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Chapter 10

Advanced plotting options

Labelling and relocating the axes

To label the coordinate axes with the variable names

7KH�QDPHV�RI�WKH�LQGHSHQGHQW�DQG�GHSHQGHQW�YDULDEOHV��DQG�WKH�
FRRUGLQDWHV��LQ�XVHU�XQLWV��RI�WKH�ODUJHVW�DQG�VPDOOHVW�GLVSOD\HG�YDOXHV�IRU�
HDFK�YDULDEOH��FDQ�EH�DGGHG�WR�WKH�SORW�DIWHU�LW�KDV�EHHQ�GUDZQ��7KH�ILJXUH�
EHORZ�VKRZV�ODEHOV�DGGHG�WR�WKH�SORW�RI�\ � � [��¥����DVVXPLQJ�WKDW�\RX�
KDYH�XVHG�WKH�GHIDXOW�VHWWLQJV��

7R�ODEHO�WKH�D[HV�

�� 3UHVV�(',7�

�� 3UHVV�l�WR�GLVSOD\�WKH�VHFRQG�SDJH�RI�WKH�IXQFWLRQ�NH\�PHQX�

�� 3UHVV�/$%(/�

<RX�PD\�QHHG�WR�KLGH�WKH�PHQX�WR�VHH�WKH�ORZHVW�ODEHO�RQ�WKH�YHUWLFDO�
D[LV��<RX�KLGH�WKH�PHQX�E\�SUHVVLQJ�=�RU����DQG�UHGLVSOD\�LW�E\�
SUHVVLQJ�= RU���
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To label the axes with user-defined labels
�� 6HOHFW�WKH�$;(6�FRPPDQG�IURP�WKH�FRPPDQG�FDWDORJ��N��

�� (QWHU�D�OLVW�FRQWDLQLQJ�WKH�KRUL]RQWDO�DQG�YHUWLFDO�D[LV�ODEHOV�DV�VWULQJV��
{��K�ODEHO���Y�ODEHO��}.

)RU�H[DPSOH��$;(6�^�<HDUV����(DUQLQJV�`��

�� 3UHVV�\�WR�VWRUH�WKH�ODEHOV�

�� 3UHVV�< C�WR�GLVSOD\�WKH�SORW�DJDLQ�

�� 3UHVV�(',7�

�� 3UHVV�l�WR�GLVSOD\�WKH�VHFRQG�SDJH�RI�WKH�IXQFWLRQ�NH\�PHQX�

�� 3UHVV�/$%(/�

To have the axes intersect at a point other than (0,0)
�� 6HOHFW�WKH�$;(6�FRPPDQG�IURP�WKH�FRPPDQG�FDWDORJ��N��

�� (QWHU�D�FRPSOH[�QXPEHU�UHSUHVHQWLQJ�WKH�QHZ�SRLQW�RI�LQWHUVHFWLRQ�

)RU�H[DPSOH��$;(6��������

�� 3UHVV�\�WR�VWRUH�WKH�QHZ�SRLQW�RI�LQWHUVHFWLRQ�

�� 3UHVV�HLWKHU�<A��<B��RU�<D�

�� 3UHVV�(5$6(�

�� 3UHVV�'5$:�
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7KH�IROORZLQJ�GLDJUDP�LV�RI�WKH�VDPH�SORW�DV�LQ�WKH�SUHYLRXV�LOOXVWUDWLRQ��
EXW�WKH�D[HV�QRZ�PHHW�ZKHUH�[� ��DQG�\� ��

Plotting programs
<RX�FDQ�SORW�D�SURJUDP�LI�LW�WDNHV�QRWKLQJ�IURP�WKH�VWDFN��XVHV�WKH�
LQGHSHQGHQW�YDULDEOH�LQ�WKH�SURJUDP��DQG�UHWXUQV�H[DFWO\�RQH�XQWDJJHG�
QXPEHU�WR�WKH�VWDFN�

Examples

� 5HDO�UHVXOW��(TXLYDOHQW�WR�WKH�H[SUHVVLRQV�I�[���IXQFWLRQ�SORWV��DQG�
U�θ���SRODU�SORWV���)RU�H[DPSOH��WKH�SURJUDP��

« IF 'X<0' THEN '3*X^3-45X^2+350' ELSE 1000 END »

SORWV�I�[�� ��[�¥��[������LI�[���DQG�I�[�� ������LI�[≥��
6WRUH�WKH�SURJUDP�LQ�(4��VHOHFW�DXWRVFDOLQJ��DQG�GUDZ�WKH�SORW�

� &RPSOH[�UHVXOW��(TXLYDOHQW�WR��[�W���\�W����SDUDPHWULF�SORWV���)RU�
H[DPSOH��WKH�SURJUDP�

« 't^2-2' →NUM 't^3-2t+1' →NUM R→C »

SORWV�WKH�SDUDPHWULF�HTXDWLRQV�[� �W�¥��DQG�[� �W�¥�W���

6WRUH�WKH�SURJUDP�LQ�(4��PDNH�t�WKH�LQGHSHQGHQW�YDULDEOH��VHOHFW�
DXWRVFDOLQJ��DQG�GUDZ�WKH�SORW�
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Plotting range vs. display range
7KH�SORWWLQJ�UDQJH�LV�WKH�UDQJH�RI�WKH�LQGHSHQGHQW�YDULDEOH��RU�YDULDEOHV��
RYHU�ZKLFK�WKH�FXUUHQW�HTXDWLRQ�LV�HYDOXDWHG��,I�\RX�GRQªW�VSHFLI\�WKH�
SORWWLQJ�UDQJH��WKH�+3���*�XVHV�WKH�[�D[LV�GLVSOD\�UDQJH��VSHFLILHG�E\�
;51*�RU�E\�+�9,(:��DV�WKH�SORWWLQJ�UDQJH��+RZHYHU��\RX�FDQ�VSHFLI\�D�
SORWWLQJ�UDQJH�WKDW�LV�GLIIHUHQW�IURP�WKH�[�D[LV�GLVSOD\�UDQJH�

� )RU�SRODU�DQG�SDUDPHWULF�SORWV��WKH�LQGHSHQGHQW�YDULDEOH�LVQªW�UHODWHG�
WR�WKH�[�D[LV�YDULDEOH��WKHUHIRUH�\RX�VSHFLI\�WKH�SORWWLQJ�UDQJH�WR�
FRQWURO�WKH�UDQJH�RI�WKH�LQGHSHQGHQW�YDULDEOH�

� )RU�WUXWK�DQG�FRQLF�SORWV��\RX�FDQ�VKRUWHQ�SORWWLQJ�WLPH�E\�VSHFLI\LQJ�
SORWWLQJ�UDQJHV�WKDW�DUH�VPDOOHU�WKDQ�WKH�[��DQG�\�D[LV�GLVSOD\�UDQJHV��
7KHVH�SORW�W\SHV�UHTXLUH�\RX�WR�VSHFLI\�WKH�GHSHQGHQW�YDULDEOH��<RX�FDQ�
VSHFLI\�D�SORWWLQJ�UDQJH�GLIIHUHQW�IURP�WKH�\�D[LV�GLVSOD\�UDQJH�

<RX�FDQ�PDNH�3,&7�ODUJHU�WKDQ�LWV�GHIDXOW�VL]H������E\����SL[HOV��DQG�
HLWKHU�NHHS�WKH�VDPH�[�DQG�\�VFDOH�IDFWRUV��ZKLFK�H[WHQGV�WKH�GLVSOD\�
UDQJH���RU�NHHS�WKH�VDPH�GLVSOD\�UDQJH��ZKLFK�H[WHQGV�WKH�VFDOH�DQG�
DSSHDUV�WR�VWUHWFK�WKH�SORW�

To check the current size of PICT
�� 3UHVV�<K�WR�VHOHFW�WKH�5HFDOO�FRPPDQG�

�� 7\SH�3,&7�

�� 3UHVV�\��

7KH�PHVVDJH�§*UDSKLF�ZLGWK�á�KHLJKW¨�LV�UHWXUQHG��LQGLFDWLQJ�WKH�
FXUUHQW�GLPHQVLRQV�RI�3,&7�

,Q�531�PRGH��IROORZ�VWHSV���DQG���

To change the size of PICT

To keep the same scaling: 

�� 3UHVV�<N�3,&7�3'0�WR�VHOHFW�WKH�3,&7�',0(16,21�FRPPDQG�

�� (QWHU�D�FRPSOH[�QXPEHU�WR�LQGLFDWH�WKH�FRRUGLQDWHV��LQ�XVHU�XQLWV��RI�
RQH�FRUQHU�RI�3,&7�

�� 3UHVV�>I�
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�� (QWHU�D�FRPSOH[�QXPEHU�WR�LQGLFDWH�WKH�FRRUGLQDWHV��LQ�XVHU�XQLWV��RI�
WKH�FRUQHU�RI�3,&7�GLDJRQDOO\�RSSRVLWH�WKH�FRUQHU�VSHFLILHG�DW�VWHS���
DERYH�

)RU�H[DPSOH��3'0��¥��¥�����������

�� 3UHVV�\�

3UHVV�<C�WR�VHH�WKH�UHVXOWV�RI�WKH�UH�GLPHQVLRQLQJ�RI�3,&7�

,Q�531�PRGH��IROORZ�VWHSV�������DQG���

7R�NHHS�WKH�VDPH�GLVSOD\�UDQJHV�

�� 3UHVV�<N�3,&7�3'0�WR�VHOHFW�WKH�3,&7�',0(16,21�FRPPDQG�

�� (QWHU�D�ELQDU\�LQWHJHU�WR�LQGLFDWH�WKH�KRUL]RQWDO�VL]H�RI�3,&7�LQ�SL[HOV�

�� 3UHVV�>I�

�� (QWHU�D�ELQDU\�LQWHJHU�WR�LQGLFDWH�WKH�YHUWLFDO�VL]H�RI�3,&7�LQ�SL[HOV�

)RU�H[DPSOH��3'0�����K����)K��

�� 3UHVV�\�

3UHVV�<C�WR�VHH�WKH�UHVXOWV�RI�WKH�UHGLPHQVLRQLQJ�RI�3,&7�

,Q�531�PRGH��IROORZ�VWHSV�������DQG���

7KH�UHVXOW�RI�WKH�3',0�FRPPDQG�GHSHQGV�RQ�WKH�W\SH�RI�FRRUGLQDWHV¦�
XVHU�XQLWV�RU�SL[HOV¦DOWKRXJK�ERWK�IRUPV�FKDQJH�WKH�VL]H�RI�3,&7�

To use computed values for plotting or 
display ranges
�� 2Q�WKH�3ORW�:LQGRZ�LQSXW�IRUP��KLJKOLJKW�WKH�UDQJH�ILHOG�ZKRVH�YDOXH�

\RX�ZLVK�WR�FRPSXWH�

�� 3UHVV�l&$/&�

�� 3HUIRUP�WKH�GHVLUHG�FDOFXODWLRQ�

�� ,I�LW�LV�QRW�DOUHDG\�D�UHDO�QXPEHU��FRQYHUW�WKH�UHVXOW�WR�D�UHDO�QXPEHU�E\�
SUHVVLQJ�>��

�� 3UHVV�2.�WR�UHWXUQ�WR�WKH�3ORW�:LQGRZ�LQSXW�IRUP��7KH�UHVXOW�RI�WKH�
FDOFXODWLRQ�ZLOO�EH�LQ�WKH�ILHOG�\RX�KLJKOLJKWHG�DW�VWHS���
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Saving and Restoring Plots
$�SORW�FRQVLVWV�RI�VHYHUDO�FRPSRQHQWV�

� 7KH�SORW�SLFWXUH��WKDW�LV��D�JUDSKLF�REMHFW��

� 7KH�FXUUHQW�HTXDWLRQ�RU�HTXDWLRQV��VWRUHG�LQ�WKH�UHVHUYHG�YDULDEOH�(4��

� 7KH�FXUUHQW�SORW�SDUDPHWHUV��VWRUHG�LQ�WKH�UHVHUYHG�YDULDEOH�33$5�
DQG��LQ�WKH�FDVH�RI�WKUHH�GLPHQVLRQDO�SORW�W\SHV��93$5��

� )ODJ�VHWWLQJV�WKDW�GHWHUPLQH�SORWWLQJ�DQG�GLVSOD\�RSWLRQV�

<RX�KDYH�WKH�RSWLRQ�WR�VDYH�DQ\�RU�DOO�RI�WKHVH�SORW�FRPSRQHQWV�LQ�D�
YDULDEOH�VR�WKDW�\RX�FDQ�UHWULHYH�WKHP�ODWHU��+HUH�DUH�WZR�XVHIXO�
DSSURDFKHV�

� 6DYH�MXVW�WKH�SORW�SLFWXUH�LQ�D�YDULDEOH��7KLV�LV�D�VLPSOH�SURFHGXUH��VHH�
EHORZ��EXW�HDFK�SORW�SLFWXUH�XVHV�DERXW�RQH�NLORE\WH�RI�PHPRU\�

� 6DYH�WKH�FXUUHQW�(4��33$5��93$5��LI�QHFHVVDU\���DQG�IODJ�VHWWLQJV�LQ�D�
OLVW��6HH�§7R�VDYH�D�UHFRQVWUXFWDEOH�YHUVLRQ�RI�WKH�FXUUHQW�SORW¨�RQ�SDJH�
������7KH�SORW�FDQ�EH�UHFRQVWUXFWHG�E\�UHVWRULQJ�HDFK�RI�WKHVH�YDOXHV�
FRQWDLQHG���6HH�§7R�UHFRQVWUXFW�D�SORW�IURP�LWV�VWRUHG�YHUVLRQ¨�RQ�SDJH�
������

To save the current plot picture in a variable
�� :KLOH�YLHZLQJ�WKH�SORW��SUHVV�k�

$�FRS\�RI�WKH�SORW�LV�SODFHG�LQ�KLVWRU\�

�� 3UHVV�G�XQWLO�\RX�UHWXUQ�WR�KLVWRU\�

�� 3UHVV�k�

�� (QWHU�D�QDPH�IRU�WKH�SORW�

�� 3UHVV�\�

,Q�531�PRGH��IROORZ�VWHSV����������DQG���
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To view a plot picture stored in a variable
�� 3UHVV�j�

�� 3UHVV�WKH�IXQFWLRQ�NH\�FRUUHVSRQGLQJ�WR�WKH�YDULDEOH�FRQWDLQLQJ�WKH�
SORW�SLFWXUH�

<RX�PD\�KDYH�WR�SUHVV�l D�QXPEHU�RI�WLPHV�WR�GLVSOD\�WKH�YDULDEOH�
\RX�ZDQW��<RX�PD\�DOVR�KDYH�WR�FKDQJH�GLUHFWRULHV�LI�WKH�YDULDEOH�LV�QRW�
LQ�WKH�FXUUHQW�GLUHFWRU\�

�� 3UHVV�]�WR�GLVSOD\�WKH�SORW�

To save a reconstructable version of the current plot
�� $IWHU�GUDZLQJ�WKH�SORW��SUHVV�G�WR�UHWXUQ�WR�\RXU�GHIDXOW�VFUHHQ�

�� 3UHVV�<��

�� 3UHVV�j�

�� 3UHVV�(4�

�� 3UHVV�>I�

�� 3UHVV�33$5�

�� 3UHVV�>I�

�� ,I�\RXU�SORW�ZDV�WKUHH�GLPHQVLRQDO��SUHVV�93$5�DQG�>I�

�� 3UHVV�N�5&/)�

��� 3UHVV�}�XQWLO�WKH�FXUVRU�LV�RXWVLGH�WKH�OLVW�

��� 3UHVV�k�

��� (QWHU�D�QDPH�IRU�WKH�OLVW�

��� 3UHVV�\�
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To reconstruct a plot from its stored version

7KLV�SURFHGXUH�LV�EHVW�GRQH�LQ�531�PRGH�

�� 3UHVV�j�

�� 3UHVV�WKH�IXQFWLRQ�NH\�DVVRFLDWHG�ZLWK�WKH�YDULDEOH�WKDW�FRQWDLQV�WKH�
VWRUHG�YHUVLRQ�RI�WKH�SORWªV�FRPSRQHQWV�

�� 3UHVV�<N�7<3(�2%-→�WR�GLVDVVHPEOH�WKH�OLVW�DQG�SXW�WKH�
FRPSRQHQWV�RQWR�WKH�VWDFN�

�� 3UHVV�H�WR�GHOHWH�WKH�REMHFW�RQ�OHYHO����7KLV�LV�WKH�QXPEHU�RI�LWHPV�LQ�
WKH�RULJLQDO�OLVW�DQG�LV�QRW�QHHGHG�LQ�WKH�SURFHGXUH��7KH�QHZ�OHYHO���
REMHFW�LV�WKH�IODJ�VHWWLQJV�FXUUHQW�DW�WKH�WLPH�\RX�VWRUHG�WKH�SORW�
FRPSRQHQWV�YDULDEOH�

�� 3UHVV�N�672)�WR�UHVHW�WKH�IODJ�VHWWLQJV��1RWH�WKDW�\RXU�FXUUHQW�IODJ�
VHWWLQJV�ZLOO�EH�ORVW�

�� ,I�WKH�SORW�LV�D�WKUHH�GLPHQVLRQDO�SORW��SUHVV�>õ��W\SH�93$5�DQG�SUHVV�
k�WR�UHVHW�93$5�WR�LWV�HDUOLHU�YDOXHV�

�� SUHVV�>õ��W\SH�33$5�DQG�SUHVV�k�WR�UHVHW�33$5�WR�LWV�HDUOLHU�
YDOXHV�

�� SUHVV�>õ��W\SH�(4�DQG�SUHVV�k�WR�UHVHW�(4�WR�LWV�HDUOLHU�YDOXH�

�� 3UHVV�<A�(5$6(�DQG�'5$:�WR�UHGUDZ�WKH�SORW�
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