
(&(�������([DP������JLYHQ���6SULQJ��� �7KH�VSDFH�EHWZHHQ�SUREOHPV�KDV�EHHQ�UHPRYHG���
�� ����SWV��$�IUHTXHQF\�UHVSRQVH�FXUYH�LV�VKRZQ�EHORZ��GDVKHG�OLQH��

��� � �� ��� � ��� � ��� � ��� � ���
�
�
�
�
�

��
��
��
��
��
��
��
��
��
��
��
��G%

+� �I
Y R
Y L

IUHTXHQF\��+]�D� 'UDZ�WKH�%RGH�SORW�RI�+�V���WKH�VWUDLJKW�OLQH�DSSUR[LPDWLRQ��ULJKW�RQ�WKH�FXUYH�DERYH�
E� /LVW�DQ\�DQG�DOO�FRUQHU�IUHTXHQFLHV�WKDW�\RX�FDQ�ILQG�IURP�WKH�JUDSK�DERYH�
F� ,I�WKHUH�DUH�DQ\�FRUQHUV�LQ�WKH�%RGH�SORW�DVVRFLDWHG�ZLWK�SROHV�LQ�WKH�WUDQVIHU�IXQFWLRQ��OLVW�WKDW�WKRVH�

FRUQHU�IUHTXHQF\�LHV��EHORZ���IS��
G� ,I�WKHUH�DUH�DQ\�FRUQHUV�LQ�WKH�%RGH�SORW�DVVRFLDWHG�ZLWK�]HURHV�LQ�WKH�WUDQVIHU�IXQFWLRQ��OLVW�OLVW�WKDW�WKRVH�

FRUQHU�IUHTXHQF\�LHV��EHORZ��I]��
H��7KLV�%RGH�SORW�LV�IRU�ZKDW�W\SH�RI�ILOWHU"��&LUFOH�WKH�EHVW�DQVZHU�

L� ORZ�SDVV LL� KLJK�SDVV LLL� EDQG�SDVV LY�EDQG�UHMHFW Y� VOXGJH YL�FDQ
W�WHOO

I� :KLFK�RI�WKH�IROORZLQJ�H[SUHVVLRQV�IRU�WKH�WUDQVIHU�IXQFWLRQ�LV�RI�WKH�FRUUHFW�IRUP����&LUFOH�RQH�
7KH�YDULDEOH�LV�I���N�LV�D�FRQVWDQW��I]���DQG�IS�DUH�MXVW�FRQVWDQWV�UHSUHVHQWLQJ�]HUR�DQG�SROH�IUHTXHQFLHV�UHVSHFWLYHO\�

L� +� �MI  �N

�M I
I ]

�

�M I
I S

�
LL� +� �MI  �N

I ]
�M I �

I S
�M I �

LLL� +� �MI  �N

�M I
I S

�

�M I
I ]

�

LY� +� �MI  ��N �M I
I ]

� �M I
I S

� Y� +� �MI  N
��M I

I S�
� �M I

I S�
�

YL� +� �MI  N
��M I

I ]
� �M I

I S
�

YLL� +� �MI  ��N �M I
I ]�

� �M I
I ]�

�

�� � �� �� �� ��

�
�
�
�

�
�
�
�YROWV�� ����SWV��)LQG��

D��7KH�DYHUDJH��'&��9'&��YROWDJH�
E��7KH�506��HIIHFWLYH��YROWDJH

WLPH
�µV�

(&(�������([DP�����6SULQJ������S�



(&(������([DP�����6SULQJ������S�
�� ����SWV���D��)LQG�WKH�FKDUDFWHULVWLF�HTXDWLRQ�RI�WKH�FLUFXLW�VKRZQ��DIWHU�

WKH�VZLWFK�PRYHV�WR�WKH�ORZHU�SRVLWLRQ�DW�W� ������<RX�0867�VKRZ�
ZRUN��LQFOXGLQJ�WUDQVIHU�IXQFWLRQ��LI�\RX�XVH�WKDW�PHWKRG��WR�JHW�FUHGLW�

5 � 5 �
E��)LQG�WKH�VROXWLRQV�RI�WKH�FKDUDFWHULVWLF�HTXDWLRQ�
JLYHQ�WKHVH�FRPSRQHQW�YDOXHV� & /
5 � ��� Ω 5 � ���� Ω / �� P+ & ����� µ)

F� 7KLV�FLUFXLW�LV���FLUFOH�RQH�
L��XQGHUGDPSHG� LL��FULWLFDOO\�GDPSHG LLL��RYHUGDPSHG LY��FDQ
W�WHOO

�� ����SWV���D��$�IHHGEDFN�V\VWHP�LV�VKRZQ�LQ�WKH�ILJXUH���:KDW�LV�WKH�WUDQVIHU�IXQFWLRQ�RI�WKH�ZKROH�V\VWHP��ZLWK�
IHHGEDFN�

; RXW� �V; LQ� �V �
. � * ��

V ��+� �V  
; RXW� �V
; LQ� �V  ��"

�

E��)LQG�WKH�YDOXH�RI�*�WR�PDNH�WKH�WUDQVIHU�IXQFWLRQ�
FULWLFDOO\�GDPSHG� ��

�� VF��,I�*�LV�OHVV�WKDQ�WKLV�YDOXH�WKH�V\VWHP�ZLOO�EH�
&LUFOH�RQH� �XQGHUGDPSHG���RU���RYHUGDPSHG

�� ����SWV���$QDO\VLV�RI�WKH�FLUFXLW�VKRZQ�\LHOGV�WKH�FKDUDFWHULVWLF�HTXDWLRQ�
DQG�V�YDOXHV�EHORZ��� 5 � ���� Ω

7KH�VZLWFK�KDV�EHHQ�LQ�WKH�RSHQ�SRVLWLRQ�IRU�D�ORQJ�WLPH�DQG�LV�
FORVHG��DV�VKRZQ��DW�WLPH�W� �����)LQG�WKH�LQLWLDO�DQG�ILQDO�
FRQGLWLRQV�DQG�ZULWH�WKH�IXOO�H[SUHVVLRQ�IRU�Y&�W���LQFOXGLQJ�DOO�
WKH�FRQVWDQWV�WKDW�\RX�ILQG���'RQ
W�OHW�WKH�RGG�SRVLWLRQ�RI�WKH�
VZLWFK�WKURZ�\RX��MXVW�XVH�LW�WR�ILQG�\RXU�LQLWLDO�FRQGLWLRQV�

9 LQ ��� 9 / ��� P+

5 � ��� Ω&OHDUO\�VKRZ�LPSRUWDQW�QXPEHUV��OLNH�LQLWLDO�DQG�ILQDO�FRQGLWLRQV��WR�JHW�
SDUWLDO�FUHGLW���,I�\RX�FDQ
W�ILQG�VRPH�RI�WKHVH��JXHVV�VR�WKDW�\RX�FDQ�PRYH�
RQ�DQG�GHPRQVWUDWH�ZKDW�\RX�GR�NQRZ���

& ���� µ)

�  V� �5 �
/

�
�5 � & V ��

5 �
5 �

�
�/ &

Y &� �W  �"
V � �� ����� ����� M �

VHF DQG V � �� ����� ����� M �
VHF

$QVZHUV

��� � �� ��� � ��� � ��� � ��� � ���
��
��
���

����
����
����
����
����
�� E� ���� +] ��� N+] G� ���� +]���D� G%

F� ��� N+] H��LL I��L
+� �I

���D� �� 9 E� ����� 9Y R
Y L ���D� �� V� ��

�5 � & V �
�/ &

E� ������ �
VHF

������ �
VHF

IUHTXHQF\��+]� F��LL�FULWLFDOO\�GDPSHG

��D� +� �V  �. �
��* �� V �* ����

V� ��� V ���� * ����
E� ������� �F���RYHUGDPSHG

�� Y &� �W �H ����� W � �������� 9 FRV� ������ W �������� 9 VLQ� ������ W ������ 9 (&(������([DP�����6SULQJ������S�


