
In OeGAI Journal, 21(3):5-12
October, 2002

���������
	�������������	������������������������ �!����"��!#$�%���&� ' (*)�+,)

-/.103254768039;:=<>252�.10=68259@?�AB0C<BDE4GFH.1<BICI
J�2�I3KL<MKLN�K=OEPN50RQS.1DE4�25<>I3DE45.TJ�2�OVU80CWX6YKL<BZ
Q�.[DE4525<>I3DE45.\?$25<B]8.103IC<BK^P6YK�_�0C68`

J�2�a.1AB95b%68I3IC.dc^e
f$g�hji c i _k0L68`Yl f ?nmoQ=:$J f

prqtsvuou5wjq xry{z�w5s%|!|Y}o~7s^��s����%y5�j�oq��j�����5�����j�

�$���3���E�����
�k�^�^�������������3�
�R�[ �¡£¢���¤�¡� �¥¦¤����§¡��C���[ ��¦¨����R©���¤�¡ª�«�[ =�8��¢V¬&���� $¢����©�¤��3�^¡ª¨�¢��3�$�Y�3��L®v¡��[¤��¯{� �R�^�^���!�� ��

¢���°�R�3�[�«±�¤��C�$�8����L®v¡§��¤&�²¯5����±�©8��¤�®1¡ª���3���«³^�«¢����n´7µ���©8�3¨�¡ª�²�§�§³
¡� �¢��C¨r� �¡ª¨��²�%�3 v®1¡§¤��� ��R�� 1¢r��¶^���/�[ �¡�¢���¤�¡§ �¥
�«³^�«¢��3�·��±��«¢&�8�������§�¸¢��/¤��3������ 
¬¹¡�¢��¡� Y¨����R©��§��¢���ºv ��E¬¹�§�3��¥��S���Y�[±^¢�¢������±�©8��¤�®v¡§���3�=��³^�V¢����n¶1¢��/©�¤��v¨��3���
 ���¡ª��³$�² ����3¤�¤��� ��3��±�����Y�«�3¤�®E�E¢�¡��[ ��»�² ��$¢��
¤��3�[¨�¢¹¬¹¡�¢��¡§ k���§¡§�/¡�¢��C��¢�¡§�/�[´
¼½�¹©�¤��C�«�3 [¢¾X¿{À3Á�À²¶[�°�R�^�^�����>�Y�����3���/�[ �¡�¢���¤�¡§ �¥��«³^�«¢����Â¢���²¢�¨��[�¦��¡§ ��3�7�� ��/��Ãv¢��3 ����7�R��¢���^���5¯Ä¤����

�²¤�¢�¡�ÅY¨�¡ª�²�5¡§ 1¢����§�§¡�¥[�� �¨��/�� ��½¨��� 1¢�¤������� �¥�¡§ ����3¤�¡§ �¥�´R¾d¿�À�Á�À�¤����§¡§�3���� ½�/�^�^�3�§��¬¹¡�¢�\ºv ��E¬¹ ½�«¢�¤�±�¨�¢�±�¤��/�� ��
©��²¤r�²�R��¢���¤r�¢���²¢S�
�L³=�8��¡��R©�¤��3¨�¡§�����§³���©Y�C¨�¡�Å��3���v³= v±��R��¤�¡ª¨��²�o¡� 1¢��3¤�®E���§�3´7Æ�¢¸±����3�¹ v±��R��¤�¡ª¨��²�j¢��3¨r� �¡§Ç1±��C�
¢��R�^��¤�¡§®���¢����¢�¤r�EÈV�C¨�¢��[¤�¡§�3��²¯o¢���C�«�°¡§�/©�¤��C¨�¡ª�«���/�^�^�3�§�¹�� ��=¤��3��±�¨��C�t¢���°�/�^�^�3�BÉ �»±� �¨���¤�¢���¡� 1¢V³R�v³
¤���¯Ä±^¢��²�
¢�¡§�� !´R¾d¿�À�Á�À/¨r��3¨rº^�¸¢���
¨��[ ��«¡ª�«¢��� Y¨�³k�8��¢V¬&���� ½�R�3����±�¤����R�� 1¢r���� ����R�^�^���>É �°©�¤��C�^¡ª¨�¢�¡§�� ½�v³k��Ã^©��§��¡�¢�¡§ �¥
Ç1±��²�§¡£¢r�E¢�¡�®[��¡§ ^¯Ä�[¤��
�E¢�¡��[ $¯Ä¤����Ê¤��C�«¡ª�^±����§�3´
¾d¿�À�ÁYÀ���Ã^©�¤��3���«�C�%�² ��°¤��3�[�«�[ ��8¬¹¡£¢��¡� Y¨����R©��§��¢��tºv ��E¬¹�§�3�^¥[��¶�©�¤��^¨��C�����3�j¡§ �¨�¤��3�/�3 1¢��²�§�§³S�R�3�[�«±�¤����R�3 [¢r�

¢��
�3 ��²���§���� ���¡§ �����©8��¤r�E¢�¡��[ !¶��² Y��¤��3��±�¨��C�»¢���¦�/�^�^�3�BÉ �¹±� Y¨���¤�¢���¡� 1¢V³$��±�¤�¡§ �¥R¢�����R�� �¡�¢��[¤�¡§ �¥R©�¤��v¨��3�^±�¤��[´
Æ�¢¸����»�8���3 n¡��R©��§���R�� 1¢��3���� n�RË!¡§ 1±�Ã�Ì&ÍG�² �����®E�²�§±��²¢��3���v³=�[ ���¡§ ��°�R�� �¡�¢��[¤�¡§ �¥/�²¯7�R¨����R©��§��Ã���3�²¢�¡§ �¥
�«³^�«¢��3��´

ÎYÏ1Ð%Ñ¦ÒY�EÓ{�[Ô �R�^�^�����>�Y�����3���/�[ �¡�¢���¤�¡§ �¥�Õ�¡§�R©�¤��3¨�¡ª�����/�^�^�3�§�3Õ�±� Y¨���¤�¢���¡� 1¢V³��«©��[¨��°©���¤«¢�¡£¢�¡��[ �¡� �¥�Õ�©���¤����R��¢��3¤
�3�«¢�¡§�
�E¢�¡§�� 

Ö ×!Ø/Ù�Ú7Û$Ü�ÝnÞ&Ù5ß�Û/Ø

à¦á%â°ã!ä�åÄæ�çvä�è=é^êjë�â²ìLí�åïî^â é^ð5æké�ñ!åïí�é^ä�åMñ%ò/åMó»í�é$ô%âEí�â²ìLíSçvêoñ!é^ä�æ�ç^õjê5â²á!ç²îjåïé^ä�ó&é^ð5ç=ó�ö%ã5âEä�îjåÄó�â²ô�ó�èjó�í�â²æ÷ç^ó¸ó�éYé�ñkç^ó
ã5é�ó�ó�åïêoõïâRí�é½ç�î^é�åÄôdó�áYö%í�ô!é�ø¦ñdé^ä�ô!ç^æ�çvò^â^ù úRö%â$í�éûí�á%â�åÄñ!ìLä�â²ç^ó�â²ôdìLé�ækãoõïâLü%åïí«è\é^ð¸æ�ç^ñYèýó�ö%ã5âEä�îjåÄó�â²ôýó�èjó�í�â²æ�ó
æ�é�ñ!åïí�é^ä�åÄñ!ò$åÄó�ê�â²ìLé�æûåÄñ%ònæké^ä�âRç^ñ!ô½æ�é^ä�â/åMækã5é^ä�í�ç^ñ�íEù¹þ�ó�ã5â²ìEåÄç^õÄõïèní�â²ì�áoñ!åÄìEç^õ5ó�èjó�í�â²æ�ó°ó�ö!ì3á½ç^ó°ä�é^ê5é^í�óEÿjó�ãoç^ìLâ
ìLä3çvðBí�ó
é^ä�ç^ö%í�é�æké^êoåÄõÄâ²óRã!ä�é�îjåÄô%âkçýîvç^ó�í=ñ8ö!æ�ê�âEä
é^ð°ì�áoç^õÄõïâ²ñ%ò^â²ó
ð>é^ä=ç,æké�ñoåïí�é^ä�åÄñ%ò\ó�èjó�í�â²æ�� ��åÄñ������Vù
	rñ ó�ö!ì�á
â²ñYîjåïä�é�ñ!ækâ²ñYí�óEÿ&í�á%âûæké�ñoåïí�é^ä�åÄñ%ò,ó�è8ó�í�â²æ æ�ö!ó�í=ê5âûçvêoõÄâ�í�édä�â²ç^ó�é�ñ ø¦åÄí�áGåÄñ!ìLé�ækã{õïâEí�â��jñ%é�ø¦õÄâ²ô%ò^âûçvê5é�ö%í=í�á%â
ó�ö%ã5âEä�î8åMó�â²ôXó�è8ó�í�â²æ,ÿtí�é,ã!ä�éjìLâ²ó�ó
ñ%é�åMó�èXç^ñ!ôGâEä�ä�é�ñ%âEé�ö!óRé^ê{ó�âEä�îvçví�åïé�ñ!ó=ç^ñ!ô í�éýä�â²ç^ìLí=ø¦åïí�á!åMñXãoä�â²ô%â�{ñ%â²ô í�åÄæ�â
ø�åÄñ!ô%é[ø¦óEù

� ãoçvä�í�åÄìEöoõÄçvä�õïèRåÄækã5é^ä�í�ç^ñYíç^ñ!ô�ø¦åÄô!â²õïè��«çvãoãoõÄåïâ²ô
çvã!ãoä�é�ç^ì�ánåÄó��
������������� �!���"�
�$#�%'&(�$)*%'#,+-� .0/°ô�1324� �5�6/8792$2��
ø�á!åÄì�áûä�â²õÄåïâ²ó�é�ñ\ç�ìLé�æ�ãoçvä�åÄó�é�ñ½ê5âEí«ø�âEâ²ñ\í�á%â/ã!ä�â²ô!åÄìLí�â²ôûê5â²á!ç²îjåïé^ä�é^ð�çnæké8ô!â²õoç^ñ!ô½í�á%â/é^êoó�âEä�î^â²ôTê5â²á!ç²îjåïé^ä�é^ð
ç$ó�ö%ã5âEä�îjåÄó�â²ônó�èjó�í�â²æýù � ô!åÄó�ìLä�âEãoç^ñ!ìLè$ê5âEí�ø�âEâ²ñ½í�á%â ã!ä�â²ô!åÄìLí�â²ô�ç^ñ!ô�í�á%â é^êoó�âEä�î^â²ô�ê5â²á!ç²îjåïé^äSåMñ!ô!åÄìEçví�â²ó¸ç=ð>ç^ö!õÄí
åMñdí�á%ânó�ö%ã5âEä�îjåÄó�â²ôdó�è8ó�í�â²æýù0:déjô%â²õ;�Vêoç^ó�â²ôXæké�ñoåïí�é^ä�åÄñ%ò½í�â²ì�á!ñoå=<Yö!â²ó/áoç²î^ânê5âEâ²ñXåÄñYî^â²ó�í�åïò�çví�â²ô ç^ñoôXô%âEî^â²õÄé^ã�â²ô
ø�åïí�á!åÄñní�á%â/çvä�í�å;{ìEåMç^õ!åÄñYí�â²õÄõÄåïò^â²ñ!ìLâ�>@?BAC?3%D�E+$#F� �*%G�IH¦ç^ñ!ôûí�á%â�ìLé�ñYí�ä�é�õ{â²ñ%ò�åÄñ%âEâEä3åÄñ%òJ>'KL?NM8K5�4OP�;&Q?R�!&I�TS�&@%@�$#U�4#V�
M��!�4�W�$&@%@�$#$HnìLé�æûæ�ö!ñoåïí�åïâ²ó°é�î^âEä/í�á%â=õÄç^ó�í è^â²çvä�óEù

:déjô%â²õ;�Vêoç^ó�â²ôGæké�ñ!åïí�é^ä3åÄñ%òýæ�ç4�^â²ó$öoó�âké^ð�æûçví�á%â²æ�çví�åÄìEç^õ�æké8ô!â²õÄóRé^ð�í�á!âûó�ö%ã5âEä�îjåÄó�â²ô ó�èjó�í�â²æýù�.�é�ø�âEî^âEä²ÿ
ç ã5âEä�ð>â²ìLí�õïè@ç^ìEìEö!ä�çví�â,ç^ñ!ô ìLé�ækãoõÄâEí�â\æ�é8ô%â²õ�é^ðRç í�â²ì�á!ñ!åMìEç^õ�ó�è8ó�í�â²æ åÄókñ%âEî^âEä�ç²îvç^åÄõÄçvê{õïâ^ù à á%âEä�â\åMó�ç^õÄø�ç�è8ó
ç@æ�åÄó�æûçví�ì�áHê�âEí�ø�âEâ²ñHí�á%âXí�â²ì�á!ñ!åMìEç^õ�ó�èjó�í�â²æ�ç^ñ!ôÂåÄí�óûæ�çví�á%â²æûçví�åÄìEç^õRæké8ô!â²õ�âEî^â²ñ åïð�í�á!âEä�âXçvä�â ñ%éGð�ç^ö!õïí�ó
ãoä�â²ó�â²ñYíEùYX%é^ädæ�é8ô%â²õW�Vêoç^ó�â²ô æké�ñ!åïí�é^ä3åÄñ%ò åïíTåMóEÿ¦í�á%âEä�âEðBé^ä�â^ÿ
åÄæ�ã�é^ä�í�ç^ñ�í\á%é�ø í�é âLüjã!ä�â²ó�óýç^ñ!ô·ä�â²ç^ó�é�ñ�ø¦åÄí�á
åMñ!ìLé�ækãoõïâEí�âN�jñ%é�ø�õïâ²ô%ò^â^ù

Z



���������	��
����������������������������! #"$�	�%�&�'�������������'���)(*�+�,����-.�0/1�%(*���32547698�6 �

: â
ã!ä�â²ó�â²ñYí�ç^ñýç^õÄí�âEä�ñ!çví�â
çvã!ã!ä�é�ç^ì3á\í�ékæké8ô!â²õ;�Vêoç^ó�â²ô\æké�ñ!åÄí�é^ä�åÄñ%ò�é^ð�í�â²ì�áoñ!åÄìEç^õ5ó�èjó�í�â²æ�ó<;�ìEç^õÄõïâ²ô 2547698�6 ÿ
ð>é^äL:>=Rñoåïí�é^ä�åÄñ%ò�ö!ó�åÄñ%ò�ö!ñ!ìLâEä�í�ç^åÄñYí«è@?jãoç^ìLâ�ã{çvä�í�åïí�åïé�ñ!åMñ%ò�ðBé^ä»í�þ�ì�á!ñ!åMìEç^õA?8èjó�í�â²æ�ó	Btí�á!çví»ìLé�æ$ê{åÄñ%â²ó&ç^ñ!ô$âLüjí�â²ñ!ô!ó
í�â²ì3á!ñ!å=<8ö%â²ó»ð>ä�é�æ úDC�ç^ñ!ôRX»ú 	3ùA=
ö%ä¹çvã!ã!ä�é�ç^ì3á � � : ���1ê�� � � : ���vç4�oåMó»êoç^ó�â²ôné�ñkåÄækãoä�â²ìEåÄó�â°ækéjô%â²õÄó&ø¦á%âEä�â°í�á%â
ó�í�ä�ö!ìLí�ö%ä�â�é^ðtí�á%â/æké8ô!â²õÄó�åMó �jñ%é�ø¦ñTç^ñ!ô½í�á%â/ãoçvä�ç^ækâEí�âEä�ó°æ�ç�è�ê5â�åÄæ�ã!ä�â²ìEåÄó�â²õÄè�ò�åïî^â²ñTç^ó°ñYöoækâEä�åÄìEç^õ{åÄñ�í�âEä�î1ç^õÄó²ù
à¦á%â²ó�â$ã{çvä�ç^ækâEí�âEä
åÄñYí�âEä�î1ç^õMó�ó�ã{ç^ñdí�á%â�ö!ñ!ìLâEä�í�ç^åMñ�í�èdó�ãoç^ìLâ�é^ð¸í�á%ânækéjô%â²õ ù X%ä�é�æ ç^ñ åÄæ�ã!ä�â²ìEåÄó�â�æké8ô!â²õtêoç^ó�â²ô
é�ñ åÄñYí�âEä�îvç^õÄó¦é�ñoõïè\ê�é�öoñ!ô!ó�é�ñ í�á%â�í�ä�ç[ërâ²ìLí�é^ä�è^ÿtå ù â^ùïÿ���#�E$���W�	F � �Cÿ7ìEç^ñdê5â�ô!âEä�åïî^â²ô7ù : á%â²ñ ñ%âEø ækâ²ç^ó�ö%ä�â²æ�â²ñ�í�ó
ê5â²ìLé�ækânç²îvç^åÄõÄçvê{õïâ 2547698�6 ì3á%â²ìT�jó
í�á%ânìLé�ñ!ó�åÄó�í�â²ñ!ìLè,é^ð¸í�á!åMó�ñ%âEø åÄñ%ð>é^ä�æ�çví�åÄé�ñdø¦åÄí�á,í�á%ânækéjô%â²õHG ó�ã!ä�â²ô!åÄìLí�åÄé�ñ
ç^ñoô ä�âEð�ö%í�â²óûåÄñoìLé�ñ!ó�åÄó�í�â²ñYí�ãoçvä�í�ó�ð>ä�é�æ í�á%â ö!ñ!ìLâEä�í�ç^åÄñYí«è ó�ã{ç^ìLâdé^ðRí�á%âdækéjô%â²õ ù·à á!åÄó��^âEâEãoó�í�á%âXã!ä�â²ô!åMìLí�â²ô
â²ñYî^â²õïé^ã5â²ó ó�æûç^õÄõ7ç^ñ!ô,åÄæ�ã!ä�é�î^â²ó í�á%â=ð�ç^ö!õïí°ä�â²ìLé^ò�ñ!åïí�åÄé�ñ,ìEçvãoçvêoåÄõMåïí�åïâ²óEù

=Rö%ä
çvã!ã!ä�é�ç^ì3á ê!ä�åMô%ò^â²óRç^ñ!ô âLü8í�â²ñoô!ó
ækâEí�á%éjô%é�õïé^ò�åïâ²óRð>ä�é�æ í�á%â�X»ú 	Rç^ñ!ô í�á%âkúDC ìLé�æ�æ�ö!ñ!åïí�åïâ²óRåÄñ í�á%â
ð>é�õÄõïé[ø¦åÄñ%ònø°ç²è�I
; Z%B :déjô%â²õÄåMñ%òûí�á%ânåÄñ!ìLé�æ�ãoõïâEí�â3�jñ%é[ø¦õïâ²ô%ò^ânçvê5é�ö%í¦í�á%ânó�ö%ã5âEä�îjåÄó�â²ôXó�èjó�í�â²æ åÄó êoç^ó�â²ôXé�ñ ô!åKJ�âEä�â²ñYí�åÄç^õ�âE<Yö!ç �

í�åïé�ñ!ókø�á!åÄì�á çvä�â,ç^ö%ò�ækâ²ñYí�â²ô*ê8è ñ8ö!ækâEä3åÄìEç^õ°åÄñ�í�âEä�î1ç^õÄó�é^ð�ãoçvä3ç^ækâEí�âEä�óEù 	rñ ò^â²ñ%âEä�ç^õVÿ�ä�â²ç^ó�é�ñ!åÄñ%ò ø¦åÄí�á
åÄñYí�âEä�î1ç^õMó�åÄó�ìLé�ækãoõïâLüýç^ñ!ô\í�â²ô!åÄé�ö!óEù .�é�ø�âEî^âEä²ÿoê8è½ð>éjìEö!ó�åÄñ%òné�ñ!õÄèûé�ñ,åÄñoô!åïîjåÄô!ö!ç^õ%ã5é�åÄñYí�ó°é�ñ\í�á%â$ó�ö%ä�ð�ç^ìLâ
é^ðRí�á%âdækéjô%â²õHG ó�öoñ!ìLâEä�í�ç^åÄñYí«è*ó�ã{ç^ìLâ,ø�âXìEç^ñHö!ó�â,ó�í�ç^ñ!ô!çvä�ôHñYöoækâEä�åÄìEç^õ�ækâEí�á!é8ô!ó²ÿ�å ù â^ùïÿ ��ö!ñ%ò^â��I1=ö%í�í�ç
åÄñYí�âEò^ä�çví�åïé�ñ7ÿ!ð>é^ä¦ô%âEä3åïî8åMñ%ò�í�á!â=â²ñ�î^â²õÄé^ã�â²ó²ù

;D�#B :dâ²ç^ó�ö%ä�â²ækâ²ñYí�óRç^ñ!ôdãoä�â²ô!åÄìLí�åïé�ñXçvä�â�ì3á%â²ìT�^â²ôGðBé^äRìLé�ñ!ó�åÄó�í�â²ñ!ìLèýêYèdâLü8ãoõÄé�åïí�åÄñ%ò�<8ö!ç^õÄåïí�çví�åÄî^â�åÄñ%ð>é^ä�æ�çví�åÄé�ñ
ðBä�é�æ í�á%â�ä�â²ó�åÄô!öoç^õÄóEù�úRåÄó�ìLä�âEãoç^ñ!ìEåïâ²ó�çvä�â$é�ñoõïè\ä�âEã5é^ä�í�â²ô,ø¦á!â²ñýí�á%âEä�â�åÄó¦ñ%éûé�î^âEä�õÄçvã ê5âEí«ø�âEâ²ñXí�á%â�ækâ²ç �
ó�ö%ä�â²æ�â²ñ�í�ó ç^ñoôýí�á%â=ã!ä�â²ô!åÄìLí�â²ô\â²ñYî^â²õïé^ã5â²óEù

;HL#B&M�èTä�âEð>ö%í�åMñ%ònãoçvä�í�ó�é^ð&í�á%â$ö!ñoìLâEä�í�ç^åÄñYí«è\ó�ãoç^ìLâ=í�á!çví�çvä�â
ã!ä�é[î1çvêoõÄèTåÄñoìLé�ñ!ó�åÄó�í�â²ñYíEÿ 254N6�8�6 ç^õÄó�ékã�âEä�ðBé^ä�æûó
ækéjô%â²õ»ä�â�{ñ%â²æ�â²ñ�í
ô!ö%ä3åÄñ%ò\æké�ñ!åïí�é^ä�åMñ%ò%ù�à áoåÄó/í�â²ì�á!ñ!å <Yö%âné^ä�åÄò�åÄñ!çví�â²óRð>ä�é�æ ó�â²æ�å;�I<8ö!ç^ñYí�åïí�çví�åïî^â�ó�èjó�í�â²æ
åÄô%â²ñYí�å;{ìEçví�åïé�ñ � 13� 1 �$�4�9� � 132$2 �ç^ñoôýåÄó�âLüjí�â²ñ!ô%â²ôýí�é�é�ñoõÄåÄñ%â
æké�ñ!åÄí�é^ä�åÄñ%ò%ù

M�èTâLüjãoõïé�åïí�åÄñ!ò�ækâ²ç^ó�ö!ä�â²ækâ²ñYí�ó�ç^ó ó�é8é�ñýç^ó°ã�é�ó�ó�åïêoõïâ�ðBé^ä�é�ñoõÄåÄñ%â/æké�ñ!åïí�é^ä�åMñ%ò%ÿjêYè½ä�â�{ñ!åÄñ!ò$í�á%â
ö!ñ!ìLâEä�í�ç^åÄñ�í�è
ó�ãoç^ìLâ�ìLé�ñoó�âEä�îvçví�åïî^â²õïèýí�á%ä�é�ö!ò�á,ä�âEð�ö%í�çví�åïé�ñ7ÿ5ç^ñ!ôdêYè,çvã!ã{õïè8åMñ%ò�ó�í�ç^ñ!ô!çvä3ôdñ8ö!ækâEä�åÄìEç^õ�í�â²ì�á!ñoå=<Yö!â²ó¦ð>é^ä/ô!âEä�åïîjåÄñ%ò
í�á!âkí�ä�ç[ërâ²ìLí�é^ä3åïâ²ó=é^ð�åÄækãoä�â²ìEåÄó�ânækéjô%â²õÄóEÿté�ö!ä=çvã!ã!ä�é�ç^ì3á ìLé�æ�êoåÄñ%â²ó=ç^ñoô ìLé�ækãoõïâ²ækâ²ñYí�ó=í�â²ì3á!ñ!å=<8ö%â²óRð>ä�é�æ X»ú 	
ç^ñoô,úDC ç^ñ!ô,á%â²õÄãoó�æ�ç4�^â=í�á%â²æ æké^ä�â=ø¦åMô%â²õïèûç^ñ!ô,ä�é^êoö!ó�í�õÄè½ç²îvç^åÄõÄçvê{õïâ^ù

à á%â�ä�â²æ�ç^åÄñ!ô!âEä�é^ð�í�á!åÄó�ãoçvã5âEäRåMó¦é^ä�ò�ç^ñoåKOEâ²ô ç^óRðBé�õMõïé�ø¦ó²ù<?jâ²ìLí�åïé�ñ �ûãoä�â²ó�â²ñYí�óRí�á%â�ê{ç^ó�åÄì�æké�ñ!åïí�é^ä�åMñ%ò½çvã �
ãoä�é�ç^ì�áûé^ð 2547698�6 ùP?8â²ìLí�åïé�ñ�L=ó��^âEí�ì�á%â²ó�í�á%â/åÄækãoõïâ²æ�â²ñ�í�çví�åïé�ñné^ð 2547698�6 ç^ñ!ô�åÄñYí�ä�éjô!ö!ìLâ²ó¹ó�é�æ�â¦âLüjã�âEä3åÄækâ²ñYí�ç^õ
ä�â²ó�ö!õïí�óEùP?8â²ìLí�åÄé�ñRQûô!åÄó�ìEö!ó�ó�â²ó�ä�â²õÄçví�â²ô,ø�é^äT�ýç^ñ!ôS?jâ²ìLí�åïé�ñSTkìLé�ñ!ìEõMö!ô%â²ó°í�á!åÄó°ã{çvã�âEä�ø�åïí�áýç�ô!åÄó�ìEö!ó�ó�åïé�ñTç^ñ!ô,ç^ñ
é�ö!í�õïéYé$�Tð>é^ä ð>ö!í�ö%ä�â
ø�é^äT�{ù

U V Û/ØkßrÙ5Û¦Útß�ØXWZY\[^]`_ba[Ý�Ù5ß�ØXW^c�ÝdYXegfXh�Þi_jV Û=Üd_lk�e

min*o pRqsrutvqbw)r1x
:Xé�ñ!åïí�é^ä3åÄñ%ò
ækâEí�á%éjô!ó»êoç^ó�â²ôné�ñûåÄækã!ä�â²ìEåMó�â�æ�é8ô%â²õMó&ìEç^ñ�ä�â²ç^ó�é�ñkø¦åÄí�ákåÄñ!ìLé�ækãoõÄâEí�â �jñ%é[ø¦õïâ²ô%ò^â�åÄñní�á%â æ�é8ô%â²õjç^ó
ø�â²õÄõç^ó¦ø¦åÄí�ádñ%é�åÄó�è\æ�â²ç^ó�ö%ä�â²ækâ²ñYí�óEù � æûç^åÄñdô%ä3ç²ø êoç^ì��ýé^ð¸í�á!åÄó¦çvã!ã!ä�é�ç^ì3á7ÿ�á!é�ø�âEî^âEä²ÿ7åÄó¦í�áoçví¦í�á%â�â²ñ�î^â²õïé^ã5â²ó
æûç²èÂô!åÄî^âEä�ò^âdî^âEä�è ä3çvãoåÄô!õïè;ø¦á!åMì�áÂô!â²õÄç²èjó�é^ä\âEî^â²ñ·åÄñ!á!åïê{åïí�ókçGð�ç^ö!õïí½ä�â²ìLé^ò�ñ!åïí�åïé�ñtù : â á!ç�î^â ä�âEî8åMó�â²ô*í�á!åMó
åMñ�í�âEä�îvç^õ�çvã!ã!ä�é�ç^ì3áûí�énækéjô%â²õ;�Vêoç^ó�â²ôTæké�ñ!åÄí�é^ä�åÄñ%ò=ø�åïí�á�í�á%â/ã!ä�åMæ�çvä�è�ò^é�ç^õ{í�é �^âEâEã\í�á%â/ä�â²ó�ö!õïí�åMñ%ò=â²ñYî^â²õïé^ã5â²ó�ç^ó
ó�æ�ç^õÄõ7ç^ó�ã5é�ó�ó�åÄêoõïâ^ù

	�ñdé�ö%ä/çvãoã!ä�é�ç^ì�átÿ{ø�â�âLüjãoõïé�åÄí í�á%â�æ�â²ç^ó�ö%ä�â²ækâ²ñYí�ó/ðBä�é�æ í�á%ânó�ö%ã5âEä�îjåÄó�â²ôýó�èjó�í�â²æ ç^ó/ó�éYé�ñ ç^ó�ã�é�ó�ó�åïêoõïâ
í�é
ä�â�{ñ%â�í�á%â\ö!ñ!ìLâEä�í�ç^åÄñ�í�èGåÄñGí�á!â½ækéjô%â²õSç^ñoô í�á%âTô%âEä�åïî^â²ô@â²ñYî^â²õïé^ã5â²óEùdà á%â �^âEè ó�í�âEã åÄñ é�ö%änçvã!ã!ä�é�ç^ì�á åÄó=í�é
ã{çvä�í�åïí�åïé�ñ@í�á%âýö!ñ!ìLâEä�í�ç^åMñ�í�è ó�ãoç^ìLâýé^ð í�á!â\æ�é8ô%â²õ�åÄñYí�é ó�âEî^âEä�ç^õ�ó�ö%ê{ó�ãoç^ìLâ²óEù à á%âTí�ä�ç[ë�â²ìLí�é^ä�åïâ²ókô%âEä3åïî^â²ô;ðBä�é�æ
â²ç^ì3áýó�ö%êoó�ãoç^ìLâ�çvä�â/í�á%â²ñ\ì�á!â²ìT�^â²ô\ð>é^ä°ìLé�ñoó�åÄó�í�â²ñ!ìLèûø¦åïí�á�í�á!â/ækâ²ç^ó�ö%ä�â²ækâ²ñYí�óEù¸þSç^ì3á\åÄñ!ìLé�ñ!ó�åMó�í�â²ñ�í�ó�ö%êoó�ãoç^ìLâ/åMó
ä�âEð>ö%í�â²ô½ç^ñ!ô�âLü%ìEõÄö!ô!â²ôkðBä�é�æ÷ð�ö%ä�í�á%âEä�åÄñ�î^â²ó�í�åïò�çví�åïé�ñ!óEù 7»çvä�í�åïí�åÄé�ñ!åÄñ%ò=ç^ñ!ô½ìLé�ñ!ó�åÄó�í�â²ñ!ìLè�ì�á%â²ì��8åMñ%ò�çvä�â/ìLé�ñ�í�åMñYö%â²ô
ä�â²ó�ö!õïí�åÄñ!ò�åÄñ,çûó�æ�ç^õÄõïâEä¦öoñ!ìLâEä�í�ç^åÄñYí«è,ó�ã{ç^ìLâ$é^ð¹í�á%â$æ�é8ô%â²õVù : á%â²ñXç^õÄõtó�ö%ê{ó�ãoç^ìLâ²ó¦çvä�â$ä�âEð�ö%í�â²ô7ÿ�çûô!åÄó�ìLä�âEãoç^ñ!ìLè
ê5âEí�ø�âEâ²ñ\í�á%âRækéjô%â²õ{ã!ä�â²ô!åÄìLí�åÄé�ñ½ç^ñ!ô½í�á%âRé^êoó�âEä�î1çví�åïé�ñ\á!ç^ó�ê5âEâ²ñ½ä�â²ìLé^ò�ñ!åKOEâ²ôýç^ñ!ôTç�ð>ç^öoõïí�áoç^ó�ê5âEâ²ñTô%âEí�â²ìLí�â²ô7ù



���������	��
����������������������������! #"$�	�%�&�'�������������'���)(*�+�,����-.�0/1�%(*���32547698�6 L

min�m �����Pt#r��1w��'r
	���br��*w������������������������r! "��t$#vw%##w%�&�lw����
	rñýò^â²ñ%âEä3ç^õ ÿ!çkí�â²ì�áoñ!åÄìEç^õtó�èjó�í�â²æ ìEç^ñýê5â=æké8ô!â²õïâ²ôýç^ó¦ô!åKJ�âEä�â²ñYí�åÄç^õ5âE<8ö!çví�åïé�ñýé^ð&é^ä�ô%âEä('

)* ;,+�B�-/.A; * ;,+!B1032 ;,+�B1054 ;,+�B!B
6 ;,+!B�-/77; * ;,+�B1054 ;,+!B!B ; Z%B

ø�á%âEä�â * ;,+�B½åÄó½í�á%â ó�í�çví�â î^â²ìLí�é^ä�ÿ82 ;,+!B½åÄó½í�á%â åÄñ%ãoö%íûî^â²ìLí�é^ä²ÿ94 ;,+!B½åÄó½í�á%â ãoçvä�ç^ækâEí�âEä\î^â²ìLí�é^ä²ÿ 6 ;,+�B½åÄó�í�á%â
é�ö!í�ãoö%í�î^â²ìLí�é^ä²ÿ5ç^ñ!ô:7 ç^ñ!ô;.$çvä�â=î^â²ìLí�é^äRð�ö!ñ!ìLí�åïé�ñoóEù 	�ñdç^ñ,âLü%ç^ìLí�ækéjô%â²õ ÿ<4 ;,+!B�åÄó çkî^â²ìLí�é^ä/é^ð»ä�â²ç^õ�ñ8ö!æ�ê�âEä3óEù
.�é�ø�âEî^âEä²ÿ
åÄñ·ç@æ�é8ô%â²õ/ø¦åÄí�áHö!ñoìLâEä�í�ç^åÄñHãoçvä�ç^ækâEí�âEä�ó²ÿ94 ;,+!B½åÄó½ä�âEãoõÄç^ìLâ²ô·ê8èÂç;î^â²ìLí�é^ä,é^ð$åÄñYí�âEä�îvç^õÄó>=4 ;,+�B?-
�K;A@ B+;,+!B10 @ B ;,+�B!B10%;A@ C#;,+�B10 @ C ;,+�B!B10EDEDEDF0%;A@ G@;,+�B10 @ G ;,+!B!BI�IH�07ø¦á%âEä�âKJ åÄóRí�á%â�ñ8ö!æ�ê5âEä/é^ð�ö!ñoìLâEä�í�ç^åÄñ ãoçvä�ç^æ�âEí�âEä�óEù �
æ�é8ô%â²õ5ø�åïí�áýö!ñ!ìLâEä�í�ç^åMñ\ãoçvä�ç^ækâEí�âEä�ó²ÿoå ù â^ùïÿoç^ñ %'��FV)T�TS!%G�!�R�
�������§ÿ{ìEç^ñdí�á%âEä�âEð>é^ä�â=ê5â=ô%â²ó�ìLä�åÄê�â²ô\ç^ó9I

= )* ;,+�B�-/.A;L=* ;,+!B1032 ;,+�B10$=4 ;,+!B!B=6 ;,+!B�-/77;5=* ;,+!B10M=4D;,+�B!B ;D�#B

þ�<8ö!çví�åïé�ñU�ûåÄó�í�á%â�ó�í�çvä�í�åÄñ!ò�ã5é�åÄñ�í¦é^ð&é�ö!ä/çvã!ãoä�é�ç^ì�á7ù8	�í�ô%â��ñ%â²ó ç^ñ åÄækã!ä�â²ìEåMó�â=ækéjô%â²õ7é^ð¹í�á%â$ó�ö%ã5âEä�î8åMó�â²ô
ó�è8ó�í�â²æ�ø¦åïí�áKJ öoñ!ìLâEä�í�ç^åÄñûãoçvä�ç^ækâEí�âEä�ó²ù»à¦á!åÄó¸ækéjô%â²õ!áoç^óSçNJU�«ô!åMækâ²ñ!ó�åïé�ñoç^õ8öoñ!ìLâEä�í�ç^åÄñYí«è�ó�ã{ç^ìLâ^ù � F �4) &@%@&@%D�4#
åMó�ô%â�{ñ%â²ôýç^ó

=O ;,+�B�- �K;QP B+;,+!B10 P B ;,+�B!B10%;QP C#;,+!B10 P C ;,+�B!B10EDEDEDF0%;QP G ;,+!B10 P G ;,+�B!BI� H ;HL#B
ø�åïí�áR=O ;,+�B�ST=4 ;,+!B3ù�à áYöoóEÿYç�ãoçvä�í�åÄí�åïé�ñûô!åÄî8åÄô!â²ó¸í�á%âRö!ñ!ìLâEä�í�ç^åMñ�í�èûó�ãoç^ìLâ
åÄñYí�é�ó�æûç^õÄõïâEä�ä�âEò�åïé�ñ!óEù � æ�é8ô%â²õ{êoç^ó�â²ô
é�ñ;ç,ã{çvä�í�åïí�åïé�ñ é^ð�í�á!â½ö!ñ!ìLâEä�í�ç^åÄñ�í�èGó�ãoç^ìLâ\åÄó=ä�âEðBâEä�ä�â²ôGí�éXç^ó �*O ���)FP��S � ���E���!�«ù à á%â½ó�è8ó�í�â²æ âE<8ö!çví�åïé�ñGé^ð ç
ó�ö%êoó�ãoç^ìLâ=æ�é8ô%â²õVU�åMó°ðBé^ä�æûç^õÄõïè½ô!â�{ñ%â²ôýç^ó9I

= )*�WYX�Z ;,+!B�-[. ;L=* WAX\Z ;,+�B1032 ;,+!B10]=O WYX�Z ;,+!B!B=6 WYX�Z ;,+!B�-/77;5=* WYX�Z ;,+�B10^=O WAX�Z ;,+�B!B1_
; Q B

à�é
çvã!ãoõÄè=åÄækã!ä�â²ìEåMó�âSækéjô%â²õÄó&åÄñ 254N6�8�6 ÿ^ø�â°æ�ö!ó�í»ìLé�ækãoö!í�â�í�á!â²åïäí�ä3ç[ërâ²ìLí�é^ä�åÄâ²óEù � ó�åÄæ�ãoõïâ¸êoö!í&åÄñYí�ä�ç^ìLí�çvêoõÄâ
æ�âEí�á%é8ôdí�é½ô%âEä3åïî^â=í�á%â�í�ä�ç[ërâ²ìLí�é^ä3åïâ²ó�åMó í�éûä�âEã�â²çví/çûñ8ö!ækâEä�åMìEç^õtåÄñYí�âEò^ä�çví�åïé�ñdó�í�çvä�í�åÄñ%ò½ðBä�é�æ ç^ñ�èýã5é�åÄñYí�ø¦åïí�áoåÄñ
í�á!ânöoñ!ìLâEä�í�ç^åÄñYí«è ó�ãoç^ìLâ^ù B 	�ð¸ø�â�ç^ó�ó�ö!æ�â�æké�ñ!é^í�é�ñ!åÄìEåïí�è åïíRåÄóRó�öa`TìEåïâ²ñ�íRí�é\ð>é8ìEö!óRé�ñoõïè,é�ñ ð>âEø ã5é�åÄñYí�ó/é^ðSí�á%â
öoñ!ìLâEä�í�ç^åÄñYí«è\ó�ãoç^ìLâ^ù

mincb de�&���$w��^#vr����gfTdehbr��$iiw����
: åïí�áûí�á%â�æké�ñ!é^í�é�ñ!åÄìEåïí�è�ç^ó�ó�ö!ækãoí�åïé�ñ�é^ð * ;,+�B¹ç^ñ!ô 6 ;,+�B¹ø¦åÄí�á�ä�âEò�çvä�ô½í�é$í�á!â¦ãoçvä�ç^æ�âEí�âEä�ó\4 ;,+�B»é[î^âEä�í�á!â¦ä�ç^ñ%ò^â
é^ð¦í�á%âTåMñ�í�âEä�îvç^õÄóEÿ»í�á%â ;�ö!ñ!ìLâEä�í�ç^åÄñ�B$ó�í�çví�â\é^ð¦ç ó�ö%êoó�ã{ç^ìLâ½ækéjô%â²õ�ìEç^ñ@ê5â½ä�âEã!ä�â²ó�â²ñYí�â²ô;êYè í�á%â>;>âLü%ç^ìLí	B�ó�í�çví�â
çvínâLüjí�ä�â²æ�ç^õ°ã5é�åÄñYí�óEÿ¸å ù â^ùïÿ S*�4) #F��) FP�$%G# &'�CÿSé^ð/ç ó�ö%êoó�ãoç^ìLâ^ùGà¦á%âTìLé^ä3ñ%âEäkã5é�åÄñ�í�ó�é^ð/ç ó�ö%êoó�ãoç^ìLâ\çvä�âýô%â�{ñ!â²ô
ç^óTç^õÄõ�ìLé�æ$êoåMñ!çví�åïé�ñ!ó½é^ð=ö%ã!ã5âEäûç^ñ!ô·õïé[ø�âEäTê5é�ö!ñ!ô!óké^ð�çGãoçvä�í�åÄí�åïé�ñj=O ;,k'Bûç^ñ!ôHìEç^ñHê5â,ä�âEã!ä�â²ó�â²ñYí�â²ô ç^ó½ó�âEí
l WAX\Z ;,+�Bm-onp=O WAX�Zq ;,+�B3r\ø�åïí�á>st- Z]0E_E_E_�0�� G ùdà á8ö!óEÿ¹ç^ñ@öoñ!ìLâEä�í�ç^åÄñYí«èGó�ã{ç^ìLâ½é^ð¦ôoåÄækâ²ñ!ó�åÄé�ñ>J ä�â²ó�öoõïí�ó$åÄñ �

G
ìLé^ä3ñ%âEä ã5é�åÄñYí�óEù

à á%âSìLé�ñ!ó�åÄó�í�â²ñ!ìLèRé^ð%ç¦ó�ö!êoó�ãoç^ìLâ¸ækéjô%â²õuU÷ìEç^ñ$ê5âSó�åMækãoõïè¦ì3á%â²ìT�^â²ô�ê8è=ìLé�ækãoö%í�åMñ%ò�í�á%âSó�í�çví�â�é^ðjâ²ç^ì�ánìLé^ä�ñ%âEä
ã5é�åÄñYí�ç^ñ!ô�ì�á!â²ìT�jåÄñ%ò/ø¦á%âEí�á%âEä&í�á%â�æ�â²ç^ó�ö%ä�â²ækâ²ñYí»õÄåïâ²ótø�åïí�á!åÄñ
í�á!â�v^ó�í�çví�â�ó�ã{ç^ìLâwv¦é^ðoç^õMõ�ìLé^ä�ñ%âEä&ã5é�åÄñYí�ó9� � : ���vç$�Vù
x é^í�â=í�á!çví�í�áoåÄó°åÄó�ç^ñýåÄñ!ìLä�â²æ�â²ñ�í�ç^õ5ã!ä�é8ìLâ²ô!ö!ä�â�ê5â²ìEç^ö!ó�â/í�á!â=ñ%âEøyv^ó�í�çví�â$ó�ã{ç^ìLâwv�çvíz+�ìEç^ñýê5â
ìLé�ækãoö!í�â²ô\ðBä�é�æ
í�á!â�ó�í�çví�ânó�ãoç^ìLâ�çví9+�{ Zvù�?%åÄñ!ìLâ=í�á!åMó�í�â²ì�á!ñoå=<Yö!â�åÄó¦êoç^ó�â²ô,é�ñXí�á%â�ìEç^õÄìEö!õÄçví�åïé�ñdé^ð¸ç^ñ,âLü%ç^ìLí
ó�í�çví�â&;�çvíRìLé^ä�ñ%âEä
ã5é�åÄñYí�ó	B3ÿ!ø�â�ìEç^ñXö!ó�â$ó�í�ç^ñ!ô!çvä�ô,ñ8ö!ækâEä3åÄìEç^õtækâEí�á%éjô!ó¦ðBé^ä/ìLé�ækãoö%í�åÄñ!òkí�á%â�ó�é�õMö%í�åïé�ñýé^ð¹ô!å J5âEä�â²ñYí�åÄç^õ7âE<8ö!çví�åïé�ñ!ó²ù
x é^í�â$í�áoçví¦ó�ö%êoó�ãoç^ìLâ²ó�çvä�â=é�ñ!õÄèûä�âEð�ö%í�â²ôýø¦á!â²ñýí�á%âEè\çvä�â=ò^â²ñ8ö!åÄñ%â²õïèTåÄñ!ìLé�ñ!ó�åÄó�í�â²ñYí�ø¦åïí�á\í�á%â=ækâ²ç^ó�ö%ä�â²ækâ²ñYí�óEù

X&åÄò�ö%ä�â�Z
ô%âEãoåMìLí�ó°í�á%â=ìLé�ñ!ó�åÄó�í�â²ñ!ìLèTì3á%â²ìT�ýø�á!åÄì�áýåMó°ä�â²ç^õÄåKOEâ²ô\ê8èTìLé�æ�ãoö%í�åÄñ%òní�á%â$ä�â²ó�åÄô!öoç^õÄóSð>é^ä â²ç^ì3ádó�í�çví�â
çví�í�á%â�ìLé^ä3ñ%âEäSã5é�åÄñYí�ó¸é^ð7í�á%â�ó�ö%êoó�ã{ç^ìLâ|U ù¸à á%â²ñkí�á!â�ìLé�ñ!ó�åMó�í�â²ñ!ìLè�ìEç^ñ�ê5â¦ó�åÄækãoõïènô%âEí�âEä�æûåÄñ%â²ôkê8èkìLé�ækãoçvä�åÄñ!ò
í�á!â=ó�åïò�ñ!ó�é^ð&í�á%â$æûç1üjåÄæ�ö!æ ç^ñ!ôdæ�åÄñ!åÄæ�ö!æ î1ç^õMö%â²ó�é^ð»í�á%â
ä�â²ó�åMô!ö!ç^õ ù

� ñGç^ôoô!åïí�åïé�ñ!ç^õ»ó�é�ö!ä�ìLâ�é^ð�ö!ñ!ìLâEä�í�ç^åMñ�í�è åÄñ í�â²ì3á!ñ!åÄìEç^õ�ó�èjó�í�â²æ�ó=åÄó
æ�â²ç^ó�ö%ä�â²ækâ²ñYí$ñ%é�åMó�â^ù�	rñ 254N6�8�6 ñ%é�åÄó�â
ìEç^ñ ê5â�ó�åÄækãoõÄè\áoç^ñ!ô!õïâ²ô ç^ó
ç^ô!ô!åïí�åÄé�ñ!ç^õ�ö!ñoìLâEä�í�ç^åÄñXãoçvä�ç^ækâEí�âEä�ó²ÿtå ù â^ùïÿ7í�á%ânækâ²ç^ó�ö%ä�â²æ�â²ñ�í�ó
çvä�âkó�ö!ã�âEä3åÄækã5é�ó�â²ô
}�~��3�%���%�]�5�����3���F���%���w���^�9�%�^�������5�,�����%�3�%�������3�����z�^�%���������\�z�w�F���������������3���������F�z�������E���%�9�Y�E�������1���M�����E�%���M�������^���������%�(�%����� w�%���%�]�3�¡���^���I�3���z�1���%���\�^�����������1���E�,¢������1����£ ¤V¤¦¥1§©¨«ª�¬�L®V���©���L¯p�%�^���w�����M�����3�¦�����L�Q�����%�3�%�������%�9�M�����1�z���F�%�L�������Q�%���������F°]�^���%�1¯���©���9���a���&���±�1�������L®V����3���^���Lª



���������	��
����������������������������! #"$�	�%�&�'�������������'���)(*�+�,����-.�0/1�%(*���32547698�6 Q

p

r r=y
measured

 − y(p)

−

+

−
−

q
1

q
2

+ +

q
3

~

~~

X»åïò�ö!ä�â Z$I�/�é�ñ!ó�åÄó�í�â²ñ!ìLè ì3á%â²ìT�jåÄñ%ò ô%â²æké�ñ!ó�í�ä�çví�â²ô ø�åïí�áGç^ñGé�ñ!â��«ô!åÄækâ²ñ!ó�åïé�ñ!ç^õ¹ö!ñ!ìLâEä�í�ç^åÄñ�í�èGó�ãoç^ìLâTç^ñ!ô í�á%ä�âEâ
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