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)LQGLQJ�DUHDV ����������������������������������������������������������������� ����

)LQGLQJ�LQWHUVHFWLRQV ���������������������������������������������������� ����

7DEOHV ���������������������������������������������������������������������������������� ����

&XVWRPL]LQJ�WDEOH�YDOXHV���������������������������������������������� ����

6SHFLDO�SORWWLQJ�DQG�WDEOH�YDULDEOHV��������������������������������� ����

Introduction
7KH�+3 ��*�HQDEOHV�\RX�WR�SORW�IXQFWLRQV�DQG�VWDWLVWLFDO�GDWD��DQG�WR�
DQDO\]H�WKH�PDWKHPDWLFDO�FKDUDFWHULVWLFV�RI�SORWWHG�IXQFWLRQV��6L[WHHQ�SORW�
W\SHV�DUH�DYDLODEOH��7KHVH�DUH�

� IXQFWLRQ�SORWV � SVHXGR�FRQWRXU�SORWV

� SDUDPHWULF�SORWV � <�VOLFH�SORWV

� SRODU�SORWV � JULGPDS�SORWV

� FRQLF�SORWV � SDUDPHWULF�VXUIDFH�SORWV

� GLIIHUHQWLDO�HTXDWLRQV � IDVW���'�SORWV

� WUXWK�SORWV � VFDWWHU�SORWV

� VORSHILHOG�SORWV � EDU�JUDSKV

� ZLUHIUDPH�SORWV � KLVWRJUDPV
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Plotting graphs
Basic plotting
7KH�+3 ��*ªV�SORWWLQJ�DSSOLFDWLRQ�HQDEOHV�\RX�WR�JUDSK�IXQFWLRQV��<RX�FDQ�
FUHDWH�WKH�IXQFWLRQV�EHIRUH�RSHQLQJ�WKH�DSSOLFDWLRQ��RU�FUHDWH�D�IXQFWLRQ�
RQFH�WKH�SORWWLQJ�DSSOLFDWLRQ�LV�RSHQ��

<RX�FDQ�DOVR�SORW�VWDWLVWLFDO�GDWD��6WDWLVWLFDO�GDWD�QHHGV�WR�EH�SODFHG�LQ�D�
PDWUL[�EHIRUH�LW�FDQ�EH�SORWWHG��<RX�FDQ�FUHDWH�WKH�PDWUL[�EHIRUH�RSHQLQJ�
WKH�SORWWLQJ�DSSOLFDWLRQ��RU�FUHDWH�LW�RQFH�WKH�DSSOLFDWLRQ�LV�RSHQ�

<RX�FDQ�SORW�DQ\�QXPEHU�RI�IXQFWLRQV�DW�RQH�WLPH��KRZHYHU��\RX�FDQ�RQO\�
GUDZ�RQH�VWDWLVWLFDO�SORW�DW�D�WLPH��<RX�FDQ��KRZHYHU��VXSHULPSRVH�D�QHZ�
VWDWLVWLFDO�SORW�RYHU�D�SUHYLRXVO\�GUDZQ�VWDWLVWLFDO�SORW�

To draw a non-statistical plot

�� 3UHVV�<D�WR�GLVSOD\�WKH�3ORW�6HWXS�
VFUHHQ�

�� ,I�WKH�W\SH�RI�SORW�\RX�ZDQW�WR�GUDZ�LV�QRW�
WKH�RQH�VKRZQ�LQ�WKH�7\SH�ILHOG��SUHVV�
&+226�DQG�VHOHFW�D�QHZ�SORW�W\SH�

<RX�FDQ�DOVR�VHOHFW�D�SORW�W\SH�E\�SUHVVLQJ�
`�DQG�WKH�ILUVW�OHWWHU�RI�WKH�QDPH�RI�WKH�SORW�W\SH��)RU�H[DPSOH��WR�
VHOHFW�JULGPDS��SUHVV�̀ *��7KH�YDOXH�LQ�WKH�7\SH�ILHOG�FKDQJHV�WR�WKH�
SORW�W\SH�\RX�VHOHFWHG�

�� &KDQJH�ZKDWHYHU�SORWWLQJ�SDUDPHWHUV�QHHG�FKDQJLQJ�

7KH�SDUDPHWHUV�RQ�WKH�3ORW�6HWXS�VFUHHQ�YDU\�DFFRUGLQJ�WR�WKH�W\SH�RI�
SORW�\RX�DUH�GUDZLQJ��7KH\�DUH�GLVFXVVHG�ODWHU���6HH�§3ORW�W\SHV¨�RQ�
SDJH ������

�� 3UHVV�<A�

7KH�3ORW�¥�)XQFWLRQ�VFUHHQ�LV�GLVSOD\HG��
7KLV�VFUHHQ�OLVWV�WKH�IXQFWLRQV�\RX�ODVW�
SORWWHG��

�� 7R�GHOHWH�DOO�WKH�IXQFWLRQV�OLVWHG��SUHVV�
l�&/($5�

�� 7R�GHOHWH�D�SDUWLFXODU�IXQFWLRQ�EXW�NHHS�RWKHUV��XVH�WKH�DUURZ�NH\V�WR�
KLJKOLJKW�WKH�IXQFWLRQ�DQG�SUHVV�'(/�

,I�\RX�ILQG�\RX�KDYH�GHOHWHG�D�IXQFWLRQ�E\�DFFLGHQW��SUHVV�
G <A�
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�� 7R�FKDQJH�D�IXQFWLRQ�

D� 8VH�WKH�DUURZ�NH\V�WR�KLJKOLJKW�WKH�IXQFWLRQ�

E� 3UHVV�(',7�

7KH�IXQFWLRQ�LV�GLVSOD\HG�LQ�(TXDWLRQ�:ULWHU�

F� (GLW�WKH�IXQFWLRQ�

G� 3UHVV�\�

(TXDWLRQ�:ULWHU�FORVHV�DQG�\RXU�HGLWHG�IXQFWLRQ�RYHUZULWHV�WKH�
IXQFWLRQ�\RX�FKRVH�WR�PRGLI\�

7R�FDQFHO�\RXU�HGLW��SUHVV�G<A�

�� 7R�FKRRVH�D�XVHU�GHILQHG�IXQFWLRQ�

D� +LJKOLJKW�WKH�IXQFWLRQ�EHORZ�ZKLFK�\RX�ZDQW�WKH�QHZ�IXQFWLRQ�WR�
EH�SODFHG�

E� 3UHVV�&+226��

$�OLVW�RI�XVHU�GHILQHG�IXQFWLRQV�LV�GLVSOD\HG�

F� +LJKOLJKW�WKH�IXQFWLRQ�\RX�ZDQW�WR�SORW�

G� 3UHVV�2.�

6HH�§8VHU�GHILQHG�IXQFWLRQV¨�RQ�SDJH�����IRU�LQVWUXFWLRQV�RQ�KRZ�WR�
FUHDWH�XVHU�GHILQHG�IXQFWLRQV�

�� 7R�FUHDWH�D�QHZ�IXQFWLRQ�WR�EH�SORWWHG�

D� 3UHVV�$''�WR�RSHQ�(TXDWLRQ�:ULWHU�

E� &UHDWH�WKH�IXQFWLRQ�

F� 3UHVV�\�

(TXDWLRQ�:ULWHU�FORVHV�DQG�\RXU�QHZ�IXQFWLRQ�LV�DGGHG�WR�WKH�OLVW�RI�
IXQFWLRQV�WR�EH�SORWWHG�

��� 3UHVV�<B�WR�GLVSOD\�WKH�3ORW�:LQGRZ�VFUHHQ�

��� ,I�QHFHVVDU\��FKDQJH�WKH�SORW�ZLQGRZ�SDUDPHWHUV�

7KH�SDUDPHWHUV�RQ�WKH�3ORW�:LQGRZ�VFUHHQ�YDU\�DFFRUGLQJ�WR�WKH�W\SH�
RI�SORW�\RX�DUH�GUDZLQJ��7KH\�DUH�GLVFXVVHG�ODWHU���6HH�§3ORW�W\SHV¨�RQ�
SDJH �����

��� 7KH�+3 ��*�NHHSV�D�UHFRUG�RI�\RXU�ODVW�SORW��7KLV�HQDEOHV�\RX�WR�GUDZ�
D�QHZ�IXQFWLRQ��RU�VHW�RI�IXQFWLRQV���RU�GDWD�PDWUL[��RYHU�WKH�WRS�RI�DQ�
HDUOLHU�IXQFWLRQ��VHW�RI�IXQFWLRQV��RU�GDWD�PDWUL[��,I�\RX�GR�QRW�ZDQW�WR�
LQFOXGH�WKH�HDUOLHU�SORW��SUHVV�(5$6(�

��� 7R�SORW�WKH�IXQFWLRQ�V���SUHVV�'5$:�
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To draw a statistical plot

�� 3UHVV�<D�WR�GLVSOD\�WKH�3ORW�6HWXS�
VFUHHQ�

�� 3UHVV�&+226�DQG�VHOHFW�WKH�W\SH�RI�
VWDWLVWLFDO�SORW�\RX�ZDQW�WR�GUDZ��EDU��
KLVWRJUDP��RU�VFDWWHU�

�� 3UHVV ]�WR�PRYH�WR�WKH�Σ'$7�ILHOG�
�� 3UHVV�<O�WR�RSHQ�0DWUL[�:ULWHU�

�� &UHDWH�D�PDWUL[�WR�UHSUHVHQW�WKH�VWDWLVWLFDO�GDWD�\RX�ZDQW�WR�SORW�

�� 3UHVV�\�

�� 7KH�PDWUL[�\RX�HQWHUHG�DSSHDUV�RQ�VFUHHQ�ZLWKLQ�VTXDUH�EUDFNHWV��
3UHVV�2.�WR�FRQWLQXH��RU�PRGLI\�WKH�PDWUL[�LI�QHFHVVDU\�EHIRUH�SUHVVLQJ�
2.��

�� 7KH�+3 ��*�KDV�D�QXPEHU�RI�VHWWLQJV�WKDW�GHWHUPLQH�IHDWXUHV�VXFK�DV�
WKH�SDUW�RI�WKH�JUDSK�WR�EH�GLVSOD\HG��WKH�VFDOH�RI�WKH�JUDSK��DQG�VR�RQ��
7KHVH�VHWWLQJV�DUH�OLVWHG�RQ�WKH�

� 3ORW�6HWXS�VFUHHQ�DQG

� 3ORW�:LQGRZ�VFUHHQ��E\�SUHVVLQJ�< B��

7KH�VHWWLQJV�OLVWHG�RQ�WKHVH�WZR�VFUHHQV�YDU\�DFFRUGLQJ�WR�WKH�W\SH�RI�
JUDSK�\RX�DUH�SORWWLQJ��7KH\�DUH�GLVFXVVHG�ODWHU���6HH�§6WDWLVWLFDO�SORWV¨�
RQ�SDJH �������,I�QHFHVVDU\��FKDQJH�WKH�GHIDXOW�RU�FXUUHQW�YDOXHV�RI�
WKHVH�VHWWLQJV�EHIRUH�SORWWLQJ�\RXU�GDWD�PDWUL[��

�� 7KH�+3 ��*�NHHSV�D�UHFRUG�RI�\RXU�ODVW�SORW��7KLV�HQDEOHV�\RX�WR�GUDZ�
D�QHZ�VWDWLVWLFDO�SORW�RYHU�WKH�WRS�RI�DQ�HDUOLHU�SORW��,I�\RX�GR�QRW�ZDQW�
WR�LQFOXGH�WKH�HDUOLHU�SORW��SUHVV�(5$6(�

��� 7R�SORW�WKH�GDWD�PDWUL[��SUHVV�'5$:�

<RX�FDQ�SORW�WKH�HTXDWLRQV�OLVWHG�RQ�WKH�3ORW�¥�)XQFWLRQ�VFUHHQ��
RU�WKH�GDWD�VDYHG�LQ�WKH�Σ'$7�YDULDEOH��ZLWKRXW�ILUVW�GLVSOD\LQJ�
DQ\�RI�WKH�WKUHH�SORWWLQJ�SDUDPHWHUV�VFUHHQV��-XVW�SUHVV�<C�
WR�VHOHFW�WKH�*UDSK�FRPPDQG��<RXU�HTXDWLRQ�V��RU�GDWD�PDWUL[�
DUH�SORWWHG��7KH�SDUDPHWHUV�FXUUHQWO\�VHW�RQ�WKH�3ORW�:LQGRZ�
DQG�3ORW�6HWXS�LQSXW�IRUPV�DUH�XVHG�WR�GHWHUPLQH�WKH�
DSSHDUDQFH�RI�WKH�SORW�
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Plot types
7KLV�VHFWLRQ�GHVFULEHV�WKH����SORW�W\SHV�WKDW�WKH�+3 ��*�FDQ�GUDZ��7KH�
SURFHGXUH�IRU�SORWWLQJ�HDFK�W\SH�LV�VHW�RXW�LQ�WKH�SUHYLRXV�VHFWLRQ��§%DVLF�
SORWWLQJ¨��

7KH�SORW�ZLQGRZ�DQG�SORW�VHWXS�SDUDPHWHUV�IRU�HDFK�SORW�W\SH�DUH�
SURYLGHG��7KH�LQSXW�IRUPV�IRU�VHWWLQJ�WKHVH�SDUDPHWHUV�DUH�GLVSOD\HG�E\�
SUHVVLQJ�< B DQG�< D�UHVSHFWLYHO\�

Function plots

7KH�FDOFXODWRUªV�GHIDXOW�SORW�W\SH�LV�WKH�IXQFWLRQ�SORW��$�IXQFWLRQ�SORW�SORWV�
HTXDWLRQV�WKDW�UHWXUQ�D�XQLTXH�I�[��IRU�HDFK�YDOXH�RI�[��$Q�H[DPSOH�LV�

�

:KHQ�HQWHULQJ�D�IXQFWLRQ�WR�EH�SORWWHG��PDNH�VXUH�WKDW�LW�LV�LQ�WKH�IRUP�
\  I�[���)RU�H[DPSOH��DQ�HTXDWLRQ�LQ�WKH�IRUP��[���\�¥��� ���VKRXOG�EH�
HQWHUHG�DV�¥��[�����

Figure 4-3: Default plot window and plot setup parameters for function plots

Figure 4-4: Sample function plot

Plot window parameters

+�9LHZ 7KH�KRUL]RQWDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�
KRUL]RQWDO�YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�KRUL]RQWDO�
YDOXH�LQ�WKH�VHFRQG�ILHOG��

9�9LHZ 7KH�YHUWLFDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�YHUWLFDO�
YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�YHUWLFDO�YDOXH�LQ�WKH�
VHFRQG�ILHOG�

y x
3

2x
2

x–+=
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Plotting graphs
/RZ 7KH�VPDOOHVW�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�WKDW�\RX�
ZDQW�SORWWHG�

+LJK 7KH�JUHDWHVW�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�WKDW�\RX�
ZDQW�SORWWHG�

6WHS 'HWHUPLQHV�WKH�UHVROXWLRQ�RI�WKH�SORW��,W�LV�WKH�KRUL]RQWDO�
GLVWDQFH¦LQ�XQLWV�RU�SL[HOV¦EHWZHHQ�WZR�SORWWHG�SRLQWV��
/DUJHU�VWHS�VL]HV�SURYLGH�VSHHGLHU�SORWV��EXW�VKRZ�OHVV�
GHWDLO��6PDOOHU�VWHS�VL]HV�SURYLGH�PRUH�GHWDLO�EXW�WDNH�
ORQJHU�WR�GUDZ���)RU�IXQFWLRQV��WKH�GHIDXOW�VWHS�VL]H�LV�����
XQLWV���6HH�DOVR�3,;(/6�EHORZ�

3L[HOV :KHQ�WKLV�ILHOG�LV�FKHFNHG��WKH�67(3�YDOXH�LV�PHDVXUHG�LQ�
SL[HOV��:KHQ�XQFKHFNHG¦ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦
WKH�VWHS�YDOXH�LV�PHDVXUHG�LQ�XQLWV��

$XWR 5HVHWV�WKH�YHUWLFDO�GLVSOD\�UDQJH�VR�WKDW�WKH�PD[LPD�DQG�
PLQLPD�ZLWKLQ�WKH�VSHFLILHG�KRUL]RQWDO�GLVSOD\�UDQJH�DUH�
GLVSOD\HG�

&KRRVH�WKLV�RSWLRQ�E\�SUHVVLQJ�$872��7KH�9�9LHZ�ILHOGV�
DUH�UHFDOFXODWHG�

Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��LQ�WKLV�FDVH��IXQFWLRQ��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�WR�EH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�
JUDGLDQV�

(4 7KH�HTXDWLRQ�RU�OLVW�RI�HTXDWLRQV�\RX�ZDQW�WR�SORW��,W�
GHIDXOWV�WR�WKH�HTXDWLRQ�V��OLVWHG�RQ�WKH�3ORW�)XQFWLRQV�
VFUHHQ��EXW�LW�FDQ�EH�FKDQJHG�RQ�WKH�3ORW�6HWXS�LQSXW�
IRUP�

,QGHS 7KH�QDPH�RI�WKH�LQGHSHQGHQW�YDULDEOH�

&RQQHFW :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦WKH�SORWWHG�
SRLQWV�DUH�FRQQHFWHG�WR�IRUP�D�OLQH�RU�FXUYH��ZKHQ�
XQFKHFNHG��RQO\�WKH�SORWWHG�SRLQWV�DUH�GLVSOD\HG�

6LPXOW :KHQ�FKHFNHG��HDFK�HTXDWLRQ�OLVWHG�RQ�WKH�3ORW�)XQFWLRQV�
LQSXW�IRUP�LV�SORWWHG�VLPXOWDQHRXVO\��ZKHQ�XQFKHFNHG¦
ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦RQH�HTXDWLRQ�LV�SORWWHG�IXOO\�
EHIRUH�WKH�QH[W�HTXDWLRQ�LV�SORWWHG�
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+�7LFN 7KH�QXPEHU�RI�XQLWV��RU�SL[HOV��EHWZHHQ�WLFN�PDUNV�RQ�
WKH�KRUL]RQWDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ���7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�
\RX�KDYH�FKRVHQ�WR�GLVSOD\�D[HV��3UHVV�d�WR�LQFOXGH�RU�
H[FOXGH�D[HV�

9�7LFN 7KH�QXPEHU�RI�SL[HOV�RU�XQLWV�EHWZHHQ�WLFN�PDUNV�RQ�WKH�
YHUWLFDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

3L[HOV :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW¦WKH�YDOXHV�LQ�WKH�
+�7LFN�DQG�9�7LFN�ILHOGV�DUH�LQWHUSUHWHG�DV�SL[HOV��:KHQ�
XQFKHFNHG��WKHVH�YDOXHV�DUH�LQWHUSUHWHG�DV�XQLWV�

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

Parametric plots

$�SDUDPHWULF�SORW�LV�D�FRPSRXQG�RI�WZR�HTXDWLRQV��ZLWK�WKH�GHSHQGHQW�
YDULDEOH�LQ�HDFK�EHLQJ�D�IXQFWLRQ�RI�WKH�VDPH�LQGHSHQGHQW�YDULDEOH��$Q�
H[DPSOH�LV�[�W�� ��VLQ��W��DQG�\�W�� ��VLQ��W���<RX�QHHG�WR�FRPELQH�ERWK�
HTXDWLRQV�LQWR�WKH�IRUP�D���EL�ZKHUH�D�LV�WKH�ILUVW�HTXDWLRQ�DQG�E�LV�WKH�
VHFRQG�HTXDWLRQ��7R�FRQWLQXH�WKH�H[DPSOH��\RX�ZRXOG�QHHG�WR�VSHFLI\��DV�
WKH�HTXDWLRQ�WR�SORW���VLQ��W�����VLQ��W�L�

Figure 4-5: Default plot window and plot setup parameters for parametric plots

Figure 4-6: Sample parametric plot
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Plot window parameters

+�9LHZ 7KH�KRUL]RQWDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�
KRUL]RQWDO�YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�KRUL]RQWDO�
YDOXH�LQ�WKH�VHFRQG�ILHOG��

9�9LHZ 7KH�YHUWLFDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�YHUWLFDO�
YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�YHUWLFDO�YDOXH�LQ�WKH�
VHFRQG�ILHOG�

/RZ 7KH�VPDOOHVW�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�WKDW�\RX�
ZDQW�SORWWHG�

+LJK 7KH�JUHDWHVW�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�WKDW�\RX�
ZDQW�SORWWHG�

6WHS 'HWHUPLQHV�WKH�UHVROXWLRQ�RI�WKH�SORW��,W�LV�WKH�KRUL]RQWDO�
GLVWDQFH¦LQ�XQLWV�RU�SL[HOV¦EHWZHHQ�WZR�SORWWHG�SRLQWV��
/DUJHU�VWHS�VL]HV�SURYLGH�VSHHGLHU�SORWV��EXW�VKRZ�OHVV�
GHWDLO��6PDOOHU�VWHS�VL]HV�SURYLGH�PRUH�GHWDLO�EXW�WDNH�
ORQJHU�WR�GUDZ��6HH�DOVR�3,;(/6�EHORZ�

3L[HOV :KHQ�WKLV�ILHOG�LV�FKHFNHG��WKH�67(3�YDOXH�LV�PHDVXUHG�LQ�
SL[HOV��:KHQ�XQFKHFNHG¦ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦
WKH�VWHS�YDOXH�LV�PHDVXUHG�LQ�XQLWV��

$XWR 5HVHWV�WKH�KRUL]RQWDO�GLVSOD\�UDQJH�DQG�WKH�YHUWLFDO�
GLVSOD\�UDQJH�VR�WKDW�WKH�SORW�ILOOV�WKH�VFUHHQ�

&KRRVH�WKLV�RSWLRQ�E\�SUHVVLQJ�$872��7KH�+�9LHZ�DQG�
9�9LHZ�ILHOGV�DUH�UHFDOFXODWHG�

Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��LQ�WKLV�FDVH��SDUDPHWULF��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�WR�EH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�
JUDGLDQV�

(4 7KH�HTXDWLRQV�\RX�ZDQW�WR�SORW��,W�GHIDXOWV�WR�WKH�
HTXDWLRQV�OLVWHG�RQ�WKH�3ORW�¥�3DUDPHWULF�VFUHHQ�EXW�LW�FDQ�
EH�FKDQJHG�RQ�WKH�3ORW�6HWXS�LQSXW�IRUP�

,QGHS 7KH�QDPH�RI�WKH�LQGHSHQGHQW�YDULDEOH��XVXDOO\�W�IRU�
SDUDPHWULF�SORWV��
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&RQQHFW :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦WKH�SORWWHG�
SRLQWV�DUH�FRQQHFWHG�WR�IRUP�D�OLQH�RU�FXUYH��ZKHQ�
XQFKHFNHG��RQO\�WKH�SORWWHG�SRLQWV�DUH�GLVSOD\HG�

6LPXOW :KHQ�FKHFNHG��HDFK�HTXDWLRQ�OLVWHG�RQ�WKH�3ORW�¥�
3DUDPHWULF�LQSXW�IRUP�LV�SORWWHG�VLPXOWDQHRXVO\��ZKHQ�
XQFKHFNHG¦ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦RQH�HTXDWLRQ�LV�
SORWWHG�IXOO\�EHIRUH�WKH�QH[W�HTXDWLRQ�LV�SORWWHG�

+�7LFN 7KH�QXPEHU�RI�XQLWV��RU�SL[HOV��EHWZHHQ�WLFN�PDUNV�RQ�
WKH�KRUL]RQWDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

9�7LFN 7KH�QXPEHU�RI�SL[HOV�RU�XQLWV�EHWZHHQ�WLFN�PDUNV�RQ�WKH�
YHUWLFDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

3L[HOV :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW¦WKH�YDOXHV�LQ�WKH�
+�7LFN�DQG�9�7LFN�ILHOGV�DUH�LQWHUSUHWHG�DV�SL[HOV��:KHQ�
XQFKHFNHG��WKHVH�YDOXHV�DUH�LQWHUSUHWHG�DV�XQLWV�

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

Polar plots

$�SRODU�SORW�LV�D�JUDSK�RI�D�IXQFWLRQ�GHVFULEHG�DFFRUGLQJ�WR�WKH�SRODU�
FRRUGLQDWH�V\VWHP�I�θ���7KH�LQGHSHQGHQW�YDULDEOH�LV�WKH�SRODU�DQJOH��θ��$Q�
H[DPSOH�LV�U� ��VLQ�θ����VLQ��θ��

Figure 4-7: Default plot window and plot setup parameters for polar plots
Page 4-10 Plotting graphs



Plotting graphs
Figure 4-8: Sample polar plot

Plot window parameters

+�9LHZ 7KH�KRUL]RQWDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�
KRUL]RQWDO�YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�KRUL]RQWDO�
YDOXH�LQ�WKH�VHFRQG�ILHOG�

9�9LHZ 7KH�YHUWLFDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�YHUWLFDO�
YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�YHUWLFDO�YDOXH�LQ�WKH�
VHFRQG�ILHOG�

/RZ 7KH�VPDOOHVW�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�WKDW�\RX�
ZDQW�SORWWHG�

+LJK 7KH�JUHDWHVW�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�WKDW�\RX�
ZDQW�SORWWHG�

6WHS 'HWHUPLQHV�WKH�UHVROXWLRQ�RI�WKH�SORW��,W�LV�WKH�KRUL]RQWDO�
GLVWDQFH¦LQ�XQLWV�RU�SL[HOV¦EHWZHHQ�WZR�SORWWHG�SRLQWV��
/DUJHU�VWHS�VL]HV�SURYLGH�VSHHGLHU�SORWV��EXW�VKRZ�OHVV�
GHWDLO��6PDOOHU�VWHS�VL]HV�SURYLGH�PRUH�GHWDLO�EXW�WDNH�
ORQJHU�WR�GUDZ��6HH�DOVR�3,;(/6�EHORZ�

3L[HOV :KHQ�WKLV�ILHOG�LV�FKHFNHG��WKH�67(3�YDOXH�LV�PHDVXUHG�LQ�
SL[HOV��:KHQ�XQFKHFNHG¦ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦
WKH�VWHS�YDOXH�LV�PHDVXUHG�LQ�XQLWV��

$XWR 5HVHWV�WKH�KRUL]RQWDO�GLVSOD\�UDQJH�DQG�WKH�YHUWLFDO�
GLVSOD\�UDQJH�VR�WKDW�WKH�SORW�ILOOV�WKH�VFUHHQ�

&KRRVH�WKLV�RSWLRQ�E\�SUHVVLQJ�$872��7KH�+�9LHZ�DQG�
9�9LHZ�ILHOGV�DUH�UHFDOFXODWHG�
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Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��LQ�WKLV�FDVH��SRODU��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�JUDGLDQV�

(4 7KH�HTXDWLRQ�V��\RX�ZDQW�WR�SORW��,W�GHIDXOWV�WR�WKH�
HTXDWLRQV�OLVWHG�RQ�WKH�3ORW�¥�3RODU�VFUHHQ�EXW�LW�FDQ�EH�
FKDQJHG�RQ�WKH�3ORW�6HWXS�LQSXW�IRUP�

,QGHS 7KH�QDPH�RI�WKH�LQGHSHQGHQW�YDULDEOH��XVXDOO\�θ�IRU�SRODU�
SORWV��

&RQQHFW :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦WKH�SORWWHG�
SRLQWV�DUH�FRQQHFWHG�WR�IRUP�D�OLQH�RU�FXUYH��ZKHQ�
XQFKHFNHG��RQO\�WKH�SORWWHG�SRLQWV�DUH�GLVSOD\HG�

6LPXOW :KHQ�FKHFNHG��HDFK�HTXDWLRQ�OLVWHG�RQ�WKH�3ORW�¥�3RODU�
LQSXW�IRUP�LV�SORWWHG�VLPXOWDQHRXVO\��ZKHQ�XQFKHFNHG¦
ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦RQH�HTXDWLRQ�LV�SORWWHG�IXOO\�
EHIRUH�WKH�QH[W�HTXDWLRQ�LV�SORWWHG�

+�7LFN 7KH�QXPEHU�RI�XQLWV��RU�SL[HOV��EHWZHHQ�WLFN�PDUNV�RQ�
WKH�KRUL]RQWDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

9�7LFN 7KH�QXPEHU�RI�SL[HOV�RU�XQLWV�EHWZHHQ�WLFN�PDUNV�RQ�WKH�
YHUWLFDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

3L[HOV :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW¦WKH�YDOXHV�LQ�WKH�
+�7LFN�DQG�9�7LFN�ILHOGV�DUH�LQWHUSUHWHG�DV�SL[HOV��:KHQ�
XQFKHFNHG��WKHVH�YDOXHV�DUH�LQWHUSUHWHG�DV�XQLWV�

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�
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Plotting graphs
Conic plots

&RQLF�SORWV�DUH�SORWV�RI�FRQLF�VHFWLRQV��7KH�HTXDWLRQ�IRU�D�FRQLF�VHFWLRQ�LV�
D�SRO\QRPLDO�RI�VHFRQG�GHJUHH�RU�OHVV�IRU�ERWK�[�DQG�\��$Q�H[DPSOH�LV�

�

Figure 4-9: Default plot window and plot setup parameters for conic plots

Figure 4-10: Sample conic plot

Plot window parameters

+�9LHZ 7KH�KRUL]RQWDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�
KRUL]RQWDO�YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�KRUL]RQWDO�
YDOXH�LQ�WKH�VHFRQG�ILHOG��

9�9LHZ 7KH�YHUWLFDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�YHUWLFDO�
YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�YHUWLFDO�YDOXH�LQ�WKH�
VHFRQG�ILHOG�

/RZ 7KH�VPDOOHVW�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�WKDW�\RX�
ZDQW�SORWWHG�

+LJK 7KH�JUHDWHVW�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�WKDW�\RX�
ZDQW�SORWWHG�

6WHS 'HWHUPLQHV�WKH�UHVROXWLRQ�RI�WKH�SORW��,W�LV�WKH�KRUL]RQWDO�
GLVWDQFH¦LQ�XQLWV�RU�SL[HOV¦EHWZHHQ�WZR�SORWWHG�SRLQWV��
/DUJHU�VWHS�VL]HV�SURYLGH�VSHHGLHU�SORWV��EXW�VKRZ�OHVV�
GHWDLO��6PDOOHU�VWHS�VL]HV�SURYLGH�PRUH�GHWDLO�EXW�WDNH�
ORQJHU�WR�GUDZ��6HH�DOVR�3,;(/6�EHORZ�

3L[HOV :KHQ�WKLV�ILHOG�LV�FKHFNHG��WKH�67(3�YDOXH�LV�PHDVXUHG�LQ�
SL[HOV��:KHQ�XQFKHFNHG¦ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦
WKH�VWHS�YDOXH�LV�PHDVXUHG�LQ�XQLWV��

5x
2

3y
2

18–+ 0=
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Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��LQ�WKLV�FDVH��FRQLF��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�WR�EH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�
JUDGLDQV�

(4 7KH�HTXDWLRQ�V��\RX�ZDQW�WR�SORW��,W�GHIDXOWV�WR�WKH�
HTXDWLRQV�OLVWHG�RQ�WKH�3ORW�¥�&RQLF�VFUHHQ�EXW�LW�FDQ�EH�
FKDQJHG�RQ�WKH�3ORW�6HWXS�LQSXW�IRUP�

,QGHS 7KH�QDPH�RI�WKH�LQGHSHQGHQW�YDULDEOH�

'HSQG 7KH�QDPH�RI�WKH�GHSHQGHQW�YDULDEOH�

&RQQHFW :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦WKH�SORWWHG�
SRLQWV�DUH�FRQQHFWHG�WR�IRUP�D�OLQH�RU�FXUYH��ZKHQ�
XQFKHFNHG��RQO\�WKH�SORWWHG�SRLQWV�DUH�GLVSOD\HG�

+�7LFN 7KH�QXPEHU�RI�XQLWV��RU�SL[HOV��EHWZHHQ�WLFN�PDUNV�RQ�
WKH�KRUL]RQWDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

9�7LFN 7KH�QXPEHU�RI�SL[HOV�RU�XQLWV�EHWZHHQ�WLFN�PDUNV�RQ�WKH�
YHUWLFDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

3L[HOV :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW¦WKH�YDOXHV�LQ�WKH�
+�7LFN�DQG�9�7LFN�ILHOGV�DUH�LQWHUSUHWHG�DV�SL[HOV��:KHQ�
XQFKHFNHG��WKHVH�YDOXHV�DUH�LQWHUSUHWHG�DV�XQLWV�

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�
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Plotting graphs
Differential equation plots

$�GLIIHUHQWLDO�HTXDWLRQ�LV�DQ�HTXDWLRQ�WKDW�LQYROYHV�RQH�RU�PRUH�
GHULYDWLYHV��$Q�H[DPSOH�LV�G\�GW� �W���\��

Figure 4-11: Default plot window and plot setup parameters for plotting differential equations

Figure 4-12: Sample differential equation plot

Plot window parameters

+�9LHZ 7KH�KRUL]RQWDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�
KRUL]RQWDO�YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�KRUL]RQWDO�
YDOXH�LQ�WKH�VHFRQG�ILHOG��

9�9LHZ 7KH�YHUWLFDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�YHUWLFDO�
YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�YHUWLFDO�YDOXH�LQ�WKH�
VHFRQG�ILHOG�

,QLW 7KH�LQGHSHQGHQW�YDULDEOHªV�LQLWLDO�YDOXH���7KLV�PXVW�
FRUUHVSRQG�WR�WKH�LQLWLDO�YDOXH�RI�WKH�VROXWLRQ�YDULDEOH��

)LQDO 7KH�LQGHSHQGHQW�YDULDEOHªV�ILQDO�YDOXH�

,QLW�6ROQ 7KH�VROXWLRQ�YDULDEOHªV�LQLWLDO�YDOXH��

7RO $Q�LQGLFDWLRQ�RI�DFFHSWDEOH�WROHUDQFH��WKDW�LV��WKH�
DFFHSWDEOH�OHYHO�RI�DEVROXWH�HUURU���7KH�GHIDXOW�YDOXH�LV�
��������

6WHS 7KH�LQLWLDO�VWHS�VL]H�XVHG�WR�FRPSXWH�WKH�VROXWLRQ��
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Plot setup parameters

7\SH 7KH�W\SH�RI�SORW�

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�WR�EH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�
JUDGLDQV�

) 7KH�HTXDWLRQ�V��\RX�ZDQW�WR�SORW��,W�GHIDXOWV�WR�WKH�
HTXDWLRQV�OLVWHG�RQ�WKH�3ORW�¥�'LIIHT�VFUHHQ�EXW�LW�FDQ�EH�
FKDQJHG�RQ�WKH�3ORW�6HWXS�LQSXW�IRUP�

,QGHS 7KH�QDPH�RI�WKH�LQGHSHQGHQW�YDULDEOH�

6ROQ 7KH�VROXWLRQ�YDULDEOH�

+�9DU 7KH�YDULDEOH�SORWWHG�RQ�WKH�KRUL]RQWDO�D[LV�

9�9DU 7KH�YDULDEOH�SORWWHG�RQ�WKH�YHUWLFDO�D[LV�

6WLII &KHFN�WKLV�ILHOG�WR�VHOHFW�WKH�VWLII�VROYHU�

∂)∂\ 7KH�SDUWLDO�GHULYDWLYH�ZLWK�UHVSHFW�WR�\�RI�WKH�H[SUHVVLRQ�
LQ�)�

∂)∂W 7KH�SDUWLDO�GHULYDWLYH�ZLWK�UHVSHFW�WR�W�RI�WKH�H[SUHVVLRQ�
LQ�)�

+�7LFN 7KH�QXPEHU�RI�XQLWV��RU�SL[HOV��EHWZHHQ�WLFN�PDUNV�RQ�
WKH�KRUL]RQWDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

9�7LFN 7KH�QXPEHU�RI�SL[HOV�RU�XQLWV�EHWZHHQ�WLFN�PDUNV�RQ�WKH�
YHUWLFDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

3L[HOV :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW¦WKH�YDOXHV�LQ�WKH�
+�7LFN�DQG�9�7LFN�ILHOGV�DUH�LQWHUSUHWHG�DV�SL[HOV��:KHQ�
XQFKHFNHG��WKHVH�YDOXHV�DUH�LQWHUSUHWHG�DV�XQLWV�

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�
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Plotting graphs
Truth plots

7UXWK�SORWV�HYDOXDWH�H[SUHVVLRQV�WKDW�UHWXUQ�D�WUXH�UHVXOW��WKDW�LV��DQ\�QRQ�
]HUR�UHDO�QXPEHU��RU�D�IDOVH�UHVXOW��WKDW�LV������$W�WKH�FRRUGLQDWHV�RI�HDFK�
SL[HO��WKH�SL[HO�LV�WXUQHG�RQ�LI�WKH�H[SUHVVLRQ�LV�WUXH�RU�LV�OHIW�XQFKDQJHG�LI�
WKH�H[SUHVVLRQ�LV�IDOVH�

7KH�IROORZLQJ�H[DPSOH�LV�D�SORW�RI� PRG��������

Figure 4-13: Default plot window and plot setup parameters for truth plots

Figure 4-14: Sample truth plot

Plot window parameters

+�9LHZ 7KH�KRUL]RQWDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�
KRUL]RQWDO�YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�KRUL]RQWDO�
YDOXH�LQ�WKH�VHFRQG�ILHOG�

9�9LHZ 7KH�YHUWLFDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�YHUWLFDO�
YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�YHUWLFDO�YDOXH�LQ�WKH�
VHFRQG�ILHOG�

,QGHS�/RZ 7KH�VPDOOHVW�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�WKDW�\RX�
ZDQW�SORWWHG�

,QGHS�+LJK 7KH�JUHDWHVW�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�WKDW�\RX�
ZDQW�SORWWHG�

6WHS 'HWHUPLQHV�WKH�UHVROXWLRQ�RI�WKH�SORW��,W�LV�WKH�KRUL]RQWDO�
GLVWDQFH¦LQ�XQLWV�RU�SL[HOV¦EHWZHHQ�WZR�SORWWHG�SRLQWV��
/DUJHU�VWHS�VL]HV�SURYLGH�VSHHGLHU�SORWV��EXW�VKRZ�OHVV�
GHWDLO��6PDOOHU�VWHS�VL]HV�SURYLGH�PRUH�GHWDLO�EXW�WDNH�
ORQJHU�WR�GUDZ���)RU�WUXWK�SORWV��WKH�GHIDXOW�VWHS�VL]H�LV���
SL[HO���6HH�DOVR�3,;(/6�EHORZ�

x
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3L[HOV :KHQ�WKLV�ILHOG�LV�FKHFNHG��WKH�67(3�YDOXH�LV�PHDVXUHG�LQ�
SL[HOV��:KHQ�XQFKHFNHG¦ZKLFK�LV�WKH�GHIDXOW�VHWWLQJ¦
WKH�67(3�YDOXH�LV�PHDVXUHG�LQ�XQLWV�

'HSQG�/RZ 7KH�VPDOOHVW�YDOXH�RI�WKH�GHSHQGHQW�YDULDEOH�WKDW�\RX�
ZDQW�SORWWHG�

'HSQG�+LJK 7KH�ODUJHVW�YDOXH�RI�WKH�GHSHQGHQW�YDULDEOH�WKDW�\RX�ZDQW�
SORWWHG�

Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��WKDW�LV��WUXWK��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�WR�EH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�
JUDGLDQV�

(4 7KH�HTXDWLRQ�V��\RX�ZDQW�WR�SORW��,W�GHIDXOWV�WR�WKH�
HTXDWLRQV�OLVWHG�RQ�WKH�3ORW�¥�7UXWK�VFUHHQ�EXW�LW�FDQ�EH�
FKDQJHG�RQ�WKH�3ORW�6HWXS�LQSXW�IRUP�

,QGHS 7KH�QDPH�RI�WKH�LQGHSHQGHQW�YDULDEOH��,W�ZLOO�EH�SORWWHG�
RQ�WKH�KRUL]RQWDO�D[LV�

'HSQG 7KH�QDPH�RI�WKH�GHSHQGHQW�YDULDEOH��RU�VHFRQG�
LQGHSHQGHQW�YDULDEOH���,W�ZLOO�EH�SORWWHG�RQ�WKH�YHUWLFDO�
D[LV�

+�7LFN 7KH�QXPEHU�RI�XQLWV��RU�SL[HOV��EHWZHHQ�WLFN�PDUNV�RQ�
WKH�KRUL]RQWDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

9�7LFN 7KH�QXPEHU�RI�SL[HOV�RU�XQLWV�EHWZHHQ�WLFN�PDUNV�RQ�WKH�
YHUWLFDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

3L[HOV :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW¦WKH�YDOXHV�LQ�WKH�
+�7LFN�DQG�9�7LFN�ILHOGV�DUH�LQWHUSUHWHG�DV�SL[HOV��:KHQ�
XQFKHFNHG��WKHVH�YDOXHV�DUH�LQWHUSUHWHG�DV�XQLWV�
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Plotting graphs
Slopefield plots

$�VORSHILHOG�SORW�GUDZV�D�ODWWLFH�RI�OLQH�VHJPHQWV�ZKRVH�VORSHV�UHSUHVHQW�
WKH�YDOXH�RI�WKH�IXQFWLRQ�I�[�\��DW�WKHLU�FHQWHUSRLQW��6ORSHILHOG�SORWV�DUH�
SDUWLFXODUO\�XVHIXO�LQ�XQGHUVWDQGLQJ�DQWLGHULYDWLYHV�DQG�LQ�VROYLQJ�
GLIIHUHQWLDO�HTXDWLRQV�

$�VORSHILHOG�SORW�QHHGV�WZR�LQSXWV�WR�JHQHUDWH�DQ�RXWSXW��7KH�+3 ��*�XVHV�
D�WZR�GLPHQVLRQDO�VDPSOLQJ�JULG�RI�SRLQWV�ZKRVH�FRRUGLQDWHV�SURYLGH�
WKH�WZR�LQSXWV�UHTXLUHG��%\�GHIDXOW��WKH�VDPSOLQJ�JULG�FRQVLVWV�RI����
SRLQWV�����FROXPQV�E\���URZV�

7KH�IROORZLQJ�H[DPSOH�LV�D�VORSHILHOG�SORW�RI� �

Figure 4-15: Default plot window and plot setup parameters for slopefield plots

Figure 4-16: Sample slopefield plot

Plot window parameters

;�/HIW��;�5LJKW 7KH�KRUL]RQWDO�GLVSOD\�UDQJH�FRUUHVSRQGLQJ�WR�WKH�ILUVW�
LQGHSHQGHQW�YDULDEOH��HQWHUHG�LQ�WKH�,QGHS�ILHOG��

<�1HDU��<�)DU 7KH�YHUWLFDO�GLVSOD\�UDQJH�FRUUHVSRQGLQJ�WR�WKH�VHFRQG�
LQGHSHQGHQW�YDULDEOH��HQWHUHG�LQ�WKH�'HSQG�ILHOG��

6WHS�,QGHS 7KH�QXPEHU�RI�FROXPQV�LQ�WKH�VDPSOLQJ�JULG�

6WHS�'HSQG 7KH�QXPEHU�RI�URZV�LQ�WKH�VDPSOLQJ�JULG�
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y
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Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��QDPHO\��VORSHILHOG��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�WR�EH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�
JUDGLDQV�

(4 7KH�HTXDWLRQ�RU�OLVW�RI�HTXDWLRQV�\RX�ZDQW�WR�SORW�

,QGHS 7KH�QDPH�RI�RQH�RI�WKH�LQGHSHQGHQW�YDULDEOHV�

'HSQG 7KH�QDPH�RI�WKH�VHFRQG�LQGHSHQGHQW�YDULDEOH�

Wireframe plots

$�ZLUHIUDPH�SORW�GUDZV�DQ�REOLTXH����'�SORW�RI�D�ZLUHIUDPH�PRGHO�RI�D�
VXUIDFH�GHWHUPLQHG�E\�=� �)�[��\���$Q�H[DPSOH�LV�]� �[��¥�[\��

7KH�SORW�GUDZQ�LV�WKH�VXUIDFH�RI�WKH�PRGHO�DV�YLHZHG�IURP�D�VSHFLILHG�
YDQWDJH�SRLQW��7KLV�YDQWDJH�SRLQW�LV�FDOOHG�WKH�H\HSRLQW��7KH�VXUIDFH�
SORWWHG�LV�WKDW�ZLWKLQ�D�UHJLRQ�LQ���GLPHQVLRQDO�VSDFH¦FDOOHG�WKH�YLHZ�
YROXPH¦GHWHUPLQHG�E\�UDQJHV�RQ�HDFK�RI�WKH�WKUHH�FRRUGLQDWH�D[HV�

$�ZLUHIUDPH�SORW�QHHGV�WZR�LQSXWV�WR�JHQHUDWH�DQ�RXWSXW��7KH�+3 ��*�
XVHV�D�WZR�GLPHQVLRQDO�VDPSOLQJ�JULG�RI�SRLQWV�ZKRVH�FRRUGLQDWHV�
SURYLGH�WKH�WZR�LQSXWV�UHTXLUHG��%\�GHIDXOW��WKH�VDPSOLQJ�JULG�FRQVLVW�RI�
���SRLQWV�����FROXPQV�E\���URZV�

7KH�IROORZLQJ�H[DPSOH�LV�D�ZLUHIUDPH�SORW�RI� �

Figure 4-17: Default plot window and plot setup parameters for wireframe plots

Figure 4-18: Sample wireframe plot
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Plot window parameters

;�/HIW��;�5LJKW 7KH�[�D[LV�UDQJH¦RU�ZLGWK¦RI�WKH�YLHZ�YROXPH�

<�1HDU��<�)DU 7KH�\�D[LV�UDQJH¦RU�GHSWK¦RI�WKH�YLHZ�YROXPH�

=�/RZ��=�+LJK 7KH�]�D[LV�UDQJH¦RU�KHLJKW¦RI�WKH�YLHZ�YROXPH�

;( 7KH�[�FRRUGLQDWH�RI�WKH�H\HSRLQW�

<( 7KH�\�FRRUGLQDWH�RI�WKH�H\HSRLQW�

=( 7KH�]�FRRUGLQDWH�RI�WKH�H\HSRLQW�

6WHS�,QGHS 7KH�QXPEHU�RI�FROXPQV�LQ�WKH�VDPSOLQJ�JULG�

6WHS�'HSQG 7KH�QXPEHU�RI�URZV�LQ�WKH�VDPSOLQJ�JULG�

Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��LQ�WKLV�FDVH��ZLUHIUDPH��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�WR�EH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�
JUDGLDQV�

(4 7KH�HTXDWLRQ�RU�OLVW�RI�HTXDWLRQV�\RX�ZDQW�WR�SORW�

,QGHS 7KH�QDPH�RI�RQH�RI�WKH�LQGHSHQGHQW�YDULDEOHV�

'HSQG 7KH�QDPH�RI�WKH�VHFRQG�LQGHSHQGHQW�YDULDEOH�

Pseudo-Contour plots

$�SVHXGR�FRQWRXU�SORW�LV�D�ODWWLFH�RI�OLQH�VHJPHQWV�HDFK�WDQJHQW�WR�D�
FRQWRXU�RI�D�IXQFWLRQ��D�FXUYH�VDWLVI\LQJ�)�[�\�� �FRQVWDQW��

$�SVHXGR�FRQWRXU�SORW�QHHGV�WZR�LQSXWV�WR�JHQHUDWH�DQ�RXWSXW��7KH�
+3 ��*�XVHV�D�WZR�GLPHQVLRQDO�VDPSOLQJ�JULG�RI�SRLQWV�ZKRVH�
FRRUGLQDWHV�SURYLGH�WKH�WZR�LQSXWV�UHTXLUHG��%\�GHIDXOW��WKH�VDPSOLQJ�JULG�
FRQVLVW�RI����SRLQWV�����FROXPQV�E\���URZV��,Q�GUDZLQJ�D�SVHXGR�FRQWRXU�
SORW��WKH�+3 ��*�FRPSXWHV�D�WDQJHQW�IRU�HDFK�SRLQW�LQ�WKH�VDPSOLQJ�JULG�

7KH�SVHXGR�FRQWRXU�SORW�W\SH�SURGXFHV�D�IDVW�FRQWRXU�SORW��HQDEOLQJ�\RXU�
H\H�WR�SLFN�RXW�WKH�LQWHJUDO�FXUYHV�ZLWKRXW�DFWXDOO\�SORWWLQJ�WKHP�

7KH�IROORZLQJ�H[DPSOH�LV�D�SVHXGR�FRQWRXU�SORW�RI� �z x
3
y xy

3
–=
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Figure 4-19: Default plot window and plot setup parameters for pseudo-contour plots

Figure 4-20: Sample pseudo-contour plot

Plot window parameters

;�/HIW��;�5LJKW 7KH�KRUL]RQWDO�GLVSOD\�UDQJH�FRUUHVSRQGLQJ�WR�WKH�ILUVW�
LQGHSHQGHQW�YDULDEOH��HQWHUHG�LQ�WKH�6WHS�,QGHS�ILHOG��

<�1HDU��<�)DU 7KH�YHUWLFDO�GLVSOD\�UDQJH�FRUUHVSRQGLQJ�WR�WKH�VHFRQG�
LQGHSHQGHQW�YDULDEOH��HQWHUHG�LQ�WKH�6WHS�'HSQG�ILHOG��

6WHS�,QGHS 7KH�QXPEHU�RI�FROXPQV�LQ�WKH�VDPSOLQJ�JULG�

6WHS�'HSQG 7KH�QXPEHU�RI�URZV�LQ�WKH�VDPSOLQJ�JULG�

Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��QDPHO\��SV�FRQWRXU��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�WR�EH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�
JUDGLDQV�

(4 7KH�HTXDWLRQ�RU�OLVW�RI�HTXDWLRQV�\RX�ZDQW�WR�SORW�

,QGHS 7KH�QDPH�RI�RQH�RI�WKH�LQGHSHQGHQW�YDULDEOHV�

'HSQG 7KH�QDPH�RI�WKH�VHFRQG�LQGHSHQGHQW�YDULDEOH�
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Plotting graphs
Y-Slice plots

7KH�<�6OLFH�SORW�GUDZV�D�VHULHV�RI�FURVV�VHFWLRQV�RU�VOLFHV¦HDFK�
SHUSHQGLFXODU�WR�WKH�\�D[LV¦RI�WKH�VXUIDFH�GHWHUPLQHG�E\�D�VSHFLILHG�
IXQFWLRQ�

$�<�6OLFH�SORW�QHHGV�WZR�LQSXWV�WR�JHQHUDWH�DQ�RXWSXW��7KH�+3 ��*�XVHV�D�
WZR�GLPHQVLRQDO�VDPSOLQJ�JULG�RI�SRLQWV�ZKRVH�FRRUGLQDWHV�SURYLGH�WKH�
WZR�LQSXWV�UHTXLUHG��%\�GHIDXOW��WKH�VDPSOLQJ�JULG�FRQVLVW�RI����SRLQWV�����
FROXPQV�E\���URZV��,Q�GUDZLQJ�D�<�6OLFH�SORW��WKH�+3 ��*�GUDZV�RQH�VOLFH�
IRU�HDFK�URZ�LQ�WKH�VDPSOLQJ�JULG�

2QFH�LW�KDV�FRPSOHWHG�GUDZLQJ�DOO�WKH�VOLFHV��WKH�+3 ��*�FUHDWHV�DQG�UXQV�
DQ�DQLPDWLRQ��ZLWK�RQH�VOLFH�SHU�IUDPH��7KLV�HQDEOHV�\RX�WR�YLVXDOL]H�D�
PRYLQJ�VOLFH�WKURXJK�WKH�VXUIDFH�

7KH�IROORZLQJ�H[DPSOH�LV�D�<�6OLFH�SORW�RI� �

Figure 4-21: Default plot window and plot setup parameters for Y-Slice plots

Figure 4-22: Sample slice of a Y-slice plot

Plot window parameters

;�/HIW��;�5LJKW 7KH�[�D[LV�UDQJH¦RU�ZLGWK¦RI�WKH�YLHZ�YROXPH�

<�1HDU��<�)DU 7KH�\�D[LV�UDQJH¦RU�GHSWK¦RI�WKH�YLHZ�YROXPH�

=�/RZ��=�+LJK 7KH�]�D[LV�UDQJH¦RU�KHLJKW¦RI�WKH�YLHZ�YROXPH�

6WHS�,QGHS 7KH�QXPEHU�RI�FROXPQV�LQ�WKH�VDPSOLQJ�JULG�

6WHS�'HSQG 7KH�QXPEHU�RI�URZV�LQ�WKH�VDPSOLQJ�JULG�

z x
3
y xy
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Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��QDPHO\��<�6OLFH��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�JUDGLDQV�

(4 7KH�H[SUHVVLRQ��HTXDWLRQ�RU�IXQFWLRQ�\RX�ZDQW�WR�SORW�

,QGHS 7KH�QDPH�RI�RQH�RI�WKH�LQGHSHQGHQW�YDULDEOHV�

'HSQG 7KH�QDPH�RI�WKH�VHFRQG�LQGHSHQGHQW�YDULDEOH�

6DYH :KHQ�FKHFNHG��WKH�VHULHV�RI�VOLFHV�XVHG�LQ�WKH
$QLPDWLRQ DQLPDWLRQ��DQG�WKH�QXPEHU�RI�VOLFHV��DUH�SODFHG�LQ�KLVWRU\��

:KHQ�XQFKHFNHG��DOO�VOLFHV�H[FHSW�WKH�FXUUHQW�VOLFH�DUH�
GHOHWHG�RQFH�\RX�OHDYH�WKH�SORW�ZLQGRZ�

Gridmap plots

$�JULGPDS�SORW�WUDQVIRUPV�D�VSHFLILHG�VDPSOLQJ�JULG�DFFRUGLQJ�WR�D�
FRPSOH[�YDOXHG�IXQFWLRQ��7KH�FRRUGLQDWHV�RI�HDFK�SRLQW�LQ�WKH�VDPSOLQJ�
JULG�DUH�WKH�LQSXWV�IRU�WKH�IXQFWLRQ�

7KH�IROORZLQJ�H[DPSOH�LV�D�SORW�RI�VLQ��[��\���

Figure 4-23: Default plot window and plot setup parameters for gridmap plots

Figure 4-24: Sample gridmap plots

Plot window parameters

;�/HIW��;�5LJKW 7KH�KRUL]RQWDO�GLVSOD\�UDQJH�

<�1HDU��<�)DU 7KH�YHUWLFDO�GLVSOD\�UDQJH�

;;�/HIW�� 7KH�KRUL]RQWDO�UDQJH�RI�WKH�LQSXW�VDPSOLQJ�JULG�
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Plotting graphs
;;�5LJKW FRUUHVSRQGLQJ�WR�WKH�ILUVW�LQGHSHQGHQW�YDULDEOH��HQWHUHG�
LQ�WKH�6WHS�,QGHS�ILHOG��

<<�1HDU�� 7KH�YHUWLFDO�UDQJH�RI�WKH�LQSXW�VDPSOLQJ�JULG�
<<�)DU FRUUHVSRQGLQJ�WR�WKH�VHFRQG�LQGHSHQGHQW�YDULDEOH�

�HQWHUHG�LQ�WKH�6WHS�'HSQG�ILHOG��

6WHS�,QGHS 7KH�QXPEHU�RI�FROXPQV�LQ�WKH�VDPSOLQJ�JULG�

6WHS�'HSQG 7KH�QXPEHU�RI�URZV�LQ�WKH�VDPSOLQJ�JULG�

Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��QDPHO\��JULGPDS��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJOHV�
DUH�WR�EH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�JUDGLDQV�

(4 7KH�HTXDWLRQ�RU�OLVW�RI�HTXDWLRQV�\RX�ZDQW�WR�SORW�

,QGHS 7KH�QDPH�RI�RQH�RI�WKH�LQGHSHQGHQW�YDULDEOHV�

'HSQG 7KH�QDPH�RI�WKH�VHFRQG�LQGHSHQGHQW�YDULDEOH�

Parametric surface plots

$�SDUDPHWULF�VXUIDFH�SORW�GUDZV�DQ�REOLTXH����'�SORW�RI�D�ZLUHIUDPH�PRGHO�
RI�D�VXUIDFH�GHWHUPLQHG�E\�D�FRPSOH[�YDOXHG�IXQFWLRQ��7KLV�SORW�W\SH�
FRPELQHV�WKH�FRRUGLQDWH�PDSSLQJ�DSSURDFK�RI�WKH�JULGPDS�SORW��VHH�SDJH�
������ZLWK�WKH���'�SHUVSHFWLYH�SORWWLQJ�RI�ZLUHIUDPH�SORWV��VHH�SDJH ������

7KH�IROORZLQJ�H[DPSOH�LV�D�SDUDPHWULF�VXUIDFH�SORW�RI�[FRV�\�L���[VLQ�\�M�
�[N�

Figure 4-25: Default plot window and plot setup parameters for parametric surface plots

Figure 4-26: Sample parametric surface plot
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Plot window (1) parameters

;�/HIW��;�5LJKW 7KH�[�D[LV�UDQJH��WKDW�LV��ZLGWK��RI�WKH�YLHZ�YROXPH�

<�1HDU��<�)DU 7KH�\�D[LV�UDQJH��WKDW�LV��GHSWK��RI�WKH�YLHZ�YROXPH�

=�/RZ��=�+LJK 7KH�]�D[LV�UDQJH��WKDW�LV��KHLJKW��RI�WKH�YLHZ�YROXPH�

;( 7KH�[�FRRUGLQDWH�RI�WKH�H\HSRLQW�

<( 7KH�\�FRRUGLQDWH�RI�WKH�H\HSRLQW�

=( 7KH�]�FRRUGLQDWH�RI�WKH�H\HSRLQW�

6WHS�,QGHS 7KH�QXPEHU�RI�FROXPQV�LQ�WKH�VDPSOLQJ�JULG�

6WHS�'HSQG 7KH�QXPEHU�RI�URZV�LQ�WKH�VDPSOLQJ�JULG�

Plot window (2) parameters

7KH�IROORZLQJ�SDUDPHWHUV�FDQ�EH�YLHZHG�DQG�VHW�E\�SUHVVLQJ�;;<<��7KH�
ILHOGV�UHSODFH�WKH�=�/RZ��=�+LJK�DQG�H\HSRLQW�FRRUGLQDWHV�ILHOGV��3UHVV�
;;<<�DJDLQ�WR�UHGLVSOD\�WKH�GHIDXOW�3ORW�:LQGRZ�VFUHHQ�

;;�/HIW�� 7KH�KRUL]RQWDO�UDQJH�RI�WKH�LQSXW�VDPSOLQJ�JULG�
;;�5LJKW FRUUHVSRQGLQJ�WR�WKH�ILUVW�LQGHSHQGHQW�YDULDEOH��HQWHUHG�

LQ�WKH�,QGHS�ILHOG��

<<�1HDU�� 7KH�YHUWLFDO�UDQJH�RI�WKH�LQSXW�VDPSOLQJ�JULG�
<<�)DU FRUUHVSRQGLQJ�WR�WKH�VHFRQG�LQGHSHQGHQW�YDULDEOH�

�HQWHUHG�LQ�WKH�'HSQG�ILHOG��

Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��QDPHO\��SDUDPHWULF�VXUIDFH��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�WR�EH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�
JUDGLDQV�

(4 7KH�HTXDWLRQ�RU�OLVW�RI�HTXDWLRQV�\RX�ZDQW�WR�SORW�

,QGHS 7KH�QDPH�RI�RQH�RI�WKH�LQGHSHQGHQW�YDULDEOH�

'HSQG 7KH�QDPH�RI�WKH�VHFRQG�LQGHSHQGHQW�YDULDEOH�
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Fast 3-D plots

6WDQGDUG���'�IXQFWLRQV�FDQ�EH�SORWWHG�XVLQJ�WKH�)DVW���'�SORW�W\SH��

$�)DVW���'�SORW�QHHGV�WZR�LQSXWV�WR�JHQHUDWH�DQ�RXWSXW��7KH�+3 ��*�XVHV�D�
WZR�GLPHQVLRQDO�VDPSOLQJ�JULG�RI�SRLQWV�ZKRVH�FRRUGLQDWHV�SURYLGH�WKH�
WZR�LQSXWV�UHTXLUHG��%\�GHIDXOW��WKH�VDPSOLQJ�JULG�FRQVLVW�RI����SRLQWV�����
FROXPQV�E\���URZV��

7KH�IROORZLQJ�LV�D�)DVW���'�SORW�RI� �

Figure 4-27: Default plot window and plot setup parameters for Fast 3-D plots

Figure 4-28: Sample Fast 3-D plot

<RX�FDQ�URWDWH�D�)DVW���'�SORW�E\�SUHVVLQJ�WKH�DUURZ�NH\V��RU�WKH�i�DQG�
l�NH\V�

Plot window parameters

;�/HIW��;�5LJKW 7KH�KRUL]RQWDO�GLVSOD\�UDQJH�FRUUHVSRQGLQJ�WR�WKH�ILUVW�
LQGHSHQGHQW�YDULDEOH��HQWHUHG�LQ�WKH�,QGHS�ILHOG��

<�1HDU��<�)DU 7KH�YHUWLFDO�GLVSOD\�UDQJH�FRUUHVSRQGLQJ�WR�WKH�VHFRQG�
LQGHSHQGHQW�YDULDEOH��HQWHUHG�LQ�WKH�'HSQG�ILHOG��

=�/RZ��=�+LJK 7KH�]�D[LV�UDQJH¦RU�KHLJKW¦RI�WKH�YLHZ�YROXPH�

6WHS�,QGHS 7KH�QXPEHU�RI�FROXPQV�LQ�WKH�VDPSOLQJ�JULG�

6WHS�'HSQG 7KH�QXPEHU�RI�URZV�LQ�WKH�VDPSOLQJ�JULG�

z x
2
y xy

3
–=
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Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��QDPHO\��IDVW���'��

a� 7KH�DQJOH�XQLWV�ILHOG�LQGLFDWHV�WKH�XQLWV�LQ�ZKLFK�DQJXODU�
DUJXPHQWV�DUH�WR�EH�LQWHUSUHWHG��GHJUHHV��UDGLDQV��RU�
JUDGLDQV�

(4 7KH�HTXDWLRQ�RU�OLVW�RI�HTXDWLRQV�\RX�ZDQW�WR�SORW�

,QGHS 7KH�QDPH�RI�RQH�RI�WKH�LQGHSHQGHQW�YDULDEOHV�

'HSQG 7KH�QDPH�RI�WKH�VHFRQG�LQGHSHQGHQW�YDULDEOH�

Statistical plots

<RX�FDQ�FUHDWH�WKUHH�W\SHV�RI�VWDWLVWLFDO�SORW�

� VFDWWHU�SORW

� EDU�FKDUW

� KLVWRJUDP�

6WDWLVWLFDO�SORWV�DUH�GUDZQ�IURP�GDWD�\RX�KDYH�VWRUHG�LQ�D�UHDO�PDWUL[��$�
TXLFN�ZD\�WR�HQWHU�D�PDWUL[�LV�WR�XVH�0DWUL[�:ULWHU���0DWUL[�:ULWHU�LV�
GHVFULEHG�LQ�FKDSWHU����§9HFWRUV��OLVWV��DUUD\V��DQG�PDWULFHV¨���<RX�WKHQ�
VWRUH�WKH�PDWUL[�LQ�D�YDULDEOH�DQG�UHIHU�WR�WKDW�YDULDEOH�ZKHQ�SORWWLQJ�WKH�
GDWD�

2QO\�RQH�GDWD�PDWUL[�FDQ�EH�SORWWHG�DW�RQH�WLPH��DOWKRXJK�\RX�FDQ�
FRQVHFXWLYHO\�SORW�GLIIHUHQW�GDWD�PDWULFHV�WR�VXSHULPSRVH�RQH�VWDWLVWLFDO�
SORW�RYHU�DQRWKHU��

7KH�ODVW�GDWD�PDWUL[�XVHG�WR�GUDZ�D�VWDWLVWLFDO�SORW�LV�VWRUHG�LQ�D�VSHFLDO�
V\VWHP�YDULDEOH�FDOOHG�VLJPD�GDWD��ODEHOOHG�∑'$7�RQ�WKH�VFUHHQ��
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Plotting graphs
Scatter plots

$�VFDWWHU�SORW�VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�WZR�YDULDEOHV�E\�SORWWLQJ�DQ�
[¥\�FRRUGLQDWH�SRLQW�IRU�HDFK�LWHP�LQ�D�VDPSOH��)RU�YDULDEOHV�WKDW�DUH�
VWDWLVWLFDOO\�FRUUHODWHG��WKH�SRLQWV�VKRXOG�FOXVWHU�DORQJ�VRPH�FXUYH�

Figure 4-29: Default plot window and plot setup parameters for scatter plots

Figure 4-30: Sample scatter plot

Plot window parameters

+�9LHZ 7KH�KRUL]RQWDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�
KRUL]RQWDO�YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�KRUL]RQWDO�
YDOXH�LQ�WKH�VHFRQG�ILHOG��

9�9LHZ 7KH�YHUWLFDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�YHUWLFDO�
YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�YHUWLFDO�YDOXH�LQ�WKH�
VHFRQG�ILHOG�

$XWR 5HVHWV�WKH�KRUL]RQWDO�GLVSOD\�UDQJH�WR�VSDQ�WKH�PLQLPXP�
YDOXH�DQG�WKH�PD[LPXP�YDOXH�RI�WKH�YDULDEOH�LQ�WKH�ILUVW�
&ROV�ILHOG��DQG�UHVHWV�WKH�YHUWLFDO�GLVSOD\�UDQJH�WR�VSDQ�
WKH�PLQLPXP�YDOXH�DQG�PD[LPXP�YDOXH�RI�WKH�YDULDEOH�LQ�
WKH�VHFRQG�&ROV�ILHOG���7KH�&ROV�ILHOG�LV�H[SODLQHG�LQ�WKH�
QH[W�VHFWLRQ��
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Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��QDPHO\��VFDWWHU��

∑'$7 7KH�GDWD�PDWUL[��RU�QDPH�RI�WKH�GDWD�PDWUL[��FRQWDLQLQJ�
WKH�GDWD�WR�EH�SORWWHG�

7KH�QDPH�RI�D�PDWUL[�LV�WKH�QDPH�\RX�JDYH�LW�ZKHQ�\RX�
VWRUHG�LW�DV�D�YDULDEOH���6HH�FKDSWHU����§6WRULQJ�REMHFWV¨��
IRU�LQIRUPDWLRQ�RQ�VWRULQJ�REMHFWV�LQ�YDULDEOHV���7KH�QDPH�
PXVW�EH�HQWHUHG�LQ�VLQJOH�TXRWHV�

,I�\RX�DUH�HQWHULQJ�WKH�GDWD�PDWUL[�GLUHFWO\��WKH�HQWLUH�
PDWUL[��DQG�HDFK�URZ�RI�WKH�PDWUL[��PXVW�EH�HQFORVHG�LQ�
VTXDUH�EUDFNHWV���6HH�FKDSWHU����§9HFWRUV��OLVWV��DUUD\V��
DQG�PDWULFHV¨�IRU�LQIRUPDWLRQ�RQ�FUHDWLQJ�PDWULFHV��

&ROV 7KH�FROXPQV�RI�WKH�GDWD�PDWUL[�WKDW�\RX�ZDQW�WR�SORW��7KH�
ILUVW�ILHOG�LQGLFDWHV�WKH�FROXPQ�WR�EH�SORWWHG�DORQJ�WKH�
KRUL]RQWDO�D[LV�DQG�WKH�VHFRQG�ILHOG�LQGLFDWHV�WKH�FROXPQ�
WR�EH�SORWWHG�DORQJ�WKH�YHUWLFDO�D[LV�

+�7LFN 7KH�QXPEHU�RI�XQLWV��RU�SL[HOV��EHWZHHQ�WLFN�PDUNV�RQ�
WKH�KRUL]RQWDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

9�7LFN 7KH�QXPEHU�RI�SL[HOV�RU�XQLWV�EHWZHHQ�WLFN�PDUNV�RQ�WKH�
YHUWLFDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

3L[HOV :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW¦WKH�YDOXHV�LQ�WKH�
+�7LFN�DQG�9�7LFN�ILHOGV�DUH�LQWHUSUHWHG�DV�SL[HOV��:KHQ�
XQFKHFNHG��WKHVH�YDOXHV�DUH�LQWHUSUHWHG�DV�XQLWV�

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�
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Plotting graphs
Bar charts

$�EDU�FKDUW�SURYLGHV�D�YLVXDO�UHSUHVHQWDWLRQ�RI�WKH�UHODWLYH�PDJQLWXGHV�RI�
WKH�YDOXHV�LQ�D�VSHFLILHG�FROXPQ�RI�D�GDWD�PDWUL[�

Figure 4-31: Default plot window and plot setup parameters for bar charts

Figure 4-32: Sample bar chart

Plot window parameters

+�9LHZ 7KH�KRUL]RQWDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�
KRUL]RQWDO�YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�KRUL]RQWDO�
YDOXH�LQ�WKH�VHFRQG�ILHOG��

9�9LHZ 7KH�YHUWLFDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�YHUWLFDO�
YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�YHUWLFDO�YDOXH�LQ�WKH�
VHFRQG�ILHOG�

%DU�:LGWK 7KH�ZLGWK�RI�HDFK�EDU��7KH�GHIDXOW�VHWWLQJ�LV�RQH�XQLW�

$XWR 5HVHWV�WKH�KRUL]RQWDO�GLVSOD\�UDQJH�WR�ILW�WKH�WRWDO�QXPEHU�
RI�HOHPHQWV�LQ�WKH�&RO�ILHOG��DQG�UHVHWV�WKH�YHUWLFDO�GLVSOD\�
UDQJH�WR�VSDQ�IURP�WKH�PLQLPXP�YDOXH�WR�WKH�PD[LPXP�
YDOXH�RI�WKH�HOHPHQWV�LQ�WKH�&RO�ILHOG�
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Plot setup parameters

7\SH 7KH�W\SH�RI�SORW��WKDW�LV��EDU�FKDUW��

∑'$7 7KH�GDWD�PDWUL[��RU�QDPH�RI�WKH�GDWD�PDWUL[��FRQWDLQLQJ�
WKH�GDWD�WR�EH�SORWWHG�

7KH�QDPH�RI�D�PDWUL[�LV�WKH�QDPH�\RX�JDYH�LW�ZKHQ�\RX�
VWRUHG�LW�DV�D�YDULDEOH���6HH�FKDSWHU����§6WRULQJ�REMHFWV¨��
IRU�LQIRUPDWLRQ�RQ�VWRULQJ�REMHFWV�LQ�YDULDEOHV���,I�\RX�DUH�
HQWHULQJ�WKH�GDWD�PDWUL[�GLUHFWO\��WKH�HQWLUH�PDWUL[��DQG�
HDFK�URZ�RI�WKH�PDWUL[��PXVW�EH�HQFORVHG�LQ�VTXDUH�
EUDFNHWV���6HH�FKDSWHU����§9HFWRUV��OLVWV��DUUD\V��DQG�
PDWULFHV¨�IRU�LQIRUPDWLRQ�RQ�FUHDWLQJ�PDWULFHV��

&RO 7KH�FROXPQ�RI�WKH�GDWD�PDWUL[�WKDW�\RX�ZDQW�WR�SORW�

+�7LFN 7KH�QXPEHU�RI�XQLWV��RU�SL[HOV��EHWZHHQ�WLFN�PDUNV�RQ�
WKH�KRUL]RQWDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

9�7LFN 7KH�QXPEHU�RI�SL[HOV�RU�XQLWV�EHWZHHQ�WLFN�PDUNV�RQ�WKH�
YHUWLFDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

3L[HOV :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW¦WKH�YDOXHV�LQ�WKH�
+�7LFN�DQG�9�7LFN�ILHOGV�DUH�LQWHUSUHWHG�DV�SL[HOV��:KHQ�
XQFKHFNHG��WKHVH�YDOXHV�DUH�LQWHUSUHWHG�DV�XQLWV�

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�
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Plotting graphs
Histograms

$�KLVWRJUDP�LV�D�UHSUHVHQWDWLRQ�RI�D�IUHTXHQF\�GLVWULEXWLRQ��7KH�OHQJWK�RI�
HDFK�EDU�LQ�D�KLVWRJUDP�LQGLFDWHV�KRZ�PDQ\�LWHPV�IDOO�ZLWKLQ�LWV�UDQJH�

Figure 4-33: Default plot window and plot setup parameters for histograms

Figure 4-34: Sample histogram

Plot window parameters

+�9LHZ 7KH�KRUL]RQWDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�
KRUL]RQWDO�YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�KRUL]RQWDO�
YDOXH�LQ�WKH�VHFRQG�ILHOG��

9�9LHZ 7KH�YHUWLFDO�GLVSOD\�UDQJH��ZLWK�WKH�PLQLPXP�YHUWLFDO�
YDOXH�LQ�WKH�ILUVW�ILHOG�DQG�PD[LPXP�YHUWLFDO�YDOXH�LQ�WKH�
VHFRQG�ILHOG�

%DU�:LGWK 7KH�ZLGWK�RI�HDFK�EDU��7KH�GHIDXOW�VHWWLQJ�LV�RQH�XQLW

$XWR 5HVHWV�WKH�KRUL]RQWDO�GLVSOD\�UDQJH�WR�VSDQ�IURP�WKH�
PLQLPXP�YDOXH�WR�WKH�PD[LPXP�YDOXH�RI�WKH�HOHPHQWV�LQ�
WKH�&RO�ILHOG��DQG�UHVHWV�WKH�YHUWLFDO�GLVSOD\�UDQJH�WR�VSDQ�
IURP�]HUR�WR�WKH�WRWDO�QXPEHU�RI�URZV�LQ�∑'$7�

Plot setup parameters

7\SH 7KH�W\SH�RI�SORW�

∑'$7 7KH�GDWD�PDWUL[��RU�QDPH�RI�WKH�GDWD�PDWUL[��FRQWDLQLQJ�
WKH�GDWD�WR�EH�SORWWHG�

7KH�QDPH�RI�D�PDWUL[�LV�WKH�QDPH�\RX�JDYH�LW�ZKHQ�\RX�
VWRUHG�LW�DV�D�YDULDEOH���6HH�FKDSWHU����§6WRULQJ�REMHFWV¨��
IRU�LQIRUPDWLRQ�RQ�VWRULQJ�REMHFWV�LQ�YDULDEOHV���,I�\RX�DUH�
HQWHULQJ�WKH�GDWD�PDWUL[�GLUHFWO\��WKH�HQWLUH�PDWUL[��DQG�
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HDFK�URZ�RI�WKH�PDWUL[��PXVW�EH�HQFORVHG�LQ�VTXDUH�
EUDFNHWV���6HH�FKDSWHU����§9HFWRUV��OLVWV��DUUD\V��DQG�
PDWULFHV¨�IRU�LQIRUPDWLRQ�RQ�FUHDWLQJ�PDWULFHV��

&RO 7KH�FROXPQ�RI�WKH�GDWD�PDWUL[�WKDW�\RX�ZDQW�WR�SORW�

+�7LFN 7KH�QXPEHU�RI�XQLWV��RU�SL[HOV��EHWZHHQ�WLFN�PDUNV�RQ�
WKH�KRUL]RQWDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

9�7LFN 7KH�QXPEHU�RI�SL[HOV�RU�XQLWV�EHWZHHQ�WLFN�PDUNV�RQ�WKH�
YHUWLFDO�D[LV��7KH�GHIDXOW�LV�RQH�WLFN�HYHU\����SL[HOV��
:KHWKHU�XQLWV�RU�SL[HOV�LV�XVHG�GHSHQGV�RQ�WKH�VHWWLQJ�LQ�
WKH�3L[HOV�ILHOG��VHH�EHORZ��

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�

3L[HOV :KHQ�FKHFNHG¦ZKLFK�LV�WKH�GHIDXOW¦WKH�YDOXHV�LQ�WKH�
+�7LFN�DQG�9�7LFN�ILHOGV�DUH�LQWHUSUHWHG�DV�SL[HOV��:KHQ�
XQFKHFNHG��WKHVH�YDOXHV�DUH�LQWHUSUHWHG�DV�XQLWV�

7KLV�ILHOG�LV�RQO\�DYDLODEOH�LI�\RX�KDYH�FKRVHQ�WR�GLVSOD\�
D[HV��3UHVV�d�WR�LQFOXGH�RU�H[FOXGH�D[HV�
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Plotting graphs
Cursor movement
:LWK�WKH�SORW�VFUHHQ�GLVSOD\HG��\RX�FDQ�PRYH�WKH�FXUVRU�LQ�RQH�RI�WZR�
ZD\V�

� VWDQGDUG�JUDSKLFV�PRGH

� WUDFH�PRGH�

Standard cursor movement

,Q�VWDQGDUG�JUDSKLFV�PRGH��WKH�FXUVRU�PRYHV�LQGHSHQGHQWO\�RI�WKH�SORW��
7KDW�LV��SUHVVLQJ�{��]���}� [��FDXVHV�WKH�FXUVRU�WR�PRYH�SDUDOOHO�WR�DQ�
D[LV�LQ�WKH�GLUHFWLRQ�LQGLFDWHG�E\�WKH�NH\�

Tracing a plot

,Q�WUDFH�PRGH��WKH�FXUVRU�MXPSV�IURP�SORWWHG�SRLQW�WR�SORWWHG�SRLQW�DORQJ�
WKH�IXQFWLRQ�ZKHQ�\RX�SUHVV�WKH�{�RU�}�NH\���7KH�SRLQWV�WKDW�DUH�SORWWHG�
GHSHQG�RQ�WKH�VWHS�YDOXH�VHW�RQ�WKH�3ORW�:LQGRZ�LQSXW�IRUP���

:KHUH�PXOWLSOH�IXQFWLRQV�KDYH�EHHQ�SORWWHG��SUHVVLQJ�]�RU [�PRYHV�WKH�
FXUVRU�IURP�IXQFWLRQ�WR�IXQFWLRQ�

7UDFH�PRGH�LV�DYDLODEOH�IRU�IXQFWLRQ��SRODU��DQG�SDUDPHWULF�SORWV��7R�
DFWLYDWH�WUDFH�PRGH��SUHVV�75$&(�

<RX�ZRXOG�W\SLFDOO\�FKRRVH�WUDFH�PRGH�WR�GHWHUPLQH�WKH�FRRUGLQDWHV�RI�
WKH�SRLQWV�SORWWHG��DV�H[SODLQHG�LQ�WKH�QH[W�VHFWLRQ���<RX�FDQ�DOVR�GLVSOD\�
SORWWHG�FRRUGLQDWHV�LQ�WDEXODU�IRUP��<RX�GR�WKLV�E\�SUHVVLQJ�<F ZKHQ�
WKH�SORW�LV�QRW�GLVSOD\HG��6HH�§7DEOHV¨�RQ�SDJH �����IRU�PRUH�LQIRUPDWLRQ�

'HDFWLYDWH�WUDFH�PRGH�E\�SUHVVLQJ�75$&(�DJDLQ���7UDFH�PRGH�LV�
DXWRPDWLFDOO\�GHDFWLYDWHG�LI�\RX�FKRRVH�D�=220�IXQFWLRQ��RU�DQ\�RWKHU�
IXQFWLRQ�WKDW�FDXVHV�WKH�SORW�WR�EH�UHGUDZQ��

Cursor coordinates

7R�GLVSOD\�WKH�FRRUGLQDWHV�RI�WKH�FXUVRU��SUHVV�b�WR�VHOHFW��;��<���7KH�
PHQX�LV�UHSODFHG�E\�WKH�FRRUGLQDWHV�RI�WKH�FXUVRU�

$V�\RX�PRYH�WKH�FXUVRU��WKH�FRRUGLQDWHV�RI�WKH�FXUVRUªV�FXUUHQW�SRVLWLRQ�LV�
GLVSOD\HG��,I�\RX�KDG�WXUQHG�RQ�WUDFH�PRGH�EHIRUH�SUHVVLQJ�b��WKH�
FRRUGLQDWHV�RI�FRQVHFXWLYH�SORWWHG�SRLQWV�DUH�GLVSOD\HG�DV�\RX�SUHVV�WKH�
{�RU�}�NH\���3ORWWHG�SRLQWV�DUH�SRLQWV�WKDW�FRUUHVSRQG�WR�WKH�YDOXHV�RI�
WKH�LQGHSHQGHQW�YDULDEOH�DV�GHWHUPLQHG�E\�WKH�VWHS�YDOXH��
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1RWH�WKDW�\RX�FDQQRW�FKRRVH�WUDFH�PRGH�ZKLOH�\RX�KDYH�WKH�FXUVRU�
FRRUGLQDWHV�GLVSOD\HG��<RX�PXVW�FKRRVH�WUDFH�PRGH�EHIRUH�\RX�FKRRVH�WR�
GLVSOD\�WKH�FXUVRUªV�FRRUGLQDWHV�

7R�UHGLVSOD\�WKH�PHQX¦WKHUHE\�KLGLQJ�WKH�FXUVRU�FRRUGLQDWHV¦SUHVV�=��
�7KH�=�DQG���NH\V�HQDEOH�\RX�WR�GLVSOD\�DQG�KLGH�WKH�PHQX�UHVSHFWLYHO\��
<RX�FDQ�DOVR�UHGLVSOD\�WKH�PHQX�E\�SUHVVLQJ�D�IXQFWLRQ�NH\��

Zooming
7KH�=220�IXQFWLRQV�HQDEOH�\RX�WR�ORRN�DW�D�SDUWLFXODU�UHJLRQ�RI�WKH�SORW�LQ�
PRUH�GHWDLO��E\�]RRPLQJ�LQ��RU�ORRN�DW�PRUH�RI�WKH�SORW�WKDQ�LV�FXUUHQWO\�
GLVSOD\HG��E\�]RRPLQJ�RXW��

To zoom in
�� 3UHVV�=220��7KH�=220�PHQX�LV�GLVSOD\HG�

�� 3UHVV�=,1�WR�VHOHFW�=220�,1�

<RX�FDQ�DOVR�]RRP�LQ�RQ�D�UHFWDQJXODU�DUHD�RI�WKH�SORW�\RX�VSHFLI\��7R�
VSHFLI\�WKH�DUHD�

�� 3UHVV�=220��7KH�=220�PHQX�LV�GLVSOD\HG�

�� 8VH�WKH�DUURZ�NH\V�WR�SRVLWLRQ�WKH�FXUVRU�DW�D�FRUQHU�RI�WKH�UHFWDQJXODU�
DUHD�WKDW�\RX�ZDQW�WR�]RRP�LQ�RQ�

�� 3UHVV�%2;=�WR�VHOHFW�%2;�=220�

�� 3UHVV�WKH�DSSURSULDWH�DUURZ�NH\V�WR�FUHDWH�D�ER[�DURXQG�WKH�DUHD�\RX�
ZDQW�WR�]RRP�LQ�RQ�

�� 3UHVV�=220��7KH�FDOFXODWRU�]RRPV�LQ�RQ�WKH�ER[HG�DUHD�

To zoom out
�� 3UHVV�=220��7KH�=220�PHQX�LV�GLVSOD\HG�

�� 3UHVV�=287�WR�VHOHFW�=220�287�

Zoom options

$�QXPEHU�RI�]RRP�RSWLRQV�DUH�DYDLODEOH�IURP�WKH�=220�PHQX��<RX�GLVSOD\�
WKH�=220�PHQX�IURP�WKH�SORWWLQJ�VFUHHQ�E\�SUHVVLQJ�=220��7KH�PDLQ�
RSWLRQV�DUH�VHW�RXW�EHORZ�
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Setting the zoom factor

<RX�FDQ�VHW�WKH�IDFWRU�E\�ZKLFK�\RX�]RRP�LQ�RU�]RRP�RXW�E\�FKDQJLQJ�WKH�
YDOXHV�RQ�WKH�=RRP�)DFWRUV�LQSXW�IRUP��

�� 3UHVV�=)$&7�WR�VHOHFW�=220�)$&725�

�� &KDQJH�WKH�YDOXHV�LQ�WKH�+�)DFWRU�DQG�9�)DFWRU�ILHOGV��

.HHS�WKH�YDOXHV�\RX�HQWHU�WKH�VDPH�LI�\RX�ZDQW�]RRPLQJ�WR�EH�
KRUL]RQWDOO\�DQG�YHUWLFDOO\�SURSRUWLRQDO���6HH�DOVR�§)RUFLQJ�D�
SURSRUWLRQDO�]RRP¨�EHORZ��

�� ,I�\RX�ZDQW�]RRPLQJ�WR�FHQWHU�DURXQG�WKH�SRVLWLRQ�RI�\RXU�FXUVRU��
FKHFN�WKH�5HFHQWHU�DW�&URVVKDLUV�ILHOG�

�� 3UHVV�2.��

Forcing a proportional zoom

3UHVV�=645�WR�VHOHFW�=220�648$5(��

7KH�SORW�LV�UHGUDZQ�ZLWK�WKH�YHUWLFDO�VFDOH�WKH�VDPH�DV�WKH�KRUL]RQWDO�
VFDOH�

Resetting the zoom default

3UHVV�=')/7�WR�VHOHFW�=220�'()$8/7��7KH�SORW�LV�UHGUDZQ�XVLQJ�WKH�GHIDXOW�
GLVSOD\�UDQJHV�

Analyzing functions
7KH�+3 ��*�SURYLGHV�QXPHURXV�WRROV�IRU�DQDO\]LQJ�WKH�PDWKHPDWLFDO�
SURSHUWLHV�RI�IXQFWLRQV��)RU�H[DPSOH��\RX�FDQ�FDOFXODWH�URRWV��H[WUHPD��
VORSHV��DUHDV��DQG�WKH�SRLQW�RI�LQWHUVHFWLRQ�RI�WZR�JUDSKV�

:KHUH�\RX�KDYH�SORWWHG�PRUH�WKDQ�RQH�IXQFWLRQ��\RX�PD\�ILUVW�QHHG�WR�
VHOHFW�WKH�IXQFWLRQ�\RX�ZDQW�WR�DQDO\]H��%\�GHIDXOW��WKH�ILUVW�IXQFWLRQ�OLVWHG�
RQ�WKH�3ORW�)XQFWLRQV�VFUHHQ�LV�WKH�IXQFWLRQ�WKDW�LV�VHOHFWHG�

7R�VHOHFW�DQRWKHU�IXQFWLRQ�IRU�DQDO\VLV�

�� 3UHVV�75$&(�WR�WXUQ�RQ�WUDFH�PRGH���6HH�§7UDFLQJ�D�SORW¨�RQ�SDJH�������

�� 3UHVV [�RU�]�XQWLO�WKH�FXUVRU�LV�RQ�WKH�IXQFWLRQ�\RX�ZDQW�WR�DQDO\]H�

<RX�FDQ�DOVR�VHOHFW�DQRWKHU�IXQFWLRQ�E\�SUHVVLQJ�1;(4��IRXQG�RQ�
WKH�VHFRQG�SDJH�RI�WKH�)81&7,21�PHQX���,Q�WKLV�FDVH��\RX�GR�QRW�
QHHG�WR�EH�LQ�WUDFH�PRGH�
Plotting graphs Page 4-37



Pl
ot

tin
g 

gr
ap

hs
Function analysis tools list

7KH�WRROV�GLVFXVVHG�EHORZ�DUH�DYDLODEOH�IURP�WKH�)81&7,216�VXE�PHQX�
�ODEHOHG�)&1�RQ�WKH�3,&7�PHQX��

�� 3UHVV�)&1�WR�GLVSOD\�WKH�)81&7,216�PHQX�

�� 3UHVV�WKH�IXQFWLRQ�NH\�IRU�WKH�DQDO\VLV�WRRO�\RX�ZDQW�

:KHQ�\RX�FKRRVH�D�IXQFWLRQ�DQDO\VLV�WRRO��WKH�PHQX�LV�KLGGHQ�WR�PDNH�
URRP�IRU�WKH�UHVXOW��<RX�FDQ�UHVWRUH�WKH�PHQX�E\�SUHVVLQJ�DQ\�RQH�RI�WKH�
IXQFWLRQ�NH\V��a�WR�f�

Finding roots

$�URRW�LV�D�SRLQW�ZKHUH�D�JUDSK�PHHWV�RU�FURVVHV�WKH�[�D[LV��7R�ILQG�WKH�
URRW�FORVHVW�WR�WKH�FXUVRU��SUHVV�5227�RQ�WKH�)81&7,216�PHQX�

,I�WKH�URRW�LV�ZLWKLQ�WKH�GLVSOD\�DUHD��WKH�FXUVRU�PRYHV�WR�WKH�URRW�DQG�WKH�
YDOXH�RI�WKH�URRW�LV�GLVSOD\HG�QHDU�WKH�ERWWRP�OHIW�FRUQHU�RI�WKH�VFUHHQ��,I�
WKH�URRW�LV�QRW�ZLWKLQ�WKH�GLVSOD\�DUHD��WKH�FXUVRU�UHPDLQV�ZKHUH�LW�LV��WKH�
PHVVDJH�2))�6&5((1�LV�EULHIO\�GLVSOD\HG��DQG�WKH�YDOXH�RI�WKH�URRW�LV�
GLVSOD\HG�QHDU�WKH�ERWWRP�OHIW�FRUQHU�RI�WKH�VFUHHQ�

,I�\RX�ZDQW�WR�ILQG�DQRWKHU�URRW��PRYH�WKH�FXUVRU�VR�WKDW�LW�LV�FORVHU�WR�WKDW�
URRW�WKDQ�WR�DQ\�RWKHU�URRW�EHIRUH�VHOHFWLQJ�5227�

7KH�PHVVDJH�§&RQVWDQW"¨�DSSHDUV�RQ�WKH�VFUHHQ�LI�WKH�VDPH�YDOXH�ZDV�
FDOFXODWHG�DW�HYHU\�VDPSOH�SRLQW�

Finding extrema

$Q�H[WUHPXP�LV�WKH�PD[LPXP�RU�PLQLPXP�YDOXH��7R�ILQG�WKH�H[WUHPD�
FORVHVW�WR�WKH�FXUVRU��SUHVV�(;75�RQ�WKH�)81&7,216�PHQX�

,I�DQ�H[WUHPXP�LV�ZLWKLQ�WKH�GLVSOD\�DUHD��WKH�FXUVRU�PRYHV�WR�WKH�SRLQW�
DQG�WKH�[�DQG�\�FRRUGLQDWHV�RI�WKH�H[WUHPXP�DUH�GLVSOD\HG�QHDU�WKH�
ERWWRP�OHIW�FRUQHU�RI�WKH�VFUHHQ��,I�WKH�H[WUHPXP�LV�QRW�ZLWKLQ�WKH�GLVSOD\�
DUHD��WKH�FXUVRU�UHPDLQV�ZKHUH�LW�LV��WKH�PHVVDJH�2))�6&5((1�LV�EULHIO\�
GLVSOD\HG��DQG�WKH�[�DQG�\�FRRUGLQDWHV�RI�WKH�H[WUHPXP�DUH�GLVSOD\HG�
QHDU�WKH�ERWWRP�OHIW�FRUQHU�RI�WKH�VFUHHQ�

,I�WKH�GHULYDWLYH�FKDQJHV�VLJQ�DW�WKH�H[WUHPXP��WKH�PHVVDJH�§6LJQ�
5HYHUVDO¨�EULHIO\�DSSHDUV�RQ�WKH�VFUHHQ�EHIRUH�WKH�FRRUGLQDWHV�DUH�
GLVSOD\HG�
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Finding slopes

7KH�VORSH�WRRO�GLVSOD\V�WKH�VORSH�RI�WKH�IXQFWLRQ�DW�WKH�[�YDOXH�RI�WKH�
FXUVRU�DQG�PRYHV�WKH�FXUVRU�WR�WKH�SRLQW�RQ�WKH�IXQFWLRQ�ZKHUH�WKH�VORSH�
ZDV�FDOFXODWHG��7R�ILQG�WKH�VORSH��SUHVV�6/23(�RQ�WKH�)81&7,216�PHQX�

,I�WKH�SRLQW�LV�QRW�ZLWKLQ�WKH�GLVSOD\�DUHD��WKH�FXUVRU�UHPDLQV�ZKHUH�LW�LV��
WKH�PHVVDJH�2))�6&5((1�LV�EULHIO\�GLVSOD\HG��DQG�WKH�VORSH�RI�WKH�SRLQW�LV�
GLVSOD\HG�QHDU�WKH�ERWWRP�OHIW�FRUQHU�RI�WKH�VFUHHQ�

Finding areas

7KH�DUHD�WRRO�GLVSOD\V�WKH�DUHD�EHWZHHQ�D�FXUYH�DQG�WKH�[�D[LV�EHWZHHQ�
WZR�[�YDOXHV�WKDW�\RX�VHOHFW��

�� 0RYH�WKH�FXUVRU�VR�WKDW�LW�LV�RYHU�WKH�JUDSK�DW�RQH�HQG�RI�WKH�DUHD�WKDW�
\RX�ZDQW�WR�FDOFXODWH�

�� 3UHVV���

�� 0RYH�WKH�FXUVRU�XQWLO�LW�LV�RYHU�WKH�JUDSK�DW�WKH�RWKHU�HQG�RI�WKH�DUHD�
WKDW�\RX�ZDQW�WR�FDOFXODWH�

�� 3UHVV�$5($�RQ�WKH�)81&7,216�PHQX�

7KH�DUHD�LV�GLVSOD\HG�QHDU�WKH�ERWWRP�OHIW�FRUQHU�RI�WKH�VFUHHQ�

Finding intersections

7KH�LQWHUVHFWLRQ�WRRO�GLVSOD\V�WKH�FRRUGLQDWHV�RI�WKH�LQWHUVHFWLRQ�EHWZHHQ�
WZR�IXQFWLRQV��RU�EHWZHHQ�D�IXQFWLRQ�DQG�WKH�[�D[LV�

7KH�LQWHUVHFWLRQ�WRRO�GHWHUPLQHV�WKH�LQWHUVHFWLRQ�RI�WKH�FXUUHQWO\�VHOHFWHG�
IXQFWLRQ�DQG�WKH�IXQFWLRQ�WKDW�IROORZV�LW�RQ�WKH�3ORW�)XQFWLRQV�VFUHHQ��,I�
\RX�KDYH�PRUH�WKDQ�WZR�IXQFWLRQV�SORWWHG��\RX�PD\�QHHG�WR�VHOHFW�DQRWKHU�
IXQFWLRQ��RU�FKDQJH�WKH�RUGHU�RI�WKH�IXQFWLRQV�OLVWHG�RQ�WKH�3ORW�)XQFWLRQ�
VFUHHQ���<RX�FDQ�FKDQJH�WKH�RUGHU�RI�WKH�IXQFWLRQV�OLVWHG�E\�SUHVVLQJ�
029(↓�RU�029(↑��RQ�WKH�VHFRQG�SDJH�RI�WKH�IXQFWLRQ�NH\�PHQX�RQ�WKH�3ORW�
)XQFWLRQ�VFUHHQ��

,I�WZR�IXQFWLRQV�LQWHUVHFW�DW�PRUH�WKDQ�RQH�SRLQW��WKH�UHVXOW�LV�WKH�
FRRUGLQDWHV�RI�WKH�LQWHUVHFWLRQ�FORVHVW�WR�WKH�FXUVRU��,I�RQO\�RQH�IXQFWLRQ�
LV�SORWWHG��WKH�UHVXOW�LV�WKH�FRRUGLQDWHV�RI�WKH�LQWHUVHFWLRQ�RI�WKH�IXQFWLRQ�
DQG�WKH�[�D[LV�

7R�ILQG�WKH�LQWHUVHFWLRQ��SUHVV�,17(5�IURP�WKH�)81&7,216�PHQX�
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,I�WKH�LQWHUVHFWLRQ�LV�ZLWKLQ�WKH�GLVSOD\�DUHD��WKH�FXUVRU�PRYHV�WR�WKH�
LQWHUVHFWLRQ�DQG�WKH�FRRUGLQDWHV�RI�WKH�LQWHUVHFWLRQ�DUH�GLVSOD\HG�QHDU�WKH�
ERWWRP�OHIW�FRUQHU�RI�WKH�VFUHHQ�

,I�WKH�LQWHUVHFWLRQ�LV�QRW�ZLWKLQ�WKH�GLVSOD\�DUHD��WKH�FXUVRU�UHPDLQV�ZKHUH�
LW�LV��WKH�PHVVDJH�2))�6&5((1�LV�EULHIO\�GLVSOD\HG��DQG�WKH�FRRUGLQDWHV�RI�
WKH�LQWHUVHFWLRQ�DUH�GLVSOD\HG�QHDU�WKH�ERWWRP�OHIW�FRUQHU�RI�WKH�VFUHHQ�

Tables
,I�\RX�KDYH�FKRVHQ�WR�GLVSOD\�WKH�FRRUGLQDWHV�RI�WKH�FXUVRU�ZKLOH�LQ�WUDFH�
PRGH��\RX�FDQ�UHDG�WKH�FRRUGLQDWHV�RI�FRQVHFXWLYH�SORWWHG�SRLQWV�E\�
SUHVVLQJ�WKH�}�RU {�NH\��7KLV�LV�H[SODLQHG�LQ�§&XUVRU�PRYHPHQW¨�RQ�
SDJH������

<RX�FDQ�DOVR�GLVSOD\�WKH�FRRUGLQDWHV�RI�SORWWHG�SRLQWV�LQ�WDEXODU�IRUP��7KH�
7DEOHV�IXQFWLRQ¦VHOHFWHG�E\�SUHVVLQJ�< F¦VKRZV�WKH�YDOXH�RI�WKH�
GHSHQGHQW�YDULDEOH�IRU�HDFK�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�ZLWKLQ�WKH�
UDQJH�VSHFLILHG�RQ�WKH�3ORW�:LQGRZ�LQSXW�IRUP��7KH�YDOXHV�RI�WKH�
LQGHSHQGHQW�YDULDEOH�DUH�OLVWHG�LQ�LQFUHPHQWV�GHWHUPLQHG�E\�WKH�VWHS�
YDOXH��DOVR�VSHFLILHG�RQ�WKH�3ORW�:LQGRZ�LQSXW�IRUP��

,I�\RX�KDYH�SORWWHG�PRUH�WKDQ�RQH�IXQFWLRQ��WKH�YDOXHV�RI�WKH�LQGHSHQGHQW�
YDULDEOH�IRU�HDFK�IXQFWLRQ�LV�JLYHQ��HDFK�LQ�D�VHSDUDWH�FROXPQ�

Customizing table values

7KH�GHIDXOW�YDOXHV�IRU�WKH�LQGHSHQGHQW�YDULDEOH�DUH�WDNHQ�IURP�WKH�
SDUDPHWHUV�RQ�WKH�3ORW�:LQGRZ�LQSXW�IRUP��<RX�FDQ�RYHUULGH�WKHVH�
GHIDXOWV�E\�VSHFLI\LQJ�D�GLIIHUHQW�VWDUWLQJ�YDOXH�DQG�VWHS�LQFUHPHQW�

7R�FKDQJH�WKH�GHIDXOW�WDEOH�YDOXHV�

�� 3UHVV�< E�WR�VHOHFW�7$%/(�6(783�

7KH�7DEOH�6HWXS�LQSXW�IRUP�LV�GLVSOD\HG�

�� 7R�KDYH�WKH�FDOFXODWRU�DXWRPDWLFDOO\�JHQHUDWH�WKH�VHULHV�RI�YDOXHV�IRU�
WKH�LQGHSHQGHQW�YDULDEOH��VSHFLI\�D�VWDUWLQJ�YDOXH�DQG�VWHS�YDOXH�

�� ,I�\RX�ZDQW�WR�VSHFLI\�YDOXHV�IRU�WKH�LQGHSHQGHQW�YDULDEOH��FKRRVH�
%8,/'�<285�2:1�UDWKHU�WKDQ�$8720$7,&�DV�WKH�W\SH�RI�WDEOH�

�� �3UHVV�< F�WR�VHOHFW�7$%/(�

,I�\RX�FKRVH�DQ�DXWRPDWLF�WDEOH��WKH�WDEOH�YDOXHV�DUH�UHGUDZQ�
DFFRUGLQJ�WR�WKH�VWDUW�DQG�VWHS�YDOXHV�\RX�VSHFLILHG�
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,I�\RX�FKRVH�WR�EXLOG�\RXU�RZQ�WDEOH��WKH�SUHYLRXV�YDOXHV�DUH�GLVSOD\HG��
3UHVV�> ��WR�FOHDU�WKHVH�YDOXHV��DQG�WKHQ�HQWHU�YDOXHV�LQ�WKH�
LQGHSHQGHQW�YDULDEOH�FROXPQ��$V�\RX�HQWHU�YDOXHV��FRUUHVSRQGLQJ�
YDOXHV�IRU�WKH�GHSHQGHQW�YDULDEOHV�DUH�GLVSOD\HG�

Special plotting and table variables
$OO�WKH�LQIRUPDWLRQ�DERXW�D�SORW�LV�DXWRPDWLFDOO\�VWRUHG�LQ�D�VHW�RI�UHVHUYHG�
YDULDEOHV�WKDW�\RX�KDYH�GLUHFW�DFFHVV�WR��7KHVH�YDULDEOHV�DUH�QDPHG�(4��
∑'$7��33$5��93$5��∑3$5��DQG�=3$5��6LPLODUO\��WKH�LQIRUPDWLRQ�
UHJDUGLQJ�WDEOHV�LV�DXWRPDWLFDOO\�VWRUHG�LQ�73$5�

$OWKRXJK�WKHVH�YDULDEOHV�DUH�UHVHUYHG¦ZKLFK�PHDQV�WKDW�\RX�VKRXOG�QRW�
XVH�WKHP�DV�WKH�QDPH�RI�VRPH�REMHFW�\RX�FUHDWH¦\RX�FDQ�KDYH�GLIIHUHQW�
YHUVLRQV�RI�WKHVH�YDULDEOHV��SURYLGLQJ�WKDW�HDFK�YHUVLRQ�LV�LQ�D�VHSDUDWH�
GLUHFWRU\��

EQ

(4�FRQWDLQV�WKH�FXUUHQW�HTXDWLRQ�RU�WKH�QDPH�RI�WKH�YDULDEOH�FRQWDLQLQJ�
WKH�FXUUHQW�HTXDWLRQ��6SHFLILFDOO\��(4�FDQ�FRQWDLQ�

� $�VLQJOH�DOJHEUDLF�REMHFW�RU�WKH�QDPH�RI�D�YDULDEOH�FRQWDLQLQJ�D�VLQJOH�
DOJHEUDLF�REMHFW�

� $�UHDO�QXPEHU¦RU�FRPSOH[�QXPEHU�LQ�WKH�FDVH�RI�D�SDUDPHWULF�SORW¦
RU�WKH�QDPH�RI�D�YDULDEOH�FRQWDLQLQJ�D�UHDO�RU�FRPSOH[�QXPEHU�

� $�SURJUDP�WKDW�WDNHV�QR�SDUDPHWHUV�DQG�\LHOGV�H[DFWO\�RQH�UHVXOW��RU�
WKH�QDPH�RI�D�YDULDEOH�WKDW�FRQWDLQV�VXFK�D�SURJUDP�

� $�OLVW�FRQWDLQLQJ�DQ\�FRPELQDWLRQ�RI�WKH�WKHVH�SRVVLELOLWLHV�

∑DAT

∑'$7�FRQWDLQV�WKH�FXUUHQW�GDWD�PDWUL[�IRU�VWDWLVWLFDO�SORWV�RU�WKH�QDPH�RI�
WKH�YDULDEOH�WKDW�FRQWDLQV�WKH�GDWD�PDWUL[��,W�LV�WKH�HTXLYDOHQW�RI�(4�ZKHQ�
\RX�DUH�SORWWLQJ�D�VFDWWHU�SORW��EDU�FKDUW��RU�KLVWRJUDP�

PPAR

33$5�VWRUHV�WKH�SORW�ZLQGRZ�DQG�SORW�VHWXS�SDUDPHWHUV�IRU�QRQ�VWDWLVWLFDO�
SORWV��,W�LV�GLVSOD\HG�DV�D�OLVW��,Q�JHQHUDO��WKH�REMHFWV�LQ�WKLV�OLVW�DUH�

^��[PLQ��\PLQ����[PD[��\PD[���LQGHSHQGHQW�YDULDEOH��UHVROXWLRQ���D[HV�
LQWHUVHFWLRQ�FRRUGLQDWHV���SORW�W\SH��GHSHQGHQW�YDULDEOH�`
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7KH�YDOXHV�LQ�WKH�OLVW�YDU\�DFFRUGLQJ�WR�WKH�W\SH�RI�SORW��7KH\�DUH�WKH�
SDUDPHWHUV�\RX�ILQG�RQ�WKH�3ORW�:LQGRZ�LQSXW�IRUP�DQG�3ORW�6HWXS�LQSXW�
IRUP�IRU�WKH�SDUWLFXODU�SORW�W\SH�

VPAR

93$5�VWRUHV�WKH�YLHZ�YROXPH��H\HSRLQW�DQG�SORWWLQJ�GHQVLW\�SDUDPHWHUV�
IRU���'�SORWV��,W�LV�GLVSOD\HG�DV�D�OLVW��,Q�JHQHUDO��WKH�REMHFWV�LQ�WKLV�OLVW�DUH�

^�[OHIW��[ULJKW��\QHDU��\ORZ��]ORZ��]KLJK��[[OHIW��[[ULJKW�\\OHIW��\\ULJKW��[H\HSRLQW��
\H\HSRLQW��]H\HSRLQW��JULG�FROXPQV��JULG�URZV�`

∑PAR

∑3$5�VWRUHV�WKH�SORW�ZLQGRZ�DQG�SORW�VHWXS�SDUDPHWHUV�IRU�VWDWLVWLFDO�
SORWV���6HH�SDJHV�SDJH �����WR�SDJH �����IRU�LQIRUPDWLRQ�DERXW�WKHVH�
SDUDPHWHUV��

ZPAR

=3$5�VWRUHV�]RRP�LQIRUPDWLRQ��,W�LV�GLVSOD\HG�DV�D�OLVW��ZLWK�WKH�IROORZLQJ�
SDUDPHWHUV�DV�HOHPHQWV�

^�KRUL]RQWDO�VFDOH��YHUWLFDO�VFDOH��UHFHQWHU�IODJ�`

7KHVH�ILHOGV�DUH�GHVFULEHG�LQ�§6HWWLQJ�WKH�]RRP�IDFWRU¨�RQ�SDJH�������,Q�
VRPH�LQVWDQFHV��WKH�OLVW�ZLOO�LQFOXGH�WKH�33$5�YDULDEOH�DV�D�ILQDO�HOHPHQW�

TPAR

73$5�VWRUHV�WKH�WDEOH�VHWXS�SDUDPHWHUV��7KHVH�DUH�

^�VWDUWLQJ�YDOXH��VWHS��WDEOH�IRUPDW��]RRP�IDFWRU��IRQW�VL]H��ILOHQDPH�`
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