
6HFWLRQ�$

���
�G�� �

([SODQDWLRQ��/HW�[� � �
L�H��[� �������������L��
PXOWLSO\�HT��L��E\����ZH�JHW���
���[� ��������������LL��
6XEWUDFWLQJ�HT���L��IURP��LL��ZH�JHW�
���[��[� ���������������������
��[� ���
[� � �
[� � �

���
�F��PDQ\�
([SODQDWLRQ��7KHUH�DUH�PDQ\�OLQHV�SDVV�WKURXJK�WKH�SRLQW����������
)RU�H[DPSOH�
[���\� �����
�[���\� ����
DQG�PDQ\�PRUH���

���
�G��������
([SODQDWLRQ��6LQFH�WKH�SRLQW�OLHV�RQ�\�D[LV��VR��[� ����+HQFH��WKH�UHTXLUHG�SRLQW�LV����������

��� �D��;�D[LV��
([SODQDWLRQ��+LVWRJUDP�VWDWHV�WKDW�D�WZR�GLPHQVLRQDO�IUHTXHQF\�GHQVLW\�GLDJUDP�LV�FDOOHG�DV�D�KLVWRJUDP��7KH�KLVWRJUDPV�DUH
GLDJUDPV�ZKLFK�UHSUHVHQW�WKH�FODVV�LQWHUYDO�DQG�WKH�IUHTXHQF\�LQ�WKH�IRUP�RI�D�UHFWDQJOH��7KHUH�ZLOO�EH�DV�PDQ\�DGMRLQLQJ
UHFWDQJOHV�DV�WKHUH�DUH�FODVV�LQWHUYDOV�

���
�G���������
([SODQDWLRQ��/HW�XV�SXW�[� ���LQ�WKH�JLYH�HTXDWLRQ��
7KHQ��\� ����������
\� ������� ���
6R��WKH�SRLQW�ZLOO�EH��������
)RU�[� ����\� ����%XW�LQ�WKH�JLYHQ�RSWLRQ��\� ���
6R��WKH�JLYHQ�SRLQW��������ZLOO�QRW�OLH�RQ�WKH�OLQH�\� ��[�������

���
�E������
([SODQDWLRQ��(XFOLG
V�(OHPHQWV�LV�D�PDWKHPDWLFDO�DQG�JHRPHWULF�WUHDWLVH�FRQVLVWLQJ�RI����ERRNV�DWWULEXWHG�WR�WKH�DQFLHQW�*UHHN
PDWKHPDWLFLDQ�(XFOLG�LQ�$OH[DQGULD��3WROHPDLF�(J\SW�FLUFD�����%&��,W�LV�D�FROOHFWLRQ�RI�GHILQLWLRQV��SRVWXODWHV��D[LRPV��
SURSRVLWLRQV��WKHRUHPV�DQG�FRQVWUXFWLRQV���DQG�PDWKHPDWLFDO�SURRIV�RI�WKH�SURSRVLWLRQV��7KHUH�DUH�����GHILQLWLRQV�����
SURSRVLWLRQV����3RVWXODWHV�DQG���FRPPRQ�QRWLRQV�LQ�(XFOLG
V�(OHPHQWV���

��� �D����� �

([SODQDWLRQ�� �

,Q�WKH�JLYHQ�ILJXUH��

Solution
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������ D� �������OLQHDU���SDLU��
7KHUHIRUH� D� ������������ ������
1RZ� D� � E��FRUUHVSRQGLQJ���DQJOHV��
6LPLODUO\� E� � [� ������
7KHUHIRUH� [� �����

���
�G�����FP�
([SODQDWLRQ�
*LYHQ��

$%&'�LV�D�WUDSH]LXP�
$%�__�'&�
0��1�DUH�PLG�SRLQWV�RI�$'�	�%&�
$%� ����FP��01� ����FP�
��$%�__�01�__�&'�>0��1�DUH�PLG�SRLQWV�RI�$'�	%&@�

03� �13�
%\�PLG�SRLQW�WKHRUHP��
03� � &'�DQG�13� � $%�
�01� � �$%���&'��
���� � �������&'��
�&'� ��������� ����FP

���
�F����

([SODQDWLRQ�� �

�

� � �

� �
/HW� �

�D�����D����� ��

�D�����D�����D������D�����D������� ���

�D��D���������D�D�����������D������ ���

��D������D�����D������� ���

�D����� ���RU�D�����D������ ���QHJOHFWHG�
�D ��
� ��

����
�F����
([SODQDWLRQ��,I���������LV�D�VROXWLRQ�RI��[���P\� ���
WKHQ�LW�ZLOO�VDWLVI\�WKH�JLYHQ�HTXDWLRQ�
����������P ���
�����P ���
��P �����
��P ���

�
P �
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����
�G�� �
([SODQDWLRQ��,Q�5KRPEXV��GLJRQDOV�ELVHFW�HDFK�RWKHU�ULJKW�DQJOH��%\�XVLQJ�DQJOH�VXP�SURSHUW\�LQ�DQ\�RI�WKH�IRXU�WULDQJOHV
IRUPHG�E\�LQWHUVHFWLRQ�RI�GLDJRQDOV��ZH�JHW� &%'� ����DQG� &%'� � $'&���DOWHUQDWH�DQJOHV���
6R�� $'&� �����

����
�G��'LDJRQDOV�RI�3456�DUH�DW�ULJKW�DQJOHV��
([SODQDWLRQ��'LDJRQDOV�RI�3456�DUH�DW�ULJKW�DQJOHV�IRUP�DOO�WKH�LQWHUQDO�DQJOHV�DV�ULJKW�DQJOHV��>DFFRUGLQJ�WR�DQJOH�SURSHUW\�RI
UHFWDQJOH��L�H��DOO�WKH�DQJOHV�RI�D�UHFWDQJOH�DUH�ULJKW�DQJOH��� �@��

����
�F�� �RI�WKH�FLUFOH�
([SODQDWLRQ��&RPSOHWH�WKH�F\FOLF�TXDGULODWHUDO�3456��ZLWK�6�EHLQJ�D�SRLQW�RQ�D�SRLQW�RQ�WKH�PDMRU�DUF��7KHQ�

��2SSRVLWH�DQJOHV�RI�D�F\FOLF�TXDGULODWHUDO��
7KHQ�0DMRU� ��

7KXV�IUDFWLRQ�WKH�PLQRU�DUF� ��

����
�G�� �

([SODQDWLRQ��� ��� �
  � ��

����
�E��������
([SODQDWLRQ���[����\� ���PHHWV�WKH�;�D[LV��
3XW�\� ����
�[�������� ���
[� ���
7KHUHIRUH��JUDSK�RI�WKH�JLYHQ�OLQH�PHHWV�;�D[LV�DW����������

����
�G�� �
([SODQDWLRQ�

&� �������� $&'� ������������� �����
,Q� $%&�
$��� %��� &� ������

$� �����������������
�$� �����

1RZ�LQ� $/&�
$/&��� /$&��� &� ������

$/&� �������� /$&��� &�
 � �
 � �

 � �
 �

����
�F����FP�
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([SODQDWLRQ��8VH�XQLWDU\�PHWKRG�
�����FP�������SHRSOH�
6R���FP�������SHRSOH�
6R�IRU������SHRSOH��

 ���FP��

���� �D��������

([SODQDWLRQ��5DWLR�RI�YROXPH�RI�VSKHUHV� ��UDWLR�RI�UDGLXV���
*LYHQ��UDWLR�RI�YROXPHV�RI�WZR�VSKHUHV�LV������

��UDWLR�RI�UDGLXV��� �������
�UDWLR�RI�UDGLXV� �������

5DWLR�RI�VXUIDFH�DUHD� ��UDWLR�RI�UDGLXV���
�5DWLR�RI�VXUIDFH�DUHD� ������

���� �D��%RWK�$�DQG�5�DUH�WUXH�DQG�5�LV�WKH�FRUUHFW�H[SODQDWLRQ�RI�$��
([SODQDWLRQ������ �D���E���F�
���� ���[�����[�����[�
���� ���[�
[� ����
7KUHH�VLGH�RI�WKH�WULDQJOH�DUH�
��[� ���� ���� �����FP�
��[� ���� ���� �����FP�DQG�
��[� ���� ���� �����FP�
V� � � �����FP�
$UHD� � ��

 ���������FP�

����
�E��%RWK�$�DQG�5�DUH�WUXH�EXW�5�LV�QRW�WKH�FRUUHFW�H[SODQDWLRQ�RI�$��
([SODQDWLRQ��7KURXJK�D�SRLQW�LQILQLWH�OLQHV�FDQ�EH�GUDZQ��7KURXJK���������LQILQLWH�QXPEHU�RI�OLQHV�FDQ�EH�GUDZQ��$OVR�D�OLQH
KDV�LQILQLWH�SRLQWV�RQ�LW�KHQFH�D�OLQHDU�HTXDWLRQ�UHSUHVHQWLQJ�D�OLQH�KDV�LQILQLWH�VROXWLRQV���

6HFWLRQ�%
����7KH�SHULPHWHU�RI�WKH�JLYHQ�HTXLODWHUDO�WULDQJOH� ����FP�

$V�HYHU\�VLGH�RI�WKH�HTXLODWHUDO�WULDQJOH�LV�HTXDO��
/HQJWK�RI�HDFK�RI�LWV�VLGHV� � ����FP��

$UHD�RI�HTXLODWHUDO�WULDQJOH� � D�� � ������ �������FP������������
/HW�WKH�KHLJKW�RI�WKH�JLYHQ�WULDQJOH�EH�K�FP��7KHQ�

LWV�DUHD� �� �EDVH� �KHLJKW�� �FP��

�������FP��>IURP����@
�

�KHLJKW� �������FP�
+HQFH��WKH�KHLJKW�RI�WKH�JLYHQ�WULDQJOH�LV�������FP

����*LYHQ���,Q�JLYHQ�ILJXUH�2$ ��FP�DQG�$E ���FP
7R�ILQG���/HQJWK�RI�&'

6ROXWLRQ���$V�2'� $%�
�$&� �&%�

� �IURP�WKH�FHQWUH�WR�WKH�FKRUG�ELVHFWV�WKH�FKRUG��
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$&� � � ����
,Q�ULJKW�� 2&$��

2$�� �$&����2&��

������ ������2&��

2&�� ����������

2&�� ����
2&� � �

2&� ���FP�
&'� �2'���2&� �������� ���FP�

����)RU�FRQLFDO�SLW���'LDPHWHU� �����P��
�5DGLXV��U�� � P� ������P�

'HSWK��K�� ����P�
�&DSDFLW\�RI�WKH�FRQLFDO�SLW� � �

�

 ������P�� ������ ������O�
 ������NO�

���� �> �LQ�WKH�VDPH�VHJPHQW@��
�

���R�����R���[R� ����R�

 !�[R� ���R�
25

7KH�ILJXUH�LV�VKRZQ�EHORZ�

,Q�ULJKW�WULDQJOHV�$&%�DQG�$'%��ZH�KDYH
�DQG�

6LQFH��ZH�NQRZ�WKDW�LI�WKH�VXP�RI�DQ\�SDLU�RI�RSSRVLWH�DQJOHV�RI�D�TXDGULODWHUDO�LV����R�WKHQ��WKH�TXDGULODWHUDO�LV�F\FOLF��6R��$'%&
LV�D�F\FOLF�TXDGULODWHUDO�
1RZ�RQ�-RLQLQJ�&'��ZH�FDQ�VD\�WKDW�WKH�DQJOHV� �DQG� �DUH�PDGH�E\� �LQ�WKH�VDPH�VHJPHQW�
7KHUHIRUH�� �> �$QJOHV�LQ�WKH�VDPH�VHJPHQW�RI�D�FLUFOH�DUH�HTXDO@
+HQFH�SURYHG

����:H�QHHG�WR�H[SUHVV�WKH�OLQHDU�HTXDWLRQ� �LQ�WKH�IRUP�D[���E\���F� ���DQG�LQGLFDWH�WKH�YDOXHV�RI�D��E�DQG�F��
�

:H�QHHG�WR�FRPSDUH�WKH�HTXDWLRQ� �ZLWK�WKH�JHQHUDO�HTXDWLRQ�D[���E\���F� ����WR�JHW�WKH�YDOXHV�RI�D��E�DQG�F��
7KHUHIRUH��ZH�FDQ�FRQFOXGH�WKDW�

25
$% [ ���
34 \ ���
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3RLQW�RI�LQWHUVHFWLRQ�RI� �DQG� �LV� �
6HFWLRQ�&

����*LYHQ�� �

�

�

$OVR�� �

�

�

 ������ ��
 �� ���

:H�NQRZ��D����E�� ��D���E���D���E��
+HUH��D���E� ������� ���� �� ������
D���E� ������ ����� ����� ��� �

+HQFH��D����E�� �������� �
 ����

���� �
:H�QHHG�WR�ILQG�WKH�]HUR�RI�WKH�SRO\QRPLDO� �

�

:KLOH�DSSO\LQJ�WKH�UHPDLQGHU�WKHRUHP��ZH�QHHG�WR�SXW�WKH�]HUR�RI�WKH�SRO\QRPLDO� �LQ�WKH�SRO\QRPLDO�
�WR�JHW�

�

�

�

�

�

����D� ���FP��E� ���FP��F� ���FP��
�

�
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�$UHD�RI�WKH�HTXLODWHUDO�WULDQJOH�
�

�
�

�

�FP��
$UHD� � �í�%DVH�í�$OWLWXGH�

� � �í���í�$OWLWXGH�
� ���$OWLWXGH�

$OWLWXGH� �FP�
25

3HULPHWHU� ����FP��
5DWLR�RI�VLGHV� ��������������
6XP�RI�WKH�UDWLRV� �������������� ����
ಿ�2QH�VLGH��D�� � � ���� ����FP��
6HFRQG�VLGH��E�� � � ���� ����FP��
7KLUG�VLGH��F�� � � ���� ����FP�

�V� � �
 � � � � ����FP�
�$UHD�RI�WKH�WULDQJOH�

 � �
 � �
 � �
 � �

 ������������ �����FP�

����7KH�YDOXH�RI�F�IRU�ZKLFK�WKH�OLQHDU�HTXDWLRQ��[���F\� ���KDV�HTXDO�YDOXHV�RI�[�DQG�\�
L�H���[� �\�IRU�LWV�VROXWLRQ�LV�
�[���F\� ��� ��[���F[� ���> �\� �[@�
�F[� ������[�

����*LYHQ��$%&'�LV�D�SDUDOOHORJUDP��7KH�DQJOH�ELVHFWRUV�$(�DQG�%(�RI�DGMDFHQW�DQJOHV�$�DQG�%�PHHW�DW�(��

7R�3URYH��� $(%� ���R�
3URRI���$'�__�%&�������>2SSRVLWH�VLGHV�RI�__�JP@�

� '$%��� &%$� ����R������>$V�WKH�VXP�RI�LQWHULRU�DQJOHV�RQ�WKH�VDPH�VLGH�RI�D�WUDQVYHUVDO�LV����R@�

�� ($%���� (%$� ����R������>$V�$(�DQG�%(�DUH�WKH�ELVHFWRUV�RI� '$%�DQG� &%$�UHVSHFWLYHO\@�

� ($%��� (%$� ���R�
,Q� ($%��

($%��� (%$��� $(%� ����R������>$V�WKH�VXP�RI�WKUHH�DQJOHV�RI�D�WULDQJOH�LV����R@�

���R��� $(%� ���R�������>)URP����@�

� $(%� ���R

25
*LYHQ��,Q� $%&��%1�DQG�&0�DUH�WKH�SHUSHQGLFXODU�IURP�%�DQG�&�UHVSHFWLYHO\�RQ�D�OLQH�SDVVLQJ�WKURXJK�WKH�YHUWH[�$��/�LV�WKH
PLG�SRLQW�RI�%&��
7R�3URYH���/0� �/1��
&RQVWUXFWLRQ��'UDZ�/(� �01��
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3URRI���%1�__�/(�__�&0�DQG�%&�FXWV�WKHP�VXFK�WKDW�
%/� �/&�������������
�0(� �(1�������>$V�01�FXWV�WKHP@����������

,Q� /(0�DQG� /(1��
0(� �(1������>)URP����@�

0(/� � 1(/������>(DFK���R@�
/(� �/(������>&RPPRQ�VLGH@�
� /(0� � /(1�������>%\�6$6�D[LRP@�
�/0� �/1���������>F�S�F�W�@

����\� �[�
:H�KDYH��\� �[�
/HW�[� �����\� ���
/HW�[� �����\� ���
/HW�[� �����\� ���
7KXV��ZH�KDYH�WKH�IROORZLQJ�WDEOH��

[ � � �

\ � � �

%\�SORWWLQJ�WKH�SRLQWV����������������DQG��������RQ�WKH�JUDSK�SDSHU�DQG�MRLQLQJ�WKHP�E\�D�OLQH��ZH�REWDLQ�WKH�JUDSK�RI�\� �[��

\� ��[�
:H�KDYH��\� ��[�
/HW�[� �����\� ����
/HW�[� �����\� ����
/HW�[� ������\� ������� ���
7KXV��ZH�KDYH�WKH�IROORZLQJ�WDEOH�H[KLELWLQJ�WKH�DEVFLVVD�DQG�RUGLQDWHV�RI�WKH�SRLQWV�RI�WKH�OLQH�UHSUHVHQWHG�E\�WKH�HTXDWLRQ�\� ��[�

[ � � ��

\ �� �� �

1RZ��SORW�WKH�SRLQWV������������������DQG���������DQG�MRLQ�WKHP�E\�D�OLQH�WR�REWDLQ�WKH�OLQH�UHSUHVHQWHG�E\�WKH�HTXDWLRQ�\� ��[��
7KH�JUDSKV�RI�WKH�OLQHV�\� �[�DQG�\� ��[�DUH�VKRZQ�LQ�ILJXUH��
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7ZR�OLQHV�LQWHUVHFW�DW�2��������
6HFWLRQ�'

����'UDZ�D�KRUL]RQWDO�OLQH�;
2;��WDNHQ�DV�WKH�[�D[LV��
7DNH�2�DV�WKH�RULJLQ�WR�UHSUHVHQW����

/HW�2$� ��XQLWV�DQG�OHW�$%� 2$�VXFK�WKDW�$%� ���XQLW�
-RLQ�2%��7KHQ��E\�3\WKDJRUDV�7KHRUHP��

�
 �
 � �
:LWK�2�DV�FHQWUH�DQG�2%�DV�UDGLXV��GUDZ�DQ�DUF��PHHWLQJ�2;�DW�3��
7KHQ��23� �2%� � �
7KXV��3�UHSUHVHQWV� �RU�WKH�UHDO�OLQH��
1RZ��GUDZ�%&� 2%�DQG�VHW�RII�%&� ���XQLW��
-RLQ�2&��7KHQ��E\�3\WKDJRUDV�7KHRUHP�

�

:LWK�2�DV�FHQWUH�DQG�2&�DV�UDGLXV��GUDZ�DQ�DUF��PHHWLQJ�2;�DW�4�
7KHQ��24� �2&� � �
7KXV��4�UHSUHVHQWV� �RQ�WKH�UHDO�OLQH��
1RZ��GUDZ�&'� �2&�DQG�VHW�RII�&'� ���XQLW��
-RLQ�2'��7KHQ�E\�3\WKDJRUDV�7KHRUHP�

�

:LWK�2�DV�FHQWUH�DQG�2'�DV�UDGLXV��GUDZ�DQ�DUF��PHHWLQJ�2;�DW�5��7KHQ�
25� �2'� �
7KXV��WKH�SRLQWV�3��4��5�UHSUHVHQW�WKH�UHDO�QXPEHUV� �DQG� �UHVSHFWLYHO\

25
*LYHQ�� �DQG� �

1RZ�� �

�

�

1RZ�� �

�

�

�
�

 ������� �����
�

�DE� ���

1RZ��D����E�� ��D���E������DE�

 ����������� ��
 ���������

�D����E�� �����

$OVR��D����E�� ��D���E������DE�D���E��
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 ����������� �������
 �����������
 �����

����:H�QHHG�WR�SURYH�WKDW�HYHU\�OLQH�VHJPHQW�KDV�RQH�DQG�RQO\�RQH�PLG�SRLQW��/HW�XV�FRQVLGHU�WKH�JLYHQ�EHORZ�OLQH�VHJPHQW�$%�DQG
DVVXPH�WKDW�&�DQG�'�DUH�WKH�PLG�SRLQWV�RI�WKH�OLQH�VHJPHQW�$%�

,I�&�LV�WKH�PLG�SRLQW�RI�OLQH�VHJPHQW�$%��WKHQ�
$&� �&%��
$Q�D[LRP�RI�WKH�(XFOLG�VD\V�WKDW�²,I�HTXDOV�DUH�DGGHG�WR�HTXDOV��WKH�ZKROHV�DUH�HTXDO�³�
$&���$&� �&%���$&�����L��
)URP�WKH�ILJXUH��ZH�FDQ�FRQFOXGH�WKDW�&%���$&�ZLOO�FRLQFLGH�ZLWK�$%��
$Q�D[LRP�RI�WKH�(XFOLG�VD\V�WKDW�²7KLQJV�ZKLFK�FRLQFLGH�ZLWK�RQH�DQRWKHU�DUH�HTXDO�WR�RQH�DQRWKHU�³�$&���$&� �$%�����LL��
$Q�D[LRP�RI�WKH�(XFOLG�VD\V�WKDW�²7KLQJV�ZKLFK�DUH�HTXDO�WR�WKH�VDPH�WKLQJ�DUH�HTXDO�WR�RQH�DQRWKHU�³�
/HW�XV�FRPSDUH�HTXDWLRQV��L��DQG��LL���WR�JHW�
$&���$&� �$%��RU��$&� �$%��LLL��
,I�'�LV�WKH�PLG�SRLQW�RI�OLQH�VHJPHQW�$%��WKHQ�
$'� �'%��
$Q�D[LRP�RI�WKH�(XFOLG�VD\V�WKDW�²,I�HTXDOV�DUH�DGGHG�WR�HTXDOV��WKH�ZKROHV�DUH�HTXDO�³�
$'���$'� �'%���$'�����LY��
)URP�WKH�ILJXUH��ZH�FDQ�FRQFOXGH�WKDW�'%���$'�ZLOO�FRLQFLGH�ZLWK�$%��
$Q�D[LRP�RI�WKH�(XFOLG�VD\V�WKDW�²7KLQJV�ZKLFK�FRLQFLGH�ZLWK�RQH�DQRWKHU�DUH�HTXDO�WR�RQH�DQRWKHU�³�
$'���$'� �$%�����Y��
$Q�D[LRP�RI�WKH�(XFOLG�VD\V�WKDW�²7KLQJV�ZKLFK�DUH�HTXDO�WR�WKH�VDPH�WKLQJ�DUH�HTXDO�WR�RQH�DQRWKHU�³�
/HW�XV�FRPSDUH�HTXDWLRQV��LY��DQG��Y���WR�JHW�
$'���$'� �$%��RU�
�$'� �$%�����YL��
$Q�D[LRP�RI�WKH�(XFOLG�VD\V�WKDW�²7KLQJV�ZKLFK�DUH�HTXDO�WR�WKH�VDPH�WKLQJ�DUH�HTXDO�WR�RQH�DQRWKHU�³�/HW�XV�FRPSDUH�HTXDWLRQV
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7KHUHIRUH��ZH�FDQ�FRQFOXGH�WKDW�WKH�DVVXPSWLRQ�WKDW�ZH�PDGH�SUHYLRXVO\�LV�IDOVH�DQG�D�OLQH�VHJPHQW�KDV�RQH�DQG�RQO\�RQH�PLG�
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7KHUHIRUH��ZH�FDQ�FRQFOXGH�WKDW�WKH�GHVLUHG�UHVXOW�LV�YHULILHG

6HFWLRQ�(
����5HDG�WKH�WH[W�FDUHIXOO\�DQG�DQVZHU�WKH�TXHVWLRQV�

&KLOG�ODERXU�UHIHUV�WR�DQ\�ZRUN�RU�DFWLYLW\�WKDW�GHSULYHV�FKLOGUHQ�RI�WKHLU�FKLOGKRRG��,W�LV�D�YLRODWLRQ�RI�FKLOGUHQ
V�ULJKWV��7KLV�FDQ
WKHP�PHQWDOO\�RU�SK\VLFDOO\��,W�DOVR�H[SRVHV�WKHP�WR�KD]DUGRXV�VLWXDWLRQV�RU�VWRSV�WKHP�IURP�JRLQJ�WR�VFKRRO��1DPDQ�JRW�GDWD�RQ
WKH�QXPEHU�RI�FKLOG�ODERUV��LQ�PLOOLRQ��LQ�GLIIHUHQW�FRXQWU\�WKDW�LV�JLYHQ�EHORZ��

7KH�KLJKHVW�QR�FKLOG�ODERU�DUH�LQ�,QGLD�DQG�WKH�ORZHVW�QR�FKLOG�ODERU�DUH�LQ�8QLWHG�VWDWHV�
1R�RI�FKLOG�ODERU�LQ�,QGLD� ������������
1R�RI�FKLOG�ODERU�LQ�8QLWHG�VWDWHV� ����������
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1R��RI�FKLOG�ODERU�LQ�3HUX� �����������
1R��RI�FKLOG�ODERU�LQ�,QGLD� �����������
7KH�SHUFHQWDJH� � � ����� ����
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7KH�FRXQWULHV�KDYLQJ�FKLOG�ODERU�PRUH�WKDQ���PLOOLRQ�DUH�
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