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Introduction
7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�XVH�WKH�+3 ��*�WR�VROYH�HTXDWLRQV��RU�
V\VWHPV�RI�HTXDWLRQV��WR�JHW�D�QXPHULF�VROXWLRQ��7R�VROYH�HTXDWLRQV�IRU�
V\PEROLF�VROXWLRQV��VHH�FKDSWHU����§:RUNLQJ�ZLWK�H[SUHVVLRQV�¨�

7KLV�FKDSWHU�DOVR�LQFOXGHV�LQIRUPDWLRQ�RQ�KRZ�WR�XVH�WKH�ILQDQFLDO�VROYHU�
WR�FDOFXODWH�GHWDLOV�RQ�DPRXQWV�RI�PRQH\�ERUURZHG�RU�OHQW�
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About solving equations
<RX�FDQ�XVH�WKH�+3���*�QXPHULF�VROYHU�WR�VROYH�IRXU�W\SHV�RI�HTXDWLRQV��
<RX�VHOHFW�WKH�W\SH�RI�HTXDWLRQ�WKDW�\RX�ZDQW�WR�VROYH�IURP�WKH�QXPHULF�
VROYHU�FKRRVH�OLVW��

7R�DFFHVV�WKH�QXPHULF�VROYHU�FKRRVH�OLVW��SUHVV�>í�

7KH�IROORZLQJ�RSWLRQV�DUH�DYDLODEOH�IURP�WKH�FKRRVH�OLVW�

� 6ROYH�HTXDWLRQ

8VH�WKLV�RSWLRQ�WR�VROYH�DQ�HTXDWLRQ�IRU�DQ�XQNQRZQ�YDULDEOH��)RU�
H[DPSOH��\RX�FDQ�XVH�WKH�WKLV�RSWLRQ�WR�VROYH�WKH�IROORZLQJ�HTXDWLRQ�
IRU�[�

� 6ROYH�SRO\QRPLDO�HTXDWLRQ

8VH�WKLV�RSWLRQ�WR�ILQG�WKH�URRWV�RI�D�SRO\QRPLDO�HTXDWLRQ��)RU�
H[DPSOH��\RX�FDQ�XVH�WKLV�RSWLRQ�WR�ILQG�WKH�URRWV�RI�WKH�IROORZLQJ�
SRO\QRPLDO�

� 6ROYH�OLQHDU�V\VWHPV

8VH�WKLV�RSWLRQ�WR�VROYH�D�V\VWHP�RI�OLQHDU�HTXDWLRQV��WKDW�LV��D�VHW�RI�
VLPXOWDQHRXV�HTXDWLRQV��)RU�H[DPSOH��\RX�FDQ�XVH�WKLV�RSWLRQ�WR�VROYH�
WKH�IROORZLQJ�VLPXOWDQHRXV�HTXDWLRQV�WR�ILQG�WKH�YDOXH�RI�[�DQG�\�

� 6ROYH�GLIIHUHQWLDO�HTXDWLRQ

8VH�WKLV�RSWLRQ�WR�VROYH�ILUVW�RUGHU�GLIIHUHQWLDO�HTXDWLRQV��WKDW�LV�DQ�
HTXDWLRQ�WKDW�FRQWDLQV�D�GHULYDWLYH��)RU�H[DPSOH��WKH�IROORZLQJ�ILUVW�
RUGHU�GLIIHUHQWLDO�HTXDWLRQ�GHVFULEHV�WKH�UDWH�RI�UDGLRDFWLYH�GHFD\�
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Solving equations
Solving an equation
,Q�VROYLQJ�DQ�HTXDWLRQ��WKH�+3 ��*�XVHV�DQ\�H[LVWLQJ�YDOXHV�LW�KDV�VWRUHG�
IRU�WKH�YDULDEOHV�LQ�WKH�HTXDWLRQ��7KHVH�PD\�EH�YDULDEOHV�WKDW�\RX�KDYH�
FUHDWHG��RU�YDULDEOHV�WKDW�WKH�FDOFXODWRU�KDV�XVHG�LQ��RU�JHQHUDWHG�IURP��
SUHYLRXV�FDOFXODWLRQV��%HIRUH�\RX�VROYH�DQ�HTXDWLRQ��LI�QHFHVVDU\�XVH�)LOH�
0DQDJHU�WR�GHOHWH�DQ\�YDULDEOHV�FRUUHVSRQGLQJ�WR�WKH�RQHV�WKDW�\RXU�
HTXDWLRQ�FRQWDLQV�

Example

7KLV�H[DPSOH�GHPRQVWUDWHV�KRZ�WR�VROYH�DQ�HTXDWLRQ�LQ�[�DQG�\�IRU�[��
ZKHQ�\� ����7KH�HTXDWLRQ�LV�

�� 2SHQ�WKH�QXPHULF�VROYHU�FKRRVH�OLVW�DQG�
VHOHFW�62/9(�(48$7,21�IURP�WKH�PHQX��7KH�
6ROYH�(TXDWLRQ�LQSXW�IRUP�LV�GLVSOD\HG�

>í\

�� (QWHU�WKH�HTXDWLRQ�WR�VROYH�DQG�SODFH�LW�LQ�
WKH�(4�ILHOG��

��tOz` ¶<}=��s
<��O}>ær�\

�� 7KH�YDULDEOHV�WKDW�WKH�HTXDWLRQ�FRQWDLQV�
DUH�GLVSOD\HG��(QWHU�WKH�NQRZQ�YDOXH�IRU�\�
LQ�WKH�<��ILHOG�

]]��2.

�� 6HOHFW�WKH�;��ILHOG�DQG�SUHVV�62/9(�WR�VROYH�
WKH�HTXDWLRQ�IRU�[��7KH�VROXWLRQ�DSSHDUV�LQ�
WKH�;��ILHOG�

[62/9(

7R�VSHHG�XS�WKH�VROYH�SURFHVV��HQWHU�DQ�HVWLPDWH�RI�WKH�YDOXH�IRU�
WKH�YDULDEOH�WKDW�\RX�ZDQW�WR�ILQG��

4
x
y
-- 

 cos 3 πx( )sin
·

+ 2=
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Interpreting results

$IWHU�LW�VROYHV�DQ�HTXDWLRQ��WKH�QXPHULF�VROYHU�UHWXUQV�LQIRUPDWLRQ�UHODWLQJ�
WR�WKH�VROXWLRQ�SURFHVV��

7R�GLVSOD\�WKH�VROXWLRQ�LQIRUPDWLRQ��SUHVV�,1)2��,I�WKH�QXPHULF�VROYHU�
IRXQG�D�VROXWLRQ�WR�WKH�HTXDWLRQ��LW�GLVSOD\V�RQH�RI�WKH�IROORZLQJ�WKUHH�
PHVVDJHV�

=HUR 7KH�QXPHULF�VROYHU�ZDV�DEOH�WR�VROYH�WKH�HTXDWLRQ�ZLWKLQ�
WKH�OLPLWV�RI�LWV�DFFXUDF\�

6LJQ�5HYHUVDO 7KH�QXPHULF�VROYHU�IRXQG�WZR�SRLQWV�ZKHUH�WKH�YDOXH�RI�
WKH�HTXDWLRQ�KDV�RSSRVLWH�VLJQV��EXW�LW�FDQQRW�ILQG�D�SRLQW�
LQ�EHWZHHQ�ZKHUH�WKH�YDOXH�LV����3RVVLEOH�FDXVHV�DUH�WKDW�
WKH�WZR�SRLQWV�DUH�OHVV�WKDQ�RQH�LQ�WKH���WK�GHFLPDO�SODFH�
DSDUW��RU�WKH�HTXDWLRQ�LV�QRW�UHDO�YDOXHG�EHWZHHQ�WKH�VLJQ�
UHYHUVDO�SRLQWV�

([WUHPXP 7KLV�UHSUHVHQWV�RQH�RI�WKH�IROORZLQJ�FRQGLWLRQV�

� 7KH�QXPHULF�VROYHU�IRXQG�D�SRLQW�ZKHUH�WKH�YDOXH�RI�
WKH�HTXDWLRQ�DSSUR[LPDWHV�D�ORFDO�PLQLPXP�RU�
PD[LPXP��7KH�SRLQW�PD\�RU�PD\�QRW�UHSUHVHQW�D�URRW�

� 7KH�QXPHULF�VROYHU�VWRSSHG�VHDUFKLQJ�DW�HLWKHU�WKH�
ODUJHVW�RU�VPDOOHVW�QXPEHU�LQ�WKH�FDOFXODWRUªV�UDQJH�

,I�WKH�QXPHULF�VROYHU�GLG�QRW�ILQG�D�VROXWLRQ��LW�GLVSOD\V�RQH�RI�WKH�
IROORZLQJ�H[SODQDWRU\�PHVVDJHV�

%DG�*XHVV�HV� 2QH�RU�PRUH�RI�WKH�LQLWLDO�JXHVVHV�OLH�RXWVLGH�WKH�GRPDLQ�
RI�WKH�HTXDWLRQ�

&RQVWDQW" 7KH�YDOXH�RI�WKH�HTXDWLRQ�LV�WKH�VDPH�DW�HYHU\�SRLQW�WKDW�
ZDV�VDPSOHG�
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Solving equations
Solving polynomial equations
3RO\QRPLDO�HTXDWLRQV�DUH�RI�WKH�IRUP�

)RU�H[DPSOH��WKH�IROORZLQJ�HTXDWLRQ�LV�D�WKLUG�RUGHU�SRO\QRPLDO�

<RX�FDQ�XVH�WKH�+3���*�WR�

� ILQG�WKH�URRWV�RI�D�SRO\QRPLDO

� ILQG�WKH�FRHIILFLHQWV�RI�D SRO\QRPLDO��JLYHQ�D�VHW�RI�URRWV�

7R�VROYH�D�SRO\QRPLDO��\RX�H[SUHVV�LW�DV�D�YHFWRU�RI�LWV�FRHIILFLHQWV��)RU�
H[DPSOH��FRQVLGHU�WKH�SUHYLRXV�H[DPSOH�

,Q�YHFWRU�IRUP��WKLV�FDQ�EH�H[SUHVVHG�DV�IROORZV�

1RWH�WKDW�LI�D�SRO\QRPLDO�GRHV�QRW�LQFOXGH�D�WHUP�IRU�D�SDUWLFXODU�SRZHU��
\RX�QHHG�WR�LQFOXGH�D���LQ�WKH�YHFWRU�WR�UHSUHVHQW�WKH�WHUP��)RU�H[DPSOH�

(TXDWLRQ 9HFWRU

Example

7KLV�H[DPSOH�GHVFULEHV�KRZ�WR�ILQG�WKH�URRWV�RI�WKH�SRO\QRPLDO�HTXDWLRQ�
�

�� 2SHQ�WKH�QXPHULF�VROYHU�DQG�VHOHFW�62/9(�
32/<�WR�GLVSOD\�WKH�&RHIILFLHQWV�LQSXW�IRUP��

D[Q E[Q �– … F[� G[ H� � � � � � 

�[� �[� �[– �� � � 

�[� �[� �[– �� � � 

� � �– �

�[� �� � � �

5x
3 2x– � � �– �

�[� �[� �[– �� � � 
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�� :LWK�WKH�FXUVRU�LQ�WKH�&RHIILFLHQWV�ILHOG��SUHVV�(',7��0DWUL[�:ULWHU�
RSHQV��UHDG\�IRU�XVH�

�� ,Q�0DWUL[�:ULWHU��HQWHU�WKH�FRHIILFLHQWV�RQ�
WKH�WRS�URZ�RI�WKH�PDWUL[��6HH�FKDSWHU����
§9HFWRUV��OLVWV��DUUD\V��DQG�PDWULFHV¨�IRU�
LQIRUPDWLRQ�RQ�XVLQJ�0DWUL[�:ULWHU�

�� 3UHVV�\�WR�SODFH�WKH�YDOXHV�RQ�WKH�LQSXW�
IRUP�

�� 3UHVV�]�WR�SODFH�WKH�FXUVRU�LQ�WKH�5RRWV�
ILHOG�

�� 3UHVV�62/9(��7KH�+3���*�VROYHV�WKH�
HTXDWLRQ�DQG�SODFHV�WKH�URRWV��LQ�YHFWRU�
IRUP��LQ�WKH�5RRWV�ILHOG��

�� 7R�FRS\�WKH�HTXDWLRQ�RU�WKH�URRWV�WR�WKH�
FRPPDQG�OLQH��PRYH�WR�WKH�ILHOG�WR�FRS\�
DQG�SUHVV�6<0%�

6<0%[6<0%\
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Solving equations
Finding a polynomial from a set of roots

7R�ILQG�D�SRO\QRPLDO�HTXDWLRQ�WKDW�FRUUHVSRQGV�WR�D�VHW�RI�URRWV��XVH�WKH�
IROORZLQJ�SURFHGXUH�

�� 2SHQ�WKH�QXPHULF�VROYHU�DQG�VHOHFW�62/9(�32/<�WR�GLVSOD\�WKH�
&RHIILFLHQWV�LQSXW�IRUP��

�� 3UHVV�]�WR�SODFH�WKH�FXUVRU�LQ�WKH�5RRWV�ILHOG��DQG�SUHVV�(',7��0DWUL[�
:ULWHU�RSHQV��UHDG\�IRU�XVH�

�� ,Q�0DWUL[�:ULWHU��HQWHU�WKH�URRWV�RQ�WKH�WRS�URZ�RI�WKH�PDWUL[��DQG�
SUHVV�\�WR�SODFH�WKH�YDOXHV��LQ�YHFWRU�IRUP��RQ�WKH�LQSXW�IRUP�

�� 3UHVV�[�WR�SODFH�WKH�FXUVRU�LQ�WKH�&RHIILFLHQWV�ILHOG�

�� 3UHVV�62/9(��7KH�QXPHULF�VROYHU�VROYHV�WKH�HTXDWLRQ�DQG�SODFHV�WKH�
FRHIILFLHQWV��LQ�YHFWRU�IRUP��LQ�WKH�&RHIILFLHQWV�ILHOG�

Solving linear systems
$�OLQHDU�V\VWHP�LV�D�VHW�RI�OLQHDU�HTXDWLRQV�ZKHUH�WKHUH�LV�PRUH�WKDQ�RQH�
LQGHSHQGHQW�YDULDEOH��)RU�H[DPSOH��WKH�IROORZLQJ�LV�D�V\VWHP�ZKHUH�WKHUH�
DUH�WZR�OLQHDU�HTXDWLRQV�DQG�WZR�LQGHSHQGHQW�YDULDEOHV�

7KHUH�DUH�WKUHH�W\SHV�RI�OLQHDU�V\VWHPV�

� ([DFWO\�GHWHUPLQHG�V\VWHPV�DUH�V\VWHPV�ZKHUH�WKHUH�LV�WKH�VDPH�
QXPEHU�RI�HTXDWLRQV�DV�WKHUH�DUH�LQGHSHQGHQW�YDULDEOHV��7KH�+3���*�
FDQ�VROYH�WKHVH�V\VWHPV�WR�WKH�OLPLWV�RI�LWV�DFFXUDF\�

� 2YHU�GHWHUPLQHG�V\VWHPV�DUH�V\VWHPV�ZKHUH�WKHUH�LV�D�JUHDWHU�
QXPEHU�RI�HTXDWLRQV�WKDQ�WKHUH�DUH�LQGHSHQGHQW�YDULDEOHV��8VXDOO\�
WKHUH�LV�QR�H[DFW�VROXWLRQ�WR�WKHVH�V\VWHPV��7KH�+3���*�UHWXUQV�WKH�
OHDVW�VTXDUHV�VROXWLRQ�

� 8QGHU�GHWHUPLQHG�V\VWHPV�DUH�V\VWHPV�ZKHUH�WKHUH�LV�D�VPDOOHU�
QXPEHU�RI�HTXDWLRQV�WKDQ�WKH�QXPEHU�RI�LQGHSHQGHQW�YDULDEOHV��
8VXDOO\�WKHUH�LV�DQ�LQILQLWH�QXPEHU�RI�VROXWLRQV�WR�WKHVH�V\VWHPV��7KH�
+3���*�UHWXUQV�WKH�VROXWLRQ�ZLWK�WKH�PLQLPXP�(XFOLGHDQ�QRUP�

�[ �\� � 

�[ �\– � 
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Representing a system as matrices

7R�VROYH�D�OLQHDU�V\VWHP��\RX�UHSUHVHQW�WKH�V\VWHP�LQ�PDWUL[�IRUP�ZLWKLQ�
WKH�QXPHULF�VROYHU��,Q�RUGHU�WR�UHSUHVHQW�WKH�V\VWHP�LQ�PDWUL[�IRUP��\RX�
QHHG�WR�WUDQVSRVH�WKH�HTXDWLRQV�WR�D�IRUP�ZKHUH�WKH�LQGHSHQGHQW�
YDULDEOHV�DUH�WR�WKH�OHIW�RI�WKH� �VLJQ��DQG�WKH�FRQVWDQW�LV�RQ�WKH�ULJKW��)RU�
H[DPSOH��FRQVLGHU�WKH�IROORZLQJ�VHW�RI�HTXDWLRQV�

%HIRUH�\RX�DWWHPSW�WR�VROYH�WKLV�V\VWHP��PDQLSXODWH�WKH�HTXDWLRQV�WR�WKH�
IROORZLQJ�IRUP�

7KHVH�HTXDWLRQV�FDQ�EH�UHSUHVHQWHG�DV�D�VHW�RI�WKUHH�PDWULFHV�

� D�PDWUL[�WKDW�FRQWDLQV�WKH�YDULDEOH�FRHIILFLHQWV

� D�PDWUL[�WKDW�FRQWDLQV�WKH�FRQVWDQWV

� D�PDWUL[�WKDW�FRQWDLQV�WKH�YDULDEOHV�WR�VROYH�IRU�

:KHQ�\RX�VROYH�WKLV�V\VWHP��\RX�VSHFLI\�WKH�ILUVW�WZR�PDWULFHV�DQG�WKH�
DQVZHUV�DUH�UHWXUQHG�LQ�WKH�WKLUG�PDWUL[�

�[ �\– �� � 

�[ �\ �–� �� 

�[ �\– �– 

�[ �\� �� 

� �–

� �

�–

��

[
\
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Solving equations
Example

7R�VROYH�WKH�IROORZLQJ�OLQHDU�V\VWHP�

�� 2SHQ�WKH�QXPHULF�VROYHU�DQG�VHOHFW�62/9(�
/,1�6<6�WR�GLVSOD\�WKH�6ROYH�6\VWHP�LQSXW�
IRUP��

>í�\

�� 0DNH�VXUH�WKDW�WKH�FXUVRU�LV�LQ�WKH�$��ILHOG�
DQG�SUHVV�(',7��0DWUL[�:ULWHU�RSHQV��UHDG\�
IRU�XVH��&UHDWH�D�FRHIILFLHQWV�PDWUL[�

(',7��

�� 3UHVV�\�WR�UHWXUQ�WR�WKH�6ROYH�6\VWHP�
LQSXW�IRUP��7KH�PDWUL[�WKDW�\RX�FUHDWHG�
DSSHDUV�LQ�WKH�$��ILHOG�

\

�� 3ODFH�WKH�FXUVRU�LQ�WKH�%��ILHOG�DQG�SUHVV�
(',7�WR�GLVSOD\�0DWUL[�:ULWHU��&UHDWH�D�
FRQVWDQWV�PDWUL[�

](',7��

�� 3UHVV�\�WR�UHWXUQ�WR�WKH�6ROYH�6\VWHP�
LQSXW�IRUP��7KH�PDWUL[�WKDW�\RX�FUHDWHG�
DSSHDUV�LQ�WKH�%��ILHOG�

\

�� 3UHVV�]�WR�SODFH�WKH�FXUVRU�LQ�WKH�;��ILHOG�
DQG�SUHVV�62/9(��7KH�QXPHULF�VROYHU�VROYHV�
WKH�OLQHDU�V\VWHP�DQG�ZULWHV�WKH�DQVZHUV�WR�
D�PDWUL[��7KH�UHVXOWV�PDWUL[�LV�GLVSOD\HG�LQ�
WKH�;��ILHOG��

]�62/9(

�[ �\– �]� �– 

[ �\– �]� � 

�[ \– �]– � 
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�� 5HWXUQ�WR�WKH�GHIDXOW�VFUHHQ��7KH�UHVXOWV�
PDWUL[�LV�ZULWWHQ�WR�WKH�KLVWRU\�

\

Solving differential equations
7KLV�VHFWLRQ�H[SODLQV�KRZ�WR�XVH�WKH�QXPHULF�VROYHU�WR�VROYH�GLIIHUHQWLDO�
HTXDWLRQV�

�� 2SHQ�WKH�QXPHULF�VROYHU�DQG�VHOHFW�62/9(�',))�(4�WR�GLVSOD\�WKH�6ROYH�
(TXDWLRQ�LQSXW�IRUP��

�� 8VH�WKH�PHWKRG�GHVFULEHG�LQ�§6ROYLQJ�DQ�HTXDWLRQ¨�RQ�SDJH�����WR�
VSHFLI\�WKH�HTXDWLRQ�

�� 8VH�WKH�DUURZ�NH\V�WR�QDYLJDWH�WR�WKH�ILHOGV�DQG�SUHVV�(',7��7KH�GHIDXOW�
VHWWLQJV�DUH�IRU�DQ�HTXDWLRQ�ZKHUH�[�LV�D�IXQFWLRQ�RI�\��7KH�ILHOGV�DUH�DV�
IROORZV�

)� +ROGV�WKH�HTXDWLRQ�WR�EH�VROYHG�

,1'(3� 6SHFLILHV�WKH�LQGHSHQGHQW�YDULDEOH��7KLV�GHIDXOWV�WR�[�

,1,7� &RQWDLQV�WKH�LQLWLDO�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�

),1$/� &RQWDLQV�WKH�LQGHSHQGHQW�YDULDEOHªV�ILQDO�YDOXH�

62/1� 6SHFLILHV�WKH�VROXWLRQ�YDULDEOH��7KLV�GHIDXOWV�WR�\��

,1,7� &RQWDLQV�WKH�VROXWLRQ�YDULDEOHªV�LQLWLDO�YDOXH�

),1$/� 'LVSOD\V�WKH�VROXWLRQ�YDULDEOHªV�ILQDO�YDOXH�ZKHQ�WKH�
HTXDWLRQ�LV�VROYHG��<RX�FDQQRW�HGLW�WKLV�YDOXH�

72/� &RQWDLQV�WKH�DFFHSWDEOH�OHYHO�RI�DEVROXWH�HUURU��7KLV�
GHIDXOWV�WR��������

67(3� &RQWDLQV�WKH�LQLWLDO�VWHS�VL]H�WR�EH�XVHG�DV�WKH�VROYHU�
DWWHPSWV�WR�ILQG�D�VROXWLRQ�

67,)) &KHFN�WKLV�ILHOG�ZKHQ�WKH�VROYH�SURFHVV�GRHV�QRW�
ZRUN��RU�LV�WDNLQJ�D�ORQJ�WLPH��,W�GLVSOD\V�DGGLWLRQDO�
ILHOGV�ZKHUH�\RX�FDQ�HQWHU�SDUWLDO�GHULYDWLYH�
LQIRUPDWLRQ�LQ�RUGHU�WR�REWDLQ�D�VWLII�VROXWLRQ��6HH�WKH�
$GYDQFHG�8VHUªV�*XLGH�IRU�PRUH�LQIRUPDWLRQ�
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Solving equations
�� 3UHVV�62/9(��7KH�FDOFXODWRU�VROYHV�WKH�HTXDWLRQ��,I�WKH�SURFHVV�WDNHV�D�
ORQJ�WLPH��RU�GRHV�QRW�SURGXFH�D�VROXWLRQ�

D� 3UHVV���WR�VWRS�WKH�SURFHVV�

E� 5H�HGLW�WKH�LQSXW�IRUP�WR�FKHFN�WKH�67,))�RSWLRQ�

F� (QWHU�SDUWLDO�GHULYDWLYH�LQIRUPDWLRQ�EHIRUH�WU\LQJ�DJDLQ�

Using the financial solver
8VH�WKH�ILQDQFLDO�VROYHU�WR�SHUIRUP�WLPH�YDOXH�RI�PRQH\�FDOFXODWLRQV��DQG�
WR�FDOFXODWH�DPRUWL]DWLRQ�DPRXQWV�WKDW�UHODWH�WR�WKHVH�FDOFXODWLRQV�

� 7LPH�YDOXH�RI�PRQH\�FDOFXODWLRQV�UHODWH�WR�D�ERUURZHG�DPRXQW�RI�
PRQH\�WKDW�LV�WR�EH�UHSDLG��DW�D�IL[HG�FRPSRXQGLQJ�LQWHUHVW�UDWH��RYHU�D�
SHULRG�RI�WLPH��

� $PRUWL]DWLRQ�LV�WKH�ZD\�WKH�UHSD\PHQWV�DUH�GLYLGHG�EHWZHHQ�WKH�
SULQFLSDO�DPRXQW�DQG�LQWHUHVW�RQ�WKH�ORDQ�

�7KH�ILQDQFLDO�VROYHU�DOORZV�\RX�WR�FDOFXODWH�DQ\�RQH�RI�WKH�SDUDPHWHUV�IRU�
D�WLPH�YDOXH�RI�PRQH\�WUDQVDFWLRQ��<RX�FDQ�SHUIRUP�PRGHOOLQJ�E\�HQWHULQJ�
DOO�SDUDPHWHUV�H[FHSW�RQH��DQG�FDOFXODWLQJ�WKH�YDOXH�IRU�WKH�PLVVLQJ�RQH��

Time-value-of-money calculation parameters

7KH�ILQDQFLDO�VROYHU�XVHV�WKH�IROORZLQJ�SDUDPHWHUV�

1 7KH�WRWDO�QXPEHU�RI�FRPSRXQGLQJ�LQWHUHVW�SHULRGV�DQG�
SD\PHQWV��$�FRPSRXQGLQJ�LQWHUHVW�SHULRG�LV�WKH�SHULRG�
DIWHU�ZKLFK�WKH�DPRXQW�RI�LQWHUHVW�WKDW�WKH�ORDQ�KDV�DFFUXHG�
LV�DGGHG�WR�WKH�SULQFLSDO��7KH�ILQDQFLDO�VROYHU�DVVXPHV�WKDW�
WKLV�SHULRG�FRUUHVSRQGV�WR�WKH�SD\PHQW�SHULRG�

,�<5 7KH�DQQXDO�LQWHUHVW�UDWH��H[SUHVVHG�DV�D�QRPLQDO�
SHUFHQWDJH�

39 7KH�YDOXH�RI�WKH�ORDQ�DW�WKH�EHJLQQLQJ�RI�WKH�ILUVW�SHULRG�

307 7KH�SHULRGLF�SD\PHQW�DPRXQW��RU�WKH�UHSD\PHQW�DPRXQW�
WKDW�LV�WR�EH�PDGH�LQ�HDFK�SHULRG�

)9 7KH�YDOXH�RI�WKH�ORDQ�DW�WKH�HQG�RI�WKH�1WK�SHULRG��)RU�
H[DPSOH��LI�\RX�ZHUH�FDOFXODWLQJ�GHWDLOV�RI�D�FRPSOHWH�ORDQ�
UHSD\PHQW��WKLV�YDOXH�ZRXOG�EH���

%(*�(1' :KHWKHU�WKH�SD\PHQW�LV�PDGH�DW�WKH�EHJLQQLQJ�RU�HQG�RI�WKH�
SD\PHQW�SHULRG��
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Time-value-of-money calculations
�� 3UHVV�<(�WR�RSHQ�WKH�ILQDQFLDO�VROYHU��

7KH�7LPH�9DOXH�RI�0RQH\�LQSXW�IRUP�LV�GLVSOD\HG�

�� 'HSHQGLQJ�RQ�WKH�YDOXH�WKDW�\RX�ZDQW�WR�FDOFXODWH��HQWHU�YDOXHV�LQWR�
WKH�ILHOGV�

� 7R�HQWHU�D�YDOXH�LQ�D�ILHOG��SODFH�WKH�FXUVRU�LQ�WKH�ILHOG��HQWHU�WKH�
YDOXH�DQG�SUHVV�\��7KH�YDOXH�DSSHDUV�LQ�WKH�KLJKOLJKWHG�ILHOG�

� 7R�HGLW�DQ�H[LVWLQJ�YDOXH��SODFH�WKH�FXUVRU�LQ�WKH�ILHOG�DQG�SUHVV�
(',7��(GLW�WKH�YDOXH�RQ�WKH�FRPPDQG�OLQH�DQG�SUHVV�\�

� 7R�VSHFLI\�ZKHWKHU�SD\PHQWV�DUH�PDGH�DW�WKH�EHJLQQLQJ�RU�WKH�HQG�
RI�WKH�SD\PHQW�SHULRG��SODFH�WKH�KLJKOLJKW�LQ�WKH�%HJ�(QG�ILHOG�DQG�
SUHVV�&+226���7KH�%HJ�(QG�ILHOG�LV�LPPHGLDWHO\�EHORZ�WKH�3�<U�
ILHOG��,W�GLVSOD\V�HLWKHU�%(*�RU�(1'���6HOHFW�WKH�YDOXH�\RX�ZDQW�IURP�
WKH�OLVW�

�� 8VH�WKH�DUURZ�NH\V�WR�PRYH�WKH�FXUVRU�WR�WKH�ILHOG�IRU�WKH�YDOXH�WR�EH�
GHWHUPLQHG�DQG�SUHVV�62/9(��

7KH�ILQDQFLDO�VROYHU�VROYHV�WKH�FDOFXODWLRQ�DQG�WKH�FRPSXWHG�YDOXH�
DSSHDUV�LQ�WKH�ILHOG�

�� 3UHVV���WR�UHWXUQ�WR�WKH�GHIDXOW�VFUHHQ��7KH�YDOXH�WKDW�\RX�
FRPSXWHG�LV�GLVSOD\HG�LQ�WKH�KLVWRU\�

)RU�H[DPSOH��WR�FDOFXODWH�WKH�PRQWKO\�SD\PHQWV�RQ�D����������PRUWJDJH�
RYHU�D����\HDU�SHULRG�DW�DQ�LQWHUHVW�UDWH�RI������

�� 3UHVV�<(�WR�RSHQ�WKH�ILQDQFLDO�VROYHU��

7KH�7LPH�9DOXH�RI�0RQH\�LQSXW�IRUP�LV�GLVSOD\HG�

�� (QWHU�WKH�YDOXHV�LQWR�WKH�UHOHYDQW�ILHOGV��
1RWH�WKDW�WKH�QXPEHU�RI�SD\PHQWV�LV������
RU����WLPHV����

�� 8VH�WKH�DUURZ�NH\V�WR�SODFH�WKH�FXUVRU�LQ�
WKH�307�ILHOG��DQG�SUHVV�62/9(��7KH�PRQWKO\�
DPRXQW�DSSHDUV�LQ�WKH�307�ILHOG�

62/9(
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Solving equations
Amortizing the calculation

$IWHU�\RX�KDYH�SHUIRUPHG�D�WLPH�YDOXH�RI�PRQH\�FDOFXODWLRQ��\RX�FDQ�
DPRUWL]H�WKH�UHVXOWV��WKDW�LV��FDOFXODWH�WKH�DPRXQW�RI�SULQFLSDO�DQG�WKH�
DPRXQW�RI�LQWHUHVW�WKDW�\RX�SD\�RYHU�D�SHULRG��

7KH�VWDUWLQJ�YDOXH�IRU�WKH�DPRUWL]DWLRQ�FDOFXODWLRQV��WKDW�LV�WKH�SRLQW�IURP�
ZKLFK�WKH�SD\PHQW�DQG�LQWHUHVW�GHWDLOV�LV�FDOFXODWHG��LV�WKH�LQLWLDO�YDOXH�
�VWRUHG�LQ�WKH�39�ILHOG��LQ�WKH�7LPH�9DOXH�RI�0RQH\�LQSXW�IRUP��7R�
DPRUWL]H�SD\PHQWV�IURP�WKH�SUHYLRXV�H[DPSOH��SHUIRUP�WKH�IROORZLQJ�

�� (QWHU�GHWDLOV�IRU�WKH�WLPH�YDOXH�RI�PRQH\�FDOFXODWLRQ��DQG�ILQG�WKH�
PRQWKO\�SD\PHQW�YDOXH�DV�LQ�WKH�SUHYLRXV�H[DPSOH��

�� 3UHVV�$025��7KH�$PRUWL]H�LQSXW�IRUP�LV�
GLVSOD\HG�

$025

�� ,Q�WKH�3D\PHQWV�ILHOG��HQVXUH�WKDW�WKH�
QXPEHU�RI�SD\PHQWV�WR�DPRUWL]H�LV�VHW�WR�
����DQG�SUHVV�$025��7KH�ILQDQFLDO�VROYHU�
DPRUWL]HV�WKH�SD\PHQWV�DQG�GLVSOD\V�WKH�
UHVXOWV�

$025

)RU�WKH�ILUVW�\HDUªV�SD\PHQWV��WKH�ILQDQFLDO�VROYHU�WHOOV�\RX�

� WKH�SULQFLSDO�UHPDLQLQJ�DIWHU�WKH�QXPEHU�RI�SD\PHQWV�LV�PDGH

� WKH�LQWHUHVW�FRPSRQHQW�RI�WKH�SD\PHQWV

� WKH�EDODQFH�RI�WKH�SULQFLSDO�DIWHU�WKH�QXPEHU�RI�SD\PHQWV�KDYH�
EHHQ�PDGH�

2QFH�\RX�KDYH�DPRUWL]HG�D�EDWFK�RI�SD\PHQWV��\RX�FDQ�VHW�WKH�ORDQ�
EDODQFH�DV�WKH�VWDUWLQJ�YDOXH�IRU�DPRUWL]DWLRQ��7KLV�ZD\�\RX�FDQ�DPRUWL]H�
SD\PHQWV�IRU�HDFK�\HDU�WR�FRPSDUH�SULQFLSDO�DQG�LQWHUHVW�GHWDLOV�DW�
GLIIHUHQW�VWDJHV�RI�WKH�ORDQ�
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7R�DPRUWL]H�WKH�VHFRQG�\HDU�RI�WKH�ORDQªV�SD\PHQWV�

�� 3UHVV�%→39��

7KH�VWDUWLQJ�YDOXH�LV�VHW�WR�WKH�YDOXH�LQ�WKH�%DODQFH�ILHOG�

�� ,Q�WKH�3D\PHQWV�ILHOG��HQVXUH�WKDW�WKH�
QXPEHU�RI�SD\PHQWV�WR�DPRUWL]H�LV�VHW�WR�
����DQG�SUHVV�$025��7KH�ILQDQFLDO�VROYHU�
DPRUWL]HV�WKH�VHFRQG�\HDUªV�SD\PHQWV��DQG�
GLVSOD\V�WKH�GHWDLOV��

$025

�� :KHQ�\RX�ILQLVK��SUHVV���WR�UHWXUQ�WR�
WKH�7LPH�9DOXH�RI�0RQH\�LQSXW�IRUP��1RWH�
WKDW�WKH�FXUUHQW�VWDUWLQJ�DPRXQW�LV�
GLVSOD\HG�LQ�WKH�39�ILHOG�
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