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:H VKDOO SURYH zUVW �LQ [�� WKH QHZ ODZ RI ODUJH QXPEHUV IRU WKH VLPSOHVW VSHFLDO
FDVH� WKDW LV IRU LQGHSHQGHQW UHSHWLWLRQV RI D IDLU JDPH� )RU WKLV VSHFLDO FDVH WKH
WKHRUHP FDQ EH VWDWHG DV IROORZV� LI WKH JDPH LV SOD\HG 1 WLPHV� WKH PD[LPDO
DYHUDJH JDLQ RI D SOD\HU RYHU >& ORJ� 1 @ FRQVHFXWLYH JDPHV �& { �� >[@ GHQRWHV
WKH LQWHJUDO SDUW RI [�� WHQGV ZLWK SUREDELOLW\ RQH WR WKH OLPLW h� ZKHUH h LV
WKH RQO\ VROXWLRQ LQ WKH LQWHUYDO � � h � � RI WKH HTXDWLRQ
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,Q [� ZH JHQHUDOL]H WKLV UHVXOW WR DQ DUELWUDU\ VHTXHQFH jQ �Q  �� �� � � � � RI LQGH�
SHQGHQW� LGHQWLFDOO\ GLVWULEXWHG UDQGRP YDULDEOHV ZLWK H[SHFWDWLRQ �� WKH FRP�
PRQ GLVWULEXWLRQ RI ZKLFK VDWLVzHV WKH FRQGLWLRQ� WKDW LWV PRPHQW�JHQHUDWLQJ
IXQFWLRQ 
�W�  (�HjQW� H[LVWV LQ DQ RSHQ LQWHUYDO DURXQG WKH RULJLQ� :H SURYH
WKDW IRU HYHU\ h LQ D FHUWDLQ LQWHUYDO � � h � h� RQH KDV
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ZKHUH &  &�h� LV GHzQHG E\ WKH HTXDWLRQ Hr�� &�  PLQW 
�W�H
rhW� ,Q [� ZH

GLVFXVV WKH VSHFLDO FDVH RI *DXVVLDQ UDQGRP YDULDEOHV� LQ ZKLFK FDVH RXU UHVXOW
LV HVVHQWLDOO\ HTXLYDOHQW WR D SUHYLRXV UHVXOW RI 3� /gHY\ DERXW WKH %URZQLDQ
PRYHPHQW SURFHVV� ,Q [� ZH JLYH DV DQ DSSOLFDWLRQ RI WKH UHVXOW RI [�� D QHZ
SURRI RI WKH WKHRUHP RI 3� %gDUWIDL RQ WKH ?VWRFKDVWLF JH\VHU SUREOHP�� XVLQJ
WKH IDFW WKDW WKH IXQFWLRQDO GHSHQGHQFH EHWZHHQ & DQG h LQ �� GHWHUPLQHV
WKH GLVWULEXWLRQ RI WKH YDULDEOHV XQLTXHO\ �7KHRUHP ��� 7KH UHVXOW RI [� FDQ
DOVR EH DSSOLHG LQ SUREDELOLVWLF QXPEHU WKHRU\� DV D PDWWHU RI IDFW LW ZDV VXFK
DQ DSSOLFDWLRQ ZKLFK OHG WKH zUVW QDPHG DXWKRU WR UDLVH WKH SUREOHP ZKLFK LV
VROYHG LQ WKH SUHVHQW SDSHU�

&ODVVLzFDWLRQ�
��)�� 6WURQJ OLPLW WKHRUHPV
��-�� %URZQLDQ PRWLRQ

Fc(XURSHDQ 0DWKHPDWLFDO 6RFLHW\ 	 ),= .DUOUXKH 	 6SULQJHU�9HUODJ


