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� S�L[ ^ OLQH ��� 5HSODFH PDQ\ RQ RFFDVLRQV ZLWK RQ PDQ\ RFFDVLRQV

&KDSWHU �

� S�� ^ OLQH � IURP ERWWRP� 5HSODFH KROG ZLWK KROGV

� S�� ^ OLQH �� 'HOHWH ?D� > /HW W EH DQ HTXLYDOHQFH��� @

� S�� ^ OLQH � IURP ERWWRP� 5HSODFH KDV ORZHU ZLWK KDV D ORZHU

� S��� ^ OLQH � �DERYH 6HFWLRQ ����� ,QVHUW DIWHU ?1RWH WKDW�
LI IRU HYHU\ SDLU [ � � [ � LQ ; HLWKHU [ � x [ � RU [ � x [ � � WKHQ

� S��� ^ OLQH � �3URRI RI 7KHRUHP ����� 5HSODFH [ � $ � $ ZLWK [ � $ �
� S��� ^ OLQH �� �DERYH 6HFWLRQ ����� ,QVHUW �HTXLSSHG ZLWK LWV QDWXUDO RUGHULQJ�
> ��� LQWHJHUV �HTXLSSHG ZLWK LWV QDWXUDO RUGHULQJ� LV ZHOO�RUGHUHG� @

� S��� ^ OLQHV ��� �� �EHWZHHQ 3URSRVLWLRQ ��� DQG 7KHRUHP ����� 5HSODFH WZLFH
QRQHPSW\ VHW ZLWK VHW ZLWK PRUH WKDQ RQH HOHPHQW

� S��� ^ OLQH �� �EHWZHHQ 3URSRVLWLRQ ��� DQG 7KHRUHP ����� 5HSODFH
QRQHPSW\ VHWV ZLWK VHWV ZLWK PRUH WKDQ RQH HOHPHQW

� S��� ^ OLQH ��� 5HSODFH � ZKHUH " � $ � v ; ZLWK VR WKDW $ � v ;

� S��� ^ OLQH �� �3URRI RI 7KHRUHP ����� 5HSODFH
ZKLFK LPSOLHV WKDW WKH QRQHPSW\ VHW $ � LV DQ LQpQLWH VHW� ZLWK
ZKHUH $ � LV DQ LQpQLWH �DW OHDVW FRXQWDEO\ LQpQLWH� VHW�

� S��� ^ OLQH � IURP ERWWRP �3UREOHP ����D��� 5HSODFH  ZLWK w

� S��� ^ OLQH �� �3UREOHP ������ ,QVHUW DIWHU ?SURSHU VXEVHW RI < ��
$SSO\ WKLV WR VKRZ WKDW D pQLWH VHW KDV QR SURSHU HTXLYDOHQW VXEVHW�

� S��� ^ OLQHV �^� IURP ERWWRP� 'LVSOD\HG IRUPXODV LQ 3UREOHP ���� VKRXOG UHDG�
$5 � % LI $2%  " �L�H�� LI $  %��
$5 � % LI $2% LV pQLWH�
$5 � % LI $ DQG % DUH VLQJOHWRQV�
$5 � % LI $ v % RU % v $ �L�H�� LI $Q%  " RU %Q$  "��
$5 � % LI $ v % �L�H�� LI $Q%  "��

� S��� ^ OLQH �� �3UREOHP �����E��� 5HSODFH ) A* RQ ) ZLWK ) A* LQ )

� S��� ^ OLQHV �� � �3UREOHP ������ 5HSODFH
QRQHPSW\ VHWV ZLWK VHWV ZLWK PRUH WKDQ RQH HOHPHQW

� S��� ^ OLQHV �� � �3UREOHP �����D��� 5HSODFH
�QRQHPSW\� pQLWH VHWV ZLWK pQLWH VHWV ZLWK PRUH WKDQ RQH HOHPHQW

&KDSWHU �

� S��� ^ OLQH �� IURP ERWWRP �([DPSOH �.�� 5HSODFH $QIVJ ZLWK $QI[ � J
� S��� ^ OLQH �� �([DPSOH �.� �WK GLVSOD\HG HTXDWLRQ�� 5HSODFH \ � ZLWK \ �
� S��� ^ OLQH ��� 5HSODFH GHQRWHV ZLWK GHQRWH

� S��� ^ OLQH �� 5HSODFH VXFK WKH GLDJUDP ZLWK VXFK WKDW WKH GLDJUDP
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� S��� ^ OLQH � IURP ERWWRP� 5HSODFH 0 DQG0 ZLWK 0 DQG 1

� S��� ^ OLQH �� �3UREOHP ����� pUVW OLQH�� 5HSODFH OHW ZLWK /HW
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� S��� ^ OLQH � �3URSRVLWLRQ ����� 5HSODFH /HW 6 EH VHW ZLWK /HW 6 EH D VHW

� S��� ^ OLQH � IURP ERWWRP �([DPSOH �'�� 5HSODFH G 	 ZLWK G 	 �[� \�
� S��� ^ OLQH � IURP ERWWRP� 5HSODFH HTXLS ZLWK HTXLSV

� S��� ^ OLQH � IURP ERWWRP� 5HSODFH UXOH ZLWK UROH

� S��� ^ ODVW OLQH �([DPSOH �)�� 5HSODFH FRQYHUJHV ZLWK FRQYHUJH

� S��� ^ OLQHV � WR � �([DPSOH �*�� 5HSODFH WKHVH � OLQHV ZLWK WKH QH[W � OLQHV�
IRU HYHU\ Sy�� ,QGHHG� WDNH DQ\ � � ���

�
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 �

�
 � ��� � DQG5 �� MJ 
 �V�M � GV x
�

 � �� J 
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 � �� � � +HQFH 5 �� MJ 
 �V�M � GV � �� DQG WKHUHIRUH

� S���� ^ OLQH � �EHORZ 'HpQLWLRQ ����� 5HSODFH [ � ZLWK X

� S���� ^ OLQH � �EHORZ 'HpQLWLRQ ����� 5HSODFH H[LVW ZLWK H[LVWV

� S���� ^ OLQH �� IURP ERWWRP� 5HSODFH EH RSHQ EDOO ZLWK EH DQ RSHQ EDOO

� S���� ^ OLQH � IURP ERWWRP�5HSODFH �D
�
���D���E�DQG�F� ZLWK �D

�
���E���F�DQG�G�

� S���� ^ OLQH �� IURP ERWWRP �([DPSOH �3�� 5HSODFH �����F� ZLWK �����E�

� S���� ^ OLQH ��� ,QVHUW LI WKH VXEFROOHFWLRQ LV QRQHPSW\
> ��� D PHPEHU RI DQ\ EDVH IRU ; LI WKH VXEFROOHFWLRQ LV QRQHPSW\� @

� S���� ^ OLQH �� IURP ERWWRP �3URRI RI 3URSRVLWLRQ ������ 5HSODFH ; ZLWK [

� S���� ^ 3URSRVLWLRQ ���� LWHPV �E�� �F�� �G�� 5HSODFH WKUHH WLPHV > ZLWK ?

� S���� ^ OLQH ��� 5HSODFH LQ LW ZLWK LQ WKHP

� S���� ^ OLQH � �([DPSOH �5�� ,QVHUW VSDFH DIWHU ?PHWULF�

� S���� ^ OLQH � �([DPSOH �5�� ,QVHUW � DIWHU ?FRPSOHWH�

� S���� ^ OLQH �� �pUVW GLVSOD\HG IRUPXOD LQ ([DPSOH �7�� 5HSODFH G
 ZLWK G �
� S���� ^ OLQH � IURP ERWWRP �7KHRUHP ������ 5HSODFH �����D� ZLWK �����E�

� S���� ^ OLQH � �&RUROODU\ ������ 'HOHWH � DIWHU ?;�

� S���� ^ OLQH �� �7KHRUHP ������ 'HOHWH RI DIWHU ?)� DQG EHIRUH ?RYHU�

� S���� ^ OLQH � �GLVSOD\HG IRUPXOD�� 5HSODFH ) H- ZLWK )- H-
� S���� ^ OLQH �� 'HOHWH D DIWHU ?DQRWKHU� DQG EHIRUH ?FRQWLQXRXV�

� S���� ^ ODVW OLQH� 5HSODFH PHDJUH ZLWK PHDJHU

� S���� ^ OLQH �� 5HSODFH FRPHDJUH ZLWK FRPHDJHU

� S���� ^ OLQH �� 5HSODFH QRQPHDJUH ZLWK QRQPHDJHU

� S���� ^ OLQH � IURP ERWWRP �7KHRUHP ������ ,QVHUW FRPSOHWH EHIRUH ?PHWULF�

� S���� ^ OLQH � �3URRI RI &RUROODU\ ������ 5HSODFH $Q; ZLWK ;Q$

� S���� ^ OLQH ��� 5HSODFH VHFRQG FDWHJRU\ LQ [ ZLWK VHFRQG FDWHJRU\ LQ ;

� S���� ^ OLQH �� �([DPSOH �:�D�� OLQH ��� 5HSODFH ���� ZLWK ����

� S���� ^ OLQH �� �DERYH 6HFWLRQ ������ 5HSODFH 'XDOO\� $ ZLWK 'XDOO\� D

� S���� ^ OLQH �� �6HFWLRQ ����� OLQH ��� 5HSODFH RI $ ZLWK RI $

� S���� ^ OLQH �� �([DPSOH �;�� 5HSODFH # � x $ � ZLWK # � x � $ �



( UUDWD � � �

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH �7KHRUHP ����� ZLWK �7KHRUHP �����

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH WKHQ % � � ��� ZLWK WKHQ % � � ���

� S���� ^ OLQH � IURP ERWWRP �([DPSOH �=�L��� 'HOHWH D DIWHU ?LV�

� S���� ^ OLQH �� IURP ERWWRP� 5HSODFH DFFRUGLQJ R ZLWK DFFRUGLQJ WR

� S���� ^ OLQH ��� 5HSODFH G � b�I � 
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� 
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c
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� S���� ^ OLQH �� �3UREOHP ����� 5HSODFH S� � ZLWK Sb �

� S���� ^ OLQH � �3UREOHP ����E��� 5HSODFH 5 � �6�~5 � �6� ZLWK 5 � �6�~5 � �6�
� S���� ^ OLQH � �3UREOHP ����E��� 5HSODFH GLDP�6�

������ ZLWK GLDP�6�
��������

� S���� ^ OLQH �� �GLVSOD\HG IRUPXOD�� 5HSODFH G 	 ZLWK G 	 �[� \�
� S���� ^ OLQH �� �GLVSOD\HG IRUPXOD LQ 3UREOHP ����� 5HSODFH G � ZLWK G �
� S���� ^ OLQH � IURP ERWWRP� 5HSODFH � �&>�� �@� G� ZLWK � �&>�� �@� G 	 �
� S���� ^ OLQH � IURP ERWWRP� 5HSODFH �&>�� �@G 	 � ZLWK �&>�� �@� G 	 �
� S���� ^ OLQHV �� � IURP ERWWRP� 5HSODFH WZLFH �&>�� �@G � � ZLWK �&>�� �@� G � �
� S���� ^ OLQH �� �3UREOHP ������ ,QVHUW FRQWLQXRXV EHIRUH ?PDSSLQJ�

� S���� ^ OLQHV �� � IURP ERWWRP� ,WHPV �E�� �F� LQ 3UREOHP ���� VKRXOG UHDG�

�E� % � �[� v % � >[@ � DQG #% � >[@ v I\ � ;� G�\� [�  ~J�

�F� % � �[� � v % � >[@ DQG #% � �[� v I\ � ;� G�\� [�  ~J�

� S���� ^ OLQH � IURP ERWWRP �3UREOHP �����D��� 5HSODFH VHFRQG  ZLWK y

� S���� ^ OLQH �� �3UREOHP �����D��� 5HSODFH � $ x � % ZLWK � % x � $

� S���� ^ OLQH �� �3UREOHP �����D��� 5HSODFH 3UREOHPV ZLWK 3UREOHP

� S���� ^ OLQH � IURP ERWWRP �3UREOHP ������ ,QVHUW VSDFH DIWHU ?WRSRORJLFDO�

� S���� ^ OLQH � �+LQW WR 3UREOHP �����F��� 5HSODFH I� 
 � � � J �"!$# ZLWK I� 
 � � � J �%!$#
� S���� ^ OLQHV �� � �+LQW WR 3UREOHP �����E��� 5HSODFH WZLFH

�
� ZLWK �

�
� �

&�
� S���� ^ OLQH �� �+LQW WR 3UREOHP �����E��� 5HSODFH Ny� ZLWK NyP

� S���� ^ ODVW OLQH �+LQW WR 3UREOHP ������ 5HSODFH P � 1 ZLWK Q � 1
� S���� ^ OLQH � �+LQW WR 3UREOHP ������ 5HSODFH 9 �
 � � ZLWK GLDP�9 �
 �� �

� S���� ^ OLQH �� �3UREOHP �����D��� 5HSODFH 3UREOHPV ZLWK 3UREOHP

� S���� ^ OLQH � �3UREOHP �����E��� 5HSODFH
3UREOHPV �����D�� 7KHRUHPV ���� DQG ����� ZLWK &RUROODU\ ����

&KDSWHU �

� S���� ^ OLQH �� 5HSODFH LQFRUSRUDWH ZLWK LQFRUSRUDWHV

� S���� ^ OLQH � �'HpQLWLRQ ����� 5HSODFH [ DQG \ LQ ; ZLWK [ DQG \ LQ ;

� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ����� ,QVHUW �LLL� DIWHU ?V\PPHWU\�

� S���� ^ OLQH ��� 5HSODFH � x NoXN x MoMNXN  � ZLWK NoXN  MoMNXN  �

� S���� ^ OLQH �� 5HSODFH GLFXVV ZLWK GLVFXVV

� S���� ^ OLQH ��� ,QVHUW � DW WKH HQG RI WKH GLVSOD\HG OLQH

� S���� ^ OLQH �� ,QVHUW 6LPLODUO\� o[ � 0 � IRU HYHU\ VFDODU o�
> �VHH 3URSRVLWLRQ ���� DJDLQ�� 6LPLODUO\� o[ � 0 � IRU HYHU\ VFDODU o� @

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH
:b7 ' !�( 0

' c
ZLWK

:b6 ' !�( 0
' c
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� S���� ^ OLQHV � DQG � �IDU DERYH ([DPSOH �+�� 'HOHWH x MoMN7 NN[N

� S���� ^ OLQH � �GLVSOD\HG�� 5HSODFH No7N x MoMN7N ZLWK No7N  MoMN7N

� S���� ^ OLQH �� 5HSODFH �x N3 � N 	 DQG �x N3 � N 	 ZLWK �x N3 � N 	 DQG �x N3 � N �
� S���� ^ OLQH � �([DPSOH �,�� 5HSODFH 3 � � 2 ZLWK 3 � � 2

� S���� ^ OLQH �� ,QVHUW 7 � %>; �< @ DQG DIWHU ?0RUHRYHU� LI�

� S���� ^ OLQH �� IURP ERWWRP �DERYH 7KHRUHP ������ 5HSODFH LQWR ZLWK RQWR

� S���� ^ OLQH � IURP ERWWRP �3URRI RI 7KHRUHP ������ 5HSODFH GH ZLWK EH

� S���� ^ OLQH � IURP ERWWRP �3URRI RI 7KHRUHP ������ 5HSODFH 7[ 
 ZLWK 7[ �
� S���� ^ OLQH �� IURP ERWWRP �DERYH 7KHRUHP ������ 5HSODFH LI ZLWK RI

� S���� ^ OLQH � �3URRI RI 7KHRUHP ������ 5HSODFH NDN 	 ZLWK NDN 	  �
� S���� ^ OLQH � IURP ERWWRP� 5HSODFH �����E� ZLWK ����� SDUW�E��

� S���� ^ OLQH �� �3URRI RI &RUROODU\ ������ 5HSODFH % � >�@ ZLWK % � >�@
� S���� ^ OLQHV � DQG � IURP ERWWRP� 5HSODFH WZLFH : ZLWK F:
� S���� ^ OLQH � �DERYH 7KHRUHP ������ 5HSODFH DUULVHV ZLWK DULVHV

� S���� ^ OLQH � IURP ERWWRP �3URRI RI 7KHRUHP ������ 5HSODFH 0 ZLWK 1

� S���� ^ OLQH � IURP ERWWRP �DIWHU7KHRUHP ������ 5HSODFH %> H; � E< @ ZLWK %> H; � H< @
� S���� ^ OLQHV ����� �3URRI RI7KHRUHP ������5HSODFH WZLFH % � �[ � � ZLWK % �)� �[ � �
� S���� ^ OLQH �� �3URRI RI 7KHRUHP ������ 5HSODFH % � ��� ZLWK % �)� ���
� S���� ^ OLQH � �3URRI RI 3URSRVLWLRQ ������ 5HSODFH H � � % ZLWK H � � %

� S���� ^ OLQH �� IURP ERWWRP� 5HSODFH DQ RSHUDWRU ZLWK D WUDQVIRUPDWLRQ

� S���� ^ OLQH � �([DPSOH �/�� 5HSODFH 6 *  ZLWK 6 * [  
� S���� ^ OLQH �� �([DPSOH �0�� 5HSODFH

3 	�,+-� M| � M � ZLWK
3 	�,+.� M| � M �

� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ������ 5HSODFH ���� ZLWK ����

� S���� ^ OLQH � IURP ERWWRP �([DPSOH �1��5HSODFH 3UREOHP ZLWK ([DPSOH

� S���� ^ OLQHV �^�� �([DPSOH �2�� � OLQHV ZLWK � GLVSOD\HG IRUPXODV VKRXOG UHDG�

% � >; �< @ � OLHV LQ % 	 >; �< @�
DQG

% 	 >; �< @ LV FORVHG LQ %>; �< @�

� S���� ^ OLQH �� �([DPSOH �2�� ,QVHUW DIWHU ?�� DQG EHIRUH ?&RQFOXVLRQ��
0RUHRYHU� VWURQJ FRQYHUJHQFH WR FRPSDFW GLDJRQDOV ZDV VKRZQ LQ 3UREOHP �����

� S���� ^ OLQH �� �([DPSOH �2�� 5HSODFH ZKLFK LPSOLHV WKDW ZLWK DQG

� S���� ^ OLQH � �3URRI RI 3URSRVLWLRQ ������ 5HSODFH �����E� ZLWK �����I�

� S���� ^ OLQH � IURP ERWWRP �3URRI RI /HPPD ������ 5HSODFH I�[� ZLWK I � �[�
� S���� ^ OLQH � �3URRI RI 7KHRUHP ������ 5HSODFH LJ�[� ZLWK LJ�L[�

� S���� ^ OLQH �� IURP ERWWRP �([DPSOH �4�� 5HSODFH �4 ZLWK �4

� S���� ^ OLQH �� �([DPSOH �6� OLQH ��� 5HSODFH VSDFH ZLWK VSDFHV

� S���� ^ OLQH �� �3UREOHP ����D��� 5HSODFH HDFK o ZLWK HDFK QRQ]HUR o

� S���� ^ OLQH �� IURP ERWWRP �3UREOHP ����LLL
��� 5HSODFH o x � ZLWK MoM x �

� S���� ^ OLQH �� IURP ERWWRP �3UREOHP ������ 5HSODFH
3 
 � +-� ZLWK

3 
�/+.�
� S���� ^ OLQH �� �3UREOHP ������ 5HSODFH LI WKH LGHQWLW\ ZLWK RI WKH LGHQWLW\
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� S���� ^ OLQH � �3UREOHP ������ 5HSODFH / � / >; �< @ ZLWK / � / >0�< @

� S���� ^ OLQH �� �+LQW WR 3UREOHP ������ ,QVHUW � DIWHU ?<� DQG EHIRUH ?��

� S���� ^ OLQH �� �3UREOHP ������ 5HSODFH 7KHRUHP ���� ZLWK 7KHRUHP ����

� S���� ^ OLQH � IURP ERWWRP �3UREOHP ������ 5HSODFH ~ ZLWK v

� S���� ^ ODVW OLQH �3UREOHP ������ 5HSODFH 7KLV FDOOHG ZLWK 7KLV LV FDOOHG

� S���� ^ OLQH � �GLVSOD\HG IRUPXOD� 3UREOHP ������ 5HSODFH
N79 N  N7N DQG N9 6N  N6N ZLWK
N9 6N  N6N DQG N79 N  N7N LI 9 LV VXUMHFWLYH

� S���� ^ OLQH � IURP ERWWRP �3UREOHP ������ 5HSODFH ; ZLWK ;

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH YRQ 1HZPDQ ZLWK 1HZPDQ

� S���� ^ OLQH �� �3UREOHP ������ 5HSODFH %>C �0 @ ZLWK %>C�0 @
&KDSWHU �

� S���� ^ OLQH �� �DERYH 'HpQLWLRQ ����� 5HSODFH Y � ) ZLWK Y � ;

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH LQQHU VSDFH ZLWK LQQHU SURGXFW VSDFH

� S���� ^ OLQH � �([DPSOH �%�� 5HSODFH K � L ZLWK K � L

� S���� ^ ODVW OLQH �([DPSOH �&�� 5HSODFH ([DPSOH �' ZLWK ([DPSOH �'

� S���� ^ OLQH �� �([DPSOH �'�� 5HSODFH VLQFH HYHU\ ZLWK IRU HYHU\

� S���� ^ OLQH �� �GLVSOD\HG IRUPXOD EHORZ 'HpQLWLRQ ����� 5HSODFH  ZLWK v

� S���� ^ OLQH �� IURP ERWWRP� 5HSODFH DQG ZLWK $QG

� S���� ^ OLQHV � DQG � IURP ERWWRP� 5HSODFH WKUHH WLPHV
�0K � L� ZLWK �0� K � L� DQG �0K � L1 � ZLWK �0� K � L1 �

� S���� ^ OLQH �� 5HSODFH 3URSRVLWLRQ ��� ZLWK 3URSRVLWLRQ ���

� S���� ^ OLQH � �DERYH &RUROODU\ ������ 5HSODFH LQ [ LQ +� ZLWK [ LQ +�

� S���� ^ OLQHV �� DQG � IURP ERWWRP� 5HSODFH WZLFH 0 232 ZLWK 0 242
� S���� ^ OLQH �� �([DPSOH �+� OLQH ��� 5HSODFH I[J 2 ZLWK I]J 2
� S���� ^ OLQH �� �([DPSOH �+� OLQH ���� 5HSODFH VFDODU ZLWK QRQ]HUR VFDODU

� S���� ^ OLQH �� 5HSODFH &RUROODU\ ���� ZLWK &RUROODU\ ����

� S���� ^ OLQH � �3URRI RI 3URSRVLWLRQ ������ 5HSODFH Y LV 1 ZLWK Y LQ 1

� S���� ^ OLQH � �6WDWHPHQW RI 7KHRUHP ������ 'HOHWH RSHUDWRU

� S���� ^ OLQH � �3URRI RI 3URSRVLWLRQ ������ 'HOHWH � DIWHU ?HTXLYDOHQW�

� S���� ^ OLQH � �3URRI RI &RUROODU\ ������ 5HSODFH > ZLWK ?

� S���� ^ OLQH � IURP ERWWRP �GLVSOD\HG IRUPXOD� OLQH ��� 5HSODFH  ZLWK x

� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ������ 5HSODFH 6XSSRVH ZLWK VXSSRVH

� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ������ 5HSODFH
3 5 !�( ZLWK

3 �%! 5
� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ������ 5HSODFH � ob � ZLWK ! ob �

� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ������ 5HSODFH K[ � �[ � L ZLWK K[ � �[ � L
� S���� ^ OLQH �� �3URRI RI 7KHRUHP ������ 5HSODFH EDVLV ZLWK EDVHV

� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ������ 5HSODFH DQ ZLWK D VPDOOHVW

� S���� ^ OLQH �� IURP ERWWRP �([DPSOH ��/�� 5HSODFH EDVLV ZLWK EDVHV
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� S���� ^ OLQH � IURP ERWWRP �([DPSOH ��/�� 5HSODFH H � LV DQ ZLWK H � LV D
� S���� ^ OLQH � �([DPSOH ��/�� 5HSODFH H � LV DQ ZLWK H � LV D
� S���� ^ OLQH �� �([DPSOH ��/�� 5HSODFH EDVLV ZLWK EDVHV

� S���� ^ ODVW OLQH �GLVSOD\HG IRUPXOD�� 5HSODFH � ZLWK �
�

� S���� ^ OLQH �� �3URRI RI 7KHRUHP ������ 5HSODFH ,I ZLWK LI

� S���� ^ OLQH �� �3URRI RI 7KHRUHP ������ 5HSODFH NHN ZLWK NHN �
� S���� ^ OLQH �� �([DPSOH �/�E��� 5HSODFH I|� J 67!98 ZLWK I| � J�:!$8
� S���� ^ OLQH �� �3URSRVLWLRQ �����D��� 5HSODFH 3 � %>+@ ZLWK 3 � %>; @

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH RUWKRQRUPDO ZLWK RUWKRJRQDO

� S���� ^ OLQH ��� 5HSODFH VXFK ZLWK VXFK WKDW

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH RI QH[W ZLWK RI WKH QH[W

� S���� ^ OLQH �� �([DPSOH �2�� 5HSODFH RUWKRQRUPDO ZLWK RUWKRJRQDO

� S���� ^ OLQH �� �DERYH 'HpQLWLRQ ������ 5HSODFH I5�3 � �J �%!98 ZLWK I3 � J �%!$8
� S���� ^ OLQH � �3URRI ������ 5HSODFH �F� LPSOLHV �G� ZLWK �F� LPSOLHV �E�

� S���� ^ OLQH �� IURP ERWWRP �&RUROODU\ ������ 5HSODFH K L; ZLWK K � L;
� S���� ^ OLQH �� �DERYH 3URSRVLWLRQ ������ 5HSODFH MI�[�M ZLWK MI< �[�M
� S���� ^ OLQH ��� ,QVHUW LI ; LV D +LOEHUW VSDFH� EHIRUH ?ZKLFK�

� S���� ^ OLQH �� �3URRI RI 7KHRUHP ����� OLQH ��� ,QVHUW WKH DIWHU ?RI�

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH 7KHRUHP ���� ZLWK 3URSRVLWLRQ ����

� S���� ^ OLQH �� IURP ERWWRP�GLVSOD\HG IRUPXOD�� 5HSODFH �6
;
�7

;
� ZLWK �6�7 �

;
� S���� ^ OLQH �� �([DPSOH �3� EHORZ GLVSOD\HG PDWUL[�� 5HSODFH � 
 ZLWK � =
� S���� ^ OLQH �� �3URS� ������ 5HSODFH $Q RSHUDWRU ZLWK $ WUDQVIRUPDWLRQ

� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ������ 5HSODFH 5�7 � v ZLWK 5�7 � v

� S���� ^ OLQH � �3URRI RI 3URSRVLWLRQ ������ 5HSODFH �����E
;
� ZLWK �����E

;
�

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH 5�7 7
;
� � ZLWK 5�7 7

;
� �

� S���� ^ OLQH � IURP ERWWRP �3URSRVLWLRQ ������ 5HSODFH K7[ �[L ZLWK MK7[ �[LM

� S���� ^ ODVW OLQH �GLVSOD\HG IRUPXOD�� 5HSODFH MK7X �XL ZLWK MK7X �XLM

� S���� ^ OLQHV � DQG �� 5HSODFH DOO 7 ZLWK 3 �pYH WLPHV�

� S���� ^ OLQH �� �DERYH ([DPSOH �5�� 5HSODFH �����E
� ZLWK �����D
�

� S���� ^ OLQH � IURP ERWWRP �3URRI RI 7KHRUHP ������ &RUUHFW � % � b% �  �> 5 �
� S���� ^ OLQH � IURP ERWWRP� 5HSODFH 5�3 � ZLWK 5�3 �

� S���� ^ OLQHV ����� �3URSRVLWLRQ ������ ,QVHUW � WZLFH DW WKH HQG RI WKH OLQHV

� S���� ^ OLQH �� �7KHRUHP ������ 5HSODFH &RUROODU\ ���� ZLWK 3URSRVLWLRQ ����

� S���� ^ OLQH � �3URRI RI 7KHRUHP ������ 5HSODFH ���� ZLWK ����

� S���� ^ OLQH �� �3URRI RI 7KHRUHP ����� GLVSOD\HG IRUPXOD��5HSODFH + ZLWK +

� S���� ^ OLQH �� IURP ERWWRP� 5HSODFH 5��7
;
7 � � ZLWK 5�7

;
7 � �

� S���� ^ ODVW OLQH �3UREOHP ����� 5HSODFH M[ 
 �[�M ZLWK M[ 
 �\�M
� S���� ^ OLQHV ��� �� �3UREOHP ����� 5HSODFH VHFRQG [ � � 
�� [ � ZLWK [ � � 
�� [ �
� S���� ^ OLQH � �3UREOHP ����� 5HSODFH 3URSRVLWLRQ ZLWK 3URSRVLWLRQV
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� S���� ^ OLQH � �3UREOHP ������ 5HSODFH ��b
�
�,? � � ZLWK ��b

�
�,? �

@?
� S���� ^ OLQH �� �3UREOHP ������ 'HOHWH DQG

� S���� ^ OLQH �� �3UREOHP ������ 5HSODFH RUWKRJRQDO ZLWK RUWKRQRUPDO

� S���� ^ OLQHV � DQG � �3UREOHP ������ 6ZDS FRQYHUJH ZLWK FRQYHUJHV

� S���� ^ OLQHV �� DQG �� �3UREOHP ������ 5HSODFH WZLFH N7 
 N ZLWK N7 
 N
� S���� ^ OLQH �� �3UREOHP ������ 5HSODFH 3UREOHPV ��� ZLWK 3UREOHP ���

� S���� ^ OLQH �� �3UREOHP ������ 5HSODFH %>+ � �+ � @ ZLWK %>+� � . � @
� S���� ^ OLQH � IURP ERWWRP �3UREOHP ������ 5HSODFH . � 0 � ZLWK + � 0 �
� S���� ^ OLQH �� 5HSODFH PDWUL[ RI RSHUDWRUV ZLWK RSHUDWRU PDWULFHV

� S���� ^ ODVW OLQH �3UREOHP ������ 5HSODFH . � 0 � ZLWK + � 0 �
� S���� ^ OLQH ��� 5HSODFH PDWUL[ RI RSHUDWRUV ZLWK RSHUDWRU PDWULFHV

� S���� ^ OLQH � IURP ERWWRP�3UREOHP �����F���5HSODFH XQLODWHUDO ZLWK ELODWHUDO

� S���� ^ OLQH � IURP ERWWRP �3UREOHP �����F��� 5HSODFH
/ 	�,+A	 ZLWK

/ 	�,+ � 	
� S���� ^ OLQH � IURP ERWWRP �3UREOHP �����F��� 5HSODFH

/ 	� � 	 ZLWK
/ 	�,+ � 	

� S���� ^ ODVW OLQH DQG S���� ^ OLQHV �^� �+LQW WR 3UREOHP �����F��� 5HSODFH DOO3 BDC�,+ � 	 ZLWK
3 BFE�GIHJB:C�,+ � 	 DQG DOO

3 	�,+.� ZLWK
3 	�,+ B)E�GIH

� S���� ^ OLQH �� 5HSODFH
b3 B:C�,+ � 	 N[ � 0 
 N � c @? N[N ZLWK

b3 BFE�GIHJB:C�,+ � 	 N[ � N � c @? N[N
� S���� ^ OLQH �� 5HSODFH OLP 
 3 B:C�,+ � 	 N[ � 0 
 N � ZLWK OLP 
 3 BFE�GIHJB:C� + � 	 N[ � N �
� S���� ^ OLQH � IURP ERWRP �3UREOHP �����F� OLQH ��� 'HOHWH Q

� S���� ^ OLQH � �3UREOHP ������ 5HSODFH ([DPSOH �/�F� ZLWK ([DPSOH �/�F�

� S���� ^ OLQH ��� 5HSODFH x MK�4 
 b4�[ �[LM ZLWK  K�4 
 b4�[ �[L

� S���� ^ OLQH �� �+LQWV WR 3UREOHP ������ 5HSODFH �����G� ZLWK �����G�

� S���� ^ OLQHV � DQG � IURP ERWWRP� 5HSODFH WZLFH b4
@"K ? ��[N ZLWK b4

@"K ? �[N
� S���� ^ OLQH � IURP ERWWRP �+LQW WR 3UREOHP �����D��� 5HSODFH  ZLWK x

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH IK7H
'
� H

'
LJ ZLWK IK7H

'
� H

'
LJ

' !�(
&KDSWHU �

� S���� ^ OLQH � VKRXOG UHDG� �F���G� E\ 3URSRVLWLRQV ���� DQG ����

� S���� ^ OLQH �� �3URSRVLWLRQ ����� 5HSODFH 8 � 1 2 � + LV XQLWDU\� ZLWK
8 � 1 2 � 1 2 v + LV XQLWDU\ ZKHUH 1 2 LV 8 �LQYDULDQW�

� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ����� 5HSODFH  7 7
;
7 ZLWK  7

;
7 7

� S����� OLQHV ��^�� �3URRI RI 3URSRVLWLRQ ����� 5HSODFH DV IROORZV�
6LQFH 7 LV QRUPDO� 7 FRPPXWHV ZLWK 7

;
DQG 7 � +HQFH 1  1 �7 � UHGXFHV 7

�3UREOHP ����� DQG VR GRHV 1 2 � 7KHQ 1 2 LV 9 �LQYDULDQW EHFDXVH 7  9 34�
DQG VR WKH DERYH LQFOXVLRQ KROGV IRU , DQG 9 9

;
LQ %>1 2 @�

� S���� ^ OLQH � �3URRI RI /HPPD ����� 5HSODFH S 
 � T 
 � 1 ZLWK S 
 � T 
 � 1 �
� S���� ^ OLQHV � DQG � IURP ERWWRP� 5HSODFH WZLFH HYHU\ ZLWK IRU HYHU\

� S���� ^ OLQH � IURP ERWWRP �&RUROODU\ ������ 5HSODFH G�yb 	� ZLWK G�y � 	�

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH YRQ 1HZPDQ ZLWK 1HZPDQ
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� S���� ^ OLQH � �GLVSOD\HG IRUPXOD� DERYH 3URSRVLWLRQ ������ 5HSODFH 5 ZLWK 5

� S���� ^ OLQH � IURP ERWWRP �3URSRVLWLRQ ������ ,QVHUW ,I ��7 � LV HPSW\� WKHQ
> &ODLP �� ,I ��7 � LV HPSW\� WKHQ 
 r5 � ~�7 �� & LV ERXQGHG� @

� S���� ^ OLQH � IURP ERWWRP� ,QVHUW LI ��7 � LV HPSW\ DIWHU ?7KHRUHP �����

� S���� ^ 'LDJUDP� _ )LUVW URZ� ,QVHUW YHUWLFDO OLQH EHWZHHQ LNMO +QP DQG LRMOTS+QP
_ )RUWK URZ� 5HSODFH U M @O !4V-W L O9X PZY ZLWK U M @O\[!4V-W L O9X PZY

� S���� ^ OLQH �� IURP ERWWRP �3URSRVLWLRQ ������ 5HSODFH Io � J 
�/+ � ZLWK Io � J 
�/+ �
� S���� ^ OLQH � IURP ERWWRP �3URRI RI 3URSRVLWLRQ ������ 5HSODFH ���� ZLWK ����

� S���� ^ OLQHV �� DQG �� �3URRI RI 3URSRVLWLRQ ������ 5HSODFH DV IROORZV�
0RUHRYHU� VLQFH y � &Q�]A^ �7 � LI DQG RQO\ LI y, b 7 LV ERXQGHG EHORZ� WKH VDPH
DUJXPHQW RI 3URSRVLWLRQ ���� VKRZV WKDW &Q�]A^ �7 � LV RSHQ� XW

� S���� ^ OLQHV � DQG � IURP ERWWRP� 5HSODFH WZLFH VSHFWUXP ZLWK VSHFWUD

� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ������ 5HSODFH �]A^ �7 ;
� ZLWK �]A^ �7 ;

�
;

� S���� ^ OLQH �� IURP ERWWRP� 5HSODFH ��5� � >�� �@ ZLWK ��5� v >����

� S���� ^ OLQHV �� �� � IURP ERWWRP� 5HSODFH WKUHH WLPHV �̂ �7 � ZLWK �̂ �3 �

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH ~�7 � ZLWK ~�3 �

� S���� ^ OLQH �� 5HSODFH �̂ �7 � DQG ~�7 � ZLWK �̂ �-� DQG ~�-�

� SS�������� �3URRI RI 7KHRUHP ����� 5HSODFH QLQH WLPHV o � �
 ZLWK �b�� 
 0 � o 

� S���� ^ OLQH � �3URRI RI 7KHRUHP ������ 5HSODFH z � ~�7 � ZLWK z � ~�S�7 ��

� S���� ^ OLQH ��� 5HSODFH YRQ 1HZPDQ ZLWK 1HZPDQ

� S���� ^ OLQH �� IURP EHORZ �3URRI RI 3URSRVLWLRQ ������ 5HSODFH 5 ZLWK 5

� S���� ^ OLQH �� �DERYH 3URSRVLWLRQ ������ 'HOHWH WKH

� S���� ^ OLQH �� 5HSODFH YRQ 1HZPDQ ZLWK 1HZPDQ

� S���� ^ OLQH �� �&RUROODU\ ������ 'HOHWH � DQG N�y, b 7 � � � N x �MyM b N7N� � �
� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ������ ,QVHUW � DIWHU ? WKDW LV�

� S���� ^ OLQH �� �3URRI RI 3URSRVLWLRQ ������ 5HSODFH : �7 � ZLWK : �7 � �
� S���� ^ OLQHV � DQG �� 5HSODFH N7N  K7[ �[L ZLWK N7N  MK7[ �[LM

� S���� ^ OLQH �� �([DPSOH �%�� 5HSODFH 7 � %>+@ ZLWK 7 � %>; @

� S���� ^ OLQH �� �([DPSOH �%�� 5HSODFH PDQLIROGV ZLWK OLQHDU PDQLIROGV

� S���� ^ OLQH �� �([DPSOH �&�� 5HSODFH �_ �7 ;
�
;

ZLWK �̂ �7
;
�
;

� S���� ^ OLQH �� �([DPSOH �( ^ GLVSOD\HG�� 5HSODFH
/ 	�,+A	 ZLWK

/ 	�,+ � 	
� S���� ^ OLQH �� �([DPSOH �&�� 5HSODFH �Io � J 	�,+ � 	 � ZLWK VKLIW�Io � J 	�,+ � 	 �
� S���� ^ ODVW OLQH �([DPSOH �)�� 5HSODFH N\ � N � ZLWK N\ � 0 � N �
� S���� ^ OLQH � IURP ERWWRP �([DPSOH �*�� 5HSODFH v ZLWK �

� S���� ^ OLQH � IURP ERWWRP �([DPSOH �*�� 5HSODFH � � �_ �7 � ZLWK � �� �_ �7 �
� S���� ^ OLQH �� 5HSODFH PDWUL[ RI RSHUDWRUV ZLWK RSHUDWRU PDWULFHV

� S���� ^ OLQH � IURP ERWWRP �([DPSOH �+�� 5HSODFH y � �̂ �7 � ZLWK y �� �̂ �7 �

� S���� ^ OLQH �� �([DPSOH �+�� 5HSODFH ([DPSOH �( ZLWK ([DPSOH �'

� S���� ^ OLQH �� �([DPSOH �+ ^ GLVSOD\HG IRUPXOD�� 6ZDS �_ �7 � ZLWK �̂ �7 �

� S���� ^ OLQHV ����� �([DPSOH �+�� 5HSODFH
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LV QRW LQFOXGHG LQ WKH ERXQGDU\ RI WKH VSHFWUXP ZLWK KDV QRQHPSW\ LQWHULRU

� S���� ^ OLQH �� �GLVSOD\HG�� 5HSODFH DW WKH HQG RI WKH OLQH � ZLWK �

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH 7KHRUHP ���� ZLWK &RUROODU\ ����

� S���� ^ OLQHV ��� ��� �� �3URRI RI 3URSRVLWLRQ ������ 5HSODFH DV IROORZV�
FRPSDFW� WKHQ 7KHRUHP ���� HQVXUHV WKDWIy � �
 \ 
 JKDV QR ERXQGHG VXEVHTXHQFH�
7KDW LV� VXS � My � M � �  VXS � Ny � �� \ � N  �� DQG VR LQI � My � M  � IRU HYHU\ VXEVH�
TXHQFH Iy � J RI Iy 
 J� 7KXV y 
 � �� XW

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH H[LVWV ZLWK H[LVW

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH EDVLV ZLWK EDVHV

� S���� ^ OLQH �� �3URSRVLWLRQ ������ 5HSODFH K3
'
[ �3

'
[L ZLWK K3

'
[ �3

'
\L

� S���� ^ OLQH � IURP ERWWRP �GLVSOD\HG�� 5HSODFH y � b ZLWK q � b

� S���� ^ OLQH � IURP ERWWRP �GLVSOD\HG�� 5HSODFH �_ �7 � � " ZLWK �_ �7 �  "
� S���� ^ ODVW OLQH �GLVSOD\HG�� 5HSODFH y � b ZLWK q � b

� S���� ^ OLQHV � DQG � �3URSRVLWLRQ ������ 5HSODFH WZLFH
3 ' ( ZLWK

3 ' !�(
� S���� ^ OLQH �� �3URSRVLWLRQ ������ ,QVHUW [ DIWHU ?3 ` � DQG DIWHU ?3q�

� S���� ^ OLQH �� �3URSRVLWLRQ ������ 5HSODFH ~�7 �Q�̂ �7 � ZLWK �&Q~�7 ��Q�̂ �7 �

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH 'HpQLWLRQ ���� ZLWK &RUROODU\ ����

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH &RUROODU\ ���� ZLWK 3URSRVLWLRQ ����

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH 6LQFH ZLWK VLQFH

� S���� ^ ODVW OLQH� 5HSODFH 1LNRGw\Q ZLWK 1LNRGw\P

� S���� ^ OLQH � �7KHRUHP ����� GLVSOD\HG IRUPXOD�� 5HSODFH � ZLWK �

� S���� ^ OLQH � IURP ERWWRP� 'HOHWH � DW WKH HQG RI WKH OLQH

� S���� ^ OLQH �� �EHORZ 7KHRUHP ������ 5HSODFH 5�3 �e�� ZLWK 5�3 �e��

� S���� ^ OLQH ��� 5HSODFH + � I�J ZLWK + RI GLPHQVLRQ JUHDWHU WKDQ RQH

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH ;;
;

ZLWK ;
;
; � <

;
< b < <

;
� S���� ^ OLQH � IURP ERWWRP �3UREOHP ������ 5HSODFH ;

;
[ ZLWK ;

;
X

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH 3UREOHP ���� ZLWK WKH DERYH UHVXOW

� S���� ^ OLQH � IURP ERWWRP �3UREOHP ������ 5HSODFH 0 2  " ZLWK 0 2  I�J

� S���� ^ OLQH � IURP ERWWRP� 5HSODFH � ZLWK � EHIRUH ?0RUHRYHU�

� S���� ^ OLQHV �^�� �+LQW WR 3UREOHP �����E��� 5HSODFH DV IROORZV�
+LQW� 7DNH DQ\ � � o � 5� 6LQFH oL � ~�7 � DQG �oL, b 7 � LV K\SRQRUPDO�
N�oLb 7 � � � N x MoM � � �3UREOHP ������ +HQFH o

� N�oL, b 7 � � � �oL, b 7 �[N � x
o
� N[N � �N7[N � b�5HKoL[ �7[L� 7KXV �o,PK7[ �[L x N7[N � DQG ,PK7[ �[L  ��

5HIHU HQFHV 	 , QGH[

� S���� ^ OLQH �� IURP ERWWRP� 5HSODFH 1RWHV LQ ZLWK 1RWHV RQ

� S���� ^ OLQH ��� 5HSODFH 5ROW ZLWK +ROW

� S���� ^ ODVW OLQH� 5HSODFH �QG ZLWK �WK

� S���� ^ OLQH ��� ULJKW FROXPQ� 5HSODFH FRPHDJUH ZLWK FRPHDJHU

� S���� ^ OLQH ��� ULJKW FROXPQ� 5HSODFH PHDJUH ZLWK PHDJHU

� S���� ^ OLQH �� OHIW FROXPQ� 5HSODFH QRQPHDJUH ZLWK QRQPHDJHU
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� S���� ^ OLQH � IURP ERWWRP� ULJKW FROXPQ� 5HSODFH 1LNRG
\Q ZLWK 1LNRGw\P

� S���� ^ OLQH ��� OHIW FROXPQ� 'HOHWH UHVWULFWLRQ RI D IXQFWLRQ� �

� S���� ^ OLQHV � DQG � IURP ERWWRP� OHIW FROXPQ� ,QVHUW SDJH QXPEHU ���

acb�dfehgjilk:g"m CjH)n:HIoFCjprq


