ ¡STgL74NUXLNW8�/9�LNMS¡ ��ü©L]U�ü©¡4K3M4üNQ �

¢�ûSü¦¡ST"PQ�:3S Vý$�]�êTgý�û$ü)(Bý`ürMS¡STgM�4uý�ûST���£SU�K�KNÿ�ý`K?û�T"43û4ü�U'��UXLNTg¡$TgM�¡4ü)( T��,ý�û�L]ýDL�KNUXK3 g gL]U��]W4Q �/M4K
 VK3M�4Nü�U�û4K3 g¡��rQ�¢�û4ürM,K3M4üc��LNM�� ýh�6ü×L�����34U�ür¡,ý�ûSL]ýÜW
ü�U�ür ��A���êTVý��Xû�TgM�4%�@U�K�����T1M�4��¨ý�ûSL]ýÜü)(BT���ýÜTgM
ý�û4üH�SUXLNTg¡
¡STgL74NUyLNW �êTg g ��BTVür g¡éý�ûSü'��TgM�4�3� gL]U&��M4KNýb�Xû4K��`ürMuý`KØU�ü/��£6ü/�@ý�LD43TVþNürM>�yû4KNUX¡u¡STgL74NUXLNW8Q'?§ÿFK3M4ü�û�L��©ý`K
TgMjý`U�KB¡�3��@ü�KNý�û4ü�Uc�@UXK�����TgM�4��/94ý�û4ü�U�ü¾T���MSK�4�3SL]UXLNMjý`ü�ü±ý�ûSL]ý���UXLNTg¡ TgMS¡4ü)(5��LNMf�Eü©£SU�ü/��ü�U�þNür¡ÑQ

� �kö[økõ �3ô �¨õ � õ � � ��ôÑúXö[ó��
?�Mký�ûST�� �`ü/�@ý�TVK3M���ü�W,L7�NüH��K3W
ü��@K3M��� �3S¡�TgM�4[U�ürW,L]U��F��L7�EK�34ý�ÿ(K�3SUT�iý`ü�UXW U�ür gL]ý�TgK3M���TgM�ý�û4ü	�SUXLNT1¡6��ü�ý`ý�TgM�4
LNMS¡P¡ST��!�:3����:9 �SUXTVü�(���96ý�ûSü6��KNU��f�×ûST��XûPM4ü�ür¡��×ý`KD�Eük¡4K3M4üký`K8L��XûSTgü�þNü
ý�û4üA4NK3LN  �¥ü8�`ü�ý�ÿeKNU�ý�ûPL]ý©ý�û4ü
�Eü:43TgMSMST1M�4 KNÿ�ý�ûST��±£�L]£Eü�U/9vTiQ üNQØý`K_�@K3W,£�34ý`ü 
�MSTVý`ü)�iý=�j£Eü�TgMjþ]L]UXTgLNMjý��¾ÿeKNUb�BM4KNý��6�êûST��yû�L]U�ü �� VK��`ür¡]���
�SUXLNT1¡��:9�3���TgM�46��ürT"43ûjý��T�F�`ý`ürW8���×ûST��Xû8L]UXü¾U�ü/�`ý`UXT��@ý`ür¡8ý`K'�XûSKNUX¡Ø¡STgL74NUyLNW8��KNÿ��SUXLNTg¡8TgM�¡4ü)(5��Q
��TVU!��ý:9SL��êT���M4KNý`ür¡;��� W,LNM��-L�3Sý�û4KNU!�NMsüNQ�44Q%���� �9��.-+*7 OÜý�ûSüN�SUXLNTg¡-ÿeKNUXW KNÿ�ÿeK�34UT�iý`ü�UXW UXür gL]ý�TVK3M���T��

� 
6M�� 7���O 7�
bM"�'7���O�- 
6M�� 7���O  �� * ,
( ��TgM�4�ý�ûST��¨UXür gL]ý�TVK3M�Tgý¥ûSL��#�Eü�ürM�M4KNý`ür¡-ý�ûSL]ýE�NK�3 ��LNM �@K3Wb� ür VürW
ürMjý��FTgM � � 

� � � � ��� � � 
 ��ý`K�ûSL*þNüý�û4ü¨ÿeKNUXW^�Xû4KS�êM±TgM ��T"4�34U�ü ��Q�-HM4üNQ�44QU�`ü�üc��	0 O�Q�¢�ûSL]ý«T��/9*ý�û4ü�U�ü¥T��«L��`£:LNMSMSTgM�4	�`ü�ý�ÿ(KNU�� � 

� ��� � � � � � 
 ��êû4K���ü¾ür VürW
ürMjý��êûSL*þNü�ý�ûSü��`£Eü/��TgLN ÑÿeKNUXW ( � ( � � � ,�,�, ( � 9��êû4ü�U�ü ( % T��×L���KNUX¡<TgMØý�û4üN4NürM4ü�UXL]ý`KNU �
6MT- 7��FO 7�
6M�* 7��FO 7�,�,�, 7�
6M"� %�- 7��FO�Q
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Figure 5.2:  A special chord
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