
$UWLFOHV RI �DQG DERXW� 3DXO (UGR̀V LQ =HQWUDOEODWW 0$7+

=EO ���������
(UGR̀V� 3DXO� 6gDUNR̀]\� $�� 6gRV� 7�
2Q VXP VHWV RI 6LGRQ VHWV� ,� �,Q (QJOLVK�
-� 1XPEHU 7KHRU\ ��� 1R��� ������� ������� >��������;@

)RU D zQLWH RU LQzQLWH VHW $ � 1  I�� �� � � � J OHW $�Q�  M$ ? >�� Q@M DQG
�$  ID�D� M D� D� � $J� $ LV FDOOHG D 6LGRQ VHW LI DOO VXPV D�D� LQ �$� D � D�

DUH GLVWLQFW�
6XP VHWV �$ RI 6LGRQ VHWV $ FDQQRW FRQVLVW RI ?IHZ� JHQHUDOL]HG DULWKPHWLF
SURJUHVVLRQV RI WKH VDPH GLhHUHQFH� 7R EH PRUH SUHFLVH OHW %G  ID �
�$ M D r G �� �$J IRU G � 1� 7KHUH DUH DEVROXWH FRQVWDQWV F�� F� ! � VXFK
WKDW IRU DOO G � 1 ZH KDYH M%GM ! F�M$M� LI $ LV D zQLWH 6LGRQ VHW DQG �v�
OLP VXS1���

%G�1��$�1��
r� ! F� LI $ LV DQ LQzQLWH 6LGRQ VHW� )RU WKH

SURRI LQ WKH FDVH RI LQzQLWH $ WKH JHQHUDWLQJ IXQFWLRQ I�]�  
3

D�$ ]D� ZKHUH

]  Hr� 1H��Lh IRU ODUJH 1 � 1 DQG UHDO h LV FRQVLGHUHG� $VVXPLQJ WKH FRQ�

WUDU\ RI WKH SURSRVLWLRQ� LQJHQLRXV HVWLPDWHV RI , � 
5 �

�
M��r ]G�I��]�M�Gh OHDG

WR FRQWUDGLFWLQJ ORZHU DQG XSSHU ERXQGV IRU ,� %\ H[DPSOH LW LV VKRZQ WKDW
�$�1��r� LQ �v� FDQQRW EH UHSODFHG E\ �$�1��r� ORJr� 1 �
:KLOH WKHVH UHVXOWV LQ WKH FDVH G  � GHDO ZLWK EORFNV RI FRQVHFXWLYH HOHPHQWV
LQ �$ IRU 6LGRQ VHWV $� WKH QH[W WKHRUHPV JLYH LQIRUPDWLRQ DERXW JDSV EHWZHHQ
FRQVHFXWLYH HOHPHQWV RI �$� /HW �$  IV�� V�� � � � J� V� � V� � � � � � )RU Q � 1�
Q ! Q� WKHUH H[LVWV D 6LGRQ VHW $ � I�� �� � � � � QJ VXFK WKDW VL�� r VL � �

S
Q IRU

DOO VL�� � �$ Q IV�J� 7KH SULPH QXPEHU WKHRUHP LV XVHG IRU FRQVWUXFWLQJ VXFK
VHWV $� )RU LQzQLWH 6LGRQ VHWV WKH SUREDELOLVWLF PHWKRG RI (UGR̀V DQG 5gHQ\L LV
DGDSWHG WR SURYH WKH IROORZLQJ UHVXOW� )RU � ! � WKHUH LV D 6LGRQ VHW $ VXFK
WKDW

VL�� r VL �
S
VL�ORJ VL�

�� ����

IRU DOO L ! L���� DQG VL � �$� $OVR JLYHQ DUH ORZHU HVWLPDWHV IRU VL�� r VL� $
FDWDORJ RI XQVROYHG SUREOHPV FRQFHUQLQJ 6LGRQ VHWV DQG %�>J@ VHWV FORVHV WKLV
SDUW ,�

-�=bROOQHU �0DLQ]�

&ODVVLzFDWLRQ�
��%�� $GGLWLYH EDVHV

.H\ZRUGV�
DGGWLYH EDVHV� %��VHTXHQFHV� VXP VHWV RI 6LGRQ VHWV� LQzQLWH 6LGRQ VHWV

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


