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J�Q���Q���Q��� �I�� � � � � � �������������� Q�Q�QK�Q�Q�Q8�Q�Q�Q8 ��ZKHUH�� � � � �� ��������� Q�Q�Q8]HURQ�Q�QK  $V�K�LV�REWDLQHG�E\�VXEVWLWXWLRQ�IURP�WKH�EDVLF�SULPLWLYH�IXQFWLRQV�]HUR�DQG�� ��8 WKHQ�K�LV�SULPLWLYHUHFXUVLYH�
$V�J�LV�REWDLQHG�E\�VXEVWLWXWLRQ�IURP�WKH�SULPLWLYH�UHFXUVLYH�IXQFWLRQV�I�� ��8 �� ��8 ��DQG�K�WKHQ�J�LV�DSULPLWLYH�UHFXUVLYH�IXQFWLRQ�
�L��E�
/HW H[S�Q����� �I�Q����ZKHUH��I�Q�� �VXFF�]HUR�Q���DQG� H[S�Q��P������ �J�Q��P��H[S�Q��P��ZKHUH J�Q���Q���Q��� �PXOW� � � � ����������� Q�Q�Q8�Q�Q�Q8 ��
$V�I�LV�REWDLQHG�E\�VXEVWLWXWLRQ�IURP�WKH�SULPLWLYH�UHFXUVLYH�IXQFWLRQV�VXFF�DQG�]HUR�WKHQ�LW�LVSULPLWLYH�UHFXUVLYH�
J�LV�D�SULPLWLYH�UHFXUVLYH�IXQFWLRQ�VLQFH�LW�LV�REWDLQHG�E\�VXEVWLWXWLRQ�IURP�PXOW�DQG�WKH�EDVLFSULPLWLYH�UHFXUVLYH�IXQFWLRQV� ��8 ��DQG� ��8 ���$V�H[S�LV�IRUPHG�E\�SULPLWLYH�UHFXUVLRQ�IURP�WKHSULPLWLYH�UHFXUVLYH�IXQFWLRQV�I��DQG�J��WKHQ�H[S�LV�D�SULPLWLYH�UHFXUVLYH�IXQFWLRQ�
�LL�
&RQVLGHU�WKH�UHODWLRQ�7�JLYHQ�E\����7�Q��\��� Q�����\�7KH�UHODWLRQ���LV�SULPLWLYH�UHFXUVLYH�>+%�S��@�DQG�WKH�IXQFWLRQ�H[S����\���LV�SULPLWLYH�UHFXUVLYH�E\SDUW��L��D��
F7��Q��\�� �F��Q��H[S����\�����LV�REWDLQHG�E\�VXEVWLWXWLRQ�IURP�WKH�SULPLWLYH�UHFXUVLYH�IXQFWLRQV�F�DQG�H[S�XVLQJ�FRQVWDQWV��+HQFH�LW�LV�SULPLWLYH�UHFXUVLYH�>+%�S���UHVXOW�RI�SUREOHP�����@�
%\�7KHRUHP�����>+%�S��@�WKH�IXQFWLRQ�J���è� o è JLYHQ�E\J�Q��]�� �P\�d ]�7�Q��\�LV�SULPLWLYH�UHFXUVLYH�
$V�Q����Q WKHQ�D�VXLWDEOH�ERXQG�RQ \�LQ�WHUPV�RI�Q�LV�Q��VRI�Q�� �P\�d Q��7�Q��\�� �J�Q��Q��$V�I�LV�REWDLQHG�IURP�WKH�SULPLWLYH�UHFXUVLYH�IXQFWLRQ�J�E\�VXEVWLWXWLRQ�WKHQ�I�LV�SULPLWLYH�UHFXUVLYH>8QLW���3UREOHP����@�
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)RU�DQ\�QDWXUDO�QXPEHU�Q��GHILQH�D�850�SURJUDP�E\��� 6������ &������g�Q����� &�Q��Q�
7KLV�LPSOHPHQWV�WKH�LGHQWLW\�IXQFWLRQ�VXFFHVVRU�IXQFWLRQ�VXFF�VLQFH�LW�KDOWV�ZLWK�WKH�RULJLQDOYDOXH�����LQ�UHJLVWHU����$V�D��SURJUDP�H[LVWV�IRU�HDFK��Q�V è��ZKHUH�Q�!�����WKHQ�WKHUH�DUHLQILQLWHO\�PDQ\�VXFK�SURJUDPV�

�LL� >>�6HH�8QLW����3UREOHP������@@
:H�QHHG�WR�VWRUH�WKH�FRQWHQWV�RI�UHJLVWHU���LQ�D�UHJLVWHU�QRW�XVHG�E\�WKH�SURJUDP�3��UXQ�3�UHVWRUH�WKH�FRQWHQWV�RI�UHJLVWHU����DQG�DGG���WR�LW���7KH�SURJUDP�3 FDQ�EH�FUHDWHG�E\FRQFDWHQDWLQJ�WKH�SURJUDPV
��� &����U�3�������3��� DQG��� &��U�3����������� 6����
,I� �3I LV�WRWDO��WKHQ��3��VDYHV�WKH�LQSXW�LQ�D�UHJLVWHU�QRW�XVHG�E\�3��DQG�WKHQ�H[HFXWHV�3��$V� �3ILV�WRWDO��WKH�ODVW�WZR�LQVWUXFWLRQV�RI��3�DUH�DOVR�H[HFXWHG���7KHVH�DGG�RQH�WR�WKH�RULJLQDOYDOXH�RI�UHJLVWHU�����7KHUHIRUH�3�FRPSXWHV�WKH�VXFFHVVRU�IXQFWLRQ��
,I� �3I LV�QRW�WRWDO��WKHQ��3�ZLOO�QRW�KDOW�IRU�VRPH�LQSXW�Q��)RU�WKLV�LQSXW���3��ZLOO�H[HFXWH�WKHILUVW�LQVWUXFWLRQ��$V�WKLV�GRHV�QRW�DIIHFW�UHJLVWHU���WKH�SURJUDP�3�ZLOO�QRW�KDOW�
6R��3��FRPSXWHV�WKH�VXFFHVVRU�IXQFWLRQ�SUHFLVHO\�ZKHQ�WKH�IXQFWLRQ� �3I LV�WRWDO�

�LLL��D� >>�6HH�8QLW����3UREOHP������@@
7R�WHVW�LI�D�QXPEHU��H�V 7RW FKHFN�LI��H��FRGHV�D�850�SURJUDP��,I�LW�GRHV�QRW�WKHQ��H�W 7RW�,I�LW�GRHV�FRGH�D�850�SURJUDP�WKHQ�WKH�LQVWUXFWLRQV�RI�WKH�SURJUDP�3�FDQ�EH�UHFRYHUHGIURP��H��7KHQ��3 ZKLFK�FRPSXWHV�WKH�VXFFHVVRU�IXQFWLRQ�FDQ�WKHQ�EH�FUHDWHG�DV�GHVFULEHGLQ�SDUW��LL��
7KH�FRGH�QXPEHU�H�RI��3 FDQ�WKHQ�EH�GHWHUPLQHG��,I�WKH�VHW�;�LV�UHFXUVLYH�WKHQ�WKHUH�LV�DQDOJRULWKP�IRU�GHFLGLQJ�LI�D�QXPEHU��H V ;���$V�H X ;�LI�DQG�RQO\�LI�H�V 7RW WKHQ�ZH�FDQGHWHUPLQH�ZKHWKHU�H�V 7RW�

�LLL��E���7KHRUHP�����RI�8QLW���VWDWHV�WKDW�WKHUH�LV�QR�DOJRULWKP�ZKLFK�GHWHUPLQHV�ZKHWKHU�H�X 7RW�$V�ZH�KDYH�IRXQG�RQH�WKHQ�WKH�DVVXPSWLRQ�WKDW�WKH�VHW�;�LV�UHFXUVLYH�PXVW�EH�IDOVH�



0����/RJLF ���� 3DJH��
4XHVWLRQ���
�L�
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/LQH � � � � � � � � �$VV� � � � � ��� � ��� ��� �
�LL��E�
���Ò 	�nÔ��	��Ô l Å����l �Ôl Å���
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$V�\� FDQQRW�EH�IUHHO\�VXEVWLWXWHG�IRU�[��LQ�Y\�[�  �\� WKHQ�WKH�SURRI�LV�QRW�YDOLG�
7DNH�WKH�VWDQGDUG�LQWHUSUHWDWLRQ��1 ZLWK�GRPDLQ�è��,Q�WKLV�LQWHUSUHWDWLRQ�}[�Y\�[�  �\� LV�WUXH�DVWKHUH�LV�DOZD\V�D�QXPEHU��\�ZKLFK�LV�HTXDO�WR�WKH�VXFFHVVRU�RI�[�
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� ��� ��� ������ [�� ���� ������ [� ,,� ��� �� ����� �� 8(���� ���� �� � [�� ���� ������ [� 6XE������
���� ���� ��� � [�����[ � ����� ���� ������ [� 6XE����������� ���� �[���� � [�����[ � ����� ���� ������ [� 8,����
$V�WKH�DVVXPSWLRQV�DUH�D[LRPV�RI�4�WKHQ�WKH�VHQWHQFH�LV�D�WKHRUHP�RI�4�

�LL� ,Q�WKH�LQWHUSUHWDWLRQ��1� OHW�[� �D��7KHQ�[�  �D���7KHUH�LV�QR�YDOXH�\�VXFK�WKDW���\���D �� �D �7KHUHIRUH�LQ�1� WKH�VHQWHQFH���Y\�[��\���[� �� �[� LV�QRW�WUXH�
$OO�WKH�D[LRPV�RI�4�KROG�LQ�1� � $V�Y\��[��\���[� �� �[� GRHV�QRW�KROG�LQ�1� WKHQ��LWIROORZV�E\�WKH�&RUUHFWQHVV�7KHRUHP��WKH�VHQWHQFH�LV�QRW�D�WKHRUHP�RI�4�
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$V�WKH�DVVXPSWLRQ�LV�DQ�D[LRP�RI�4�WKHQ�WKH�VHQWHQFH�LV�D�WKHRUHP�RI�4�



0����/RJLF ���� 3DJH��
4XHVWLRQ���
�L� 6ROXWLRQ�E\�/LQGD�%URZQ�

6XSSRVH�WKDW�WKHRU\�7�LV�QRW�FRQVLVWHQW�EXW�KDV�DQ�LQWHUSUHWDWLRQ+HQFH�WKHUH�LV�D�VHQWHQFH�RI�7��) VD\��VXFK�WKDW�ð 7 ) DQG�ð 7� � )�L�H��ERWK�) DQG�� ) DUH�WKHRUHPV�RI�7
%\�WKH�&RUUHFWQHVV�7KHRUHP�ERWK�) DQG�� ) DUH�WUXH�LQ�HYHU\�LQWHUSUHWDWLRQ�LQ�ZKLFK�WKHVHQWHQFHV�RI�7�DUH�WUXH�DQG�VR�PXVW�EH�WUXH�LQ�WKH�LQWHUSUHWDWLRQ�RI�7
+RZHYHU�D�VHQWHQFH�FDQQRW�EH�ERWK�WUXH�DQG�IDOVH�LQ�WKH�VDPH�LQWHUSUHWDWLRQ�DQG�WKLVFRQWUDGLFWV�RXU�RULJLQDO�VXSSRVLWLRQ
+HQFH�D�WKHRU\�ZKLFK�KDV�DQ�LQWHUSUHWDWLRQ�LV�FRQVLVWHQW

�LL��D�
7KH�VWDQGDUG�LQWHUSUHWDWLRQ�1���LV�DQ�LQWHUSUHWDWLRQ�IRU�HDFK�RI�WKH�WKHRULHV�4�DQG�&$�7KHUHIRUH�E\�SDUW��L��ERWK�4�DQG�&$�DUH�FRQVLVWHQW�

�LL��E� 4�LV�QRW�FRPSOHWH���[��\��[���\��� ��\���[��LV�D�VHQWHQFH�LQ�4��7KLV�VHQWHQFH�LV�WUXH�LQ�WKHLQWHUSUHWDWLRQ�1 RI��4��EXW�IDOVH�LQ�WKH�LQWHUSUHWDWLRQ�1  RI��4�
$V�WKHRU\�&$�FRQVLVWV�RI�DOO�WKH�VHQWHQFHV�RI�WKH�IRUPDO�ODQJXDJH�WKDW�DUH�WUXH�LQ�WKHVWDQGDUG�LQWHUSUHWDWLRQ�1��L�H��IRU�HYHU\�VHQWHQFH�HLWKHU�ð&$ ) RU�ð&$� � )��WKHUHIRUH�&$�LVFRPSOHWH���/LQGD�%URZQ�

�LLL�
,I�WKHUH�LV�DQ�DOJRULWKP�IRU�GHFLGLQJ�ZKLFK�VHQWHQFHV�DUH�WKHRUHPV�RI�&$�WKHQ�&$�PXVW�EHUHFXUVLYHO\�D[LRPDWL]DEOH��%\�8QLW����7KHRUHP������&$�LV�QRW�UHFXUVLYHO\�D[LRPDWL]DEOH�+HQFH�WKHUH�LV�QR�VXFK�DOJRULWKP�
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