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QXPEHUV DQG UHODWHG WRSLFV� 7KH DXWKRUV VWXG\ WKH IXQFWLRQV S��Q�� S��Q� � � �
GHzQHG DV WKH ELJJHVW SULPH IDFWRU RI Q� DQG WKH QH[W VPDOOHU SULPH IDFWRU DQG
VR RQ� 0RUH SUHFLVHO\ OHW Q  

4U
L � S

hL

L ZKHUH S� ! S� ! � � � DQG hL ! �� $�Q�  
fh�� $

v�Q�  fSL� 2PHJD�Q�  fh�� ��Q�  U� 3��Q�  3 v
� �Q�  S�� 3

v
N �Q�  

SN IRU N � ��Q� DQG ]HUR IRU N ! ��Q�� 3N�Q�  3�

�
Q

3��Q�3��Q����3Nr��Q�

j
IRU

� � N � }�Q� DQG ]HUR IRU N ! }�Q�� 7KH IXQFWLRQV }�Q� DQG ��Q� ZHUH VWXGLHG
E\ +DUG\ DQG 5DPDQXMDQ ZKR SURYHG WKDW WKHLU QRUPDO RUGHU LV ORJ ORJ Q� 7KH
DXWKRUV PDNH D FRPSDUDWLYH VWXG\ RI $�Q�� $v�Q�� 3N�Q� DQG 3 v

N �Q�� :LWK
WKLV LQ YLHZ WKH\ LQWURGXFH

6��[� N�  
;
��Q�[

$�Q�r 3��Q�r d d d r 3Nr��Q�

3��Q�
�

6��[� N�  
;
��Q�[

$v�Q�r 3 v
� �Q�r d d d r 3 v

Nr��Q�

3��Q�
�

6��[� N�  
;
��Q�[

3N�Q�

3��Q�
� DQG 6��N� [�  

;
��Q�[

3 v
N �Q�

3��Q�
�

ZKHUH N { � LV DQ\ z[HG SRVLWLYH LQWHJHU� ,Q DQHDUOLHU SDSHU WKH\ SURYHG WKDW
DV [ � ��

;
��Q�[

�$�Q�r 3��Q�r d d d r 3Nr��Q�� s
;
��Q�[

3N�Q� s

s
;
��Q�[

3 v
N �Q� s

;
��Q�[

�$v�Q�r 3 v
� �Q�r d d d r 3 v

Nr��Q�� s DN�ORJ [�
rN[��� N�

ZKHUH DN LV D SRVLWLYH FRQVWDQW GHSHQGLQJ RQ N� 7KH\ DOVR SURYHG

;
��Q�[

�$�Q�r$v�Q��  [ ORJ ORJ [� ��[��

7R WKHVH WKH\ DGG DQRWKHU VHW RI LQWHUHVWLQJ UHVXOWV� 1DPHO\ WKDW DV [ � ��

6��[� N� s 6��[� N� s 6��[� N� s 6��[� N� s D�N�ORJ [�
�rN[�

ZKHUH D�N LV D SRVLWLYH FRQVWDQW GHSHQGLQJ RQO\ RQ N� 7KHVH UHVXOWV JLYH VDW�
LVIDFWRU\ LQIRUPDWLRQ RI WKH DV\PSWRWLF EHKDYLRXU �L�H� DYHUDJH RUGHU� QRUPDO
RUGHU HWF�� RI WKH IXQFWLRQV ZKLFK WKH\ FRQVLGHU� )RU LQVWDQFH LW LV VRPHZKDW
VXUSULVLQJ WKDW $�Q�� $v�Q�� 3��Q� DUH DOPRVW DOZD\V QHDUO\ RI WKH VDPH RUGHU�
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