
1$7,21$/�6(1,25�&(57,),&$7(��0$7+(0$7,&6��3$3(5�, 3DJH�� RI���

,(%�&RS\ULJKW�� ����

6(&7,21�$

48(67,21���

�D� 6ROYH�IRU [�

��� �� �� ��� �[ [ ���

���
�

� ��
� ��

�

[
[ [ ���

�E� 6ROYH�IRU�[ LI� �� �� ��[ ���

�F� ,I � DQG� ±� DUH� WKH� URRWV� RI� WKH� HTXDWLRQ� � ��[ E[ F GHWHUPLQH� WKH�
YDOXHV RI E DQG F� ���

�G� *LYHQ�
�

� �
�

[
[

,I� �\ [

��� 6KRZ�WKDW�WKH�JLYHQ�HTXDWLRQ�FDQ�EH�H[SUHVVHG�DV� � � � ��\ \ ���

��� +HQFH�RU�RWKHUZLVH�VKRZ�WKDW WKH�HTXDWLRQ�KDV�UHDO�DQG�HTXDO�URRWV� ���
>��@



1$7,21$/�6(1,25�&(57,),&$7(��0$7+(0$7,&6��3$3(5�, 3DJH�� RI���

,(%�&RS\ULJKW������� 3/($6(�7851�29(5

48(67,21��

�D� 7KUHH�XQELDVHG�FRLQV�DUH�WRVVHG�

��� 5HSUHVHQW�DOO�SRVVLEOH�RXWFRPHV�XVLQJ�D�WUHH�GLDJUDP� ���

��� 'HWHUPLQH� WKH� SUREDELOLW\� RI� JHWWLQJ� WZR� WDLOV� DQG�RQH�KHDG� �LQ� DQ\�
RUGHU�� ���

�E� ��� ,I�$�DQG�%�DUH�PXWXDOO\�H[FOXVLYH�HYHQWV��ZULWH�GRZQ� $ % �3 ���

��� 2QH� FRLQ� LV� UDQGRPO\� SLFNHG� IURP�D� VDYLQJV� MDU�� 7KH�SUREDELOLW\� RI�
SLFNLQJ� D� 5�� FRLQ� RXW� RI� WKH� VDYLQJV� MDU� LV� ����� ZKHUHDV� WKH�
SUREDELOLW\�RI�SLFNLQJ�D�5� FRLQ�RXW�RI�WKH�VDPH�MDU�LV������

�L� ([SODLQ�ZK\�WKH�HYHQWV��SLFNLQJ�D�5��FRLQ��DQG��SLFNLQJ�D�5��
FRLQ��DUH�PXWXDOO\�H[FOXVLYH�HYHQWV� ���

�LL� 'HWHUPLQH� WKH� SUREDELOLW\� RI� SLFNLQJ� D�5�� FRLQ� RU� D� 5�� FRLQ�
IURP�WKH�MDU� ���

�F� 0DFKLQH� $� DQG�PDFKLQH� %� DUH� WZR� GLIIHUHQW� FRLQ�SUHVVLQJ�PDFKLQHV WKDW�
RSHUDWH�DW�WKH�VDPH�WLPH��7KH SUREDELOLW\ WKDW�PDFKLQH�$�SUHVVHV�D�5� FRLQ�
LV ��� DQG� WKH� SUREDELOLW\ WKDW PDFKLQH %� SUHVVHV� D� 5� FRLQ� LV ���� 7KH�
SUREDELOLW\�WKDW�WKH�PDFKLQHV�ERWK SUHVV 5� FRLQV�DW�WKH�VDPH�WLPH�LV�����

��� 5HGUDZ�WKH�9HQQ�GLDJUDP�LQ�\RXU�$QVZHU�%RRN�DQG�ILOO�LQ�QXPHULFDO
YDOXHV IRU S��T��U DQG [�

���

��� &DOFXODWH�WKH�SUREDELOLW\�WKDW�H[DFWO\�RQH�RI�WKH�PDFKLQHV�LV�SUHVVLQJ�
D 5��FRLQ� ���

>��@



1$7,21$/�6(1,25�&(57,),&$7(��0$7+(0$7,&6��3$3(5�, 3DJH�� RI���

,(%�&RS\ULJKW�� ����

48(67,21��

5RXQG�RII�\RXU�DQVZHUV�WR���GHFLPDO�GLJLWV�ZKHUH�QHFHVVDU\��XQOHVV�VWDWHG�
RWKHUZLVH�

7KH�RZQHU�RI�D�3ULQWLQJ�&RPSDQ\�KDV�GHFLGHG�WR�SXUFKDVH�PDFKLQHU\�IURP�&KLQD�

�D� 7KH�FRVW�RI�KHU PDFKLQHU\�WKDW ZLOO�EH�LPSRUWHG�IURP�&KLQD�LV����� ���
�L�H����� ����&KLQHVH�\XDQ��

,I� WKH� H[FKDQJH UDWH� LV� �� 6RXWK� $IULFDQ� UDQG�  ����� &KLQHVH� \XDQ�
FDOFXODWH�WKH�WRWDO�DPRXQW�VKH�ZLOO�SD\�LQ�6RXWK�$IULFDQ�UDQG� ���

�E� 7KH�LPSRUW�FKDUJHV�DPRXQW�WR����RI�WKH�YDOXH�RI�WKH�PDFKLQHU\�SXUFKDVHG�
&DOFXODWH�WKH�LPSRUW�FKDUJHV�LQ�UDQG� ���

�F� 7KH� RZQHU� LQWHQGV� WR� XVH� KHU� VDYLQJV� WR� SXUFKDVH� WKH PDFKLQHU\� ZKLFK
LQFOXGHV WKH� LPSRUW� FKDUJHV� 6KH� FXUUHQWO\� KDV� 5��� ���� LQ� KHU� VDYLQJV
DFFRXQW HDUQLQJ� LQWHUHVW� DW� ����� HIIHFWLYH �L�H�� ����� SHU� DQQXP�
FRPSRXQGHG�DQQXDOO\��

'HWHUPLQH� KRZ� ORQJ LW� ZLOO� WDNH� EHIRUH� VKH� KDV� HQRXJK� PRQH\� LQ� KHU�
VDYLQJV� WR SXUFKDVH� WKH� PDFKLQHU\� �$VVXPH� WKDW� WKH� SULFH� RI� WKH�
PDFKLQHU\ DQG�WKH�LPSRUW FKDUJHV�UHPDLQ�FRQVWDQW��� ���

�G� 7KH�RZQHU�GHFLGHV�WKDW�VKH�ZLVKHV�WR�SXUFKDVH�WKH�PDFKLQHU\�LPPHGLDWHO\�
6KH�XVHV�KHU�FXUUHQW�VDYLQJV�DV�D�GHSRVLW DQG�DSSURDFKHV�WKH�EDQN�IRU�
D ORDQ�IRU�WKH�EDODQFH�WKDW�VKH�UHTXLUHV�

7KH� EDQN� ZLOO� RIIHU� KHU� D� ORDQ� ZKLFK�PXVW� EH� UHSDLG� DW� WKH� HQG� RI� HDFK
PRQWK DW� DQ� LQWHUHVW� UDWH� RI� ��� SHU� PRQWK� FRPSRXQGHG�PRQWKO\� RYHU� D
SHULRG�RI���\HDUV��

��� &DOFXODWH� WKH� PRQWKO\� LQVWDOPHQW� �$VVXPH� VKH� UHFHLYHV� WKH� ORDQ�
LPPHGLDWHO\�DQG�WKDW�WKH�ILUVW�SD\PHQW�LV�PDGH�DIWHU�RQH�PRQWK�� ���

��� &DOFXODWH� WKH� RXWVWDQGLQJ� EDODQFH� DW� WKH� HQG� RI� WZR� \HDUV�� L�H��
LPPHGLDWHO\ DIWHU WKH���WK SD\PHQW� ���

>��@



1$7,21$/�6(1,25�&(57,),&$7(��0$7+(0$7,&6��3$3(5�, 3DJH�� RI���

,(%�&RS\ULJKW������� 3/($6(�7851�29(5

48(67,21��

�D� 7KH�ILUVW�IRXU�SDWWHUQV�IRUPHG�E\�WKH�DUUDQJHPHQW�RI�FRLQV�DUH�VKRZQ�EHORZ�

��� 6KRZ�WKDW�WKH�SURJUHVVLRQ RI�SDWWHUQV�IRUPV D�TXDGUDWLF�VHTXHQFH� ���

��� 'HWHUPLQH�WKH�QWK WHUP�RI�WKLV�TXDGUDWLF�VHTXHQFH� ���

�E� 7KH�KHLJKWV�DERYH�JURXQG� OHYHO�RI� VWHSV� LQ�D�VWDLUFDVH� IRUP�DQ�DULWKPHWLF�
VHTXHQFH�

7KH�KHLJKWV�RI�WKH��UG DQG��WK VWHSV�DUH ���FP�DQG����FP�DERYH�WKH�JURXQG
UHVSHFWLYHO\�

'HWHUPLQH�WKH�KHLJKW�DERYH�JURXQG�OHYHO�RI�WKH���UG VWHS� ���
>��@



1$7,21$/�6(1,25�&(57,),&$7(��0$7+(0$7,&6��3$3(5�, 3DJH�� RI���

,(%�&RS\ULJKW�� ����

48(67,21��

�D� �� � � ��I [ [

��� 'HWHUPLQH� 
� �I [ IURP�ILUVW�SULQFLSOHV� ���

��� 'HWHUPLQH�WKH�JUDGLHQW�RI�I DW� ��[ ���

�E� 'HWHUPLQH�
G\

G[
� ��\ [

[
���

>��@

�� PDUNV



1$7,21$/�6(1,25�&(57,),&$7(��0$7+(0$7,&6��3$3(5�, 3DJH�� RI���

,(%�&RS\ULJKW������� 3/($6(�7851�29(5

6(&7,21�%

48(67,21��

�D� &RQVLGHU�WKH�JUDSKV�RI�
�

� � �
�

J [
[

DQG
�

� � ��
�

K [
[

��� :ULWH�GRZQ�WKH�GRPDLQ�RI�J� ���

��� :ULWH�GRZQ WKH�UDQJH�RI K� ���

��� ,I�WKH�JUDSK�RI�J LV�VKLIWHG�VR�WKDW�LW�FRLQFLGHV�ZLWK�WKH�JUDSK�RI�K�

�L� KRZ�PDQ\�XQLWV�PXVW�WKH�JUDSK�RI J EH�VKLIWHG�KRUL]RQWDOO\" ���

�LL� KRZ�PDQ\�XQLWV�PXVW�WKH�JUDSK�RI�J EH�VKLIWHG�YHUWLFDOO\" ���

�E�
�

$ ��
�

DQG�
�

% ��
�

DUH� WZR� SRLQWV� RQ� WKH� JUDSK� RI� � � � �[\ I [ D E IRU�

��[

D DQG E DUH�FRQVWDQWV�DQG� ��E

��� 6KRZ�WKDW�
�

�
D DQG� ��E ���

��� 'UDZ�D�VNHWFK�JUDSK�RI�
�

� � �
�

[
I [ IRU� ��[

6KRZ�WKH�LQWHUFHSWV�ZLWK�WKH�D[HV� ���

��� 6WDWH�WKH�UDQJH�RI I� ���

��� 'HWHUPLQH� ��I WKH�LQYHUVH�RI I LQ�WKH�IRUP� ���\ ���

��� 6NHWFK�WKH�JUDSK�RI� �� ��\ I [ RQ�WKH�VDPH�VHW�RI�D[HV�DV�WKH�JUDSK
RI� � ��\ I [ 6KRZ�WKH�LQWHUFHSWV�ZLWK�WKH�D[HV� ���

>��@



1$7,21$/�6(1,25�&(57,),&$7(��0$7+(0$7,&6��3$3(5�, 3DJH�� RI���

,(%�&RS\ULJKW�� ����

48(67,21��

7KH� VNHWFK� UHSUHVHQWV� WKH� JUDSKV� RI� WKH� IXQFWLRQV� �� � � �I [ [ [ DQG�
� � ��J [ [

�D� 5HZULWH� � �I [ LQ� WKH� IRUP� �� � � �I [ D [ S T DQG� KHQFH� ZULWH� GRZQ WKH
WXUQLQJ�SRLQW�RI�WKH�JUDSK�RI I� ���

�E� ��� 'HWHUPLQH� WKH�FR�RUGLQDWHV�RI�$�DQG�%�� WKH�SRLQWV�RI� LQWHUVHFWLRQ�RI�
WKH WZR�JUDSKV� ���

��� +HQFH�� GHWHUPLQH� WKH� YDOXH�V�� RI W IRU� ZKLFK� WKH� HTXDWLRQ
�� � �� � � � � �[ W [ W [ W KDV�RQH�SRVLWLYH�DQG�RQH�QHJDWLYH�

URRW� ���

�F� ��� 'HWHUPLQH� WKH� ODUJHVW�SRVVLEOH� YDOXH�RI�01� LI�01� LV�SDUDOOHO� WR� WKH
\�D[LV�ZLWK�0�D�SRLQW�RQ�WKH�JUDSK�RI J DQG�1�D�SRLQW�RQ�WKH JUDSK RI
I� ���

��� +HQFH�� RU� RWKHUZLVH�� GHWHUPLQH� WKH� YDOXH� RI N IRU� ZKLFK�
� � � �I [ N J [ KDV�QRQ�UHDO�URRWV� ���

>��@



1$7,21$/�6(1,25�&(57,),&$7(��0$7+(0$7,&6��3$3(5�, 3DJH�� RI���

,(%�&RS\ULJKW������� 3/($6(�7851�29(5

48(67,21��

�D� � �� � �� ��� � ���[ [ [ LV�D�FRQYHUJHQW�JHRPHWULF�VHULHV�

��� 6KRZ�WKDW�
�
�

�
[ ���

��� 'HWHUPLQH�WKH�YDOXH�RI�[� ���

�E� $�JHRPHWULF�VHULHV�LV�VXFK�WKDW� � � �

� � �
� � �� �DQG� �� �
� � �

6 6 6

'HWHUPLQH��LQ�WHUPV�RI�Q��WKH�VXP�WR�Q WHUPV�RI�WKH�VHULHV� ���
>��@

48(67,21��

7KH�JUDSK�RI�D�FXELF�IXQFWLRQ�I LV�VNHWFKHG�EHORZ�

7KH�HTXDWLRQ�RI�WKH�FXUYH�LV�JLYHQ�DV� � �� � ��I [ [ E[ F[ ZKHUH E DQG F DUH
FRQVWDQWV�

��� �I DQG
�



 �
�

I

�D� 'HWHUPLQH�WKH�YDOXHV�RI E DQG F� ���

�E� 'HWHUPLQH�WKH�YDOXHV�RI [ IRU�ZKLFK�WKH�JUDSK�LV�FRQFDYH�XS� ���
>��@



1$7,21$/�6(1,25�&(57,),&$7(��0$7+(0$7,&6��3$3(5�, 3DJH��� RI���

,(%�&RS\ULJKW�� ����

48(67,21���

5RXQG�RII�\RXU�DQVZHU�WR�WKH�QHDUHVW�ZKROH�QXPEHU�

$�GULQN�GLVSHQVHU�LV�DEOH�WR�ILOO�XS�D�����PO�FXS�DW�D�UDWH�RI [ PO�V�
,I�WKH�UDWH�LQFUHDVHV�WR� � ��[ PO�V� WKH�WLPH�WDNHQ�WR�ILOO�XS�WKH�FXS�ZLOO�EH�UHGXFHG�
E\ ��VHFRQGV�

'HWHUPLQH�WKH�RULJLQDO�WLPH�WDNHQ�WR�ILOO WKH�FXS�
>�@



1$7,21$/�6(1,25�&(57,),&$7(��0$7+(0$7,&6��3$3(5�, 3DJH��� RI���

,(%�&RS\ULJKW�������

48(67,21���

�D� 7KH�VNHWFK�UHSUHVHQWV�WKH�JUDSK�RI� 
� �\ I [ ZLWK [ LQWHUFHSWV�DW� � ���� DQG�
����� ��7KH�JUDSK�KDV�D�WXUQLQJ�SRLQW�DW� � �� ���

��� :ULWH�GRZQ�WKH�YDOXH�V��RI�[ IRU�ZKLFK�WKH�WDQJHQW�WR�WKH�JUDSK�RI I LV
KRUL]RQWDO� ���

��� 'UDZ�D�QHDW�VNHWFK�RI� 

� ��\ I [ ���

�E� %XVL DQG�.KDQ\D�KDYH� LQKHULWHG� ODQG� IURP�WKHLU�JUDQGPRWKHU��7KLV�SLHFH�RI�
ODQG�LV�UHSUHVHQWHG�RQ�WKH�VHFWLRQ�RI�WKH�&DUWHVLDQ�SODQH�DV�UHFWDQJOH�$%&'�

$� VWUHDP� ZKLFK� FDQ� EH� PRGHOOHG E\� WKH� IXQFWLRQ� �� �
�

�� �
\ [ [ IRU�

>���@[ IORZV� WKURXJK� WKLV� SLHFH� RI� ODQG� IURP� )� WR� (� DV� VKRZQ� LQ� WKH�

GLDJUDP��
�

) ������DQG�( ���� ��
��

,I�%XVL�DQG�.KDQ\D�EXLOG�D�VWUDLJKW�URDG� ZKLFK�LV�D�WDQJHQW�WR�WKH�FXUYH�DW�
)� ZLWK�WKH LQWHQWLRQ RI GLYLGLQJ�WKH�SLHFH�RI�ODQG�LQWR�WZR�UHJLRQV��GHWHUPLQH�
ZKR ZLOO�UHFHLYH WKH�ODUJHU UHJLRQ� 6KRZ�DOO�ZRUNLQJ� ���

>��@

�� PDUNV

7RWDO� ����PDUNV


