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1-74 Command Reference: Part B (1.1)*R�WR�,QGH[

Introduction
7KLV�YROXPH�GHWDLOV�WKH�+3���*�FRPPDQGV�DQG�IXQFWLRQV�WKDW�DUH�QRW�FRPSXWHU�DOJHEUD�VSHFLILF��6HH�
9ROXPH����&RPSXWHU�DOJHEUD�FRPPDQGV�DQG�IXQFWLRQV��IRU�LQIRUPDWLRQ�RQ�FRPSXWHU�DOJHEUD�FRPPDQGV�

)RU�HDFK�RSHUDWLRQ��WKH�IROORZLQJ�GHWDLOV�DUH�SURYLGHG�

7\SH� )XQFWLRQ�RU�FRPPDQG��)XQFWLRQV�FDQ�EH�XVHG�DV�D�SDUW�RI�DQ�DOJHEUDLF�REMHFWV�DQG�
FRPPDQGV�FDQQRW�

'HVFULSWLRQ� $�GHVFULSWLRQ�RI�WKH�RSHUDWLRQ�

$FFHVV� 7KH�PHQX�RU�FKRRVH�OLVW�RQ�ZKLFK�DQ�RSHUDWLRQ�FDQ�EH�IRXQG��DQG�WKH�NH\V�WKDW�\RX�SUHVV�
WR�DFFHVV�LW��,I�WKH�RSHUDWLRQ�LV�RQ�D�VXE�PHQX��WKH�VXE�PHQX�QDPH�LV�LQ�SMALL CAPITALS�
DIWHU�WKH�NH\V�

,QSXW�2XWSXW� 7KH�LQSXW�DUJXPHQW�RU�DUJXPHQWV�WKDW�WKH�RSHUDWLRQ�QHHGV��DQG�WKH�RXWSXWV�LW�SURGXFHV�

6HH�DOVR� 5HODWHG�IXQFWLRQV�RU�FRPPDQGV



Command Reference: Part B (1.1) 1-75*R�WR�,QGH[

A to B
ABS
7\SH� )XQFWLRQ
'HVFULSWLRQ� $EVROXWH�9DOXH�)XQFWLRQ��5HWXUQV�WKH�DEVROXWH�YDOXH�RI�LWV�DUJXPHQW�

$%6�KDV�D�GHULYDWLYH��6,*1��EXW�QRW�DQ�LQYHUVH�
,Q�WKH�FDVH�RI�DQ�DUUD\��$%6�UHWXUQV�WKH�)UREHQLXV��(XFOLGHDQ��QRUP�RI�WKH�DUUD\��GHILQHG�DV�
WKH�VTXDUH�URRW�RI�WKH�VXP�RI�WKH�VTXDUHV�RI�WKH�DEVROXWH�YDOXHV�RI�DOO�Q�HOHPHQWV��7KDW�LV�

$FFHVV� <Z

,QSXW�2XWSXW�

6HH�DOVR� 1(*��6,*1

ACK
7\SH� &RPPDQG
'HVFULSWLRQ� $FNQRZOHGJH�$ODUP�&RPPDQG��$FNQRZOHGJHV�WKH�ROGHVW�SDVW�GXH�DODUP�

$&.�FOHDUV�WKH�DOHUW�DQQXQFLDWRU�LI�WKHUH�DUH�ERWK�QR�RWKHU�SDVW�GXH�DODUPV�DQG�QR�RWKHU�
DFWLYH�DOHUW�VRXUFHV��VXFK�DV�D�ORZ�EDWWHU\�FRQGLWLRQ��
$&.�KDV�QR�HIIHFW�RQ�FRQWURO�DODUPV��&RQWURO�DODUPV�WKDW�FRPH�GXH�DUH�DXWRPDWLFDOO\�
DFNQRZOHGJHG�DQG�VDYHG�LQ�WKH�V\VWHP�DODUP�OLVW�

$FFHVV� > ç�722/6�$/50�$&.
6HH�DOVR� $&.$//

Level 1/Argument 1 Level 1/Item 1

[ → _[_
�[�\� →

[BXQLW → _[_BXQLW
>DUUD\@ → __DUUD\__

V\PE
 → 
$%6�V\PE�
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1-76 Command Reference: Part B (1.1)*R�WR�,QGH[

ACKALL
7\SH� &RPPDQG
'HVFULSWLRQ� $FNQRZOHGJH�$OO�$ODUPV�&RPPDQG��$FNQRZOHGJHV�DOO�SDVW�GXH�DODUPV�

$&.$//�FOHDUV�WKH�DOHUW�DQQXQFLDWRU�LI�WKHUH�DUH�QR�RWKHU�DFWLYH�DOHUW�VRXUFHV��VXFK�DV�D�ORZ�
EDWWHU\�FRQGLWLRQ��
$&.$//�KDV�QR�HIIHFW�RQ�FRQWURO�DODUPV��&RQWURO�DODUPV�WKDW�FRPH�GXH�DUH�DXWRPDWLFDOO\�
DFNQRZOHGJHG�DQG�VDYHG�LQ�WKH�V\VWHP�DODUP�OLVW�

$FFHVV� > ç�722/6�$/50�$&.
6HH�DOVR� $&.

ACOS
7\SH� $QDO\WLF�)XQFWLRQ
'HVFULSWLRQ� $UF�&RVLQH�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�YDOXH�RI�WKH�DQJOH�KDYLQJ�WKH�JLYHQ�FRVLQH�

)RU�D�UHDO�DUJXPHQW�[�LQ�WKH�GRPDLQ�²��≤�[�≤����WKH�UHVXOW�UDQJHV�IURP���WR�����GHJUHHV����WR�
π�UDGLDQV����WR�����JUDGV��
$�UHDO�DUJXPHQW�RXWVLGH�RI�WKLV�GRPDLQ�LV�FRQYHUWHG�WR�D�FRPSOH[�DUJXPHQW��]� �[����L��DQG�
WKH�UHVXOW�LV�FRPSOH[�
7KH�LQYHUVH�RI�&26�LV�D�UHODWLRQ��QRW�D�IXQFWLRQ��VLQFH�&26�VHQGV�PRUH�WKDQ�RQH�DUJXPHQW�WR�
WKH�VDPH�UHVXOW��7KH�LQYHUVH�UHODWLRQ�IRU�&26�LV�H[SUHVVHG�E\�,62/�DV�WKH�JHQHUDO�VROXWLRQ

V�
$&26�=���
π
Q�
7KH�IXQFWLRQ�$&26�LV�WKH�LQYHUVH�RI�D�SDUW�RI�&26��D�SDUW�GHILQHG�E\�UHVWULFWLQJ�WKH�GRPDLQ�
RI�&26�VXFK�WKDW�
� HDFK�DUJXPHQW�LV�VHQW�WR�D�GLVWLQFW�UHVXOW��DQG
� HDFK�SRVVLEOH�UHVXOW�LV�DFKLHYHG��
7KH�SRLQWV�LQ�WKLV�UHVWULFWHG�GRPDLQ�RI�&26�DUH�FDOOHG�WKH�SULQFLSDO�YDOXHV�RI�WKH�LQYHUVH�
UHODWLRQ��$&26�LQ�LWV�HQWLUHW\�LV�FDOOHG�WKH�SULQFLSDO�EUDQFK�RI�WKH�LQYHUVH�UHODWLRQ��DQG�WKH�SRLQWV�
VHQW�E\�$&26�WR�WKH�ERXQGDU\�RI�WKH�UHVWULFWHG�GRPDLQ�RI�&26�IRUP�WKH�EUDQFK�FXWV�RI�$&26�
7KH�SULQFLSDO�EUDQFK�XVHG�E\�WKH�+3����IRU�$&26�ZDV�FKRVHQ�EHFDXVH�LW�LV�DQDO\WLF�LQ�WKH�
UHJLRQV�ZKHUH�WKH�DUJXPHQWV�RI�WKH�UHDO�YDOXHG�LQYHUVH�IXQFWLRQ�DUH�GHILQHG��7KH�EUDQFK�FXW�
IRU�WKH�FRPSOH[�YDOXHG�DUF�FRVLQH�IXQFWLRQ�RFFXUV�ZKHUH�WKH�FRUUHVSRQGLQJ�UHDO�YDOXHG�
IXQFWLRQ�LV�XQGHILQHG��7KH�SULQFLSDO�EUDQFK�DOVR�SUHVHUYHV�PRVW�RI�WKH�LPSRUWDQW�V\PPHWULHV�



Command Reference: Part B (1.1) 1-77*R�WR�,QGH[

7KH�JUDSKV�EHORZ�VKRZ�WKH�GRPDLQ�DQG�UDQJH�RI�$&26��7KH�JUDSK�RI�WKH�GRPDLQ�VKRZV�
ZKHUH�WKH�EUDQFK�FXWV�RFFXU��WKH�KHDY\�VROLG�OLQH�PDUNV�RQH�VLGH�RI�D�FXW��ZKLOH�WKH�IHDWKHUHG�
OLQHV�PDUN�WKH�RWKHU�VLGH�RI�D�FXW��7KH�JUDSK�RI�WKH�UDQJH�VKRZV�ZKHUH�HDFK�VLGH�RI�HDFK�FXW�
LV�PDSSHG�XQGHU�WKH�IXQFWLRQ�
7KHVH�JUDSKV�VKRZ�WKH�LQYHUVH�UHODWLRQ�V�
$&26�=���
π
Q��IRU�WKH�FDVH�V� ��DQG�Q�  ���
)RU�RWKHU�YDOXHV�RI�V��DQG�Q���WKH�YHUWLFDO�EDQG�LQ�WKH�ORZHU�JUDSK�LV�WUDQVODWHG�WR�WKH�ULJKW�RU�
WR�WKH�OHIW��7DNHQ�WRJHWKHU��WKH�EDQGV�FRYHU�WKH�ZKROH�FRPSOH[�SODQH��ZKLFK�LV�WKH�GRPDLQ�RI�
&26�
9LHZ�WKHVH�JUDSKV�ZLWK�GRPDLQ�DQG�UDQJH�UHYHUVHG�WR�VHH�KRZ�WKH�GRPDLQ�RI�&26�LV�
UHVWULFWHG�WR�PDNH�DQ�LQYHUVH�IXQFWLRQ�SRVVLEOH��&RQVLGHU�WKH�YHUWLFDO�EDQG�LQ�WKH�ORZHU�JUDSK�
DV�WKH�UHVWULFWHG�GRPDLQ�=  �[��\���&26�VHQGV�WKLV�GRPDLQ�RQWR�WKH�ZKROH�FRPSOH[�SODQH�LQ�
WKH�UDQJH�:  �X� Y�  &26�[��\��LQ�WKH�XSSHU�JUDSK�

$FFHVV� <T

,QSXW�2XWSXW�

6HH�DOVR� $6,1��$7$1��&26��,62/�

Level 1/Argument 1 Level 1/Item 1

] → DFRV�]

V\PE
 → 
$&26�V\PE�




1-78 Command Reference: Part B (1.1)*R�WR�,QGH[

ACOSH
7\SH� $QDO\WLF�)XQFWLRQ
'HVFULSWLRQ� ,QYHUVH�+\SHUEROLF�&RVLQH�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�LQYHUVH�K\SHUEROLF�FRVLQH�RI�WKH�

DUJXPHQW�
)RU�UHDO�DUJXPHQWV�[������$&26+�UHWXUQV�WKH�FRPSOH[�UHVXOW�REWDLQHG�IRU�WKH�DUJXPHQW�
�[� ���

–1

Domain:Z = (x,y)

10

Range:W = (u,v) = ACOS(x,y)

π0



Command Reference: Part B (1.1) 1-79*R�WR�,QGH[

7KH�LQYHUVH�RI�$&26+�LV�D�UHODWLRQ��QRW�D�IXQFWLRQ��VLQFH�&26+�VHQGV�PRUH�WKDQ�RQH�
DUJXPHQW�WR�WKH�VDPH�UHVXOW��7KH�LQYHUVH�UHODWLRQ�IRU�&26+�LV�H[SUHVVHG�E\�,62/�DV�WKH�
JHQHUDO�VROXWLRQ�

V�
$&26+�=���
π
L
Q�
7KH�IXQFWLRQ�$&26+�LV�WKH�LQYHUVH�RI�D�SDUW�RI�&26+��D�SDUW�GHILQHG�E\�UHVWULFWLQJ�WKH�
GRPDLQ�RI�&26+�VXFK�WKDW�
� HDFK�DUJXPHQW�LV�VHQW�WR�D�GLVWLQFW�UHVXOW��DQG�
� HDFK�SRVVLEOH�UHVXOW�LV�DFKLHYHG��
7KH�SRLQWV�LQ�WKLV�UHVWULFWHG�GRPDLQ�RI�&26+�DUH�FDOOHG�WKH�SULQFLSDO�YDOXHV�RI�WKH�LQYHUVH�
UHODWLRQ��$&26+�LQ�LWV�HQWLUHW\�LV�FDOOHG�WKH�SULQFLSDO�EUDQFK�RI�WKH�LQYHUVH�UHODWLRQ��DQG�WKH�
SRLQWV�VHQW�E\�$&26+�WR�WKH�ERXQGDU\�RI�WKH�UHVWULFWHG�GRPDLQ�RI�&26+�IRUP�WKH�EUDQFK�
FXWV�RI�$&26+�
7KH�SULQFLSDO�EUDQFK�XVHG�E\�WKH�+3����IRU�$&26+�ZDV�FKRVHQ�EHFDXVH�LW�LV�DQDO\WLF�LQ�WKH�
UHJLRQV�ZKHUH�WKH�DUJXPHQWV�RI�WKH�UHDO�YDOXHG�LQYHUVH�IXQFWLRQ�DUH�GHILQHG��7KH�EUDQFK�FXW�
IRU�WKH�FRPSOH[�YDOXHG�K\SHUEROLF�DUF�FRVLQH�IXQFWLRQ�RFFXUV�ZKHUH�WKH�FRUUHVSRQGLQJ�UHDO�
YDOXHG�IXQFWLRQ�LV�XQGHILQHG��7KH�SULQFLSDO�EUDQFK�DOVR�SUHVHUYHV�PRVW�RI�WKH�LPSRUWDQW�
V\PPHWULHV��
7KH�JUDSKV�EHORZ�VKRZ�WKH�GRPDLQ�DQG�UDQJH�RI�$&26+��7KH�JUDSK�RI�WKH�GRPDLQ�VKRZV�
ZKHUH�WKH�EUDQFK�FXW�RFFXUV��WKH�KHDY\�VROLG�OLQH�PDUNV�RQH�VLGH�RI�WKH�FXW��ZKLOH�WKH�
IHDWKHUHG�OLQHV�PDUN�WKH�RWKHU�VLGH�RI�WKH�FXW��7KH�JUDSK�RI�WKH�UDQJH�VKRZV�ZKHUH�HDFK�VLGH�
RI�WKH�FXW�LV�PDSSHG�XQGHU�WKH�IXQFWLRQ�
7KHVH�JUDSKV�VKRZ�WKH�LQYHUVH�UHODWLRQ�V�
$&26+�=���
π
L
Q��IRU�WKH�FDVH�V�� ���DQG�Q��
 ����)RU�RWKHU�YDOXHV�RI�V��DQG�Q���WKH�KRUL]RQWDO�KDOI�EDQG�LQ�WKH�ORZHU�JUDSK�LV�URWDWHG�WR�
WKH�OHIW�DQG�WUDQVODWHG�XS�DQG�GRZQ��7DNHQ�WRJHWKHU��WKH�EDQGV�FRYHU�WKH�ZKROH�FRPSOH[�
SODQH��ZKLFK�LV�WKH�GRPDLQ�RI�&26+�
9LHZ�WKHVH�JUDSKV�ZLWK�GRPDLQ�DQG�UDQJH�UHYHUVHG�WR�VHH�KRZ�WKH�GRPDLQ�RI�&26+�LV�
UHVWULFWHG�WR�PDNH�DQ�LQYHUVH�IXQFWLRQ�SRVVLEOH��&RQVLGHU�WKH�KRUL]RQWDO�KDOI�EDQG�LQ�WKH�ORZHU�
JUDSK�DV�WKH�UHVWULFWHG�GRPDLQ�=� ��[��\���&26+�VHQGV�WKLV�GRPDLQ�RQWR�WKH�ZKROH�FRPSOH[�
SODQH�LQ�WKH�UDQJH�:� ��X��Y�� �&26+�[��\��LQ�WKH�XSSHU�JUDSK�

$FFHVV� >û+<3(5%2/,&�$&26+



1-80 Command Reference: Part B (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� $6,1+��$7$1+��&26+��,62/

Level 1/Argument 1 Level 1/Item 1

] → DFRVK�]

V\PE
 → 
$&26+�V\PE�


Domain:Z = (x,y)

Range:W = (u,v) = ACOSH(x,y)

iπ 

– iπ 

–1 0

0

1



Command Reference: Part B (1.1) 1-81*R�WR�,QGH[

ADD
7\SH� &RPPDQG
'HVFULSWLRQ� $GG�/LVW�&RPPDQG��$GGV�FRUUHVSRQGLQJ�HOHPHQWV�RI�WZR�OLVWV�RU�DGGV�D�QXPEHU�WR�HDFK�RI�

WKH�HOHPHQWV�RI�D�OLVW�
$''�H[HFXWHV�WKH���FRPPDQG�RQFH�IRU�HDFK�RI�WKH�HOHPHQWV�LQ�WKH�OLVW��,I�WZR�OLVWV�DUH�WKH�
DUJXPHQWV��WKH\�PXVW�KDYH�WKH�VDPH�QXPEHU�RI�HOHPHQWV�DV�$''�ZLOO�H[HFXWH�WKH���
FRPPDQG�RQFH�IRU�HDFK�FRUUHVSRQGLQJ�SDLU�RI�HOHPHQWV��,I�RQH�DUJXPHQW�LV�D�QRQ�OLVW�REMHFW��
$''�ZLOO�DWWHPSW�WR�H[HFXWH�WKH���FRPPDQG�XVLQJ�WKH�QRQ�OLVW�REMHFW�DQG�HDFK�HOHPHQW�RI�
WKH�OLVW�DUJXPHQW��UHWXUQLQJ�WKH�UHVXOW�WR�WKH�FRUUHVSRQGLQJ�SRVLWLRQ�LQ�WKH�UHVXOW���6HH�WKH���
FRPPDQG�HQWU\�WR�VHH�WKH�REMHFW�FRPELQDWLRQV�WKDW�DUH�GHILQHG���,I�DQ�XQGHILQHG�DGGLWLRQ�LV�
HQFRXQWHUHG��D�%DG�$UJXPHQW�7\SH�HUURU�UHVXOWV�

$FFHVV� N�$''
,QSXW�2XWSXW�

6HH�DOVR� ∆/,67��Π/,67��Σ/,67

ADDTOREAL
7\SH� &RPPDQG
'HVFULSWLRQ� $GG�WR�5HDO�/LVW�/LVW�&RPPDQG��$GGV�WKH�VSHFLILHG�JOREDO�QDPH�WR�WKH�UHVHUYHG�YDULDEOH�

5($/$6680(��5($/$6680(�LV�D�OLVW�RI�WKH�JOREDO�YDULDEOHV�WKDW�ZLOO�EH�FRQVLGHUHG�E\�D�
&$6�RSHUDWLRQ�WR�UHSUHVHQW�UHDO�QXPEHUV�

$FFHVV� N�$''725($/
,QSXW�2XWSXW�

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

^�OLVW��` ^�OLVW��` → ^�OLVWUHVXOW�`
^�OLVW�` REMQRQ�OLVW → ^�OLVWUHVXOW�`
REMQRQ�OLVW ^�OLVW�` → ^�OLVWUHVXOW�`

Level 1/Argument 1 Level 1/Item 1


JOREDO
 →



1-82 Command Reference: Part B (1.1)*R�WR�,QGH[

ALOG
7\SH� $QDO\WLF�)XQFWLRQ
'HVFULSWLRQ� &RPPRQ�$QWLORJDULWKP�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�FRPPRQ�DQWLORJDULWKP��WKDW�LV�����

UDLVHG�WR�WKH�JLYHQ�SRZHU�
)RU�FRPSOH[�DUJXPHQWV�����[�\�� �HF[�FRV�F\���L�HF[�VLQ�F\�ZKHUH�F� �OQ����

$FFHVV� <V

,QSXW�2XWSXW�

6HH�DOVR� (;3��/1��/2*

AMORT
7\SH� �&RPPDQG
'HVFULSWLRQ� $PRUWL]H�&RPPDQG��$PRUWL]HV�D�ORDQ�RU�LQYHVWPHQW�EDVHG�XSRQ�WKH�FXUUHQW�DPRUWL]DWLRQ�

VHWWLQJV�
9DOXHV�PXVW�EH�VWRUHG�LQ�WKH�790�YDULDEOHV����<5��39��307��DQG�3<5���7KH�QXPEHU�RI�
SD\PHQWV�Q�LV�WDNHQ�IURP�WKH�LQSXW�WRJHWKHU�ZLWK�IODJ�²���

$FFHVV� <(�$025
,QSXW�2XWSXW�

6HH�DOVR� 790��790%(*��790(1'��7905227

AND
7\SH� )XQFWLRQ
'HVFULSWLRQ� $QG�)XQFWLRQ��5HWXUQV�WKH�ORJLFDO�$1'�RI�WZR�DUJXPHQWV�

:KHQ�WKH�DUJXPHQWV�DUH�ELQDU\�LQWHJHUV�RU�VWULQJV��$1'�GRHV�D�ELW�E\�ELW��EDVH����ORJLFDO�
FRPSDULVRQ�

Level 1/Argument 1 Level 1/Item 1

] → ��]


V\PE
 → 
$/2*�V\PE�


Level 1/Argument 1 Level 3/Item 1 Level 2/Item 2 Level 1/Item 3

Q → SULQFLSDO LQWHUHVW EDODQFH



Command Reference: Part B (1.1) 1-83*R�WR�,QGH[

� $Q�DUJXPHQW�WKDW�LV�D�ELQDU\�LQWHJHU�LV�WUHDWHG�DV�D�VHTXHQFH�RI�ELWV�DV�ORQJ�DV�WKH�FXUUHQW�
ZRUGVL]H��(DFK�ELW�LQ�WKH�UHVXOW�LV�GHWHUPLQHG�E\�FRPSDULQJ�WKH�FRUUHVSRQGLQJ�ELWV��ELW��
DQG�ELW���LQ�WKH�WZR�DUJXPHQWV�DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

:

� $Q�DUJXPHQW�WKDW�LV�D�VWULQJ�LV�WUHDWHG�DV�D�VHTXHQFH�RI�ELWV��XVLQJ���ELWV�SHU�FKDUDFWHU�
�WKDW�LV��XVLQJ�WKH�ELQDU\�YHUVLRQ�RI�WKH�FKDUDFWHU�FRGH���7KH�WZR�VWULQJ�DUJXPHQWV�PXVW�
KDYH�WKH�VDPH�QXPEHU�RI�FKDUDFWHUV�

:KHQ�WKH�DUJXPHQWV�DUH�UHDO�QXPEHUV�RU�V\PEROLFV��$1'�VLPSO\�GRHV�D�WUXH�IDOVH�WHVW��7KH�
UHVXOW�LV����WUXH��LI�ERWK�DUJXPHQWV�DUH�QRQ�]HUR��LW�LV����IDOVH��LI�HLWKHU�RU�ERWK�DUJXPHQWV�DUH�
]HUR��7KLV�WHVW�LV�XVXDOO\�GRQH�WR�FRPSDUH�WZR�WHVW�UHVXOWV�
,I�HLWKHU�RU�ERWK�RI�WKH�DUJXPHQWV�DUH�DOJHEUDLF�H[SUHVVLRQV��WKHQ�WKH�UHVXOW�LV�DQ�DOJHEUDLF�RI�
WKH�IRUP�V\PE��$1'�V\PE���([HFXWH�→180��RU�VHW�IODJ�²��EHIRUH�H[HFXWLQJ�$1'��WR�
SURGXFH�D�QXPHULF�UHVXOW�IURP�WKH�DOJHEUDLF�UHVXOW�

$FFHVV� >ì�/2*,&�$1'
WHVW�DQG

bit1 bit2 bit1 AND bit2

� � �

� � �

� � �

� � �



1-84 Command Reference: Part B (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 127��25���;25

ANIMATE
7\SH� &RPPDQG
'HVFULSWLRQ� $QLPDWH�&RPPDQG��'LVSOD\V�JUDSKLF�REMHFWV�LQ�VHTXHQFH�

$1,0$7(�GLVSOD\V�D�VHULHV�RI�JUDSKLFV�REMHFWV��RU�YDULDEOHV�FRQWDLQLQJ�WKHP��RQH�DIWHU�WKH�
RWKHU��<RX�FDQ�XVH�D�OLVW�WR�VSHFLI\�WKH�DUHD�RI�WKH�VFUHHQ�\RX�ZDQW�WR�DQLPDWH��SL[HO�
FRRUGLQDWHV��;�DQG��<���WKH�QXPEHU�RI�VHFRQGV�EHIRUH�WKH�QH[W�JURE�LV�GLVSOD\HG��GHOD\���DQG�
WKH�QXPEHU�RI�WLPHV�WKH�VHTXHQFH�LV�UXQ��UHS���,I�UHS�LV�VHW�WR����WKH�VHTXHQFH�LV�SOD\HG�RQH�
PLOOLRQ�WLPHV��RU�XQWLO�\RX�SUHVV���
7KH�DQLPDWLRQ�GLVSOD\V�3,&7�ZKLOH�GLVSOD\LQJ�WKH�JUREV��7KH�JUREV�DQG�WKH�DQLPDWH�
SDUDPHWHUV�DUH�OHIW�RQ�WKH�VWDFN�

$FFHVV� <N�*52%�$1,0$7(
,QSXW�2XWSXW�

L = level, A = argument, I = item

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

�Q� �Q� → �Q�
´VWULQJ�µ ´VWULQJ�µ → ´VWULQJ�µ
7�)� 7�)� → ���
7�) 
V\PE
 → 
7�)�$1'�V\PE


V\PE
 7�) → 
V\PE�$1'�7�)



V\PE�
 
V\PE�
 → 
V\PE��$1'�V\PE�


LQ��.../A� L�/AQ�� L�/I�

JUREQ���JURE� QJUREV → VDPH�VWDFN
JUREQ���JURE� ^�Q�^�;�<�`�GHOD\�

UHS�`
→ VDPH�VWDFN



Command Reference: Part B (1.1) 1-85*R�WR�,QGH[

ANS
7\SH� &RPPDQG
'HVFULSWLRQ� 5HFDOOV�WKH�QWK�DQVZHU�IURP�KLVWRU\�
$FFHVV� <|

,QSXW�2XWSXW�

6HH�DOVR� /$67$5*

APPLY
7\SH� )XQFWLRQ
'HVFULSWLRQ� $SSO\�WR�$UJXPHQWV�)XQFWLRQ��&UHDWHV�DQ�H[SUHVVLRQ�IURP�WKH�VSHFLILHG�IXQFWLRQ�QDPH�DQG�

DUJXPHQWV�
$�XVHU�GHILQHG�IXQFWLRQ�I�WKDW�FKHFNV�LWV�DUJXPHQWV�IRU�VSHFLDO�FDVHV�RIWHQ�FDQ
W�GHWHUPLQH�
ZKHWKHU�D�V\PEROLF�DUJXPHQW�[�UHSUHVHQWV�RQH�RI�WKH�VSHFLDO�FDVHV��7KH�IXQFWLRQ�I�FDQ�XVH�
$33/<�WR�FUHDWH�D�QHZ�H[SUHVVLRQ�I�[���,I�WKH�XVHU�QRZ�HYDOXDWHV�I�[���[�LV�HYDOXDWHG�EHIRUH�I��
VR�WKH�DUJXPHQW�WR�I�ZLOO�EH�WKH�UHVXOW�REWDLQHG�E\�HYDOXDWLQJ�[�
:KHQ�HYDOXDWHG�LQ�DQ�DOJHEUDLF�H[SUHVVLRQ��$33/<�HYDOXDWHV�WKH�DUJXPHQWV��WR�UHVROYH�ORFDO�
QDPHV�LQ�XVHU�GHILQHG�IXQFWLRQV��EHIRUH�FUHDWLQJ�WKH�QHZ�REMHFW�

$FFHVV� N�$33/<
,QSXW�2XWSXW�

6HH�DOVR� 4827(��_

ARC
7\SH� &RPPDQG
'HVFULSWLRQ� 'UDZ�$UF�&RPPDQG��'UDZV�DQ�DUF�LQ�3,&7�FRXQWHUFORFNZLVH�IURP�[θ��WR�[θ���ZLWK�LWV�FHQWHU�

DW�WKH�FRRUGLQDWH�VSHFLILHG�LQ�DUJXPHQW���RU�OHYHO���DQG�LWV�UDGLXV�VSHFLILHG�LQ�DUJXPHQW���RU�
OHYHO���

Level 1/Argument 1 Level 1/Item 1

Q → REMQ

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

^�V\PE������V\PEQ�` 
QDPH
 → 
QDPH�V\PE������V\PEQ�




1-86 Command Reference: Part B (1.1)*R�WR�,QGH[

$5&�DOZD\V�GUDZV�DQ�DUF�RI�FRQVWDQW�UDGLXV�LQ�SL[HOV��HYHQ�ZKHQ�WKH�UDGLXV�DQG�FHQWHU�DUH�
VSHFLILHG�LQ�XVHU�XQLWV��UHJDUGOHVV�RI�WKH�UHODWLYH�VFDOHV�LQ�XVHU�XQLWV�RI�WKH�[��DQG�\�D[HV��:LWK�
XVHU�XQLW�DUJXPHQWV��WKH�DUF�VWDUWV�DW�WKH�SL[HO�VSHFLILHG�E\��[��\�����D��E���ZKHUH��D��E��LV�WKH�
UHFWDQJXODU�FRQYHUVLRQ�RI�WKH�SRODU�FRRUGLQDWH��[UDGLXV��[θ����7KH�UHVXOWDQW�GLVWDQFH�LQ�SL[HOV�
IURP�WKH�VWDUWLQJ�SRLQW�WR�WKH�FHQWUH�SL[HO�LV�XVHG�DV�WKH�DFWXDO�UDGLXV��U
��7KH�DUF�VWRSV�DW�WKH�
SL[HO�VSHFLILHG�E\��U
��[θ���
,I�[θ�� �[θ���$5&�SORWV�RQH�SRLQW��,I�_[θ��²�[θ�_�!����GHJUHHV���π�UDGLDQV��RU�����JUDGV��$5&�
GUDZV�D�FRPSOHWH�FLUFOH�

$FFHVV� <N3,&7�$5&
,QSXW�2XWSXW�

6HH�DOVR� %2;��/,1(��7/,1(

ARCHIVE
7\SH� &RPPDQG
'HVFULSWLRQ� $UFKLYH�+20(�&RPPDQG��&UHDWHV�D�EDFNXS�FRS\�RI�WKH�+20(�GLUHFWRU\��WKDW�LV��DOO�

YDULDEOHV���WKH�XVHU�NH\�DVVLJQPHQWV��DQG�WKH�DODUP�FDWDORJ�LQ�WKH�VSHFLILHG�EDFNXS�REMHFW�
��QSRUW�QDPH��LQ�5$0�RU�IODVK�520�
7KH�VSHFLILHG�SRUW�QXPEHU�FDQ�EH���WKURXJK����$Q�HUURU�ZLOO�UHVXOW�LI�WKHUH�LV�QRW�HQRXJK�
PHPRU\�LQ�WKH�VSHFLILHG�SRUW�WR�FRS\�WKH�+20(�GLUHFWRU\�
,I�WKH�EDFNXS�REMHFW�LV��,2�QDPH��WKHQ�WKH�FRSLHG�GLUHFWRU\�LV�WUDQVPLWWHG�LQ�ELQDU\�YLD�.HUPLW�
SURWRFRO�WKURXJK�WKH�FXUUHQW�,�2�SRUW�WR�WKH�VSHFLILHG�ILOHQDPH�
7R�VDYH�IODJ�VHWWLQJV��H[HFXWH�5&/)�DQG�VWRUH�WKH�UHVXOWLQJ�OLVW�LQ�D�YDULDEOH�

$FFHVV� <N0(025<�$5&+,9(
,QSXW�2XWSXW�

Level 4/Argument 1 Level 3/Argument 2 Level 2/Argument 3 Level 1/Argument 4 Level 1/Item 1

�[��\� [UDGLXV [θ� [θ� →
^��Q��P�` �QUDGLXV [θ� [θ� →

Level 1/Argument 1 Level 1/Item 1

�QSRUW��QDPH →
�,2��QDPH →



Command Reference: Part B (1.1) 1-87*R�WR�,QGH[

6HH�DOVR� 5(6725(

ARG
7\SH� )XQFWLRQ
'HVFULSWLRQ� $UJXPHQW�)XQFWLRQ��5HWXUQV�WKH��UHDO��SRODU�DQJOH�θ�RI�D�FRPSOH[�QXPEHU��[� \��

7KH�SRODU�DQJOH�θ�LV�HTXDO�WR�
� DWDQ�\�[�IRU�[�≥��
� DWDQ�\�[���π�VLJQ�\�IRU�[������5DGLDQV�PRGH
� DWDQ�\�[�������VLJQ�\�IRU�[������'HJUHHV�PRGH
� DWDQ�\�[�������VLJQ�\�IRU�[������*UDGV�PRGH
$�UHDO�DUJXPHQW�[�LV�WUHDWHG�DV�WKH�FRPSOH[�DUJXPHQW��[����

$FFHVV� >é

,QSXW�2XWSXW�

ARIT
7\SH� &RPPDQG
'HVFULSWLRQ� 'LVSOD\V�D�PHQX�RI�DULWKPHWLF�FRPPDQGV�
$FFHVV� N�$5,7

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$6(��&03/;��',))��(;3	/1��62/9(5��75,*2

ARRY→
7\SH� &RPPDQG
'HVFULSWLRQ� $UUD\�WR�6WDFN�&RPPDQG��7DNHV�DQ�DUUD\�DQG�UHWXUQV�LWV�HOHPHQWV�DV�VHSDUDWH�UHDO�RU�FRPSOH[�

QXPEHUV��$OVR�UHWXUQV�D�OLVW�RI�WKH�GLPHQVLRQV�RI�WKH�DUUD\�
,I�WKH�DUJXPHQW�LV�DQ�Q�HOHPHQW�YHFWRU��WKH�ILUVW�HOHPHQW�LV�UHWXUQHG�WR�OHYHO�Q������QRW�OHYHO�
QP�������DQG�WKH�QWK�HOHPHQW�WR�OHYHO���

Level 1/Argument 1 Level 1/Item 1

�[��\� → θ

V\PE
 → 
$5*�V\PE�




1-88 Command Reference: Part B (1.1)*R�WR�,QGH[

$FFHVV� N�$55<→

,QSXW�2XWSXW�

L = level; I = item

)ODJV� 1RQH
6HH�DOVR� →$55<��'7$*��(4→��/,67→��2%-→��675→

→ARRY
7\SH� &RPPDQG
'HVFULSWLRQ� 6WDFN�WR�$UUD\�&RPPDQG��5HWXUQV�D�YHFWRU�RI�Q�UHDO�RU�FRPSOH[�HOHPHQWV�RU�D�PDWUL[�RI�Q�ï�

P�UHDO�RU�FRPSOH[�HOHPHQWV�
7KH�HOHPHQWV�RI�WKH�UHVXOW�DUUD\�VKRXOG�EH�HQWHUHG�LQ�URZ�RUGHU��,I�RQH�RU�PRUH�RI�WKH�
HOHPHQWV�LV�D�FRPSOH[�QXPEHU��WKH�UHVXOW�DUUD\�ZLOO�EH�FRPSOH[�

$FFHVV� N�→$55<

,QSXW�2XWSXW�

6HH�DOVR� $55<→��/,67→��→/,67��2%-→��675→��→7$*��→81,7

ASIN
7\SH� $QDO\WLF�)XQFWLRQ
'HVFULSWLRQ� $UF�6LQH�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�YDOXH�RI�WKH�DQJOH�KDYLQJ�WKH�JLYHQ�VLQH�

)RU�D�UHDO�DUJXPHQW�[�LQ�WKH�GRPDLQ�²��≤�[�≤����WKH�UHVXOW�UDQJHV�IURP�²���WR�����GHJUHHV��²
π���WR��π���UDGLDQV��²����WR������JUDGV��
$�UHDO�DUJXPHQW�RXWVLGH�RI�WKLV�GRPDLQ�LV�FRQYHUWHG�WR�D�FRPSOH[�DUJXPHQW�]� �[����L��DQG�
WKH�UHVXOW�LV�FRPSOH[�

Level 1/Argument 1 LQP��/A� ... L�/AQP Level�/ItemQP��

>�YHFWRU�@ → ]������]Q ^�QHOHPHQW�`
>>�PDWUL[�@@ → ]�������]QP ^�QURZ�PFRO�`

LevelQP��/Argument� … Level �/Argument QP Level �/Argument QP�� Level �/Item �

�]��«�]Q QHOHPHQW → >�YHFWRU�@
�]���«�]QP ^�QURZ��PFRO�` → >>�PDWUL[�@@



Command Reference: Part B (1.1) 1-89*R�WR�,QGH[

7KH�LQYHUVH�RI�6,1�LV�D�UHODWLRQ��QRW�D�IXQFWLRQ��VLQFH�6,1�VHQGV�PRUH�WKDQ�RQH�DUJXPHQW�WR�
WKH�VDPH�UHVXOW��7KH�LQYHUVH�UHODWLRQ�IRU�6,1�LV�H[SUHVVHG�E\�,62/�DV�WKH�JHQHUDO�VROXWLRQ�

ASIN(Z)*(-1)^n1+π*n1
7KH�IXQFWLRQ�$6,1�LV�WKH�LQYHUVH�RI�D�SDUW�RI�6,1��D�SDUW�GHILQHG�E\�UHVWULFWLQJ�WKH�GRPDLQ�RI�
6,1�VXFK�WKDW�
� HDFK�DUJXPHQW�LV�VHQW�WR�D�GLVWLQFW�UHVXOW��DQG�
� HDFK�SRVVLEOH�UHVXOW�LV�DFKLHYHG��
7KH�SRLQWV�LQ�WKLV�UHVWULFWHG�GRPDLQ�RI�6,1�DUH�FDOOHG�WKH�SULQFLSDO�YDOXHV�RI�WKH�LQYHUVH�UHODWLRQ��
$6,1�LQ�LWV�HQWLUHW\�LV�FDOOHG�WKH�SULQFLSDO�EUDQFK�RI�WKH�LQYHUVH�UHODWLRQ��DQG�WKH�SRLQWV�VHQW�E\�
$6,1�WR�WKH�ERXQGDU\�RI�WKH�UHVWULFWHG�GRPDLQ�RI�6,1�IRUP�WKH�EUDQFK�FXWV�RI�$6,1�
7KH�SULQFLSDO�EUDQFK�XVHG�E\�WKH�+3����IRU�$6,1�ZDV�FKRVHQ�EHFDXVH�LW�LV�DQDO\WLF�LQ�WKH�
UHJLRQV�ZKHUH�WKH�DUJXPHQWV�RI�WKH�UHDO�YDOXHG�LQYHUVH�IXQFWLRQ�DUH�GHILQHG��7KH�EUDQFK�FXW�
IRU�WKH�FRPSOH[�YDOXHG�DUF�VLQH�IXQFWLRQ�RFFXUV�ZKHUH�WKH�FRUUHVSRQGLQJ�UHDO�YDOXHG�
IXQFWLRQ�LV�XQGHILQHG��7KH�SULQFLSDO�EUDQFK�DOVR�SUHVHUYHV�PRVW�RI�WKH�LPSRUWDQW�V\PPHWULHV�
7KH�JUDSKV�EHORZ�VKRZ�WKH�GRPDLQ�DQG�UDQJH�RI�$6,1��7KH�JUDSK�RI�WKH�GRPDLQ�VKRZV�
ZKHUH�WKH�EUDQFK�FXWV�RFFXU��WKH�KHDY\�VROLG�OLQH�PDUNV�RQH�VLGH�RI�D�FXW��ZKLOH�WKH�IHDWKHUHG�
OLQHV�PDUN�WKH�RWKHU�VLGH�RI�D�FXW��7KH�JUDSK�RI�WKH�UDQJH�VKRZV�ZKHUH�HDFK�VLGH�RI�HDFK�FXW�
LV�PDSSHG�XQGHU�WKH�IXQFWLRQ�
7KHVH�JUDSKV�VKRZ�WKH�LQYHUVH�UHODWLRQ�$6,1�=�
�²��AQ��π
Q��IRU�WKH�FDVH�Q� ���)RU�RWKHU�
YDOXHV�RI�Q���WKH�YHUWLFDO�EDQG�LQ�WKH�ORZHU�JUDSK�LV�WUDQVODWHG�WR�WKH�ULJKW��IRU�Q��SRVLWLYH��RU�
WR�WKH�OHIW��IRU�Q��QHJDWLYH���7DNHQ�WRJHWKHU��WKH�EDQGV�FRYHU�WKH�ZKROH�FRPSOH[�SODQH��ZKLFK�
LV�WKH�GRPDLQ�RI�6,1�
9LHZ�WKHVH�JUDSKV�ZLWK�GRPDLQ�DQG�UDQJH�UHYHUVHG�WR�VHH�KRZ�WKH�GRPDLQ�RI�6,1�LV�UHVWULFWHG�
WR�PDNH�DQ�LQYHUVH�IXQFWLRQ�SRVVLEOH��&RQVLGHU�WKH�YHUWLFDO�EDQG�LQ�WKH�ORZHU�JUDSK�DV�WKH�
UHVWULFWHG�GRPDLQ�=  �[��\���6,1�VHQGV�WKLV�GRPDLQ�RQWR�WKH�ZKROH�FRPSOH[�SODQH�LQ�WKH�
UDQJH�
:  �X��Y�  6,1�[��\��LQ�WKH�XSSHU�JUDSK�



1-90 Command Reference: Part B (1.1)*R�WR�,QGH[

$FFHVV� <S

,QSXW�2XWSXW�

6HH�DOVR� $&26��$7$1��,62/��6,1

Level 1/Argument 1 Level 1/Item 1

] → DVLQ�]

V\PE
 → 
$6,1�V\PE�


–1

Domain:Z = (x,y)

10

Range:W = (u,v) = ASIN(x,y)

π–2
 π –– 2

0



Command Reference: Part B (1.1) 1-91*R�WR�,QGH[

ASINH
7\SH� $QDO\WLF�)XQFWLRQ
'HVFULSWLRQ� $UF�+\SHUEROLF�6LQH�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�LQYHUVH�K\SHUEROLF�VLQH�RI�WKH�DUJXPHQW�

7KH�LQYHUVH�RI�6,1+�LV�D�UHODWLRQ��QRW�D�IXQFWLRQ��VLQFH�6,1+�VHQGV�PRUH�WKDQ�RQH�DUJXPHQW�
WR�WKH�VDPH�UHVXOW��7KH�LQYHUVH�UHODWLRQ�IRU�6,1+�LV�H[SUHVVHG�E\�,62/�DV�WKH�JHQHUDO�VROXWLRQ�

ASINH(Z)*(–1)^n1+ π*i*n1

7KH�IXQFWLRQ�$6,1+�LV�WKH�LQYHUVH�RI�D�SDUW�RI�6,1+��D�SDUW�GHILQHG�E\�UHVWULFWLQJ�WKH�GRPDLQ�
RI�6,1+�VXFK�WKDW�
� HDFK�DUJXPHQW�LV�VHQW�WR�D�GLVWLQFW�UHVXOW��DQG
� HDFK�SRVVLEOH�UHVXOW�LV�DFKLHYHG��
7KH�SRLQWV�LQ�WKLV�UHVWULFWHG�GRPDLQ�RI�6,1+�DUH�FDOOHG�WKH�SULQFLSDO�YDOXHV�RI�WKH�LQYHUVH�
UHODWLRQ��$6,1+�LQ�LWV�HQWLUHW\�LV�FDOOHG�WKH�SULQFLSDO�EUDQFK�RI�WKH�LQYHUVH�UHODWLRQ��DQG�WKH�
SRLQWV�VHQW�E\�$6,1+�WR�WKH�ERXQGDU\�RI�WKH�UHVWULFWHG�GRPDLQ�RI�6,1+�IRUP�WKH�EUDQFK�FXWV�
RI�$6,1+�
7KH�SULQFLSDO�EUDQFK�XVHG�E\�WKH�+3����IRU�$6,1+�ZDV�FKRVHQ�EHFDXVH�LW�LV�DQDO\WLF�LQ�WKH�
UHJLRQV�ZKHUH�WKH�DUJXPHQWV�RI�WKH�UHDO�YDOXHG�IXQFWLRQ�DUH�GHILQHG��7KH�EUDQFK�FXW�IRU�WKH�
FRPSOH[�YDOXHG�$6,1+�IXQFWLRQ�RFFXUV�ZKHUH�WKH�FRUUHVSRQGLQJ�UHDO�YDOXHG�IXQFWLRQ�LV�
XQGHILQHG��7KH�SULQFLSDO�EUDQFK�DOVR�SUHVHUYHV�PRVW�RI�WKH�LPSRUWDQW�V\PPHWULHV�
7KH�JUDSK�IRU�$6,1+�FDQ�EH�IRXQG�IURP�WKH�JUDSK�IRU�$6,1��VHH�$6,1��DQG�WKH�UHODWLRQVKLS�
DVLQK�]� �²L�DVLQ�L]�

$FFHVV� >û+<3(5%2/,&�$6,1+
,QSXW�2XWSXW�

6HH�DOVR� $&26+��$7$1+��,62/��6,1+

ASN
7\SH� &RPPDQG
'HVFULSWLRQ� $VVLJQ�&RPPDQG��'HILQHV�D�VLQJOH�NH\�RQ�WKH�XVHU�NH\ERDUG�E\�DVVLJQLQJ�WKH�JLYHQ�REMHFW�WR�

WKH�NH\�[NH\��ZKLFK�LV�VSHFLILHG�DV�UF�S�

Level 1/Argument 1 Level 1/Item 1

] → DVLQK�]

V\PE
 → 
$6,1+�V\PE�




1-92 Command Reference: Part B (1.1)*R�WR�,QGH[

7KH�DUJXPHQW�[NH\�LV�D�UHDO�QXPEHU�UF�S�VSHFLI\LQJ�WKH�NH\�E\�LWV�URZ�QXPEHU�U��FROXPQ�
QXPEHU�F��DQG�SODQH��VKLIW��S��7KH�OHJDO�YDOXHV�IRU�S�DUH�DV�IROORZV�

2QFH�$61�KDV�EHHQ�H[HFXWHG��SUHVVLQJ�D�JLYHQ�NH\�LQ�8VHU�RU���8VHU�PRGH�H[HFXWHV�WKH�XVHU�
DVVLJQHG�REMHFW��7KH�XVHU�NH\�DVVLJQPHQW�UHPDLQV�LQ�HIIHFW�XQWLO�WKH�DVVLJQPHQW�LV�DOWHUHG�E\�
$61��672.(<6��RU�'(/.(<6��.H\V�ZLWKRXW�XVHU�DVVLJQPHQWV�PDLQWDLQ�WKHLU�VWDQGDUG�
GHILQLWLRQV�
,I�WKH�DUJXPHQW�REM�LV�WKH�QDPH�6.(<��WKHQ�WKH�VSHFLILHG�NH\�LV�UHVWRUHG�WR�LWV�VWDQGDUG�NH\�
DVVLJQPHQW�RQ�WKH�XVHU�NH\ERDUG��7KLV�LV�PHDQLQJIXO�RQO\�ZKHQ�DOO�VWDQGDUG�NH\�DVVLJQPHQWV�
KDG�EHHQ�VXSSUHVVHG��IRU�WKH�XVHU�NH\ERDUG��E\�WKH�FRPPDQG�6�'(/.(<6��VHH�
'(/.(<6���
7R�PDNH�PXOWLSOH�NH\�DVVLJQPHQWV�VLPXOWDQHRXVO\��XVH�672.(<6��7R�GHOHWH�NH\�
DVVLJQPHQWV��XVH�'(/.(<6�
%H�FDUHIXO�QRW�WR�UHDVVLJQ�RU�VXSSUHVV�WKH�NH\V�QHFHVVDU\�WR�FDQFHO�8VHU�PRGH��,I�WKLV�KDSSHQV��
H[LW�8VHU�PRGH�E\�GRLQJ�D�V\VWHP�KDOW��´ZDUP�VWDUWµ���SUHVV�DQG�KROG�;�DQG�c�
VLPXOWDQHRXVO\��UHOHDVLQJ�c�ILUVW��7KLV�FDQFHOV�8VHU�PRGH�

$FFHVV� N�$61
,QSXW�2XWSXW�

Plane, S Shift

��RU�� XQVKLIWHG

� < �OHIW�VKLIWHG�

� >��ULJKW�VKLIWHG�

� ` �DOSKD�VKLIWHG�

� `<��DOSKD�OHIW�VKLIWHG�

� `>��DOSKD�ULJKW�VKLIWHG�

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

REM [NH\ →

6.(<
 [NH\ →



Command Reference: Part B (1.1) 1-93*R�WR�,QGH[

2XWSXW� 1RQH
6HH�DOVR� '(/.(<6��5&/.(<6��672.(<6

ASR
7\SH� &RPPDQG
'HVFULSWLRQ� $ULWKPHWLF�6KLIW�5LJKW�&RPPDQG��6KLIWV�D�ELQDU\�LQWHJHU�RQH�ELW�WR�WKH�ULJKW��H[FHSW�IRU�WKH�

PRVW�VLJQLILFDQW�ELW��ZKLFK�LV�PDLQWDLQHG�
7KH�PRVW�VLJQLILFDQW�ELW�LV�SUHVHUYHG�ZKLOH�WKH�UHPDLQLQJ��ZRUGVL]H�²���ELWV�DUH�VKLIWHG�ULJKW�
RQH�ELW��7KH�VHFRQG�PRVW�VLJQLILFDQW�ELW�LV�UHSODFHG�ZLWK�D�]HUR��7KH�OHDVW�VLJQLILFDQW�ELW�LV�
VKLIWHG�RXW�DQG�ORVW�
$Q�DULWKPHWLF�VKLIW�LV�XVHIXO�IRU�SUHVHUYLQJ�WKH�VLJQ�ELW�RI�D�ELQDU\�LQWHJHU�WKDW�ZLOO�EH�VKLIWHG��
$OWKRXJK�WKH�+3����PDNHV�QR�VSHFLDO�SURYLVLRQ�IRU�VLJQHG�ELQDU\�LQWHJHUV��\RX�FDQ�VWLOO�
LQWHUSUHW�D�QXPEHU�DV�D�VLJQHG�TXDQWLW\�

$FFHVV� >ì�%,7�$65
,QSXW�2XWSXW�

6HH�DOVR� 6/��6/%��65��65%

ATAN
7\SH� $QDO\WLF�)XQFWLRQ
'HVFULSWLRQ� $UF�7DQJHQW�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�YDOXH�RI�WKH�DQJOH�KDYLQJ�WKH�JLYHQ�WDQJHQW�

)RU�D�UHDO�DUJXPHQW��WKH�UHVXOW�UDQJHV�IURP�²���WR�����GHJUHHV��²π���WR��π���UDGLDQV��²����
WR������JUDGV��
7KH�LQYHUVH�RI�7$1�LV�D�UHODWLRQ��QRW�D�IXQFWLRQ��VLQFH�7$1�VHQGV�PRUH�WKDQ�RQH�DUJXPHQW�WR�
WKH�VDPH�UHVXOW��7KH�LQYHUVH�UHODWLRQ�IRU�7$1�LV�H[SUHVVHG�E\�,62/�DV�WKH�JHQHUDO�VROXWLRQ�

$7$1�=��π
Q�
7KH�IXQFWLRQ�$7$1�LV�WKH�LQYHUVH�RI�D�SDUW�RI�7$1��D�SDUW�GHILQHG�E\�UHVWULFWLQJ�WKH�GRPDLQ�
RI�7$1�VXFK�WKDW�
� HDFK�DUJXPHQW�LV�VHQW�WR�D�GLVWLQFW�UHVXOW��DQG�

Level 1/Argument 1 Level 1/Item 1

�Q� → �Q�



1-94 Command Reference: Part B (1.1)*R�WR�,QGH[

� HDFK�SRVVLEOH�UHVXOW�LV�DFKLHYHG��
7KH�SRLQWV�LQ�WKLV�UHVWULFWHG�GRPDLQ�RI�7$1�DUH�FDOOHG�WKH�SULQFLSDO�YDOXHV�RI�WKH�LQYHUVH�
UHODWLRQ��$7$1�LQ�LWV�HQWLUHW\�LV�FDOOHG�WKH�SULQFLSDO�EUDQFK�RI�WKH�LQYHUVH�UHODWLRQ��DQG�WKH�SRLQWV�
VHQW�E\�$7$1�WR�WKH�ERXQGDU\�RI�WKH�UHVWULFWHG�GRPDLQ�RI�7$1�IRUP�WKH�EUDQFK�FXWV�RI�
$7$1�
7KH�SULQFLSDO�EUDQFK�XVHG�E\�WKH�+3����IRU�$7$1�ZDV�FKRVHQ�EHFDXVH�LW�LV�DQDO\WLF�LQ�WKH�
UHJLRQV�ZKHUH�WKH�DUJXPHQWV�RI�WKH�UHDO�YDOXHG�LQYHUVH�IXQFWLRQ�DUH�GHILQHG��7KH�EUDQFK�FXWV�
IRU�WKH�FRPSOH[�YDOXHG�DUF�WDQJHQW�IXQFWLRQ�RFFXU�ZKHUH�WKH�FRUUHVSRQGLQJ�UHDO�YDOXHG�
IXQFWLRQ�LV�XQGHILQHG��7KH�SULQFLSDO�EUDQFK�DOVR�SUHVHUYHV�PRVW�RI�WKH�LPSRUWDQW�V\PPHWULHV�
7KH�JUDSKV�EHORZ�VKRZ�WKH�GRPDLQ�DQG�UDQJH�RI�$7$1��7KH�JUDSK�RI�WKH�GRPDLQ�VKRZV�
ZKHUH�WKH�EUDQFK�FXWV�RFFXU��WKH�KHDY\�VROLG�OLQH�PDUNV�RQH�VLGH�RI�D�FXW��ZKLOH�WKH�IHDWKHUHG�
OLQHV�PDUN�WKH�RWKHU�VLGH�RI�D�FXW��7KH�JUDSK�RI�WKH�UDQJH�VKRZV�ZKHUH�HDFK�VLGH�RI�HDFK�FXW�
LV�PDSSHG�XQGHU�WKH�IXQFWLRQ�
7KHVH�JUDSKV�VKRZ�WKH�LQYHUVH�UHODWLRQ�$7$1�=��π
Q��IRU�WKH�FDVH�Q�� ����)RU�RWKHU�YDOXHV�
RI�Q���WKH�YHUWLFDO�EDQG�LQ�WKH�ORZHU�JUDSK�LV�WUDQVODWHG�WR�WKH�ULJKW��IRU�Q��SRVLWLYH��RU�WR�WKH�
OHIW��IRU�Q��QHJDWLYH���7DNHQ�WRJHWKHU��WKH�EDQGV�FRYHU�WKH�ZKROH�FRPSOH[�SODQH��ZKLFK�LV�WKH�
GRPDLQ�RI�7$1�
9LHZ�WKHVH�JUDSKV�ZLWK�GRPDLQ�DQG�UDQJH�UHYHUVHG�WR�VHH�KRZ�WKH�GRPDLQ�RI�7$1�LV�
UHVWULFWHG�WR�PDNH�DQ�LQYHUVH�IXQFWLRQ�SRVVLEOH��&RQVLGHU�WKH�YHUWLFDO�EDQG�LQ�WKH�ORZHU�JUDSK�
DV�WKH�UHVWULFWHG�GRPDLQ�=  �[��\���7$1�VHQGV�WKLV�GRPDLQ�RQWR�WKH�ZKROH�FRPSOH[�SODQH�LQ�
WKH�UDQJH�:  �X��Y�  7$1�[� \��LQ�WKH�XSSHU�JUDSK��

$FFHVV� <U

,QSXW�2XWSXW�

6HH�DOVR� $&26��$6,1��,62/��7$1

Level 1/Argument 1 Level 1/Item 1

] → DWDQ�]

V\PE
 → 
$7$1�V\PE�




Command Reference: Part B (1.1) 1-95*R�WR�,QGH[

ATANH
7\SH� $QDO\WLF�)XQFWLRQ
'HVFULSWLRQ� $UF�+\SHUEROLF�7DQJHQW�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�LQYHUVH�K\SHUEROLF�WDQJHQW�RI�WKH�

DUJXPHQW�
)RU�UHDO�DUJXPHQWV�_[_�!����$7$1+�UHWXUQV�WKH�FRPSOH[�UHVXOW�REWDLQHG�IRU�WKH�DUJXPHQW�
�[������)RU�D�UHDO�DUJXPHQW�[ ����DQ�,QILQLWH�5HVXOW�H[FHSWLRQ�RFFXUV��,I�IODJ�
²���LV�VHW��QR�HUURU���WKH�VLJQ�RI�WKH�UHVXOW��0$;5��PDWFKHV�WKDW�RI�WKH�DUJXPHQW�

Domain:Z = (x,y)

0

Range:W = (u,v) = ATAN(x,y)

π–2
 π –– 2

0

– i

i



1-96 Command Reference: Part B (1.1)*R�WR�,QGH[

7KH�LQYHUVH�RI�7$1+�LV�D�UHODWLRQ��QRW�D�IXQFWLRQ��VLQFH�7$1+�VHQGV�PRUH�WKDQ�RQH�DUJXPHQW�
WR�WKH�VDPH�UHVXOW��7KH�LQYHUVH�UHODWLRQ�IRU�7$1+�LV�H[SUHVVHG�E\�,62/�DV�WKH�JHQHUDO�VROXWLRQ�

$7$1+�=��π
L
Q�
7KH�IXQFWLRQ�$7$1+�LV�WKH�LQYHUVH�RI�D�SDUW�RI�7$1+��D�SDUW�GHILQHG�E\�UHVWULFWLQJ�WKH�
GRPDLQ�RI�7$1+�VXFK�WKDW�
� HDFK�DUJXPHQW�LV�VHQW�WR�D�GLVWLQFW�UHVXOW��DQG�
� HDFK�SRVVLEOH�UHVXOW�LV�DFKLHYHG��
7KH�SRLQWV�LQ�WKLV�UHVWULFWHG�GRPDLQ�RI�7$1+�DUH�FDOOHG�WKH�SULQFLSDO�YDOXHV�RI�WKH�LQYHUVH�
UHODWLRQ��$7$1+�LQ�LWV�HQWLUHW\�LV�FDOOHG�WKH�SULQFLSDO�EUDQFK�RI�WKH�LQYHUVH�UHODWLRQ��DQG�WKH�
SRLQWV�VHQW�E\�$7$1+�WR�WKH�ERXQGDU\�RI�WKH�UHVWULFWHG�GRPDLQ�RI�7$1+�IRUP�WKH�EUDQFK�
FXWV�RI�$7$1+�
7KH�SULQFLSDO�EUDQFK�XVHG�E\�WKH�+3����IRU�$7$1+�ZDV�FKRVHQ�EHFDXVH�LW�LV�DQDO\WLF�LQ�WKH�
UHJLRQV�ZKHUH�WKH�DUJXPHQWV�RI�WKH�UHDO�YDOXHG�IXQFWLRQ�DUH�GHILQHG��7KH�EUDQFK�FXW�IRU�WKH�
FRPSOH[�YDOXHG�$7$1+�IXQFWLRQ�RFFXUV�ZKHUH�WKH�FRUUHVSRQGLQJ�UHDO�YDOXHG�IXQFWLRQ�LV�
XQGHILQHG��7KH�SULQFLSDO�EUDQFK�DOVR�SUHVHUYHV�PRVW�RI�WKH�LPSRUWDQW�V\PPHWULHV��
7KH�JUDSK�IRU�$7$1+�FDQ�EH�IRXQG�IURP�WKH�JUDSK�IRU�$7$1��VHH�$7$1��DQG�WKH�
UHODWLRQVKLS�DWDQK�]� �²L�DWDQ�L]�

$FFHVV� >û+<3(5%2/,&�$7$1
,QSXW�2XWSXW�

6HH�DOVR� $&26+��$6,1+��,62/��7$1+

ATICK
7\SH� &RPPDQG
'HVFULSWLRQ� $[HV�7LFN�0DUN�&RPPDQG��6HWV�WKH�D[HV�WLFN�PDUN�DQQRWDWLRQ�LQ�WKH�UHVHUYHG�YDULDEOH�

33$5�
*LYHQ�[��$7,&.�VHWV�WKH�WLFN�PDUN�DQQRWDWLRQ�WR�[�XQLWV�RQ�ERWK�WKH�[��DQG�WKH�\�D[LV��)RU�
H[DPSOH����ZRXOG�SODFH�WLFN�PDUNV�HYHU\���XQLWV�RQ�ERWK�D[HV��

Level 1/Argument 1 Level 1/Item 1

] → DWDQK�]

V\PE
 → 
$7$1+�V\PE�




Command Reference: Part B (1.1) 1-97*R�WR�,QGH[

*LYHQ��Q��$7,&.�VHWV�WKH�WLFN�PDUN�DQQRWDWLRQ�WR��Q�SL[HOV�RQ�ERWK�WKH�[��DQG�WKH�\�D[LV��
)RU�H[DPSOH�����ZRXOG�SODFH�WLFN�PDUNV�HYHU\���SL[HOV�RQ�ERWK�D[HV�
*LYHQ�^�[��\`��$7,&.�VHWV�WKH�WLFN�PDUN�XQLW�DQQRWDWLRQ�IRU�HDFK�D[LV�LQGLYLGXDOO\��)RU�
H[DPSOH��^�������`�ZRXOG�PDUN�WKH�[�D[LV�DW�HYHU\�PXOWLSOH�RI����XQLWV��DQG�WKH�\�D[LV�DW�HYHU\�
PXOWLSOH�RI���XQLWV�
*LYHQ�^��Q��P�`�$7,&.�VHWV�WKH�WLFN�PDUN�SL[HO�DQQRWDWLRQ�IRU�HDFK�D[LV�LQGLYLGXDOO\��)RU�
H[DPSOH��^�������`�ZRXOG�PDUN�WKH�[�D[LV�HYHU\���SL[HOV��DQG�WKH�\�D[LV�HYHU\���SL[HOV�

$FFHVV� N�$7,&.
,QSXW�2XWSXW�

6HH�DOVR� $;(6��'5$;

ATTACH
7\SH� &RPPDQG
'HVFULSWLRQ� $WWDFK�/LEUDU\�&RPPDQG��$WWDFKHV�WKH�OLEUDU\�ZLWK�WKH�VSHFLILHG�QXPEHU�WR�WKH�FXUUHQW�

GLUHFWRU\��(DFK�OLEUDU\�KDV�D�XQLTXH�QXPEHU��,I�D�SRUW�QXPEHU�LV�VSHFLILHG��LW�LV�LJQRUHG�
7R�XVH�D�OLEUDU\�REMHFW��LW�PXVW�EH�LQ�D�SRUW�DQG�LW�PXVW�EH�DWWDFKHG��$�OLEUDU\�REMHFW�FRSLHG�
LQWR�5$0��VXFK�DV�WKURXJK�WKH�3&�/LQN��PXVW�EH�VWRUHG�LQWR�D�SRUW�XVLQJ�672�
6RPH�OLEUDULHV�UHTXLUH�\RX�WR�$77$&+�WKHP��
<RX�FDQ�DVFHUWDLQ�ZKHWKHU�D�OLEUDU\�LV�DWWDFKHG�WR�WKH�FXUUHQW�GLUHFWRU\�E\�H[HFXWLQJ�/,%6�
$�OLEUDU\�WKDW�KDV�EHHQ�FRSLHG�LQWR�5$0�DQG�WKHQ�VWRUHG��ZLWK�672��LQWR�D�SRUW�FDQ�EH�
DWWDFKHG�RQO\�DIWHU�WKH�FDOFXODWRU�KDV�EHHQ�WXUQHG�RII�DQG�WKHQ�RQ�DJDLQ�IROORZLQJ�WKH�672�FRPPDQG��
7KLV�DFWLRQ��RII�RQ��FUHDWHV�D�V\VWHP�KDOW��ZKLFK�PDNHV�WKH�OLEUDU\�REMHFW�´DWWDFKDEOH�µ�1RWH�
WKDW�LW�DOVR�FOHDUV�WKH�VWDFN��ORFDO�YDULDEOHV��DQG�WKH�/$67�VWDFN��DQG�LW�GLVSOD\V�WKH�722/�
PHQX���7R�VDYH�WKH�VWDFN�ILUVW��H[HFXWH�'(37+�→/,67�
QDPH
�672��
7KH�QXPEHU�RI�OLEUDULHV�WKDW�FDQ�EH�DWWDFKHG�WR�WKH�+20(�GLUHFWRU\�LV�OLPLWHG�RQO\�E\�WKH�
DYDLODEOH�PHPRU\��+RZHYHU��RQO\�RQH�OLEUDU\�DW�D�WLPH�FDQ�EH�DWWDFKHG�WR�DQ\�RWKHU�GLUHFWRU\��

Level 1/Argument 1 Level 1/Item 1

[ →
�Q →

^�[��\�` →
^��Q���P�` →



1-98 Command Reference: Part B (1.1)*R�WR�,QGH[

,I�\RX�DWWHPSW�WR�DWWDFK�D�VHFRQG�OLEUDU\�WR�D�QRQ�+20(�GLUHFWRU\��WKH�QHZ�OLEUDU\�ZLOO�
RYHUZULWH�WKH�ROG�RQH�

$FFHVV� N�$77$&+
,QSXW�2XWSXW�

6HH�DOVR� '(7$&+��/,%6

AUTO
7\SH� &RPPDQG
'HVFULSWLRQ� $XWRVFDOH�&RPPDQG��&DOFXODWHV�D�\�D[LV�GLVSOD\�UDQJH��RU�DQ�[��DQG�\�D[LV�GLVSOD\�UDQJH�

7KH�DFWLRQ�RI�$872�GHSHQGV�RQ�WKH�SORW�W\SH�DV�IROORZV�

Level 1/Argument 1 Level 1/Item 1

QOLEUDU\ →
�QSRUW��QOLEUDU\ →

Plot Type Scaling Action

)81&7,21 6DPSOHV�WKH�HTXDWLRQ�LQ�(4�DW����YDOXHV�RI�
WKH�LQGHSHQGHQW�YDULDEOH��HTXDOO\�VSDFHG�
WKURXJK�WKH�[�D[LV�SORWWLQJ�UDQJH��GLVFDUGV�
SRLQWV�WKDW�UHWXUQ��∞��WKHQ�VHWV�WKH�\�D[LV�
GLVSOD\�UDQJH�WR�LQFOXGH�WKH�PD[LPXP��

PLQLPXP��DQG�RULJLQ�

&21,& 6HWV�WKH�\�D[LV�VFDOH�HTXDO�WR�WKH�[�D[LV�VFDOH�

32/$5 6DPSOHV�WKH�HTXDWLRQ�LQ�(4�DW����YDOXHV�RI�
WKH�LQGHSHQGHQW�YDULDEOH��HTXDOO\�VSDFHG�
WKURXJK�WKH�SORWWLQJ�UDQJH��GLVFDUGV�SRLQWV�
WKDW�UHWXUQ��∞��WKHQ�VHWV�ERWK�WKH�[��DQG�\�
D[LV�GLVSOD\�UDQJHV�LQ�WKH�VDPH�PDQQHU�DV�IRU�

SORW�W\SH�)81&7,21�

3$5$0(75,& 6DPH�DV�32/$5�



Command Reference: Part B (1.1) 1-99*R�WR�,QGH[

$872�GRHV�QRW�DIIHFW��'�SORWV�
$872�DFWXDOO\�FDOFXODWHV�D�\�D[LV�GLVSOD\�UDQJH�DQG�WKHQ�H[SDQGV�WKDW�UDQJH�VR�WKDW�WKH�PHQX�
ODEHOV�GR�QRW�REVFXUH�WKH�UHVXOWDQW�SORW�
$872�GRHV�QRW�GUDZ�D�SORW�²�H[HFXWH�'5$:�WR�GR�VR�

$FFHVV� N�$872

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� '5$:��6&$/(+��6&$/(��6&/Σ��6&$/(:��;51*��<51*

7587+ 1R�DFWLRQ�

%$5 6HWV�WKH�[�D[LV�GLVSOD\�UDQJH�IURP���WR�WKH�
QXPEHU�RI�HOHPHQWV�LQ�Σ'$7��SOXV����6HWV�
WKH�\�UDQJH�WR�WKH�PLQLPXP�DQG�PD[LPXP�
RI�WKH�HOHPHQWV��7KH�[�D[LV�LV�DOZD\V�

LQFOXGHG�

+,672*5$0 6HWV�WKH�[�D[LV�GLVSOD\�UDQJH�WR�WKH�PLQLPXP�
DQG�PD[LPXP�RI�WKH�HOHPHQWV�LQ�Σ'$7��6HWV�
WKH�\�D[LV�GLVSOD\�UDQJH�IURP���WR�WKH�QXPEHU�

RI�URZV�LQ�Σ'$7�

6&$77(5 6HWV�WKH�[�D[LV�GLVSOD\�UDQJH�WR�WKH�PLQLPXP�
DQG�PD[LPXP�RI�WKH�LQGHSHQGHQW�YDULDEOH�
FROXPQ��;&2/��LQ�Σ'$7��6HWV�WKH�\�D[LV�

GLVSOD\�UDQJH�WR�WKH�PLQLPXP�DQG�PD[LPXP�
RI�WKH�GHSHQGHQW�YDULDEOH�FROXPQ��<&2/��

Plot Type Scaling Action (Continued)



1-100 Command Reference: Part B (1.1)*R�WR�,QGH[

AXES
7\SH� &RPPDQG
'HVFULSWLRQ� $[HV�&RPPDQG��6SHFLILHV�WKH�LQWHUVHFWLRQ�FRRUGLQDWHV�RI�WKH�[��DQG�\�D[HV��WLFN�PDUN�

DQQRWDWLRQ��DQG�WKH�ODEHOV�IRU�WKH�[��DQG�\�D[HV��7KLV�LQIRUPDWLRQ�LV�VWRUHG�LQ�WKH�UHVHUYHG�
YDULDEOH�33$5��
7KH�DUJXPHQW�IRU�$;(6��D�FRPSOH[�QXPEHU�RU�OLVW��LV�VWRUHG�DV�WKH�ILIWK�SDUDPHWHU�LQ�WKH�
UHVHUYHG�YDULDEOH�33$5��+RZ�WKH�DUJXPHQW�LV�XVHG�GHSHQGV�RQ�WKH�W\SH�RI�REMHFW�LW�LV�
� ,I�WKH�DUJXPHQW�LV�D�FRPSOH[�QXPEHU��LW�UHSODFHV�WKH�FXUUHQW�HQWU\�LQ�33$5�
� ,I�WKH�DUJXPHQW�LV�D�OLVW�FRQWDLQLQJ�DQ\�RU�DOO�RI�WKH�DERYH�YDULDEOHV��RQO\�YDULDEOHV�WKDW�DUH�
VSHFLILHG�DUH�DIIHFWHG�

DWLFN�KDV�WKH�VDPH�IRUPDW�DV�WKH�DUJXPHQW�IRU�WKH�$7,&.�FRPPDQG��7KLV�LV�WKH�YDULDEOH�WKDW�
LV�DIIHFWHG�E\�WKH�$7,&.�FRPPDQG�
7KH�GHIDXOW�YDOXH�IRU�$;(6�LV��������
$[HV�ODEHOV�DUH�QRW�GLVSOD\HG�LQ�3,&7�XQWLO�VXEVHTXHQW�H[HFXWLRQ�RI�/$%(/�

$FFHVV� N�$;(6�
,QSXW�2XWSXW�

6HH�DOVR� $7,&.��'5$:��'5$;��/$%(/

BAR
7\SH� &RPPDQG
'HVFULSWLRQ� %DU�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�%$5�

:KHQ�WKH�SORW�W\SH�LV�%$5��WKH�'5$:�FRPPDQG�SORWV�D�EDU�FKDUW�XVLQJ�GDWD�IURP�RQH�
FROXPQ�RI�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7���7KH�FROXPQ�WR�EH�SORWWHG�
LV�VSHFLILHG�E\�WKH�;&2/�FRPPDQG��DQG�LV�VWRUHG�LQ�WKH�ILUVW�SDUDPHWHU�RI�WKH�UHVHUYHG�
YDULDEOH�Σ3$5��7KH�SORWWLQJ�SDUDPHWHUV�DUH�VSHFLILHG�LQ�WKH�UHVHUYHG�YDULDEOH�33$5��ZKLFK�
KDV�WKH�IROORZLQJ�IRUP�

^��xmin, ymin���xmax, ymax� indep res axes ptype depend `

)RU�SORW�W\SH�%$5��WKH�HOHPHQWV�RI�33$5�DUH�XVHG�DV�IROORZV�

Level 1/Argument 1 Level 1/Item 1

�[��\� →
^��[��\���DWLFN��´[�D[LV�ODEHOµ��´\�D[LV�ODEHOµ�` →



Command Reference: Part B (1.1) 1-101*R�WR�,QGH[

� �[PLQ��\PLQ��LV�D�FRPSOH[�QXPEHU�VSHFLI\LQJ�WKH�ORZHU�OHIW�FRUQHU�RI�3,&7��WKH�ORZHU�OHIW�
FRUQHU�RI�WKH�GLVSOD\�UDQJH���7KH�GHIDXOW�YDOXH�LV��²����²�����

� �[PD[��\PD[��LV�D�FRPSOH[�QXPEHU�VSHFLI\LQJ�WKH�XSSHU�ULJKW�FRUQHU�RI�3,&7��WKH�XSSHU�
ULJKW�FRUQHU�RI�WKH�GLVSOD\�UDQJH���7KH�GHIDXOW�YDOXH�LV�����������

� LQGHS�LV�HLWKHU�D�QDPH�VSHFLI\LQJ�D�ODEHO�IRU�WKH�KRUL]RQWDO�D[LV��RU�D�OLVW�FRQWDLQLQJ�VXFK�D�
QDPH�DQG�WZR�QXPEHUV��ZLWK�WKH�VPDOOHU�RI�WKH�QXPEHUV�VSHFLI\LQJ�WKH�KRUL]RQWDO�
ORFDWLRQ�RI�WKH�ILUVW�EDU��7KH�GHIDXOW�YDOXH�RI�LQGHS�LV�;�

� UHV�LV�D�UHDO�QXPEHU�VSHFLI\LQJ�WKH�EDU�ZLGWK�LQ�XVHU�XQLW�FRRUGLQDWHV��RU�D�ELQDU\�LQWHJHU�
VSHFLI\LQJ�WKH�EDU�ZLGWK�LQ�SL[HOV��7KH�GHIDXOW�YDOXH�LV����ZKLFK�VSHFLILHV�D�EDU�ZLGWK�RI���
LQ�XVHU�XQLW�FRRUGLQDWHV�

� D[HV�LV�D�OLVW�FRQWDLQLQJ�RQH�RU�PRUH�RI�WKH�IROORZLQJ��LQ�WKH�RUGHU�OLVWHG��D�FRPSOH[�
QXPEHU�VSHFLI\LQJ�WKH�XVHU�XQLW�FRRUGLQDWHV�RI�WKH�SORW�RULJLQ��D�OLVW�VSHFLI\LQJ�WKH�WLFN�
PDUN�DQQRWDWLRQ��DQG�WZR�VWULQJV�VSHFLI\LQJ�ODEHOV�IRU�WKH�KRUL]RQWDO�DQG�YHUWLFDO�D[HV��
7KH�GHIDXOW�YDOXH�LV�������

� SW\SH�LV�D�FRPPDQG�QDPH�VSHFLI\LQJ�WKH�SORW�W\SH��([HFXWLQJ�WKH�FRPPDQG�%$5�SODFHV�
WKH�FRPPDQG�QDPH�%$5�LQ�33$5�

� GHSHQG�LV�D�QDPH�VSHFLI\LQJ�D�ODEHO�IRU�WKH�YHUWLFDO�D[LV��7KH�GHIDXOW�YDOXH�LV�<�
$�EDU�LV�GUDZQ�IRU�HDFK�HOHPHQW�RI�WKH�FROXPQ�LQ�Σ'$7��,WV�ZLGWK�LV�VSHFLILHG�E\�UHV�DQG�LWV�
KHLJKW�LV�WKH�YDOXH�RI�WKH�HOHPHQW��7KH�ORFDWLRQ�RI�WKH�ILUVW�EDU�FDQ�EH�VSHFLILHG�E\�LQGHS��
RWKHUZLVH��WKH�YDOXH�LQ��[PLQ��\PLQ��LV�XVHG��

$FFHVV� N %$5

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� &21,&��',))(4��)81&7,21��*5,'0$3��+,672*5$0��3$5$0(75,&��

3$5685)$&(��3&217285��32/$5��6&$77(5��6/23(),(/'��7587+��
:,5()5$0(��<6/,&(



1-102 Command Reference: Part B (1.1)*R�WR�,QGH[

BARPLOT
7\SH� &RPPDQG
'HVFULSWLRQ� 'UDZ�%DU�3ORW�&RPPDQG��3ORWV�D�EDU�FKDUW�RI�WKH�VSHFLILHG�FROXPQ�RI�WKH�FXUUHQW�VWDWLVWLFV�

PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7��
7KH�GDWD�FROXPQ�WR�EH�SORWWHG�LV�VSHFLILHG�E\�;&2/�DQG�LV�VWRUHG�DV�WKH�ILUVW�SDUDPHWHU�LQ�
UHVHUYHG�YDULDEOH�Σ3$5��7KH�GHIDXOW�FROXPQ�LV����'DWD�FDQ�EH�SRVLWLYH�RU�QHJDWLYH��UHVXOWLQJ�
LQ�EDUV�DERYH�RU�EHORZ�WKH�D[LV��7KH�\�D[LV�LV�DXWRVFDOHG��DQG�WKH�SORW�W\SH�LV�VHW�WR�%$5�
:KHQ�%$53/27�LV�H[HFXWHG�IURP�D�SURJUDP��WKH�UHVXOWLQJ�SORW�GRHV�QRW�SHUVLVW�XQOHVV�
3,&785(��39,(:��ZLWK�DQ�HPSW\�OLVW�DUJXPHQW���RU�)5((=(�LV�VXEVHTXHQWO\�H[HFXWHG�

$FFHVV� N�%$53/27

,QSXW� 1RQH
2XWSXW� $�EDU�FKDUW�EDVHG�RQ�Σ'$7�
6HH�DOVR� )5((=(��+,673/27��3,&785(��39,(:��6&$753/27��;&2/

BASE
7\SH� &RPPDQG
'HVFULSWLRQ� 'LVSOD\V�D�PHQX�RI�EDVLF�DOJHEUD�FRPPDQGV�
$FFHVV� N�%$6(

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� $5,7��&03/;��',))��(;3	/1��62/9(5��75,*2

BAUD
7\SH� &RPPDQG
'HVFULSWLRQ� %DXG�5DWH�&RPPDQG��6SHFLILHV�ELW�WUDQVIHU�UDWH�

/HJDO�EDXG�UDWHV�DUH�������������������DQG�������GHIDXOW��
$FFHVV� N�%$8'

,QSXW�2XWSXW�
Level 1/Argument 1 Level 1/Item 1

QEDXGUDWH →



Command Reference: Part B (1.1) 1-103*R�WR�,QGH[

6HH�DOVR� &.60��3$5,7<��75$16,2

BEEP
7\SH� &RPPDQG
'HVFULSWLRQ� %HHS�&RPPDQG��6RXQGV�D�WRQH�DW�Q�KHUW]�IRU�[�VHFRQGV�

7KH�IUHTXHQF\�RI�WKH�WRQH�LV�VXEMHFW�WR�WKH�UHVROXWLRQ�RI�WKH�EXLOW�LQ�WRQH�JHQHUDWRU��7KH�
PD[LPXP�IUHTXHQF\�LV�DSSUR[LPDWHO\������+]��WKH�PD[LPXP�GXUDWLRQ�LV����������VHFRQGV��
$UJXPHQWV�JUHDWHU�WKDQ�WKHVH�PD[LPXP�YDOXHV�GHIDXOW�WR�WKH�PD[LPD�

$FFHVV� <N287�%((3
,QSXW�2XWSXW�

6HH�DOVR� +$/7��,1387��352037��:$,7

BESTFIT
7\SH� &RPPDQG
'HVFULSWLRQ� %HVW�)LWWLQJ�0RGHO�&RPPDQG��([HFXWHV�/5�ZLWK�HDFK�RI�WKH�IRXU�FXUYH�ILWWLQJ�PRGHOV��DQG�

VHOHFWV�WKH�PRGHO�\LHOGLQJ�WKH�ODUJHVW�FRUUHODWLRQ�FRHIILFLHQW�
7KH�VHOHFWHG�PRGHO�LV�VWRUHG�DV�WKH�ILIWK�SDUDPHWHU�LQ�WKH�UHVHUYHG�YDULDEOH�Σ3$5��DQG�WKH�
DVVRFLDWHG�UHJUHVVLRQ�FRHIILFLHQWV��LQWHUFHSW�DQG�VORSH��DUH�VWRUHG�DV�WKH�WKLUG�DQG�IRXUWK�
SDUDPHWHUV��UHVSHFWLYHO\�

$FFHVV� N�%(67),7

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� (;3),7��/,1),7��/2*),7��/5��3:5),7

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

QIUHTXHQF\ [GXUDWLRQ →



1-104 Command Reference: Part B (1.1)*R�WR�,QGH[

BIN
7\SH� &RPPDQG
'HVFULSWLRQ� %LQDU\�0RGH�&RPPDQG��6HOHFWV�ELQDU\�EDVH�IRU�ELQDU\�LQWHJHU�RSHUDWLRQV���7KH�GHIDXOW�EDVH�

LV�GHFLPDO��
%LQDU\�LQWHJHUV�UHTXLUH�WKH�SUHIL[����%LQDU\�LQWHJHUV�HQWHUHG�DQG�UHWXUQHG�LQ�ELQDU\�EDVH�
DXWRPDWLFDOO\�VKRZ�WKH�VXIIL[�E��,I�WKH�FXUUHQW�EDVH�LV�QRW�ELQDU\��ELQDU\�QXPEHUV�FDQ�VWLOO�EH�
HQWHUHG�E\�XVLQJ�WKH�VXIIL[�E��WKH�QXPEHUV�DUH�GLVSOD\HG�LQ�WKH�FXUUHQW�EDVH��KRZHYHU��
7KH�FXUUHQW�EDVH�GRHV�QRW�DIIHFW�WKH�LQWHUQDO�UHSUHVHQWDWLRQ�RI�ELQDU\�LQWHJHUV�DV�XQVLJQHG�
ELQDU\�QXPEHUV�

$FFHVV� N�%,1

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� '(&��+(;��2&7��67:6��5&:6

BINS
7\SH� &RPPDQG
'HVFULSWLRQ� 6RUW�LQWR�)UHTXHQF\�%LQV�&RPPDQG��6RUWV�WKH�HOHPHQWV�RI�WKH�LQGHSHQGHQW�FROXPQ��;&2/��

RI�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��WKH�UHVHUYHG�YDULDEOH�Σ'$7��LQWR��QELQV������ELQV��ZKHUH�WKH�
OHIW�HGJH�RI�ELQ���VWDUWV�DW�YDOXH�[PLQ�DQG�HDFK�ELQ�KDV�ZLGWK�[ZLGWK�
%,16�UHWXUQV�D�PDWUL[�FRQWDLQLQJ�WKH�IUHTXHQF\�RI�RFFXUUHQFHV�LQ�HDFK�ELQ��DQG�D���HOHPHQW�
DUUD\�FRQWDLQLQJ�WKH�IUHTXHQF\�RI�RFFXUUHQFHV�IDOOLQJ�EHORZ�RU�DERYH�WKH�GHILQHG�UDQJH�RI�[�
YDOXHV��7KH�DUUD\�FDQ�EH�VWRUHG�LQWR�WKH�UHVHUYHG�YDULDEOH�Σ'$7�DQG�XVHG�WR�SORW�D�EDU�
KLVWRJUDP�RI�WKH�ELQ�GDWD��IRU�H[DPSOH��E\�H[HFXWLQJ�%$53/27��
)RU�HDFK�HOHPHQW�[�LQ�Σ'$7��WKH�QWK�ELQ�FRXQW�QIUHT�ELQ�Q�LV�LQFUHPHQWHG��ZKHUH�

IRU�[PLQ���[���[PD[��ZKHUH�[PD[� �[PLQ����QELQV��[ZLGWK��
$FFHVV� N�%,16

n freqbinn IP
x xmin–

xwidth
-------------------=



Command Reference: Part B (1.1) 1-105*R�WR�,QGH[

,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� %$53/27��;&2/

BLANK
7\SH� &RPPDQG
'HVFULSWLRQ� %ODQN�*UDSKLFV�2EMHFW�&RPPDQG��&UHDWHV�D�EODQN�JUDSKLFV�REMHFW�RI�WKH�VSHFLILHG�ZLGWK�DQG�

KHLJKW�
$FFHVV� <N*52%�%/$1.
,QSXW�2XWSXW�

6HH�DOVR� →*52%��/&'→

BOX
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� %R[�&RPPDQG��'UDZV�LQ�3,&7�D�ER[�ZKRVH�RSSRVLWH�FRUQHUV�DUH�GHILQHG�E\�WKH�VSHFLILHG�

SL[HO�RU�XVHU�XQLW�FRRUGLQDWHV�
$FFHVV� <N3,&7�%2;
,QSXW�2XWSXW�

6HH�DOVR� $5&��/,1(��7/,1(

L�/A� L�/A� L�/A� L�/I� L�/I�

[PLQ [ZLGWK QELQV → >>�QELQ�������QELQ�Q�@@ >�QELQ�/�QELQ�5@

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

�QZLGWK �PKHLJKW → JUREEODQN

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

^��Q���P��` ^��Q���P��` →
�[���\�� �[���\�� →



1-106 Command Reference: Part B (1.1)*R�WR�,QGH[

BUFLEN
7\SH� &RPPDQG
'HVFULSWLRQ� %XIIHU�/HQJWK�&RPPDQG��5HWXUQV�WKH�QXPEHU�RI�FKDUDFWHUV�LQ�WKH�+3���
V�VHULDO�LQSXW�EXIIHU�

DQG�D�VLQJOH�GLJLW�LQGLFDWLQJ�ZKHWKHU�DQ�HUURU�RFFXUUHG�GXULQJ�GDWD�UHFHSWLRQ�
7KH�GLJLW�UHWXUQHG�LV���LI�QR�IUDPLQJ��8$57�RYHUUXQ��RU�LQSXW�EXIIHU�RYHUIORZ�HUURUV�
RFFXUUHG�GXULQJ�UHFHSWLRQ��RU���LI�RQH�RI�WKHVH�HUURUV�GLG�RFFXU���7KH�LQSXW�EXIIHU�KROGV�XS�
WR�����E\WHV���:KHQ�D�IUDPLQJ�RU�RYHUUXQ�HUURU�RFFXUV��GDWD�UHFHSWLRQ�FHDVHV�XQWLO�WKH�HUURU�
LV�FOHDUHG��ZKLFK�%8)/(1�GRHV���WKHUHIRUH��Q�UHSUHVHQWV�WKH�GDWD�UHFHLYHG�EHIRUH�WKH�HUURU�
8VH�(550�WR�VHH�ZKLFK�HUURU�KDV�RFFXUUHG�ZKHQ�%8)/(1�UHWXUQV���WR�OHYHO���

$FFHVV� N�%8)/(1�
,QSXW�2XWSXW�

6HH�DOVR� &/26(,2��23(1,2��6%5.��65(&9��67,0(��;0,7

BYTES
7\SH� &RPPDQG
'HVFULSWLRQ� %\WH�6L]H�&RPPDQG��5HWXUQV�WKH�QXPEHU�RI�E\WHV�DQG�WKH�FKHFNVXP�IRU�WKH�JLYHQ�REMHFW�

,I�WKH�DUJXPHQW�LV�D�EXLOW�LQ�REMHFW��WKHQ�WKH�VL]H�LV�����E\WHV�DQG�WKH�FKHFNVXP�LV����
,I�WKH�DUJXPHQW�LV�D�JOREDO�QDPH��WKHQ�WKH�VL]H�UHSUHVHQWV�WKH�QDPH�DQG�LWV�FRQWHQWV��ZKLOH�WKH�
FKHFNVXP�UHSUHVHQWV�WKH�FRQWHQWV�RQO\��7KH�VL]H�RI�WKH�QDPH�DORQH�LV��������Q���ZKHUH�Q�LV�WKH�
QXPEHU�RI�FKDUDFWHUV�LQ�WKH�QDPH�

$FFHVV� <N0(025<�%<7(6
,QSXW�2XWSXW�

6HH�DOVR� 0(0

Level 1/Argument 1 Level 2/Item 1 Level 1/Item 2

→ QFKDUV ���

Level 1/Argument 1 Level 2/Item 1 Level 1/Item 2

REM → �QFKHFNVXP [VL]H



Command Reference: Part B (1.1) 1-107*R�WR�,QGH[

B→R
7\SH� &RPPDQG
'HVFULSWLRQ� %LQDU\�WR�5HDO�&RPPDQG��&RQYHUWV�D�ELQDU\�LQWHJHU�WR�LWV�IORDWLQJ�SRLQW�HTXLYDOHQW�

,I���Q�≥������������������EDVH������RQO\�WKH����PRVW�VLJQLILFDQW�GHFLPDO�GLJLWV�DUH�SUHVHUYHG�
LQ�WKH�UHVXOWLQJ�PDQWLVVD�

$FFHVV� >ì�%→5

,QSXW�2XWSXW�

6HH�DOVR� 5→%

Level 1/Argument 1 Level 1/Item 1

�Q → Q



1-108 Command Reference: Part B (1.1)*R�WR�,QGH[

C to D
CASE
7\SH� &RPPDQG
'HVFULSWLRQ� &$6(�&RQGLWLRQDO�6WUXFWXUH�&RPPDQG��6WDUWV�&$6(�«�(1'�FRQGLWLRQDO�VWUXFWXUH�

7KH�&$6(�«�(1'�VWUXFWXUH�H[HFXWHV�D�VHULHV�RI�FDVHV��WHVWV���7KH�ILUVW�WHVW�WKDW�UHWXUQV�D�WUXH�
UHVXOW�FDXVHV�H[HFXWLRQ�RI�WKH�FRUUHVSRQGLQJ�WUXH�FODXVH��HQGLQJ�WKH�&$6(�«�(1'�
VWUXFWXUH��$�GHIDXOW�FODXVH�FDQ�DOVR�EH�LQFOXGHG��WKLV�FODXVH�H[HFXWHV�LI�DOO�WHVWV�HYDOXDWH�WR�IDOVH�
7KH�&$6(�FRPPDQG�LV�DYDLODEOH�LQ�531�SURJUDPPLQJ�RQO\��<RX�FDQQRW�XVH�LW�LQ�DOJHEUDLF�
SURJUDPPLQJ�
7KH�&$6(�«�(1'�VWUXFWXUH�KDV�WKLV�V\QWD[�

&$6(

WHVW�FODXVH��7+(1�WUXH�FODXVH��(1'

WHVW�FODXVH��7+(1�WUXH�FODXVH��(1'

�

�

�

WHVW�FODXVHQ�7+(1�WUXH�FODXVHQ�(1'

GHIDXOW�FODXVH��RSWLRQDO�

(1'

:KHQ�&$6(�H[HFXWHV��WHVW�FODXVH��LV�HYDOXDWHG��,I�WKH�WHVW�LV�WUXH��WUXH�FODXVH��H[HFXWHV��WKHQ�
H[HFXWLRQ�VNLSV�WR�(1'��,I�WHVW�FODXVH��LV�IDOVH��WHVW�FODXVH��H[HFXWHV��([HFXWLRQ�ZLWKLQ�WKH�&$6(�
VWUXFWXUH�FRQWLQXHV�XQWLO�D�WUXH�FODXVH�LV�H[HFXWHG��RU�XQWLO�DOO�WKH�WHVW�FODXVHV�HYDOXDWH�WR�IDOVH��
,I�WKH�GHIDXOW�FODXVH�LV�LQFOXGHG��LW�H[HFXWHV�LI�DOO�WHVW�FODXVHV�HYDOXDWH�WR�IDOVH�

$FFHVV� <N%5&+�&$6(
,QSXW�2XWSXW�

6HH�DOVR� (1'��,)��,)(55��7+(1

Level 1/Argument 1 Level 1/Item 1

&$6(� →
7+(1� 7�) →
(1' →
(1' →



Command Reference: Part B (1.1) 1-109*R�WR�,QGH[

CEIL
7\SH� )XQFWLRQ
'HVFULSWLRQ� &HLOLQJ�)XQFWLRQ��5HWXUQV�WKH�VPDOOHVW�LQWHJHU�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�DUJXPHQW�
$FFHVV� �< P 5($/�&(,/
,QSXW�2XWSXW�

6HH�DOVR� )/225��,3��51'��751&

CENTR
7\SH� &RPPDQG
'HVFULSWLRQ� &HQWHU�&RPPDQG��$GMXVWV�WKH�ILUVW�WZR�SDUDPHWHUV�LQ�WKH�UHVHUYHG�YDULDEOH�33$5���[PLQ��

\PLQ��DQG��[PD[��\PD[���VR�WKDW�WKH�SRLQW�UHSUHVHQWHG�E\�WKH�DUJXPHQW��[��\��LV�WKH�SORW�FHQWHU��
7KH�FHQWHU�SL[HO�LV�LQ�URZ�����FROXPQ����ZKHQ�3,&7�LV�LWV�GHIDXOW�VL]H������ï�����
,I�WKH�DUJXPHQW�LV�D�UHDO�QXPEHU�[��&(175�PDNHV�WKH�SRLQW��[����WKH�SORW�FHQWHU�

$FFHVV� N�&(175
,QSXW�2XWSXW�

6HH�DOVR� 6&$/(

Level 1/Argument 1 Level 1/Item 1

[ → Q
[BXQLW → QBXQLW

V\PE
 → 
&(,/�V\PE�


Level 1/Argument 1 Level 1/Item 1

�[��\� →
[ →



1-110 Command Reference: Part B (1.1)*R�WR�,QGH[

CF
7\SH� &RPPDQG
'HVFULSWLRQ� &OHDU�)ODJ�&RPPDQG��&OHDUV�WKH�VSHFLILHG�XVHU�RU�V\VWHP�IODJ�

8VHU�IODJV�DUH�QXPEHUHG���WKURXJK������6\VWHP�IODJV�DUH�QXPEHUHG�²��WKURXJK�²�����6HH�WKH�
3RFNHW�*XLGH�IRU�D�OLVWLQJ�RI�+3����V\VWHP�IODJV�DQG�WKHLU�IODJ�QXPEHUV�

$FFHVV� <N7(67�&)
,QSXW�2XWSXW�

6HH�DOVR� )&"��)&"&��)6"��)6"&��6)

%CH
7\SH� )XQFWLRQ
'HVFULSWLRQ� 3HUFHQW�&KDQJH�)XQFWLRQ��5HWXUQV�WKH�SHUFHQW�FKDQJH�IURP�[�WR�\�DV�D�SHUFHQWDJH�RI�[�

,I�ERWK�DUJXPHQWV�DUH�XQLW�REMHFWV��WKH�XQLWV�PXVW�EH�FRQVLVWHQW�ZLWK�HDFK�RWKHU��7KH�
GLPHQVLRQV�RI�D�XQLW�REMHFW�DUH�GURSSHG�IURP�WKH�UHVXOW��EXW�XQLWV�DUH�SDUW�RI�WKH�FDOFXODWLRQ�
)RU�PRUH�LQIRUPDWLRQ�RQ�XVLQJ�WHPSHUDWXUH�XQLWV�ZLWK�DULWKPHWLF�IXQFWLRQV��UHIHU�WR�WKH�
NH\ZRUG�HQWU\�RI���

$FFHVV� < P�5($/��&+

,QSXW�2XWSXW�

6HH�DOVR� ����7

Level 1/Argument 1 Level 1/Item 1

QIODJQXPEHU →

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

[ \ → ����\�²�[��[
[ 
V\PE
 → 
�&+�[�V\PE�



V\PE
 [ → 
�&+�V\PE�[�


V\PE�
 
V\PE�
 → 
�&+�V\PE���V\PE��

[BXQLW \BXQLW → ����\BXQLW�²�[BXQLW��[BXQLW
[BXQLW 
V\PE
 → 
�&+�[BXQLW�V\PE�


V\PE
 [BXQLW → 
�&+�V\PE�[BXQLW�




Command Reference: Part B (1.1) 1-111*R�WR�,QGH[

CHOOSE
7\SH� &RPPDQG
'HVFULSWLRQ� &UHDWH�8VHU�'HILQHG�&KRRVH�%R[�&RPPDQG��&UHDWHV�D�XVHU�GHILQHG�FKRRVH�ER[�

&+226(�FUHDWHV�D�VWDQGDUG�VLQJOH�FKRLFH�FKRRVH�ER[�EDVHG�RQ�WKH�IROORZLQJ�VSHFLILFDWLRQV�

,I�\RX�FKRRVH�DQ�LWHP�IURP�WKH�FKRRVH�ER[�DQG�SUHVV�2.��&+226(�UHWXUQV�WKH�UHVXOW��RU�WKH�
REMHFW�LWVHOI�LI�QR�UHVXOW�LV�VSHFLILHG��WR�OHYHO���DQG���WR�OHYHO����,I�\RX�SUHVV����&+226(�
UHWXUQV����$OVR��LI�QSRV� ����&+226(�UHWXUQV���

$FFHVV� <N,1�&+226
,QSXW�2XWSXW�

L = level; A = argument; I = item

Variable Function

´SURPSWµ $�PHVVDJH�WKDW�DSSHDUV�DW�WKH�WRS�RI�FKRRVH�
ER[��,I�´SURPSWµ�LV�DQ�HPSW\�VWULQJ��´µ���QR�

PHVVDJH�LV�GLVSOD\HG�

^F��«�FQ` 'HILQLWLRQV�WKDW�DSSHDU�ZLWKLQ�WKH�FKRRVH�
ER[��$�FKRLFH�GHILQLWLRQ��F[��FDQ�KDYH�WZR�

IRUPDWV�
� REM��DQ\�REMHFW
� ^�REMGLVSOD\�REMUHVXOW�`��WKH�REMHFW�WR�EH�
GLVSOD\HG�IROORZHG�E\�WKH�UHVXOW�UHWXUQHG�
WR�WKH�VWDFN�LI�WKDW�REMHFW�LV�VHOHFWHG�

QSRV 7KH�SRVLWLRQ�QXPEHU�RI�DQ�LWHP�GHILQLWLRQ��
7KLV�LWHP�LV�KLJKOLJKWHG�ZKHQ�WKH�FKRRVH�ER[�
DSSHDUV��,I�QSRV� ����QR�LWHP�LV�KLJKOLJKWHG��
DQG�WKH�FKRRVH�ER[�FDQ�EH�XVHG�WR�YLHZ�

LWHPV�RQO\�

L�/A� L�/A� L�/A� L�/I� L�/I�

´SURPSWµ ^�F������FQ�` QSRV → REM�RU�UHVXOW ´�µ
´SURPSWµ ^�F������FQ�` QSRV → ´�µ



1-112 Command Reference: Part B (1.1)*R�WR�,QGH[

6HH�DOVR� ,1)250��129$/

CHR
7\SH� &RPPDQG
'HVFULSWLRQ� &KDUDFWHU�&RPPDQG��5HWXUQV�D�VWULQJ�UHSUHVHQWLQJ�WKH�FKDUDFWHU�FRUUHVSRQGLQJ�WR�WKH�

FKDUDFWHU�FRGH�Q�
7KH�FKDUDFWHU�FRGHV�DUH�DQ�H[WHQVLRQ�RI�,62���������&RGHV�����WKURXJK�����DUH�XQLTXH�WR�
WKH�+3����
7KH�GHIDXOW�FKDUDFWHU�n�LV�VXSSOLHG�IRU�DOO�FKDUDFWHU�FRGHV�WKDW�DUH�QRW�SDUW�RI�WKH�QRUPDO�+3�
���GLVSOD\�FKDUDFWHU�VHW�
&KDUDFWHU�FRGH���LV�XVHG�IRU�WKH�VSHFLDO�SXUSRVH�RI�PDUNLQJ�WKH�HQG�RI�WKH�FRPPDQG�OLQH��
$WWHPSWLQJ�WR�HGLW�D�VWULQJ�FRQWDLQLQJ�WKLV�FKDUDFWHU�FDXVHV�WKH�HUURU�&DQ
W�(GLW�&+5����
<RX�FDQ�XVH�WKH�&+$56�DSSOLFDWLRQ�WR�ILQG�WKH�FKDUDFWHU�FRGH�IRU�DQ\�FKDUDFWHU�XVHG�E\�WKH�
+3�����6HH�´(QWHULQJ�6SHFLDO�&KDUDFWHUVµ�LQ�FKDSWHU���RI�WKH�+3 ���8VHU
V�*XLGH�

$FFHVV� <N 7<3(�&+5
,QSXW�2XWSXW�

6HH�DOVR� 180��326��5(3/��6,=(��68%

CKSM
7\SH� &RPPDQG
'HVFULSWLRQ� &KHFNVXP�&RPPDQG��6SHFLILHV�WKH�HUURU�GHWHFWLRQ�VFKHPH�

/HJDO�YDOXHV�IRU�QFKHFNVXP�DUH�DV�IROORZV�
� ��GLJLW�DULWKPHWLF�FKHFNVXP�
� ��GLJLW�DULWKPHWLF�FKHFNVXP�
� ��GLJLW�F\FOLF�UHGXQGDQF\�FKHFN��GHIDXOW��
7KH�&.60�VSHFLILHG�LV�WKH�HUURU�GHWHFWLRQ�VFKHPH�WKDW�ZLOO�EH�UHTXHVWHG�E\�.*(7��3.7��RU�
6(1'��,I�WKH�VHQGHU�DQG�UHFHLYHU�GLVDJUHH�DERXW�WKH�UHTXHVW��KRZHYHU��WKHQ�D���GLJLW�
DULWKPHWLF�FKHFNVXP�ZLOO�EH�XVHG�

Level 1/Argument 1 Level 1/Item 1

Q → ´VWULQJµ



Command Reference: Part B (1.1) 1-113*R�WR�,QGH[

$FFHVV� N�&.60
,QSXW�2XWSXW�

6HH�DOVR� %$8'��3$5,7<��75$16,2

CLEAR
7\SH� &RPPDQG
'HVFULSWLRQ� &OHDU�&RPPDQG��5HPRYHV�DOO�REMHFWV�IURP�WKH�VWDFN�RU�KLVWRU\�

7R�UHFRYHU�D�FOHDUHG�VWDFN�RU�KLVWRU\��SUHVV�>ò�EHIRUH�H[HFXWLQJ�DQ\�RWKHU�RSHUDWLRQ��
7KHUH�LV�QR�SURJUDPPDEOH�FRPPDQG�WR�UHFRYHU�WKH�VWDFN�RU�KLVWRU\�

$FFHVV� >�

,QSXW�2XWSXW�

6HH�DOVR� &/9$5��385*(

CLKADJ
7\SH� &RPPDQG
'HVFULSWLRQ� $GMXVW�6\VWHP�&ORFN�&RPPDQG��$GMXVWV�WKH�V\VWHP�WLPH�E\�[�FORFN�WLFNV��ZKHUH������FORFN�

WLFNV�HTXDO���VHFRQG�
,I�[�LV�SRVLWLYH��[�FORFN�WLFNV�DUH�DGGHG�WR�WKH�V\VWHP�WLPH��,I�[�LV�QHJDWLYH��[�FORFN�WLFNV�DUH�
VXEWUDFWHG�IURP�WKH�V\VWHP�WLPH�

$FFHVV� >ç 722/6�&/.$'-
,QSXW�2XWSXW�

6HH�DOVR� →7,0(

Level 1/Argument 1 Level 1/Item 1

QFKHFNVXP →

LevelQ/Argument 1 ... Level 1/ArgumentQ LevelQ/Item 1 ... Level 1/ItemQ

REMQ����REM� →

Level 1/Argument 1 Level 1/Item 1

[ →



1-114 Command Reference: Part B (1.1)*R�WR�,QGH[

CLLCD
7\SH� &RPPDQG
'HVFULSWLRQ� &OHDU�/&'�&RPPDQG��&OHDUV��EODQNV��WKH�VWDFN�GLVSOD\�

7KH�PHQX�ODEHOV�FRQWLQXH�WR�EH�GLVSOD\HG�DIWHU�H[HFXWLRQ�RI�&//&'�
:KHQ�H[HFXWHG�IURP�D�SURJUDP��WKH�EODQN�GLVSOD\�SHUVLVWV�RQO\�XQWLO�WKH�NH\ERDUG�LV�UHDG\�IRU�
LQSXW��7R�FDXVH�WKH�EODQN�GLVSOD\�WR�SHUVLVW�XQWLO�D�NH\�LV�SUHVVHG��H[HFXWH�)5((=(�DIWHU�
H[HFXWLQJ�&//&'���:KHQ�H[HFXWHG�IURP�WKH�NH\ERDUG��&//&'�DXWRPDWLFDOO\�IUHH]HV�WKH�
GLVSOD\��

$FFHVV� <N287�&//&'
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� ',63��)5((=(

CLOSEIO
7\SH� &RPPDQG
'HVFULSWLRQ� &ORVH�,�2�3RUW�&RPPDQG��&ORVHV�WKH�VHULDO�SRUW��DQG�FOHDUV�WKH�LQSXW�EXIIHU�DQG�DQ\�HUURU�

PHVVDJHV�IRU�.(550�
:KHQ�WKH�+3����WXUQV�RII��LW�DXWRPDWLFDOO\�FORVHV�WKH�VHULDO��EXW�GRHV�QRW�FOHDU�.(550��
7KHUHIRUH��&/26(,2�LV�QRW�QHHGHG�WR�FORVH�WKH�SRUW��EXW�FDQ�FRQVHUYH�SRZHU�ZLWKRXW�
WXUQLQJ�RII�WKH�FDOFXODWRU�
([HFXWLQJ�+3����.HUPLW�SURWRFRO�FRPPDQGV�DXWRPDWLFDOO\�FOHDUV�WKH�LQSXW�EXIIHU��KRZHYHU��
H[HFXWLQJ�QRQ�.HUPLW�FRPPDQGV��VXFK�DV�65(&9�DQG�;0,7��GRHV�QRW��
&/26(,2�DOVR�FOHDUV�HUURU�PHVVDJHV�IURP�.(550��7KLV�FDQ�EH�XVHIXO�ZKHQ�GHEXJJLQJ�

$FFHVV� N�&/26(,2
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %8)/(1��23(1,2



Command Reference: Part B (1.1) 1-115*R�WR�,QGH[

CLΣ
7\SH� &RPPDQG
'HVFULSWLRQ� 3XUJHV�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7��
$FFHVV� N�&/Σ

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� 5&/Σ��672Σ��Σ+��Σ²

CLVAR
7\SH� &RPPDQG
'HVFULSWLRQ� &OHDU�9DULDEOHV�&RPPDQG��3XUJHV�DOO�YDULDEOHV�DQG�HPSW\�VXEGLUHFWRULHV�LQ�WKH�FXUUHQW�

GLUHFWRU\�
$FFHVV� N�&/9$5

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� 3*',5��385*(

CMPLX
7\SH� &RPPDQG
'HVFULSWLRQ� 'LVSOD\V�D�PHQX�RI�FRPPDQGV�SHUWDLQLQJ�WR�FRPSOH[�QXPEHUV�
$FFHVV� N�&03/;

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� $5,7��%$6(��',))��(;3	/1��62/9(5��75,*2



1-116 Command Reference: Part B (1.1)*R�WR�,QGH[

CNRM
7\SH� &RPPDQG
'HVFULSWLRQ� &ROXPQ�1RUP�&RPPDQG��5HWXUQV�WKH�FROXPQ�QRUP��RQH�QRUP��RI�WKH�DUUD\�DUJXPHQW�

7KH�FROXPQ�QRUP�RI�D�PDWUL[�LV�WKH�PD[LPXP��RYHU�DOO�FROXPQV��RI�WKH�VXP�RI�WKH�DEVROXWH�
YDOXHV�RI�DOO�HOHPHQWV�LQ�HDFK�FROXPQ��)RU�D�YHFWRU��WKH�FROXPQ�QRUP�LV�WKH�VXP�RI�WKH�
DEVROXWH�YDOXHV�RI�WKH�YHFWRU�HOHPHQWV��)RU�FRPSOH[�DUUD\V��WKH�DEVROXWH�YDOXH�RI�D�JLYHQ�
HOHPHQW��[��\��LV� �

$FFHVV� < %�23(5$7,216�&150
,QSXW�2XWSXW��

6HH�DOVR� &5266��'(7��'27��5150

→COL
7\SH� &RPPDQG
'HVFULSWLRQ� 7UDQVIRUPV�D�PDWUL[�LQWR�D�VHULHV�RI�FROXPQ�YHFWRUV�DQG�UHWXUQV�WKH�YHFWRUV�DQG�D�FROXPQ�

FRXQW��RU�WUDQVIRUPV�D�YHFWRU�LQWR�LWV�HOHPHQWV�DQG�UHWXUQV�WKH�HOHPHQWV�DQG�DQ�HOHPHQW�FRXQW�
→&2/�LQWURGXFHV�QR�URXQGLQJ�HUURU�

$FFHVV� < P�0$75,;�&2/�→&2/

< %�&5($7(�&2/801�→&2/

,QSXW�2XWSXW�

6HH�DOVR� &2/→��→52:��52:→

Level 1/Argument 1 Level 1/Item 1

>�DUUD\�@ → [FROXPQQRUP

Level 1/Argument 1 LevelQ��/Item 1 ... Level 2/Item 2 Level 1/Item 3

>>�PDWUL[�@@ → >�YHFWRU�@FRO� �>�YHFWRU�@FROQ QFROFRXQW
>�YHFWRU�@ → HOHPHQW� HOHPHQWQ QHOHPHQWFRXQW

x
2

y
2

+



Command Reference: Part B (1.1) 1-117*R�WR�,QGH[

COL→
7\SH� &RPPDQG
'HVFULSWLRQ� 7UDQVIRUPV�D�VHULHV�RI�FROXPQ�YHFWRUV�DQG�D�FROXPQ�FRXQW�LQWR�D�PDWUL[�FRQWDLQLQJ�WKRVH�

FROXPQV��RU�WUDQVIRUPV�D�VHTXHQFH�RI�QXPEHUV�DQG�DQ�HOHPHQW�FRXQW�LQWR�D�YHFWRU�ZLWK�WKRVH�
QXPEHUV�DV�HOHPHQWV�
$OO�YHFWRUV�PXVW�KDYH�WKH�VDPH�OHQJWK��7KH�FROXPQ�RU�HOHPHQW�FRXQW�LV�URXQGHG�WR�WKH�
QHDUHVW�LQWHJHU�

$FFHVV� < P�0$75,;�&2/�&2/→

< %�&5($7(�&2/801�&2/→

,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� →&2/��→52:��52:→

COL–
7\SH� &RPPDQG
'HVFULSWLRQ� 'HOHWH�&ROXPQ�&RPPDQG��'HOHWHV�FROXPQ�Q�RI�D�PDWUL[��RU�HOHPHQW�Q�RI�D�YHFWRU���DQG�

UHWXUQV�WKH�PRGLILHG�PDWUL[��RU�YHFWRU��DQG�WKH�GHOHWHG�FROXPQ��RU�HOHPHQW��
Q�LV�URXQGHG�WR�WKH�QHDUHVW�LQWHJHU�

$FFHVV� < P�0$75,;�&2/�&2/−

< %�&5($7(�&2/801�&2/−

,QSXW�2XWSXW�

6HH�DOVR� &2/���&6:3��52:���52:²

LQ��/A� ... L�/A� L�/AQ�� Level 1/Item 1

>�YHFWRU�@FRO� >�YHFWRU�@FROQ QFROFRXQW → >>�PDWUL[�@@
HOHPHQW� HOHPHQWQ QHOHPHQWFRXQW → >�YHFWRU�@

Level 2/Argument 1 Level 1/Argument 2 Level 2/Item 1 Level 1/Item 2

>>�PDWUL[�@@� QFROXPQ → >>�PDWUL[�@@� >�YHFWRU�@FROXPQ

>�YHFWRU�@� QHOHPHQW → >�YHFWRU�@� HOHPHQWQ



1-118 Command Reference: Part B (1.1)*R�WR�,QGH[

COL+
7\SH� &RPPDQG
'HVFULSWLRQ� ,QVHUW�&ROXPQ�&RPPDQG��,QVHUWV�DQ�DUUD\��YHFWRU�RU�PDWUL[��LQWR�D�PDWUL[��RU�RQH�RU�PRUH�

HOHPHQWV�LQWR�D�YHFWRU��DW�WKH�SRVLWLRQ�LQGLFDWHG�E\�QLQGH[��DQG�UHWXUQV�WKH�PRGLILHG�DUUD\��
7KH�LQVHUWHG�DUUD\�PXVW�KDYH�WKH�VDPH�QXPEHU�RI�URZV�DV�WKH�WDUJHW�DUUD\�
QLQGH[�LV�URXQGHG�WR�WKH�QHDUHVW�LQWHJHU��7KH�RULJLQDO�DUUD\�LV�UHGLPHQVLRQHG�WR�LQFOXGH�WKH�QHZ�
FROXPQV�RU�HOHPHQWV��DQG�WKH�HOHPHQWV�DW�DQG�WR�WKH�ULJKW�RI�WKH�LQVHUWLRQ�SRLQW�DUH�VKLIWHG�WR�
WKH�ULJKW�

$FFHVV� < P�0$75,;�&2/�&2/+

< %�&5($7(�&2/801�&2/+

,QSXW�2XWSXW�

6HH�DOVR� &2/²��&6:3��52:���52:²

COLCT
7\SH� &RPPDQG�
'HVFULSWLRQ� )DFWRUL]HV�D�SRO\QRPLDO�RU�DQ�LQWHJHU��,GHQWLFDO�WR�)$&725��VHH�YROXPH����&$6�&RPPDQGV��
$FFHVV� N�&2/&7
,QSXW�2XWSXW�

6HH�DOVR� (;3$1��)$&725��,62/��48$'��6+2:

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

>>�PDWUL[�@@� >>�PDWUL[�@@� QLQGH[ → >>�PDWUL[�@@�
>>�PDWUL[�@@� >�YHFWRU�@FROXPQ QLQGH[ → >>�PDWUL[�@@�
>�YHFWRU�@� QHOHPHQW QLQGH[ → >�YHFWRU�@�

Level 1/Argument 1 Level 1/Item 1


V\PE�
 → 
V\PE�

[ → [

�[��\� → �[��\�



Command Reference: Part B (1.1) 1-119*R�WR�,QGH[

COLΣ
7\SH� &RPPDQG
'HVFULSWLRQ� 6SHFLILHV�WKH�LQGHSHQGHQW�YDULDEOH�DQG�GHSHQGHQW�YDULDEOH�FROXPQV�RI�WKH�FXUUHQW�VWDWLVWLFV�

PDWUL[��WKH�UHVHUYHG�YDULDEOH�Σ'$7��
&2/Σ�FRPELQHV�WKH�IXQFWLRQDOLW\�RI�;&2/�DQG�<&2/��7KH�LQGHSHQGHQW�YDULDEOH�FROXPQ�
QXPEHU�[[FRO�LV�VWRUHG�DV�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVHUYHG�YDULDEOH�Σ3$5��WKH�GHIDXOW�LV�����
7KH�GHSHQGHQW�YDULDEOH�FROXPQ�QXPEHU�[\FRO�LV�VWRUHG�DV�WKH�VHFRQG�SDUDPHWHU�LQ�WKH�
UHVHUYHG�YDULDEOH�Σ3$5��WKH�GHIDXOW�LV�����
&2/Σ�DFFHSWV�DQG�VWRUHV�QRQLQWHJHU�YDOXHV��EXW�VXEVHTXHQW�FRPPDQGV�WKDW�XVH�WKHVH�WZR�
SDUDPHWHUV�LQ�Σ3$5�ZLOO�FDXVH�HUURUV�

$FFHVV� N�&2/Σ
,QSXW�2XWSXW�

6HH�DOVR� %$53/27��%(67),7��&255��&29��(;3),7��+,673/27��/,1),7��/2*),7��/5��
35(';��35('<��3:5),7��6&$753/27��;&2/��<&2/

COMB
7\SH� )XQFWLRQ
'HVFULSWLRQ� &RPELQDWLRQV�)XQFWLRQ��5HWXUQV�WKH�QXPEHU�RI�SRVVLEOH�FRPELQDWLRQV�RI�Q�LWHPV�WDNHQ�P�DW�

D�WLPH�
7KH�IROORZLQJ�IRUPXOD�LV�XVHG�

7KH�DUJXPHQWV�Q�DQG�P�PXVW�HDFK�EH�OHVV�WKDQ�������,I�Q�P��]HUR�LV�UHWXUQHG�
$FFHVV� < P�352%$%,/,7<�&20%
,QSXW�2XWSXW�

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

[FRO \FRO →

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

Q P → &Q�P


V\PEQ
 P → 
&20%�V\PEQ�P�

Q 
V\PEP
 → 
&20%�Q��V\PEP�


Cn m,
n!

m! n m–( )!⋅
-------------------------------=



1-120 Command Reference: Part B (1.1)*R�WR�,QGH[

6HH�DOVR� 3(50���

CON
7\SH� &RPPDQG
'HVFULSWLRQ� &RQVWDQW�$UUD\�&RPPDQG��5HWXUQV�D�FRQVWDQW�DUUD\��GHILQHG�DV�DQ�DUUD\�ZKRVH�HOHPHQWV�DOO�

KDYH�WKH�VDPH�YDOXH�
7KH�FRQVWDQW�YDOXH�LV�D�UHDO�RU�FRPSOH[�QXPEHU�WDNHQ�IURP�DUJXPHQW���OHYHO����7KH�UHVXOWLQJ�
DUUD\�LV�HLWKHU�D�QHZ�DUUD\��RU�DQ�H[LVWLQJ�DUUD\�ZLWK�LWV�HOHPHQWV�UHSODFHG�E\�WKH�FRQVWDQW��
GHSHQGLQJ�RQ�WKH�REMHFW�LQ�DUJXPHQW���OHYHO���
� &UHDWLQJ�D�QHZ�DUUD\��,I�DUJXPHQW���OHYHO���FRQWDLQV�D�OLVW�RI�RQH�RU�WZR�LQWHJHUV��&21�
UHWXUQV�D�QHZ�DUUD\��,I�WKH�OLVW�FRQWDLQV�D�VLQJOH�LQWHJHU�QFROXPQV��&21�UHWXUQV�D�FRQVWDQW�
YHFWRU�ZLWK�Q�HOHPHQWV��,I�WKH�OLVW�FRQWDLQV�WZR�LQWHJHUV�QURZV�DQG�PFROXPQV��&21�UHWXUQV�D�
FRQVWDQW�PDWUL[�ZLWK�Q�URZV�DQG�P�FROXPQV��

� 5HSODFLQJ�WKH�HOHPHQWV�RI�DQ�H[LVWLQJ�DUUD\��,I�DUJXPHQW���OHYHO���FRQWDLQV�DQ�DUUD\��&21�
UHWXUQV�DQ�DUUD\�RI�WKH�VDPH�GLPHQVLRQV��ZLWK�HDFK�HOHPHQW�HTXDO�WR�WKH�FRQVWDQW��,I�WKH�
FRQVWDQW�LV�D�FRPSOH[�QXPEHU��WKH�RULJLQDO�DUUD\�PXVW�DOVR�EH�FRPSOH[�
,I�DUJXPHQW���OHYHO���FRQWDLQV�D�QDPH��WKH�QDPH�PXVW�LGHQWLI\�D�YDULDEOH�WKDW�FRQWDLQV�DQ�
DUUD\��,Q�WKLV�FDVH��WKH�HOHPHQWV�RI�WKH�DUUD\�DUH�UHSODFHG�E\�WKH�FRQVWDQW��,I�WKH�FRQVWDQW�LV�
D�FRPSOH[�QXPEHU��WKH�RULJLQDO�DUUD\�PXVW�DOVR�EH�FRPSOH[�

$FFHVV� < P�0$75,;�0$.(�&21
< %�&5($7(�21

,QSXW�2XWSXW�

6HH�DOVR� ,'1


V\PEQ
 
V\PEP
 → 
&20%�V\PEQ�V\PEP�


Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

^�QFROXPQV�` ]FRQVWDQW → >�YHFWRUFRQVWDQW�@
^�QURZV�PFROXPQV�` ]FRQVWDQW → >>�PDWUL[FRQVWDQW�@@
>�5�DUUD\�@ [FRQVWDQW → >�5�DUUD\FRQVWDQW�@
>�&�DUUD\�@ ]FRQVWDQW → >�&�DUUD\FRQVWDQW�@

QDPH
 ]FRQVWDQW →

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1



Command Reference: Part B (1.1) 1-121*R�WR�,QGH[

COND
7\SH� &RPPDQG
'HVFULSWLRQ� &RQGLWLRQ�1XPEHU�&RPPDQG��5HWXUQV�WKH���QRUP��FROXPQ�QRUP��FRQGLWLRQ�QXPEHU�RI�D�

VTXDUH�PDWUL[�
7KH�FRQGLWLRQ�QXPEHU�RI�D�PDWUL[�LV�WKH�SURGXFW�RI�WKH�QRUP�RI�WKH�PDWUL[�DQG�WKH�QRUP�RI�
WKH�LQYHUVH�RI�WKH�PDWUL[��&21'�XVHV�WKH���QRUP�DQG�FRPSXWHV�WKH�FRQGLWLRQ�QXPEHU�RI�
WKH�PDWUL[�ZLWKRXW�FRPSXWLQJ�WKH�LQYHUVH�RI�WKH�PDWUL[�
7KH�FRQGLWLRQ�QXPEHU�H[SUHVVHV�WKH�VHQVLWLYLW\�RI�WKH�SUREOHP�RI�VROYLQJ�D�V\VWHP�RI�OLQHDU�
HTXDWLRQV�KDYLQJ�FRHIILFLHQWV�UHSUHVHQWHG�E\�WKH�HOHPHQWV�RI�WKH�PDWUL[��WKLV�LQFOXGHV�
LQYHUWLQJ�WKH�PDWUL[���7KDW�LV��LW�LQGLFDWHV�KRZ�PXFK�DQ�HUURU�LQ�WKH�LQSXWV�PD\�EH�PDJQLILHG�
LQ�WKH�RXWSXWV�RI�FDOFXODWLRQV�XVLQJ�WKH�PDWUL[�
,Q�PDQ\�OLQHDU�DOJHEUD�FRPSXWDWLRQV��WKH�EDVH����ORJDULWKP�RI�WKH�FRQGLWLRQ�QXPEHU�RI�WKH�
PDWUL[�LV�DQ�HVWLPDWH�RI�WKH�QXPEHU�RI�GLJLWV�RI�SUHFLVLRQ�WKDW�PLJKW�EH�ORVW�LQ�FRPSXWDWLRQV�
XVLQJ�WKDW�PDWUL[��$�UHDVRQDEOH�UXOH�RI�WKXPE�LV�WKDW�WKH�QXPEHU�RI�GLJLWV�RI�DFFXUDF\�LQ�WKH�
UHVXOW�LV�DSSUR[LPDWHO\�0,1������²ORJ���&21'���

$FFHVV� < P�0$75,;�1250$/,=(�&21'
< %�23(5$7,216�&21'

,QSXW�2XWSXW�

6HH�DOVR� 6150��65$'��75$&(

CONIC
7\SH� &RPPDQG
'HVFULSWLRQ� &RQLF�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�&21,&�

:KHQ�WKH�SORW�W\SH�LV�&21,&��WKH�'5$:�FRPPDQG�SORWV�WKH�FXUUHQW�HTXDWLRQ�DV�D�VHFRQG�
RUGHU�SRO\QRPLDO�RI�WZR�UHDO�YDULDEOHV��7KH�FXUUHQW�HTXDWLRQ�LV�VSHFLILHG�LQ�WKH�UHVHUYHG�
YDULDEOH�(4��7KH�SORWWLQJ�SDUDPHWHUV�DUH�VSHFLILHG�LQ�WKH�UHVHUYHG�YDULDEOH�33$5��ZKLFK�KDV�
WKLV�IRUP�

^��xmin, ymin���xmax, ymax� indep res axes ptype depend `

)RU�SORW�W\SH�&21,&��WKH�HOHPHQWV�RI�33$5�DUH�XVHG�DV�IROORZV�

Level 1/Argument 1 Level 1/Item 1

>>�PDWUL[�@@PïQ → [FRQGLWLRQQXPEHU



1-122 Command Reference: Part B (1.1)*R�WR�,QGH[

� �[PLQ��\PLQ��LV�D�FRPSOH[�QXPEHU�VSHFLI\LQJ�WKH�ORZHU�OHIW�FRUQHU�RI�3,&7��WKH�ORZHU�OHIW�
FRUQHU�RI�WKH�GLVSOD\�UDQJH���7KH�GHIDXOW�YDOXH�LV��²�����²������

� �[PD[��\PD[��LV�D�FRPSOH[�QXPEHU�VSHFLI\LQJ�WKH�XSSHU�ULJKW�FRUQHU�RI�3,&7��WKH�XSSHU�
ULJKW�FRUQHU�RI�WKH�GLVSOD\�UDQJH���7KH�GHIDXOW�YDOXH�LV�������������

� LQGHS�LV�D�QDPH�VSHFLI\LQJ�WKH�LQGHSHQGHQW�YDULDEOH��RU�D�OLVW�FRQWDLQLQJ�VXFK�D�QDPH�DQG�
WZR�QXPEHUV�VSHFLI\LQJ�WKH�PLQLPXP�DQG�PD[LPXP�YDOXHV�IRU�WKH�LQGHSHQGHQW�YDULDEOH�
�WKH�SORWWLQJ�UDQJH���7KH�GHIDXOW�YDOXH�LV�;�

� UHV�LV�D�UHDO�QXPEHU�VSHFLI\LQJ�WKH�LQWHUYDO��LQ�XVHU�XQLW�FRRUGLQDWHV��EHWZHHQ�SORWWHG�
YDOXHV�RI�WKH�LQGHSHQGHQW�YDULDEOH��RU�D�ELQDU\�LQWHJHU�VSHFLI\LQJ�WKH�LQWHUYDO�LQ�SL[HOV��
7KH�GHIDXOW�YDOXH�LV����ZKLFK�VSHFLILHV�DQ�LQWHUYDO�RI���SL[HO�

� D[HV�LV�D�FRPSOH[�QXPEHU�VSHFLI\LQJ�WKH�XVHU�XQLW�FRRUGLQDWHV�RI�WKH�LQWHUVHFWLRQ�RI�WKH�
KRUL]RQWDO�DQG�YHUWLFDO�D[HV��RU�D�OLVW�FRQWDLQLQJ�VXFK�D�QXPEHU�DQG�WZR�VWULQJV�VSHFLI\LQJ�
ODEHOV�IRU�WKH�KRUL]RQWDO�DQG�YHUWLFDO�D[HV��7KH�GHIDXOW�YDOXH�LV�������

� SW\SH�LV�D�FRPPDQG�QDPH�VSHFLI\LQJ�WKH�SORW�W\SH��([HFXWLQJ�WKH�FRPPDQG�&21,&�
SODFHV�WKH�FRPPDQG�QDPH�&21,&�LQ�33$5�

� GHSHQG�LV�D�QDPH�VSHFLI\LQJ�WKH�GHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�LV�<��
7KH�FXUUHQW�HTXDWLRQ�LV�XVHG�WR�GHILQH�D�SDLU�RI�IXQFWLRQV�RI�WKH�LQGHSHQGHQW�YDULDEOH��7KHVH�
IXQFWLRQV�DUH�GHULYHG�IURP�WKH�VHFRQG�RUGHU�7D\ORU
V�DSSUR[LPDWLRQ�WR�WKH�FXUUHQW�HTXDWLRQ��
7KH�PLQLPXP�DQG�PD[LPXP�YDOXHV�RI�WKH�LQGHSHQGHQW�YDULDEOH��WKH�SORWWLQJ�UDQJH��FDQ�EH�
VSHFLILHG�LQ�LQGHS��RWKHUZLVH��WKH�YDOXHV�LQ��[PLQ��\PLQ��DQG��[PD[��\PD[���WKH�GLVSOD\�UDQJH��DUH�
XVHG��/LQHV�DUH�GUDZQ�EHWZHHQ�SORWWHG�SRLQWV�XQOHVV�IODJ�²���LV�VHW�

$FFHVV� N &21,&

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$5��',))(4��)81&7,21��*5,'0$3��+,672*5$0��3$5$0(75,&��

3$5685)$&(��3&217285��32/$5��6&$77(5��6/23(),(/'��7587+��
:,5()5$0(��<6/,&(



Command Reference: Part B (1.1) 1-123*R�WR�,QGH[

CONJ
7\SH� )XQFWLRQ
'HVFULSWLRQ� &RQMXJDWH�$QDO\WLF�)XQFWLRQ��&RQMXJDWHV�D�FRPSOH[�QXPEHU�RU�D�FRPSOH[�DUUD\�

&RQMXJDWLRQ�LV�WKH�QHJDWLRQ��VLJQ�UHYHUVDO��RI�WKH�LPDJLQDU\�SDUW�RI�D�FRPSOH[�QXPEHU��)RU�
UHDO�QXPEHUV�DQG�UHDO�DUUD\V��WKH�FRQMXJDWH�LV�LGHQWLFDO�WR�WKH�RULJLQDO�DUJXPHQW�

$FFHVV� > ó�&21-
,QSXW�2XWSXW�

6HH�DOVR� $%6��,0��5(��6&21-��6,*1

CONLIB
7\SH� &RPPDQG
'HVFULSWLRQ� 2SHQ�&RQVWDQWV�/LEUDU\�&RPPDQG��2SHQV�WKH�&RQVWDQWV�/LEUDU\�FDWDORJ��
$FFHVV� g�&2167$176�/,%5$5<
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� &2167

CONST
7\SH� )XQFWLRQ
'HVFULSWLRQ� &RQVWDQW�9DOXH�&RPPDQG��5HWXUQV�WKH�YDOXH�RI�D�FRQVWDQW��

&2167�UHWXUQV�WKH�YDOXH�RI�WKH�VSHFLILHG�FRQVWDQW��,W�FKRRVHV�WKH�XQLW�W\SH�GHSHQGLQJ�RQ�
IODJ�²����6,�LI�FOHDU��(QJOLVK�LI�VHW��DQG�XVHV�WKH�XQLWV�GHSHQGLQJ�RQ�IODJ�²����XQLWV�LI�FOHDU��QR�
XQLWV�LI�VHW�

$FFHVV� N�&2167

Level 1/Argument 1 Level 1/Item 1

[ → [
�[��\� → �[��²\�

>�5�DUUD\�@ → >�5�DUUD\�@
>�&�DUUD\�@� → >�&�DUUD\�@�

V\PE
 → 
&21-�V\PE�




1-124 Command Reference: Part B (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� &21/,%

CONT
7\SH� &RPPDQG
'HVFULSWLRQ� &RQWLQXH�3URJUDP�([HFXWLRQ�&RPPDQG��5HVXPHV�H[HFXWLRQ�RI�D�KDOWHG�SURJUDP�

6LQFH�&217�LV�D�FRPPDQG��LW�FDQ�EH�DVVLJQHG�WR�D�NH\�RU�WR�D�FXVWRP�PHQX�
$FFHVV� <:

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� +$/7��.,//��352037

CONVERT
7\SH� &RPPDQG
'HVFULSWLRQ� &RQYHUW�8QLWV�&RPPDQG��&RQYHUWV�D�VRXUFH�XQLW�REMHFW�WR�WKH�GLPHQVLRQV�RI�D�WDUJHW�XQLW�

7KH�VRXUFH�DQG�WDUJHW�XQLWV�PXVW�EH�FRPSDWLEOH��7KH�QXPEHU�SDUW�[��RI�WKH�WDUJHW�XQLW�REMHFW�
LV�LJQRUHG�

$FFHVV� < ^�81,76�722/6�&219(57
,QSXW�2XWSXW�

6HH�DOVR� 8%$6(��8)$&7��→81,7��89$/

Level 1/Argument 1 Level 1/Item 1


QDPH
 → [

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

[�BXQLWVVRXUFH [�BXQLWVWDUJHW → [�BXQLWVWDUJHW



Command Reference: Part B (1.1) 1-125*R�WR�,QGH[

CORR
7\SH� &RPPDQG
'HVFULSWLRQ� &RUUHODWLRQ�&RPPDQG��5HWXUQV�WKH�FRUUHODWLRQ�FRHIILFLHQW�RI�WKH�LQGHSHQGHQW�DQG�GHSHQGHQW�

GDWD�FROXPQV�LQ�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7��
7KH�FROXPQV�DUH�VSHFLILHG�E\�WKH�ILUVW�WZR�HOHPHQWV�LQ�WKH�UHVHUYHG�YDULDEOH�Σ3$5��VHW�E\�
;&2/�DQG�<&2/��UHVSHFWLYHO\��,I�Σ3$5�GRHV�QRW�H[LVW��&255�FUHDWHV�LW�DQG�VHWV�WKH�
HOHPHQWV�WR�WKHLU�GHIDXOW�YDOXHV����DQG����
7KH�FRUUHODWLRQ�LV�FRPSXWHG�ZLWK�WKH�IROORZLQJ�IRUPXOD�

ZKHUH� LV�WKH�LWK�FRRUGLQDWH�YDOXH�LQ�FROXPQ�Q��� LV�WKH�LWK�FRRUGLQDWH�YDOXH�LQ�WKH�
FROXPQ�Q��� LV�WKH�PHDQ�RI�WKH�GDWD�LQ�FROXPQ�Q��� LV�WKH�PHDQ�RI�WKH�GDWD�LQ�FROXPQ�Q���
DQG�Q�LV�WKH�QXPEHU�RI�GDWD�SRLQWV�

$FFHVV� N�&255
,QSXW�2XWSXW�

)ODJV� 1RQH
6HH�DOVR� &2/Σ��&29��35(';��35('<��;&2/��<&2/

COS
7\SH� $QDO\WLF�)XQFWLRQ
'HVFULSWLRQ� &RVLQH�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�FRVLQH�RI�WKH�DUJXPHQW�

)RU�UHDO�DUJXPHQWV��WKH�FXUUHQW�DQJOH�PRGH�GHWHUPLQHV�WKH�QXPEHU
V�LQWHUSUHWDWLRQ�DV�DQ�
DQJOH��XQOHVV�WKH�DQJXODU�XQLWV�DUH�VSHFLILHG�
)RU�FRPSOH[�DUJXPHQWV��FRV�[���L\�� �FRV[�FRVK\�²�L�VLQ[�VLQK\�

Level 1/Argument 1 Level 1/Item 1

→ [FRUUHODWLRQ

xin1
xn1

–( ) xin2
xn2

–( )
i 1=

n

∑

xin1
xn1

–( )2

i 1=

n

∑ xin2
xn2

–( )2

i 1=

n

∑

-----------------------------------------------------------------------------------

xin1
xin2

xn1
xn2



1-126 Command Reference: Part B (1.1)*R�WR�,QGH[

,I�WKH�DUJXPHQW�IRU�&26�LV�D�XQLW�REMHFW��WKHQ�WKH�VSHFLILHG�DQJXODU�XQLW�RYHUULGHV�WKH�DQJOH�
PRGH�WR�GHWHUPLQH�WKH�UHVXOW��,QWHJUDWLRQ�DQG�GLIIHUHQWLDWLRQ��RQ�WKH�RWKHU�KDQG��DOZD\V�
REVHUYH�WKH�DQJOH�PRGH��7KHUHIRUH��WR�FRUUHFWO\�LQWHJUDWH�RU�GLIIHUHQWLDWH�H[SUHVVLRQV�
FRQWDLQLQJ�&26�ZLWK�D�XQLW�REMHFW��WKH�DQJOH�PRGH�PXVW�EH�VHW�WR�5DGLDQV��VLQFH�WKLV�LV�D�
´QHXWUDOµ�PRGH��

$FFHVV� t

,QSXW�2XWSXW�

6HH�DOVR� $&26��6,1��7$1

COSH
7\SH� $QDO\WLF�)XQFWLRQ
'HVFULSWLRQ� +\SHUEROLF�&RVLQH�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�K\SHUEROLF�FRVLQH�RI�WKH�DUJXPHQW�

)RU�FRPSOH[�DUJXPHQWV��FRVK�[���L\�� �FRVK[�FRV\���L�VLQK[�VLQ\�
$FFHVV� > û�+<3(5%2/,&�&26+

< P�+<3(5%2/,&�&26+
,QSXW�2XWSXW�

6HH�DOVR� $&26+��6,1+��7$1+

Level 1/Argument 1 Level 1/Item 1

] → FRV�]


V\PE
 → 
&26�V\PE�

[BXQLWDQJXODU → FRV��[BXQLWDQJXODU�

Level 1/Argument 1 Level 1/Item 1

] → FRVK�]


V\PE
 → 
&26+�V\PE�




Command Reference: Part B (1.1) 1-127*R�WR�,QGH[

COV
7\SH� &RPPDQG
'HVFULSWLRQ� &RYDULDQFH�&RPPDQG��5HWXUQV�WKH�VDPSOH�FRYDULDQFH�RI�WKH�LQGHSHQGHQW�DQG�GHSHQGHQW�

GDWD�FROXPQV�LQ�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7��
7KH�FROXPQV�DUH�VSHFLILHG�E\�WKH�ILUVW�WZR�HOHPHQWV�LQ�UHVHUYHG�YDULDEOH�Σ3$5��VHW�E\�;&2/�
DQG�<&2/�UHVSHFWLYHO\��,I�Σ3$5�GRHV�QRW�H[LVW��&29�FUHDWHV�LW�DQG�VHWV�WKH�HOHPHQWV�WR�WKHLU�
GHIDXOW�YDOXHV����DQG����
7KH�FRYDULDQFH�LV�FDOFXODWHG�ZLWK�WKH�IROORZLQJ�IRUPXOD�

ZKHUH� �LV�WKH�LWK�FRRUGLQDWH�YDOXH�LQ�FROXPQ�Q��� �LV�WKH�LWK�FRRUGLQDWH�YDOXH�LQ�WKH�
FROXPQ�Q��� LV�WKH�PHDQ�RI�WKH�GDWD�LQ�FROXPQ�Q��� �LV�WKH�PHDQ�RI�WKH�GDWD�LQ�FROXPQ�Q���
DQG�Q�LV�WKH�QXPEHU�RI�GDWD�SRLQWV�

$FFHVV� N�&29
,QSXW�2XWSXW�

6HH�DOVR� &2/Σ��&255��3&29��35(';��35('<��;&2/��<&2/

CR
7\SH� &RPPDQG
'HVFULSWLRQ� &DUULDJH�5LJKW�&RPPDQG��3ULQWV�WKH�FRQWHQWV��LI�DQ\��RI�WKH�SULQWHU�EXIIHU�

&5�VHQGV�WR�WKH�SULQWHU�D�VWULQJ�WKDW�HQFRGHV�WKH�OLQH�WHUPLQDWLRQ�PHWKRG��7KH�GHIDXOW�
WHUPLQDWLRQ�PHWKRG�LV�FDUULDJH�UHWXUQ�OLQHIHHG��7KH�VWULQJ�LV�WKH�IRXUWK�SDUDPHWHU�LQ�WKH�
UHVHUYHG�YDULDEOH�3573$5�

$FFHVV� N�&5
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� '(/$<��2/'357��35/&'��3567��3567&��359$5��35�

Level 1/Argument 1 Level 1/Item 1

→ [FRYDULDQFH

1
n 1–
------------ xin1

xn1
–( ) xin2

xn2
–( )

i 1=

n

∑

xin1
xin2

xn1
xn2



1-128 Command Reference: Part B (1.1)*R�WR�,QGH[

CRDIR
7\SH� &RPPDQG
'HVFULSWLRQ� &UHDWH�'LUHFWRU\�&RPPDQG��&UHDWHV�DQ�HPSW\�VXEGLUHFWRU\�ZLWK�WKH�VSHFLILHG�QDPH�LQ�WKH�

FXUUHQW�GLUHFWRU\�
&5',5�GRHV�QRW�FKDQJH�WKH�FXUUHQW�GLUHFWRU\��HYDOXDWH�WKH�QDPH�RI�WKH�QHZ�VXEGLUHFWRU\�WR�
PDNH�LW�WKH�FXUUHQW�GLUHFWRU\�

$FFHVV� <N0(025<�',5(&725<�&5',5
,QSXW�2XWSXW�

6HH�DOVR� +20(��3$7+��3*',5��83',5

CROSS
7\SH� &RPPDQG
'HVFULSWLRQ� &URVV�3URGXFW�&RPPDQG��&5266�UHWXUQV�WKH�FURVV�SURGXFW�&� �$�ï�%�RI�YHFWRUV�$�DQG�%�

7KH�DUJXPHQWV�PXVW�EH�YHFWRUV�KDYLQJ�WZR�RU�WKUHH�HOHPHQWV��DQG�QHHG�QRW�KDYH�WKH�VDPH�
QXPEHU�RI�HOHPHQWV���7KH�+3����DXWRPDWLFDOO\�FRQYHUWV�D�WZR�HOHPHQW�DUJXPHQW�>�G���G��@�WR�
D�WKUHH�HOHPHQW�DUJXPHQW�>�G���G�����@��

$FFHVV� < P�9(&725�&5266
,QSXW�2XWSXW�

6HH�DOVR� &150��'(7��'27��5150

CSWP
7\SH� &RPPDQG
'HVFULSWLRQ� &ROXPQ�6ZDS�&RPPDQG��6ZDSV�FROXPQV�L�DQG�M�RI�WKH�DUJXPHQW�PDWUL[�DQG�UHWXUQV�WKH�

PRGLILHG�PDWUL[��RU�VZDSV�HOHPHQWV�L�DQG�M�RI�WKH�DUJXPHQW�YHFWRU�DQG�UHWXUQV�WKH�PRGLILHG�
YHFWRU�

Level 1/Argument 1 Level 1/Item 1


JOREDO
 →

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

>�YHFWRU�@$ >�YHFWRU�@% → >�YHFWRU�@$�ï�%



Command Reference: Part B (1.1) 1-129*R�WR�,QGH[

&ROXPQ�QXPEHUV�DUH�URXQGHG�WR�WKH�QHDUHVW�LQWHJHU��9HFWRU�DUJXPHQWV�DUH�WUHDWHG�DV�URZ�
YHFWRUV�

$FFHVV� < %�&5($7(�&2/801�&6:3
< P�0$75,;�&2/�&6:3

,QSXW�2XWSXW�

6HH�DOVR� &2/���&2/²��56:3

CYLIN
7\SH� &RPPDQG
'HVFULSWLRQ� &\OLQGULFDO�0RGH�&RPPDQG��6HWV�&\OLQGULFDO�FRRUGLQDWH�PRGH�

&</,1�FOHDUV�IODJ�²���DQG�VHWV�IODJ�²���
,Q�&\OLQGULFDO�PRGH��YHFWRUV�DUH�GLVSOD\HG�DV�SRODU�FRPSRQHQWV�

$FFHVV� N�&</,1
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� 5(&7��63+(5(

C→PX
7\SH� &RPPDQG
'HVFULSWLRQ� &RPSOH[�WR�3L[HO�&RPPDQG��&RQYHUWV�WKH�VSHFLILHG�XVHU�XQLW�FRRUGLQDWHV�WR�SL[HO�

FRRUGLQDWHV�
7KH�XVHU�XQLW�FRRUGLQDWHV�DUH�GHULYHG�IURP�WKH��[PLQ��\PLQ��DQG��[PD[��\PD[��SDUDPHWHUV�LQ�WKH�
UHVHUYHG�YDULDEOH�33$5�

$FFHVV� <N3,&7�&→3;

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

>>�PDWUL[�@@� QFROXPQL QFROXPQM → >>�PDWUL[�@@�
>�YHFWRU�@� QHOHPHQWL QHOHPHQWM → >�YHFWRU�@�



1-130 Command Reference: Part B (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 3;→&

C→R
7\SH� &RPPDQG
'HVFULSWLRQ� &RPSOH[�WR�5HDO�&RPPDQG��6HSDUDWHV�WKH�UHDO�DQG�LPDJLQDU\�SDUWV�RI�D�FRPSOH[�QXPEHU�RU�

FRPSOH[�DUUD\�
7KH�UHVXOW�LQ�LWHP���OHYHO���UHSUHVHQWV�WKH�UHDO�SDUW�RI�WKH�FRPSOH[�DUJXPHQW��7KH�UHVXOW�LQ�
LWHP����OHYHO���UHSUHVHQWV�WKH�LPDJLQDU\�SDUW�RI�WKH�FRPSOH[�DUJXPHQW�

$FFHVV� <N7<3(�&→5

,QSXW�2XWSXW�

6HH�DOVR� 5→&��5(��,0

DARCY
7\SH� )XQFWLRQ
'HVFULSWLRQ� 'DUF\�)ULFWLRQ�)DFWRU�)XQFWLRQ��&DOFXODWHV�WKH�'DUF\�IULFWLRQ�IDFWRU�RI�FHUWDLQ�IOXLG�IORZV�

'$5&<�FDOFXODWHV�WKH�)DQQLQJ�IULFWLRQ�IDFWRU�DQG�PXOWLSOLHV�LW�E\����[H�'�LV�WKH�UHODWLYH�
URXJKQHVV�²�WKH�UDWLR�RI�WKH�FRQGXLW�URXJKQHVV�WR�LWV�GLDPHWHU��\5H�LV�WKH�5H\QROGV�QXPEHU��
7KH�IXQFWLRQ�XVHV�GLIIHUHQW�FRPSXWDWLRQ�URXWLQHV�IRU�ODPLQDU�IORZ��5H�≤�������DQG�WXUEXOHQW�
IORZ��5H�!��������[H�'�DQG�\5H�PXVW�EH�UHDO�QXPEHUV�RU�XQLW�REMHFWV�WKDW�UHGXFH�WR�
GLPHQVLRQOHVV�QXPEHUV��DQG�ERWK�QXPEHUV�PXVW�EH�JUHDWHU�WKDQ����

$FFHVV� N�'$5&<
,QSXW�2XWSXW�

Level 1/Argument 1 Level 1/Item 1

�[��\� → ^��Q���P�`

Level 1/Argument 1 Level 2/Item 1 Level 1/Item 2

�[��\� → [ \
>�&�DUUD\�@ → >5�DUUD\�@� >5�DUUD\�@�

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

[H �' \5H → ['DUF\



Command Reference: Part B (1.1) 1-131*R�WR�,QGH[

6HH�DOVR� )$11,1*

DATE
7\SH� &RPPDQG
'HVFULSWLRQ� 'DWH�&RPPDQG��5HWXUQV�WKH�V\VWHP�GDWH�
$FFHVV� >ç 722/6�'$7(
,QSXW�2XWSXW�

6HH�DOVR� '$7(���''$<6��7,0(��7675

→DATE
7\SH� &RPPDQG
'HVFULSWLRQ� 6HW�'DWH�&RPPDQG��6HWV�WKH�V\VWHP�GDWH�WR�GDWH�

GDWH�KDV�WKH�IRUP�00�''<<<<�RU�''�00<<<<��GHSHQGLQJ�RQ�WKH�VWDWH�RI�IODJ�²����00�
LV�PRQWK��''�LV�GD\��DQG�<<<<�LV�\HDU��,I�<<<<�LV�QRW�VXSSOLHG��WKH�FXUUHQW�VSHFLILFDWLRQ�IRU�
WKH�\HDU�LV�XVHG��7KH�UDQJH�RI�DOORZDEOH�GDWHV�LV�-DQXDU\���������WR�'HFHPEHU����������

$FFHVV� >ç 722/6�→'$7(

,QSXW�2XWSXW�

6HH�DOVR� →7,0(

DATE+
7\SH� &RPPDQG
'HVFULSWLRQ� 'DWH�$GGLWLRQ�&RPPDQG��5HWXUQV�D�SDVW�RU�IXWXUH�GDWH��JLYHQ�D�GDWH�LQ�DUJXPHQW���OHYHO���

DQG�D�QXPEHU�RI�GD\V�LQ�DUJXPHQW���OHYHO���
,I�[GD\V�LV�QHJDWLYH��'$7(��FDOFXODWHV�D�SDVW�GDWH��7KH�UDQJH�RI�DOORZDEOH�GDWHV�LV�2FWREHU�
����������WR�'HFHPEHU����������

Level 1/Argument 1 Level 1/Item 1

→ GDWH

Level 1/Argument 1 Level 1/Item 1

GDWH →



1-132 Command Reference: Part B (1.1)*R�WR�,QGH[

$FFHVV� >ç 722/6�'$7(�
,QSXW�2XWSXW�

6HH�DOVR� '$7(��''$<6

DBUG
7\SH� 2SHUDWLRQ
'HVFULSWLRQ� 'HEXJ�2SHUDWLRQ��6WDUWV�SURJUDP�H[HFXWLRQ��WKHQ�VXVSHQGV�LW�DV�LI�+$/7�ZHUH�WKH�ILUVW�

SURJUDP�FRPPDQG�
'%8*�LV�QRW�SURJUDPPDEOH�

$FFHVV� N�'(%8*

,QSXW�2XWSXW�

6HH�DOVR� +$/7��1(;7

DDAYS
7\SH� &RPPDQG
'HVFULSWLRQ� 'HOWD�'D\V�&RPPDQG��5HWXUQV�WKH�QXPEHU�RI�GD\V�EHWZHHQ�WZR�GDWHV�

,I�WKH�DUJXPHQW���OHYHO���GDWH�LV�FKURQRORJLFDOO\�ODWHU�WKDQ�WKH�DUJXPHQW����OHYHO���GDWH��WKH�
UHVXOW�LV�QHJDWLYH��7KH�UDQJH�RI�DOORZDEOH�GDWHV�LV�2FWREHU�����������WR�'HFHPEHU����������

$FFHVV� >ç 722/6�''$<6
,QSXW�2XWSXW�

6HH�DOVR� '$7(��'$7(�

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

GDWH� [GD\V → GDWHQHZ

Level 1/Argument 1 Level 1/Item 1

©�SURJUDP�ª�RU�
SURJUDP�QDPH
 →

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

GDWH� GDWH� → [GD\V



Command Reference: Part B (1.1) 1-133*R�WR�,QGH[

DEC
7\SH� &RPPDQG
'HVFULSWLRQ� 'HFLPDO�0RGH�&RPPDQG��6HOHFWV�GHFLPDO�EDVH�IRU�ELQDU\�LQWHJHU�RSHUDWLRQV���7KH�GHIDXOW�

EDVH�LV�GHFLPDO��
%LQDU\�LQWHJHUV�UHTXLUH�WKH�SUHIL[����%LQDU\�LQWHJHUV�HQWHUHG�DQG�UHWXUQHG�LQ�GHFLPDO�EDVH�
DXWRPDWLFDOO\�VKRZ�WKH�VXIIL[�G��,I�WKH�FXUUHQW�EDVH�LV�QRW�GHFLPDO��WKHQ�\RX�FDQ�HQWHU�D�
GHFLPDO�QXPEHU�E\�HQGLQJ�LW�ZLWK�G��,W�ZLOO�EH�GLVSOD\HG�LQ�WKH�FXUUHQW�EDVH�ZKHQ�LW�LV�HQWHUHG�
7KH�FXUUHQW�EDVH�GRHV�QRW�DIIHFW�WKH�LQWHUQDO�UHSUHVHQWDWLRQ�RI�ELQDU\�LQWHJHUV�DV�XQVLJQHG�
ELQDU\�QXPEHUV�

$FFHVV� N�'(&
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %,1��+(;��2&7��5&:6��67:6

DECR
7\SH� &RPPDQG
'HVFULSWLRQ� 'HFUHPHQW�&RPPDQG��7DNHV�D�YDULDEOH��VXEWUDFWV����VWRUHV�WKH�QHZ�YDOXH�EDFN�LQWR�WKH�

RULJLQDO�YDULDEOH��DQG�UHWXUQV�WKH�QHZ�YDOXH�
7KH�FRQWHQWV�RI�QDPH�PXVW�EH�D�UHDO�QXPEHU�RU�DQ�LQWHJHU��

$FFHVV� <N 0(025<�$5,7+0(7,&�'(&5
,QSXW�2XWSXW�

6HH�DOVR� ,1&5��672���672²

DEFINE
7\SH� &RPPDQG
'HVFULSWLRQ� 'HILQH�9DULDEOH�RU�)XQFWLRQ�&RPPDQG��6WRUHV�WKH�H[SUHVVLRQ�RQ�WKH�ULJKW�VLGH�RI�WKH� �LQ�

WKH�YDULDEOH�VSHFLILHG�RQ�WKH�OHIW�VLGH��RU�FUHDWHV�D�XVHU�GHILQHG�IXQFWLRQ�
,I�WKH�OHIW�VLGH�RI�WKH�HTXDWLRQ�LV�QDPH�RQO\��'(),1(�VWRUHV�H[S�LQ�WKH�YDULDEOH�QDPH�

Level 1/Argument 1 Level 1/Item 1


QDPH
 → [QHZ



1-134 Command Reference: Part B (1.1)*R�WR�,QGH[

,I�WKH�OHIW�VLGH�RI�WKH�HTXDWLRQ�LV�QDPH�IROORZHG�E\�SDUHQWKHWLFDO�DUJXPHQWV�QDPH��«�QDPHQ��
'(),1(�FUHDWHV�D�XVHU�GHILQHG�IXQFWLRQ�DQG�VWRUHV�LW�LQ�WKH�YDULDEOH�QDPH�

$FFHVV� <# 

,QSXW�2XWSXW�

6HH�DOVR� 672

DEG
7\SH� &RPPDQG
'HVFULSWLRQ� 'HJUHHV�&RPPDQG��6HWV�'HJUHHV�DQJOH�PRGH�

'(*�FOHDUV�IODJV�²���DQG�²����DQG�FOHDUV�WKH�5$'�DQG�*5$'�DQQXQFLDWRUV�
,Q�'HJUHHV�DQJOH�PRGH��UHDO�QXPEHU�DUJXPHQWV�WKDW�UHSUHVHQW�DQJOHV�DUH�LQWHUSUHWHG�DV�
GHJUHHV��DQG�UHDO�QXPEHU�UHVXOWV�WKDW�UHSUHVHQW�DQJOHV�DUH�H[SUHVVHG�LQ�GHJUHHV�

$FFHVV� N�'(*
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� *5$'��5$'

DELALARM
7\SH� &RPPDQG
'HVFULSWLRQ� 'HOHWH�$ODUP�&RPPDQG��'HOHWHV�WKH�VSHFLILHG�DODUP�

,I�QLQGH[�LV����DOO�DODUPV�LQ�WKH�V\VWHP�DODUP�OLVW�DUH�GHOHWHG�
$FFHVV� >ç 722/6�$/50�'(/$/$50
,QSXW�2XWSXW�

)ODJV� 1RQH

Level 1/Argument 1 Level 1/Item 1


QDPH H[S
 →

QDPH�QDPH������QDPHQ� H[S�QDPH������QDPHQ�
 →

Level 1/Argument 1 Level 1/Item 1

QLQGH[ →



Command Reference: Part B (1.1) 1-135*R�WR�,QGH[

6HH�DOVR� ),1'$/$50��5&/$/$50��672$/$50

DELAY
7\SH� &RPPDQG
'HVFULSWLRQ� 'HOD\�&RPPDQG��6SHFLILHV�KRZ�PDQ\�VHFRQGV�WKH�+3 ���ZDLWV�EHWZHHQ�VHQGLQJ�OLQHV�RI�

LQIRUPDWLRQ�WR�WKH�SULQWHU�
[GHOD\�VSHFLILHV�WKH�GHOD\�WLPH�LQ�VHFRQGV��7KH�GHIDXOW�GHOD\�LV�����VHFRQGV��7KH�PD[LPXP�
GHOD\�LV�����VHFRQGV���7KH�VLJQ�RI�[GHOD\�LV�LJQRUHG��VR�²��'(/$<�LV�HTXLYDOHQW�WR���'(/$<��
7KH�GHOD\�VHWWLQJ�LV�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVHUYHG�YDULDEOH�3573$5�
$�VKRUWHU�GHOD\�VHWWLQJ�FDQ�EH�XVHIXO�ZKHQ�WKH�+3 ���VHQGV�PXOWLSOH�OLQHV�RI�LQIRUPDWLRQ�WR�
\RXU�SULQWHU��IRU�H[DPSOH��ZKHQ�SULQWLQJ�D�SURJUDP���7R�RSWLPL]H�SULQWLQJ�HIILFLHQF\��VHW�WKH�
GHOD\�MXVW�ORQJHU�WKDQ�WKH�WLPH�WKH�SULQWKHDG�UHTXLUHV�WR�SULQW�RQH�OLQH�RI�LQIRUPDWLRQ��
,I�\RX�VHW�WKH�GHOD\�VKRUWHU�WKDQ�WKH�WLPH�WR�SULQW�RQH�OLQH��\RX�PD\�ORVH�LQIRUPDWLRQ��

$FFHVV� N�'(/$<
,QSXW�2XWSXW�

6HH�DOVR� &5��2/'357��35/&'��3567��3567&��359$5��35�

DELKEYS
7\SH� &RPPDQG
'HVFULSWLRQ� 'HOHWH�.H\�$VVLJQPHQWV�&RPPDQG��&OHDUV�XVHU�GHILQHG�NH\�DVVLJQPHQWV�

7KH�DUJXPHQW�[NH\�LV�D�UHDO�QXPEHU�UF�S�VSHFLI\LQJ�WKH�NH\�E\�LWV�URZ�QXPEHU��LWV�FROXPQ�
QXPEHU��DQG�LWV�SODQH��VKLIW���)RU�D�GHILQLWLRQ�RI�SODQH��VHH�$61�
6SHFLI\LQJ���IRU�[NH\�FOHDUV�DOO�XVHU�NH\�DVVLJQPHQWV�DQG�UHVWRUHV�WKH�VWDQGDUG�NH\�DVVLJQPHQWV��
6SHFLI\LQJ�6�DV�WKH�DUJXPHQW�IRU�'(/.(<6�VXSSUHVVHV�DOO�VWDQGDUG�NH\�DVVLJQPHQWV�RQ�WKH�
XVHU�NH\ERDUG��7KLV�PDNHV�NH\V�ZLWKRXW�XVHU�NH\�DVVLJQPHQWV�LQDFWLYH�RQ�WKH�XVHU�NH\ERDUG��
�<RX�FDQ�PDNH�H[FHSWLRQV�XVLQJ�$61��RU�UHVWRUH�WKHP�DOO�XVLQJ�672.(<6���,I�\RX�DUH�VWXFN�
LQ�8VHU�PRGH�²�SUREDEO\�ZLWK�D�´ORFNHGµ�NH\ERDUG�²�EHFDXVH�\RX�KDYH�UHDVVLJQHG�RU�
VXSSUHVVHG�WKH�NH\V�QHFHVVDU\�WR�FDQFHO�8VHU�PRGH��GR�D�V\VWHP�KDOW��´ZDUP�VWDUWµ���SUHVV�DQG�
KROG�;�DQG�c�VLPXOWDQHRXVO\��UHOHDVLQJ�c�ILUVW��7KLV�FDQFHOV�8VHU�PRGH��

Level 1/Argument 1 Level 1/Item 1

[GHOD\ →



1-136 Command Reference: Part B (1.1)*R�WR�,QGH[

'HOHWHG�XVHU�NH\�DVVLJQPHQWV�VWLOO�WDNH�XS�IURP�����WR����E\WHV�RI�PHPRU\�HDFK��<RX�FDQ�IUHH�
WKLV�PHPRU\�E\�SDFNLQJ�\RXU�XVHU�NH\�DVVLJQPHQWV�E\�H[HFXWLQJ�5&/.(<6���'(/.(<6�
672.(<6�

$FFHVV� N�'(/.(<6
,QSXW�2XWSXW�

6HH�DOVR� $61��5&/.(<6��672.(<6

DEPND
7\SH� &RPPDQG
'HVFULSWLRQ� 'HSHQGHQW�9DULDEOH�&RPPDQG��6SHFLILHV�WKH�GHSHQGHQW�YDULDEOH��DQG�LWV�SORWWLQJ�UDQJH�IRU�

7587+�SORWV��
7KH�VSHFLILFDWLRQ�IRU�WKH�GHSHQGHQW�YDULDEOH�QDPH�DQG�LWV�SORWWLQJ�UDQJH�LV�VWRUHG�LQ�WKH�
UHVHUYHG�YDULDEOH�33$5�DV�IROORZV�
� ,I�WKH�DUJXPHQW�LV�D�JOREDO�YDULDEOH�QDPH��WKDW�QDPH�UHSODFHV�WKH�GHSHQGHQW�YDULDEOH�HQWU\�
LQ�33$5�

� ,I�WKH�DUJXPHQW�LV�D�OLVW�FRQWDLQLQJ�D�JOREDO�QDPH��WKDW�QDPH�UHSODFHV�WKH�GHSHQGHQW�
YDULDEOH�QDPH�EXW�OHDYHV�XQFKDQJHG�DQ\�H[LVWLQJ�SORWWLQJ�UDQJH�

� ,I�WKH�DUJXPHQW�LV�D�OLVW�FRQWDLQLQJ�D�JOREDO�QDPH�DQG�WZR�UHDO�QXPEHUV��RU�D�OLVW�
FRQWDLQLQJ�D�QDPH��DUUD\��DQG�UHDO�QXPEHU��WKDW�OLVW�UHSODFHV�WKH�GHSHQGHQW�YDULDEOH�HQWU\�

� ,I�WKH�DUJXPHQW�LV�D�OLVW�FRQWDLQLQJ�WZR�UHDO�QXPEHUV��RU�WZR�UHDO�QXPEHUV�IURP�OHYHOV���
DQG����WKRVH�WZR�QXPEHUV�VSHFLI\�D�QHZ�SORWWLQJ�UDQJH��OHDYLQJ�WKH�GHSHQGHQW�YDULDEOH�
QDPH�XQFKDQJHG���/$67$5*�UHWXUQV�D�OLVW��HYHQ�LI�WKH�WZR�QXPEHUV�ZHUH�HQWHUHG�
VHSDUDWHO\��

7KH�GHIDXOW�HQWU\�LV�<�

Level 1/Argument 1 Level 1/Item 1

[NH\ →
^�[NH\��������[NH\�Q�` →

� →

6
 →



Command Reference: Part B (1.1) 1-137*R�WR�,QGH[

7KH�SORWWLQJ�UDQJH�IRU�WKH�GHSHQGHQW�YDULDEOH�LV�PHDQLQJIXO�RQO\�IRU�SORW�W\SH�7587+��ZKHUH�
LW�UHVWULFWV�WKH�UHJLRQ�IRU�ZKLFK�WKH�HTXDWLRQ�LV�WHVWHG��DQG�IRU�SORW�W\SH�',))(4��ZKHUH�LW�
VSHFLILHV�WKH�LQLWLDO�VROXWLRQ�YDOXH�DQG�DEVROXWH�HUURU�WROHUDQFH�

$FFHVV� N�'(31'

,QSXW�2XWSXW�

6HH�DOVR� ,1'(3

DEPTH
7\SH� 531�&RPPDQG
'HVFULSWLRQ� 'HSWK�&RPPDQG��5HWXUQV�D�UHDO�QXPEHU�UHSUHVHQWLQJ�WKH�QXPEHU�RI�REMHFWV�SUHVHQW�RQ�WKH�

VWDFN��EHIRUH�'(37+�ZDV�H[HFXWHG���
$FFHVV� <N 67$&.�'(37+
,QSXW�2XWSXW�

DET
7\SH� &RPPDQG
'HVFULSWLRQ� 'HWHUPLQDQW�)XQFWLRQ��5HWXUQV�WKH�GHWHUPLQDQW�RI�D�VTXDUH�PDWUL[�

7KH�DUJXPHQW�PDWUL[�PXVW�EH�VTXDUH��'(7�FRPSXWHV�WKH�GHWHUPLQDQW�RI���ï���DQG���ï���
PDWULFHV�GLUHFWO\�IURP�WKH�GHILQLQJ�H[SUHVVLRQ�IRU�WKH�GHWHUPLQDQW��'(7�FRPSXWHV�WKH�
GHWHUPLQDQW�RI�D�ODUJHU�PDWUL[�E\�FRPSXWLQJ�WKH�&URXW�/8�GHFRPSRVLWLRQ�RI�WKH�PDWUL[�DQG�
DFFXPXODWLQJ�WKH�SURGXFW�RI�WKH�GHFRPSRVLWLRQ
V�GLDJRQDO�HOHPHQWV�

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1


JOREDO
 →
^�JOREDO�` →

^�JOREDO��\VWDUW��\HQG�` →
^\VWDUW��\HQG�` →

�\VWDUW \HQG →

Leveln…Level 1 Level 1

→ Q



1-138 Command Reference: Part B (1.1)*R�WR�,QGH[

6LQFH�IORDWLQJ�SRLQW�GLYLVLRQ�LV�XVHG�WR�GR�WKLV��WKH�FRPSXWHG�GHWHUPLQDQW�RI�DQ�LQWHJHU�PDWUL[�
LV�RIWHQ�QRW�DQ�LQWHJHU��HYHQ�WKRXJK�WKH�DFWXDO�GHWHUPLQDQW�RI�DQ�LQWHJHU�PDWUL[�PXVW�EH�DQ�
LQWHJHU��'(7�FRUUHFWV�WKLV�E\�URXQGLQJ�WKH�FRPSXWHG�GHWHUPLQDQW�WR�DQ�LQWHJHU�YDOXH��7KLV�
WHFKQLTXH�LV�DOVR�XVHG�IRU�QRQLQWHJHU�PDWULFHV�ZLWK�GHWHUPLQDQWV�KDYLQJ�IHZHU�WKDQ����
QRQ]HUR�GLJLWV��WKH�FRPSXWHG�GHWHUPLQDQW�LV�URXQGHG�DW�WKH�DSSURSULDWH�GLJLW�SRVLWLRQ�WR�
UHVWRUH�VRPH�RU�DOO�RI�WKH�DFFXUDF\�ORVW�WR�IORDWLQJ�SRLQW�DULWKPHWLF��
7KLV�UHILQLQJ�WHFKQLTXH�FDQ�FDXVH�WKH�FRPSXWHG�GHWHUPLQDQW�WR�H[KLELW�GLVFRQWLQXLW\��7R�
DYRLG�WKLV��\RX�FDQ�GLVDEOH�WKH�UHILQHPHQW�E\�VHWWLQJ�IODJ�²���

$FFHVV�  < %�23(5$7,216�'(7
< P�1250$/,=(�'(7

,QSXW�2XWSXW�

6HH�DOVR� &150��&5266��'27��5150

DETACH
7\SH� &RPPDQG
'HVFULSWLRQ� 'HWDFK�/LEUDU\�&RPPDQG��'HWDFKHV�WKH�OLEUDU\�ZLWK�WKH�VSHFLILHG�QXPEHU�IURP�WKH�FXUUHQW�

GLUHFWRU\��(DFK�OLEUDU\�KDV�D�XQLTXH�QXPEHU��,I�D�SRUW�QXPEHU�LV�VSHFLILHG��LW�LV�LJQRUHG�
$�5$0�EDVHG�OLEUDU\�REMHFW�DWWDFKHG�WR�WKH�+20(�GLUHFWRU\�PXVW�EH�GHWDFKHG�EHIRUH�LW�FDQ�
EH�SXUJHG��ZKHUHDV�D�OLEUDU\�DWWDFKHG�WR�DQ\�RWKHU�GLUHFWRU\�GRHV�QRW��$OVR��D�OLEUDU\�REMHFW�
DWWDFKHG�WR�D�QRQ�+20(�GLUHFWRU\�LV�DXWRPDWLFDOO\�GHWDFKHG��ZLWKRXW�XVLQJ�'(7$&+��
ZKHQHYHU�D�QHZ�OLEUDU\�REMHFW�LV�DWWDFKHG�WKHUH�

$FFHVV� N�'(7$&+
,QSXW�2XWSXW�

6HH�DOVR� $77$&+��/,%6��385*(

Level 1/Argument 1 Level 1/Item 1

>>�PDWUL[�@@ → [GHWHUPLQDQW

Level 1/Argument 1 Level 1/Item 1

QOLEUDU\ →
�QSRUW��QOLEUDU\ →



Command Reference: Part B (1.1) 1-139*R�WR�,QGH[

DIAG→
7\SH� &RPPDQG
'HVFULSWLRQ� 9HFWRU�WR�0DWUL[�'LDJRQDO�&RPPDQG��7DNHV�DQ�DUUD\�DQG�D�VSHFLILHG�GLPHQVLRQ�DQG�UHWXUQV�

D�PDWUL[�ZKRVH�PDMRU�GLDJRQDO�HOHPHQWV�DUH�WKH�HOHPHQWV�RI�WKH�DUUD\�
5HDO�QXPEHU�GLPHQVLRQV�DUH�URXQGHG�WR�LQWHJHUV��,I�D�VLQJOH�GLPHQVLRQ�LV�JLYHQ��D�VTXDUH�
PDWUL[�LV�UHWXUQHG��,I�WZR�GLPHQVLRQV�DUH�JLYHQ��WKH�SURSHU�RUGHU�LV�^�QXPEHU�RI�URZV��QXPEHU�RI�
FROXPQV�`��1R�PRUH�WKDQ�WZR�GLPHQVLRQV�FDQ�EH�VSHFLILHG�
,I�WKH�PDLQ�GLDJRQDO�RI�WKH�UHVXOWLQJ�PDWUL[�KDV�PRUH�HOHPHQWV�WKDQ�WKH�DUUD\��DGGLWLRQDO�
GLDJRQDO�HOHPHQWV�DUH�VHW�WR�]HUR��,I�WKH�PDLQ�GLDJRQDO�RI�WKH�UHVXOWLQJ�PDWUL[�KDV�IHZHU�
HOHPHQWV�WKDQ�WKH�DUUD\��H[WUD�DUUD\�HOHPHQWV�DUH�GURSSHG�

$FFHVV� < %�&5($7(�',$*→

< P�0$75,;�0$.(�',$*→

,QSXW�2XWSXW�

→DIAG
7\SH� &RPPDQG
'HVFULSWLRQ� 0DWUL[�'LDJRQDO�WR�$UUD\�&RPPDQG��5HWXUQV�D�YHFWRU�WKDW�FRQWDLQV�WKH�PDMRU�GLDJRQDO�

HOHPHQWV�RI�D�PDWUL[�
7KH�LQSXW�PDWUL[�GRHV�QRW�KDYH�WR�EH�VTXDUH�

$FFHVV� <%�&5($7(�→',$*

<P�0$75,;�0$.(�→',$*

,QSXW�2XWSXW�

6HH�DOVR� ',$*→

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

>�DUUD\�@GLDJRQDOV ^�GLP�` → >>�PDWUL[�@@

Level 1/Argument 1 Level 1/Item 1

>>�PDWUL[�@@ → >�YHFWRU�@GLDJRQDOV



1-140 Command Reference: Part B (1.1)*R�WR�,QGH[

DIFF
7\SH� &RPPDQG
'HVFULSWLRQ� 'LVSOD\V�D�PHQX�RI�FDOFXOXV�FRPPDQGV�
$FFHVV� N�',))

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� $5,7��%$6(��&03/;��(;3	/1��62/9(5��75,*2

DIFFEQ
7\SH� &RPPDQG
'HVFULSWLRQ� 'LIIHUHQWLDO�(TXDWLRQ�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�',))(4�

:KHQ�WKH�SORW�W\SH�LV�',))(4�DQG�WKH�UHVHUYHG�YDULDEOH�(4�GRHV�QRW�FRQWDLQ�D�OLVW��WKH�LQLWLDO�
YDOXH�SUREOHP�LV�VROYHG�DQG�SORWWHG�RYHU�DQ�LQWHUYDO�XVLQJ�WKH�5XQJH².XWWD²)HKOEHUJ�������
PHWKRG��7KH�SORWWLQJ�SDUDPHWHUV�DUH�VSHFLILHG�LQ�WKH�UHVHUYHG�YDULDEOH�33$5��ZKLFK�KDV�WKH�
IROORZLQJ�IRUP�

^��xmin, ymin���xmax, ymax� indep res axes ptype depend `

)RU�SORW�W\SH�',))(4��WKH�HOHPHQWV�RI�33$5�DUH�XVHG�DV�IROORZV�
� �[PLQ��\PLQ��LV�D�FRPSOH[�QXPEHU�VSHFLI\LQJ�WKH�ORZHU�OHIW�FRUQHU�RI�3,&7��WKH�ORZHU�OHIW�
FRUQHU�RI�WKH�GLVSOD\�UDQJH���7KH�GHIDXOW�YDOXH�LV��²����²�����

� �[PD[��\PD[��LV�D�FRPSOH[�QXPEHU�VSHFLI\LQJ�WKH�XSSHU�ULJKW�FRUQHU�RI�3,&7��WKH�XSSHU�
ULJKW�FRUQHU�RI�WKH�GLVSOD\�UDQJH���7KH�GHIDXOW�YDOXH�LV�����������

� LQGHS�LV�D�OLVW��^�;�[��[I�`��FRQWDLQLQJ�D�QDPH�WKDW�VSHFLILHV�WKH�LQGHSHQGHQW�YDULDEOH��DQG�
WZR�QXPEHUV�WKDW�VSHFLI\�WKH�LQLWLDO�DQG�ILQDO�YDOXHV�IRU�WKH�LQGHSHQGHQW�YDULDEOH��7KH�
GHIDXOW�YDOXHV�IRU�WKHVH�HOHPHQWV�DUH�^�;���[PD[�`�

� UHV�LV�D�UHDO�QXPEHU�VSHFLI\LQJ�WKH�PD[LPXP�LQWHUYDO��LQ�XVHU�XQLW�FRRUGLQDWHV��EHWZHHQ�
YDOXHV�RI�WKH�LQGHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�LV����,I�UHV�GRHV�QRW�HTXDO�]HUR��WKHQ�
WKH�PD[LPXP�LQWHUYDO�LV�UHV��,I�UHV�HTXDOV�]HUR��WKH�PD[LPXP�LQWHUYDO�LV�XQOLPLWHG�

� D[HV�LV�D�OLVW�FRQWDLQLQJ�RQH�RU�PRUH�RI�WKH�IROORZLQJ��LQ�WKH�RUGHU�OLVWHG��D�FRPSOH[�
QXPEHU�VSHFLI\LQJ�WKH�XVHU�XQLW�FRRUGLQDWHV�RI�WKH�SORW�RULJLQ��D�OLVW�VSHFLI\LQJ�WKH�WLFN�
PDUN�DQQRWDWLRQ��DQG�WZR�VWULQJV�VSHFLI\LQJ�ODEHOV�IRU�WKH�KRUL]RQWDO�DQG�YHUWLFDO�D[HV��,I�



Command Reference: Part B (1.1) 1-141*R�WR�,QGH[

WKH�VROXWLRQ�LV�UHDO�YDOXHG��WKHVH�VWULQJV�FDQ�VSHFLI\�WKH�GHSHQGHQW�RU�WKH�LQGHSHQGHQW�
YDULDEOH��LI�WKH�VROXWLRQ�LV�YHFWRU�YDOXHG��WKH�VWULQJV�FDQ�VSHFLI\�D�VROXWLRQ�FRPSRQHQW�
² ��VSHFLILHV�WKH�GHSHQGHQW�YDULDEOH��;�
² ��VSHFLILHV�WKH�GHSHQGHQW�YDULDEOH��<�
² Q�VSHFLILHV�D�VROXWLRQ�FRPSRQHQW�<Q
,I�D[HV�FRQWDLQV�DQ\�VWULQJV�RWKHU�WKDQ������RU�Q��WKH�',))(4�SORWWHU�XVHV�WKH�GHIDXOW�VWULQJV�
��DQG����DQG�SORWV�WKH�LQGHSHQGHQW�YDULDEOH�RQ�WKH�KRUL]RQWDO�D[LV�DQG�WKH�GHSHQGHQW�
YDULDEOH�RQ�WKH�YHUWLFDO�

� SW\SH�LV�D�FRPPDQG�QDPH�VSHFLI\LQJ�WKH�SORW�W\SH��([HFXWLQJ�WKH�FRPPDQG�',))(4�
SODFHV�WKH�FRPPDQG�QDPH�',))(4�LQ�33$5�

� GHSHQG�LV�D�OLVW��^�<�\��[(UU7RO�`��FRQWDLQLQJ�D�QDPH�WKDW�VSHFLILHV�WKH�GHSHQGHQW�YDULDEOH�
�WKH�VROXWLRQ���DQG�WZR�QXPEHUV�WKDW�VSHFLI\�WKH�LQLWLDO�YDOXH�RI�<�DQG�WKH�JOREDO�DEVROXWH�
HUURU�WROHUDQFH�LQ�WKH�VROXWLRQ�<��7KH�GHIDXOW�YDOXHV�IRU�WKHVH�HOHPHQWV�DUH�^ < ��������`

(4�PXVW�GHILQH�WKH�ULJKW�KDQG�VLGH�RI�WKH�LQLWLDO�YDOXH�SUREOHP�<
�;)�;�<���<�FDQ�UHWXUQ�D�
UHDO�YDOXH�RU�UHDO�YHFWRU�ZKHQ�HYDOXDWHG�
7KH�',))(4�SORWWHU�DWWHPSWV�WR�PDNH�WKH�LQWHUYDO�EHWZHHQ�YDOXHV�RI�WKH�LQGHSHQGHQW�
YDULDEOH�DV�ODUJH�DV�SRVVLEOH��ZKLOH�NHHSLQJ�WKH�FRPSXWHG�VROXWLRQ�ZLWKLQ�WKH�VSHFLILHG�HUURU�
WROHUDQFH�[(UU7RO��7KLV�WROHUDQFH�PD\�KROG�RQO\�DW�WKH�FRPSXWHG�SRLQWV��6WUDLJKW�OLQHV�DUH�
GUDZQ�EHWZHHQ�FRPSXWHG�VWHS�HQGSRLQWV��DQG�WKHVH�OLQHV�PD\�QRW�DFFXUDWHO\�UHSUHVHQW�WKH�
DFWXDO�VKDSH�RI�WKH�VROXWLRQ��UHV�OLPLWV�WKH�PD[LPXP�LQWHUYDO�VL]H�WR�SURYLGH�KLJKHU�SORW�
UHVROXWLRQ�
2Q�H[LW�IURP�',))(4�SORW��WKH�ILUVW�HOHPHQWV�RI�LQGHS�DQG�GHSQG��LGHQWLILHUV��FRQWDLQ�WKH�ILQDO�
YDOXHV�RI�;�DQG�<��UHVSHFWLYHO\�
,I�(4�FRQWDLQV�D�OLVW��WKH�LQLWLDO�YDOXH�SUREOHP�LV�VROYHG�DQG�SORWWHG�XVLQJ�D�FRPELQDWLRQ�RI�
5RVHQEURFN�������DQG�5XQJH�.XWWD�)HKOEHUJ�������PHWKRGV��,Q�WKLV�FDVH�',))(4�XVHV�
55.67(3�WR�FDOFXODWH�\I��DQG�(4�PXVW�FRQWDLQ�WZR�DGGLWLRQDO�HOHPHQWV�
� 7KH�VHFRQG�HOHPHQW�RI�(4�PXVW�HYDOXDWH�WR�WKH�SDUWLDO�GHULYDWLYH�RI�<
�ZLWK�UHVSHFW�WR�;��
DQG�FDQ�UHWXUQ�D�UHDO�YDOXH�RU�UHDO�YHFWRU�ZKHQ�HYDOXDWHG�

� 7KH�WKLUG�HOHPHQW�RI�(4�PXVW�HYDOXDWH�WR�WKH�SDUWLDO�GHULYDWLYH�RI�<
�ZLWK�UHVSHFW�WR�<��
DQG�FDQ�UHWXUQ�D�UHDO�YDOXH�RU�D�UHDO�PDWUL[�ZKHQ�HYDOXDWHG�

$FFHVV� N�',))(4
,QSXW� 1RQH



1-142 Command Reference: Part B (1.1)*R�WR�,QGH[

2XWSXW� 1RQH
6HH�DOVR� $;(6��&21,&��)81&7,21��3$5$0(75,&��32/$5��5.)67(3��55.67(3��7587+

DISP
7\SH� &RPPDQG
'HVFULSWLRQ� 'LVSOD\�&RPPDQG��'LVSOD\V�REM�LQ�WKH�QWK�GLVSOD\�OLQH�

Q�≤���LQGLFDWHV�WKH�WRS�OLQH�RI�WKH�GLVSOD\��Q�≥���LQGLFDWHV�WKH�ERWWRP�OLQH�
7R�IDFLOLWDWH�WKH�GLVSOD\�RI�PHVVDJHV��VWULQJV�DUH�GLVSOD\HG�ZLWKRXW�WKH�VXUURXQGLQJ�����
GHOLPLWHUV��$OO�RWKHU�REMHFWV�DUH�GLVSOD\HG�LQ�WKH�VDPH�IRUP�DV�ZRXOG�EH�XVHG�LI�WKH�REMHFW�ZHUH�
LQ�OHYHO���LQ�WKH�PXOWLOLQH�GLVSOD\�IRUPDW��,I�WKH�REMHFW�GLVSOD\�UHTXLUHV�PRUH�WKDQ�RQH�GLVSOD\�
OLQH��WKH�GLVSOD\�VWDUWV�LQ�OLQH�Q��DQG�FRQWLQXHV�GRZQ�WKH�GLVSOD\�HLWKHU�WR�WKH�HQG�RI�WKH�REMHFW�
RU�WKH�ERWWRP�RI�WKH�GLVSOD\�
7KH�REMHFW�GLVSOD\HG�E\�',63�SHUVLVWV�LQ�WKH�GLVSOD\�RQO\�XQWLO�WKH�NH\ERDUG�LV�UHDG\�IRU�LQSXW��
7KH�)5((=(�FRPPDQG�FDQ�EH�XVHG�WR�FDXVH�WKH�REMHFW�WR�SHUVLVW�LQ�WKH�GLVSOD\�XQWLO�D�NH\�
LV�SUHVVHG�

$FFHVV� <N 287�',63
,QSXW�2XWSXW�

6HH�DOVR� )5((=(��+$/7��,1387��352037

DO
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� '2�,QGHILQLWH�/RRS�6WUXFWXUH�&RPPDQG��6WDUWV�'2�«�817,/�«�(1'�LQGHILQLWH�ORRS�

VWUXFWXUH�
'2�«�817,/�«�(1'�H[HFXWHV�D�ORRS�UHSHDWHGO\�XQWLO�D�WHVW�UHWXUQV�D�WUXH��QRQ]HUR��UHVXOW��
6LQFH�WKH�WHVW�FODXVH�LV�H[HFXWHG�DIWHU�WKH�ORRS�FODXVH��WKH�ORRS�LV�DOZD\V�H[HFXWHG�DW�OHDVW�RQFH��
7KH�V\QWD[�LV�

'2 loop-clause 817,/ test-clause (1'

'2�VWDUWV�H[HFXWLRQ�RI�WKH�ORRS�FODXVH��817,/�HQGV�WKH�ORRS�FODXVH�DQG�EHJLQV�WKH�WHVW�
FODXVH��7KH�WHVW�FODXVH�PXVW�UHWXUQ�D�WHVW�UHVXOW�WR�WKH�VWDFN��(1'�UHPRYHV�WKH�WHVW�UHVXOW�IURP�

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

REM Q →



Command Reference: Part B (1.1) 1-143*R�WR�,QGH[

WKH�VWDFN��,I�LWV�YDOXH�LV�]HUR��WKH�ORRS�FODXVH�LV�H[HFXWHG�DJDLQ��RWKHUZLVH��H[HFXWLRQ�UHVXPHV�
IROORZLQJ�(1'�

$FFHVV� <N %5$1&+�'2
,QSXW�2XWSXW�

6HH�DOVR� (1'��817,/��:+,/(

DOERR
7\SH� &RPPDQG
'HVFULSWLRQ� 'R�(UURU�&RPPDQG��([HFXWHV�D�´XVHU�VSHFLILHGµ�HUURU��FDXVLQJ�D�SURJUDP�WR�EHKDYH�H[DFWO\�

DV�LI�D�QRUPDO�HUURU�KDG�RFFXUUHG�GXULQJ�SURJUDP�H[HFXWLRQ�
'2(55�FDXVHV�D�SURJUDP�WR�EHKDYH�H[DFWO\�DV�LI�D�QRUPDO�HUURU�KDV�RFFXUUHG�GXULQJ�SURJUDP�
H[HFXWLRQ��7KH�HUURU�PHVVDJH�GHSHQGV�RQ�WKH�DUJXPHQW�SURYLGHG�WR�'2(55�
� QHUURU�RU��QHUURU�GLVSOD\�WKH�FRUUHVSRQGLQJ�EXLOW�LQ�HUURU�PHVVDJH�

� �HUURU��GLVSOD\V�WKH�FRQWHQWV�RI�WKH�VWULQJ���$�VXEVHTXHQW�H[HFXWLRQ�RI�(550�UHWXUQV�
�HUURU���(551�UHWXUQV��������K��

� ��DEDQGRQV�SURJUDP�H[HFXWLRQ�ZLWKRXW�GLVSOD\LQJ�D�PHVVDJH����'2(55�LV�HTXLYDOHQW�WR�
SUHVVLQJ���

$FFHVV� <N (5525�'2(55
,QSXW�2XWSXW�

6HH�DOVR� (550��(551��(55�

Level 1/Argument 1 Level 1/Item 1

'2 →
817,/ →
(1' 7�) →

Level 1/Argument 1 Level 1/Item 1

QHUURU →
�QHUURU →
´HUURUµ →
� →



1-144 Command Reference: Part B (1.1)*R�WR�,QGH[

DOLIST
7\SH� &RPPDQG
'HVFULSWLRQ� 'R�WR�/LVW�&RPPDQG��$SSOLHV�FRPPDQGV��SURJUDPV��RU�XVHU�GHILQHG�IXQFWLRQV�WR�OLVWV�

7KH�QXPEHU�RI�OLVWV��Q��FDQ�EH�RPLWWHG�ZKHQ�WKH�ILUVW�RU�OHYHO���DUJXPHQW�LV�DQ\�RI�WKH�
IROORZLQJ�
� $�FRPPDQG�
� $�SURJUDP�FRQWDLQLQJ�H[DFWO\�RQH�FRPPDQG��H�J��©'83ª�
� $�SURJUDP�FRQIRUPLQJ�WR�WKH�VWUXFWXUH�RI�D�XVHU�GHILQHG�IXQFWLRQ�
7KH�ILQDO�DUJXPHQW����RU�OHYHO���REMHFW��FDQ�EH�D�ORFDO�RU�JOREDO�QDPH�WKDW�UHIHUV�WR�D�SURJUDP�
RU�FRPPDQG�
$OO�OLVWV�PXVW�EH�WKH�VDPH�OHQJWK�O��7KH�SURJUDP�LV�H[HFXWHG�O�WLPHV��RQ�WKH�LWK�LWHUDWLRQ��Q�
REMHFWV�HDFK�WDNHQ�IURP�WKH�LWK�SRVLWLRQ�LQ�HDFK�OLVW�DUH�HQWHUHG�RQ�WKH�VWDFN�LQ�WKH�VDPH�RUGHU�
DV�LQ�WKHLU�RULJLQDO�OLVWV��DQG�WKH�SURJUDP�LV�H[HFXWHG��7KH�UHVXOWV�IURP�HDFK�H[HFXWLRQ�DUH�OHIW�
RQ�WKH�VWDFN��$IWHU�WKH�ILQDO�LWHUDWLRQ��DQ\�QHZ�UHVXOWV�DUH�FRPELQHG�LQWR�D�VLQJOH�OLVW��

$FFHVV� <N /,67�352&('85(6�'2/,67
,QSXW�2XWSXW�

L = level; A = argument

6HH�DOVR� '268%6��(1'68%��168%��675($0

LQ��/A� ... L�/AQ²� L�/AQ�� L�/AQ�� Level 1/Item 1

^�OLVW�`������^�OLVW�`Q Q ©�SURJUDP�ª → ^�UHVXOWV�`
^�OLVW�`������^�OLVW�`Q Q FRPPDQG → ^�UHVXOWV�`
^�OLVW�`������^�OLVW�`Q Q QDPH → ^�UHVXOWV�`

^�OLVW�`����� ^�OLVW�`Q�� ©�SURJUDP�ª → ^�UHVXOWV�`
^�OLVW�`����� ^�OLVW�`Q�� FRPPDQG → ^�UHVXOWV�`
^�OLVW�`����� ^�OLVW�`Q�� QDPH → ^�UHVXOWV�`



Command Reference: Part B (1.1) 1-145*R�WR�,QGH[

DOSUBS
7\SH� &RPPDQG
'HVFULSWLRQ� 'R�WR�6XEOLVW�&RPPDQG��$SSOLHV�D�SURJUDP�RU�FRPPDQG�WR�JURXSV�RI�HOHPHQWV�LQ�D�OLVW�

7KH�UHDO�QXPEHU�Q�FDQ�EH�RPLWWHG�ZKHQ�WKH�ILUVW�DUJXPHQW�LV�RQH�RI�WKH�IROORZLQJ�
� $�FRPPDQG�
� $�XVHU�SURJUDP�FRQWDLQLQJ�D�VLQJOH�FRPPDQG�
� $�SURJUDP�ZLWK�D�XVHU�GHILQHG�IXQFWLRQ�VWUXFWXUH�
� $�JOREDO�RU�ORFDO�QDPH�WKDW�UHIHUV�WR�RQH�RI�WKH�DERYH�
7KH�ILUVW�LWHUDWLRQ�XVHV�HOHPHQWV���WKURXJK�Q�IURP�WKH�OLVW��WKH�VHFRQG�LWHUDWLRQ�XVHV�HOHPHQWV�
��WKURXJK�Q������DQG�VR�RQ��,Q�JHQHUDO��WKH�PWK�LWHUDWLRQ�XVHV�WKH�HOHPHQWV�IURP�WKH�OLVW�
FRUUHVSRQGLQJ�WR�SRVLWLRQV�P�WKURXJK�P���Q�²���
'XULQJ�DQ�LWHUDWLRQ��WKH�SRVLWLRQ�RI�WKH�ILUVW�HOHPHQW�XVHG�LQ�WKDW�LWHUDWLRQ�LV�DYDLODEOH�WR�WKH�
XVHU�XVLQJ�WKH�FRPPDQG�168%��DQG�WKH�QXPEHU�RI�JURXSV�RI�HOHPHQWV�LV�DYDLODEOH�XVLQJ�WKH�
FRPPDQG�(1'68%��%RWK�RI�WKHVH�FRPPDQGV�UHWXUQ�DQ�8QGHILQHG�/RFDO�1DPH�HUURU�LI�
H[HFXWHG�ZKHQ�'268%6�LV�QRW�DFWLYH�
'268%6�UHWXUQV�WKH�,QYDOLG�8VHU�)XQFWLRQ�HUURU�LI�WKH�REMHFW�DW�OHYHO���DUJXPHQW���LV�D�XVHU�
SURJUDP�WKDW�GRHV�QRW�FRQWDLQ�RQO\�RQH�FRPPDQG�DQG�GRHV�QRW�KDYH�D�XVHU�GHILQHG�IXQFWLRQ�
VWUXFWXUH��'268%6�DOVR�UHWXUQV�WKH�:URQJ�$UJXPHQW�&RXQW�HUURU�LI�WKH�REMHFW�DW�OHYHO���
DUJXPHQW���LV�D�FRPPDQG�WKDW�GRHV�QRW�DFFHSW���WR���DUJXPHQWV�RI�VSHFLILF�W\SHV��'83��527��
RU�→/,67��IRU�H[DPSOH��

$FFHVV� <N /,67�352&('85(6�'268%6
,QSXW�2XWSXW�

6HH�DOVR� '2/,67��(1'68%��168%��675($0

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

^�OLVW�`� Q ©�SURJUDP�ª → ^�OLVW�`�
^�OLVW�`� Q FRPPDQG → ^�OLVW�`�
^�OLVW�`� Q QDPH → ^�OLVW�`�

^�OLVW�`� ©�SURJUDP�ª → ^�OLVW�`�
^�OLVW�`� FRPPDQG → ^�OLVW�`�
^�OLVW�`� QDPH → ^�OLVW�`�



1-146 Command Reference: Part B (1.1)*R�WR�,QGH[

DOT
7\SH� &RPPDQG
'HVFULSWLRQ� 'RW�3URGXFW�&RPPDQG��5HWXUQV�WKH�GRW�SURGXFW�$Ã%�RI�WZR�DUUD\V�$�DQG�%��FDOFXODWHG�DV�

WKH�VXP�RI�WKH�SURGXFWV�RI�WKH�FRUUHVSRQGLQJ�HOHPHQWV�RI�WKH�WZR�DUUD\V�
%RWK�DUUD\V�PXVW�KDYH�WKH�VDPH�GLPHQVLRQV�
6RPH�DXWKRULWLHV�GHILQH�WKH�GRW�SURGXFW�RI�WZR�FRPSOH[�DUUD\V�DV�WKH�VXP�RI�WKH�SURGXFWV�RI�
WKH�FRQMXJDWHG�HOHPHQWV�RI�RQH�DUUD\�ZLWK�WKHLU�FRUUHVSRQGLQJ�HOHPHQWV�IURP�WKH�RWKHU�DUUD\��
7KH�+3����XVHV�WKH�RUGLQDU\�SURGXFWV�ZLWKRXW�FRQMXJDWLRQ��,I�\RX�SUHIHU�WKH�DOWHUQDWLYH�
GHILQLWLRQ��DSSO\�&21-�WR�RQH�DUUD\�EHIRUH�XVLQJ�'27�

$FFHVV� < % 9(&725�'27
< P�9(&725�'27

,QSXW�2XWSXW�

6HH�DOVR� &150��&5266��'(7��5150

DRAW
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� 'UDZ�3ORW�&RPPDQG��3ORWV�WKH�PDWKHPDWLFDO�GDWD�LQ�WKH�UHVHUYHG�YDULDEOH�(4�RU�WKH�

VWDWLVWLFDO�GDWD�LQ�WKH�UHVHUYHG�YDULDEOH�Σ'$7��XVLQJ�WKH�VSHFLILHG�[��DQG�\�D[LV�GLVSOD\�UDQJHV�
7KH�SORW�W\SH�GHWHUPLQHV�LI�WKH�GDWD�LQ�WKH�UHVHUYHG�YDULDEOH�(4�RU�WKH�GDWD�LQ�WKH�UHVHUYHG�
YDULDEOH�Σ'$7�LV�SORWWHG�
'5$:�GRHV�QRW�HUDVH�3,&7�EHIRUH�SORWWLQJ��H[HFXWH�(5$6(�WR�GR�VR��'5$:�GRHV�QRW�GUDZ�
D[HV��H[HFXWH�'5$;�WR�GR�VR�
:KHQ�'5$:�LV�H[HFXWHG�IURP�D�SURJUDP��WKH�JUDSKLFV�GLVSOD\��ZKLFK�VKRZV�WKH�UHVXOWDQW�
SORW��GRHV�QRW�SHUVLVW�XQOHVV�3,&785(��39,(:��ZLWK�DQ�HPSW\�OLVW�DUJXPHQW���RU�)5((=(�
LV�VXEVHTXHQWO\�H[HFXWHG�

$FFHVV� N�'5$:
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� $872��$;(6��'5$;��(5$6(��)5((=(��3,&785(��/$%(/��39,(:

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

>�DUUD\�$�@ >�DUUD\�%�@ → [



Command Reference: Part B (1.1) 1-147*R�WR�,QGH[

DRAW3DMATRIX
7\SH� &RPPDQG
'HVFULSWLRQ� 'UDZV�D��'�SORW�IURP�WKH�YDOXHV�LQ�D�VSHFLILHG�PDWUL[�

7KH�QXPEHU�RI�URZV�LQGLFDWHV�WKH�QXPEHU�RI�XQLWV�DORQJ�WKH�[�D[LV��WKH�QXPEHU�RI�FROXPQV�
LQGLFDWHV�WKH�QXPEHU�RI�XQLWV�DORQJ�WKH�\�D[LV��DQG�WKH�YDOXHV�LQ�WKH�PDWUL[�JLYH�WKH�PDJQLWXGHV�
RI�WKH�SORWWHG�SRLQWV�DORQJ�WKH�]�D[LV��,Q�RWKHU�ZRUGV��WKH�FRRUGLQDWHV�RI�D�SORWWHG�SRLQW�DUH�
�U��F��Y��ZKHUH�U�LV�WKH�URZ�QXPEHU��F�WKH�FROXPQ�QXPEHU�DQG�Y�WKH�YDOXH�LQ�WKH�FRUUHVSRQGLQJ�
FHOO�RI�WKH�PDWUL[�
<RX�FDQ�OLPLW�WKH�SRLQWV�WKDW�DUH�SORWWHG�E\�VSHFLILQJ�D�PLQLPXP�YDOXH��YPLQ��DQG�D�PD[LPXP�
YDOXH��YPD[���9DOXHV�LQ�WKH�PDWUL[�RXWVLGH�WKLV�UDQJH�DUH�QRW�SORWWHG��,I�DOO�YDOXHV�DUH�LQFOXGHG��
WKH�WRWDO�QXPEHU�RI�SRLQWV�SORWWHG�LV�U�ï�F�
2QFH�WKH�SORW�KDV�EHHQ�GUDZQ��\RX�FDQ�URWDWH�LW�LQ�YDULRXV�ZD\V�E\�SUHVVLQJ�WKH�IROORZLQJ�NH\V�

}�DQG�{�URWDWH�WKH�SORW�DURXQG�WKH�[�D[LV��LQ�GLIIHUHQW�GLUHFWLRQV�
[�DQG�]�URWDWH�WKH�SORW�DURXQG�WKH�\�D[LV��LQ�GLIIHUHQW�GLUHFWLRQV�
i DQG�l�URWDWH�WKH�SORW�DURXQG�WKH�]�D[LV��LQ�GLIIHUHQW�GLUHFWLRQV�

$FFHVV� N�)$67�'0$75,;
,QSXW�2XWSXW�

6HH�DOVR� )$67�'

DRAX
7\SH� &RPPDQG
'HVFULSWLRQ� 'UDZ�$[HV�&RPPDQG��'UDZV�D[HV�LQ�3,&7�

7KH�FRRUGLQDWHV�RI�WKH�D[HV�LQWHUVHFWLRQ�DUH�VSHFLILHG�E\�$;(6��$[HV�WLFN�PDUNV�DUH�VSHFLILHG�
LQ�33$5�ZLWK�WKH�$7,&.��RU�$;(6�FRPPDQG��'5$;�GRHV�QRW�GUDZ�D[HV�ODEHOV��H[HFXWH�
/$%(/�WR�GR�VR�

$FFHVV� N�'5$;
,QSXW� 1RQH
2XWSXW� 1RQH

Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

>>�PDWUL[�@@ YPLQ YPD[ →



1-148 Command Reference: Part B (1.1)*R�WR�,QGH[

6HH�DOVR� $;(6��'5$:��/$%(/

DROP
7\SH� 531�&RPPDQG
'HVFULSWLRQ� 'URS�2EMHFW�&RPPDQG��5HPRYHV�WKH�OHYHO���REMHFW�IURP�WKH�VWDFN�
$FFHVV� <N 67$&.�'523
,QSXW�2XWSXW�

6HH�DOVR� &/($5��'5231��'523�

DROP2
7\SH� 531�&RPPDQG
'HVFULSWLRQ� 'URS���2EMHFWV�&RPPDQG��5HPRYHV�WKH�ILUVW�WZR�REMHFWV�IURP�WKH�VWDFN�
$FFHVV� <N 67$&.�'523�
,QSXW�2XWSXW�

6HH�DOVR� &/($5��'523��'5231

DROPN
7\SH� 531�&RPPDQG
'HVFULSWLRQ� 'URS�Q�2EMHFWV�&RPPDQG��5HPRYHV�WKH�ILUVW�Q�����REMHFWV�IURP�WKH�VWDFN��WKH�ILUVW�Q�REMHFWV�

H[FOXGLQJ�WKH�LQWHJHU�Q�LWVHOI��
$FFHVV� <N67$&.�'5231
,QSXW�2XWSXW�

Level 1 Level 1

REM →

Level 2 Level 1 Level 1

REM� REM� →

LevelQ�� ... Level 2 Level 1 Level 1

REM������REMQ Q →



Command Reference: Part B (1.1) 1-149*R�WR�,QGH[

6HH�DOVR� &/($5��'523��'523�

DTAG
7\SH� &RPPDQG
'HVFULSWLRQ� 'HOHWH�7DJ�&RPPDQG��'7$*�UHPRYHV�DOO�WDJV��ODEHOV��IURP�DQ�REMHFW�

7KH�OHDGLQJ�FRORQ�LV�QRW�VKRZQ�IRU�UHDGDELOLW\�ZKHQ�WKH�WDJJHG�REMHFW�LV�RQ�WKH�VWDFN�
'7$*�KDV�QR�HIIHFW�RQ�DQ�XQWDJJHG�REMHFW�

$FFHVV� <N 7<3(�'7$*
,QSXW�2XWSXW�

6HH�DOVR� /,67→��→7$*

DUP
7\SH� 531�&RPPDQG
'HVFULSWLRQ� 'XSOLFDWH�2EMHFW�&RPPDQG��'83�UHWXUQV�D�FRS\�RI�WKH�DUJXPHQW��RU�WKH�REMHFW�RQ�OHYHO����
$FFHVV� <N 67$&.�'83
,QSXW�2XWSXW�

6HH�DOVR� '831��'83���3,&.

DUP2
7\SH� 531�&RPPDQG
'HVFULSWLRQ� 'XSOLFDWH���2EMHFWV�&RPPDQG��'83��UHWXUQV�FRSLHV�RI�WKH�WZR�REMHFWV�RQ�OHYHOV���DQG���RI�

WKH�VWDFN�
$FFHVV� <N 67$&.�'83�

Level 1/Argument 1 Level 1/Item 1

WDJ�REM → REM

Level 1 Level 2 Level 1

REM → REM REM



1-150 Command Reference: Part B (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

L = level

6HH�DOVR� '83��'831��3,&.

DUPDUP
7\SH� 53/�&RPPDQG
'HVFULSWLRQ� 'XSOLFDWHV�DQ�REMHFW�WZLFH��
$FFHVV� 3N 67$&.�'83'83

,QSXW�2XWSXW�

6HH�DOVR� '83��1'831��'831��'83�

DUPN
7\SH� 531�&RPPDQG�
'HVFULSWLRQ� 'XSOLFDWH�Q�2EMHFWV�&RPPDQG��7DNHV�DQ�LQWHJHU�Q�IURP�OHYHO���RI�WKH�VWDFN��DQG�UHWXUQV�

FRSLHV�RI�WKH�REMHFWV�RQ�VWDFN�OHYHOV���WKURXJK�Q�����
$FFHVV� <N 67$&.�'831
,QSXW�2XWSXW�

L = level

6HH�DOVR� '83��'83���3,&.

L� L� L� L� L� L�

REM� REM� → REM� REM� REM� REM�

Level 1 Level 3 Level 2 Level 1

REM → REM REM REM

LL�� LL�…L� L� L� L L�Q L L�Q²� ... L� L�

REM� REM��«�REML²� REML Q → REM� REM������REML²� REML



Command Reference: Part B (1.1) 1-151*R�WR�,QGH[

D→R
7\SH� )XQFWLRQ
'HVFULSWLRQ� 'HJUHHV�WR�5DGLDQV�)XQFWLRQ��&RQYHUWV�D�UHDO�QXPEHU�UHSUHVHQWLQJ�DQ�DQJOH�LQ�GHJUHHV�WR�LWV�

HTXLYDOHQW�LQ�UDGLDQV�
7KLV�IXQFWLRQ�RSHUDWHV�LQGHSHQGHQWO\�RI�WKH�DQJOH�PRGH�

$FFHVV� < P�5($/�'→5

,QSXW�2XWSXW�

6HH�DOVR� 5→'

Level 1/Argument 1 Level 1/Item 1

[ → �π�����[

V\PE
 → 
'→5�V\PE�




1-152 Command Reference: Part B (1.1)*R�WR�,QGH[

E to F
e
7\SH� )XQFWLRQ
'HVFULSWLRQ� H�)XQFWLRQ��5HWXUQV�WKH�V\PEROLF�FRQVWDQW�H�RU�LWV�QXPHULFDO�UHSUHVHQWDWLRQ����������������

7KH�QXPEHU�UHWXUQHG�IRU�H�LV�WKH�FORVHVW�DSSUR[LPDWLRQ�WR����GLJLW�DFFXUDF\��)RU�
H[SRQHQWLDWLRQ��XVH�WKH�H[SUHVVLRQ�(;3�[��UDWKHU�WKDQ�HA[��VLQFH�WKH�IXQFWLRQ�(;3�XVHV�D�
VSHFLDO�DOJRULWKP�WR�FRPSXWH�WKH�H[SRQHQWLDO�WR�JUHDWHU�DFFXUDF\�

$FFHVV� ` <�(
< P�&2167$176�H
< P�&2167$176������������«

,QSXW�2XWSXW�

6HH�DOVR� (;3��(;30��L��/1��/13���0$;5��0,15��π

EDIT
7\SH� &RPPDQG
'HVFULSWLRQ� (GLW�&RPPDQG��0RYHV�VSHFLILHG�REMHFW�WR�WKH�FRPPDQG�OLQH�ZKHUH�LW�FDQ�EH�HGLWHG�
$FFHVV� N�(',7
6HH�DOVR� 9,6,7

EDITB
7\SH� &RPPDQG
'HVFULSWLRQ� (GLW�&RPPDQG��2SHQV�WKH�VSHFLILHG�REMHFW�LQ�WKH�PRVW�VXLWDEOH�HGLWRU��)RU�H[DPSOH��LI�\RX�

XVH�D�PDWUL[�DV�WKH�VSHFLILHG�REMHFW��WKH�FRPPDQG�RSHQV�LW�LQ�0DWUL[�:ULWHU�
$FFHVV� N�(',7
6HH�DOVR� 9,6,7

Level 1/Argument 1 Level 1/Item 1

→ 
H

→ �������������



Command Reference: Part B (1.1) 1-153*R�WR�,QGH[

EGV
7\SH� &RPPDQG
'HVFULSWLRQ� (LJHQYDOXHV�DQG�(LJHQYHFWRUV�&RPPDQG��&RPSXWHV�WKH�HLJHQYDOXHV�DQG�ULJKW�HLJHQYHFWRUV�

IRU�D�VTXDUH�PDWUL[�
7KH�UHVXOWLQJ�YHFWRU�(9DO�FRQWDLQV�WKH�FRPSXWHG�HLJHQYDOXHV��7KH�FROXPQV�RI�PDWUL[�(9HF�
FRQWDLQ�WKH�ULJKW�HLJHQYHFWRUV�FRUUHVSRQGLQJ�WR�WKH�HOHPHQWV�RI�YHFWRU�(9DO�
7KH�FRPSXWHG�UHVXOWV�VKRXOG�PLQLPL]H��ZLWKLQ�FRPSXWDWLRQDO�SUHFLVLRQ��

ZKHUH�GLDJ��(9DO��GHQRWHV�WKH�Q�ï�Q�GLDJRQDO�PDWUL[�FRQWDLQLQJ�WKH�HLJHQYDOXHV�(9DO�
$FFHVV� < % (,*(19(&725�(*9

< P�0$75,;�(*9
,QSXW�2XWSXW�

6HH�DOVR� (*9/

EGVL
7\SH� &RPPDQG
'HVFULSWLRQ� (LJHQYDOXHV�&RPPDQG��&RPSXWHV�WKH�HLJHQYDOXHV�RI�D�VTXDUH�PDWUL[�

7KH�UHVXOWLQJ�YHFWRU�/�FRQWDLQV�WKH�FRPSXWHG�HLJHQYDOXHV�
$FFHVV� < % (,*(19(&725�(*9/

< P�0$75,;�(*9/
,QSXW�2XWSXW�

6HH�DOVR� (*9

Level 1/Argument 1 Level 2/Item 1 Level 1/Item 2

>>PDWUL[�@@$ → >>PDWUL[�@@(9HF >YHFWRU�@(9DO

Level 1/Argument 1 Level 1/Item 1

>>PDWUL[�@@$ → >YHFWRU�@(9DO

A EVec EVec diag EVal( )⋅–⋅
n A⋅

-------------------------------------------------------------------------------



1-154 Command Reference: Part B (1.1)*R�WR�,QGH[

ELSE
7\SH� &RPPDQG
'HVFULSWLRQ� (/6(�&RPPDQG��6WDUWV�IDOVH�FODXVH�LQ�FRQGLWLRQDO�RU�HUURU�WUDSSLQJ�VWUXFWXUH�

6HH�WKH�,)�DQG�,)(55�NH\ZRUG�HQWULHV�IRU�PRUH�LQIRUPDWLRQ�
$FFHVV� <N%5$1&+�(/6(
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� ,)��&$6(��'2��(/6(��,)(55��5(3($7��7+(1��817,/��:+,/(

END
7\SH� &RPPDQG
'HVFULSWLRQ� (1'�&RPPDQG��(QGV�FRQGLWLRQDO��HUURU�WUDSSLQJ��DQG�LQGHILQLWH�ORRS�VWUXFWXUHV�

6HH�WKH�,)��&$6(��,)(55��'2��DQG�:+,/(�NH\ZRUG�HQWULHV�IRU�PRUH�LQIRUPDWLRQ�
$FFHVV� <N%5$1&+�(1'
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� ,)��&$6(��'2��(/6(��,)(55��5(3($7��7+(1��817,/��:+,/(

ENDSUB
7\SH� &RPPDQG
'HVFULSWLRQ� (QGLQJ�6XEOLVW�&RPPDQG��3URYLGHV�D�ZD\�WR�DFFHVV�WKH�WRWDO�QXPEHU�RI�VXEOLVWV�FRQWDLQHG�LQ�

WKH�OLVW�XVHG�E\�'268%6�
5HWXUQV�DQ�8QGHILQHG�/RFDO�1DPH�HUURU�LI�H[HFXWHG�ZKHQ�'268%6�LV�QRW�DFWLYH�

$FFHVV� <N/,67�352&('85(6�(1'68%
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� '268%6��168%



Command Reference: Part B (1.1) 1-155*R�WR�,QGH[

ENG
7\SH� &RPPDQG
'HVFULSWLRQ� (QJLQHHULQJ�0RGH�&RPPDQG��6HWV�WKH�QXPEHU�GLVSOD\�IRUPDW�WR�HQJLQHHULQJ�PRGH��ZKLFK�

GLVSOD\V�RQH�WR�WKUHH�GLJLWV�WR�WKH�OHIW�RI�WKH�IUDFWLRQ�PDUN��GHFLPDO�SRLQW��DQG�DQ�H[SRQHQW�
WKDW�LV�D�PXOWLSOH�RI�WKUHH��7KH�WRWDO�QXPEHU�RI�VLJQLILFDQW�GLJLWV�GLVSOD\HG�LV�Q�����
(QJLQHHULQJ�PRGH�XVHV�Q�����VLJQLILFDQW�GLJLWV��ZKHUH���≤�Q�≤������9DOXHV�IRU�Q�RXWVLGH�WKLV�
UDQJH�DUH�URXQGHG�XS�RU�GRZQ���$�QXPEHU�LV�GLVSOD\HG�RU�SULQWHG�DV�IROORZV�

(sign) mantissa ( (sign) exponent

ZKHUH�WKH�PDQWLVVD�LV�RI�WKH�IRUP��QQ�Q��Q«���ZLWK�XS�WR����GLJLWV�WRWDO��DQG�WKH�H[SRQHQW�KDV�
RQH�WR�WKUHH�GLJLWV�
$�QXPEHU�ZLWK�DQ�H[SRQHQW�RI�²����LV�GLVSOD\HG�DXWRPDWLFDOO\�LQ�VFLHQWLILF�PRGH�

$FFHVV� �N�(1*
,QSXW�2XWSXW�

6HH�DOVR� ),;��6&,��67'

EQW
7\SH� &RPPDQG
'HVFULSWLRQ� 2SHQV�(TXDWLRQ�:ULWHU��ZKHUH�\RX�FDQ�HGLW�DQ�H[SUHVVLRQ�

,I�WKH�REMHFW�\RX�VSHFLI\³RU�WKH�REMHFW�RQ�OHYHO��³LV�QRW�WKH�W\SH�RI�REMHFW�WKDW�FDQ�EH�HGLWHG�
LQ�(TXDWLRQ�:ULWHU��(4:�SODFHV�WKH�REMHFW�RQ�WKH�FRPPDQG�OLQH��ZKHUH�\RX�HGLW�LW�

$FFHVV� N�(4:

,QSXW�2XWSXW�

6HH�DOVR� (',7��(',7%��9,6,7��9,6,7%

Level 1/Argument 1 Level 1/Item 1

Q →

Level 1/Argument 1 Level 1/Item 1

H[S� → H[S�



1-156 Command Reference: Part B (1.1)*R�WR�,QGH[

EQ→
7\SH� &RPPDQG
'HVFULSWLRQ� (TXDWLRQ�WR�6WDFN�&RPPDQG��6HSDUDWHV�DQ�HTXDWLRQ�LQWR�LWV�OHIW�DQG�ULJKW�VLGHV�

,I�WKH�DUJXPHQW�LV�DQ�H[SUHVVLRQ��LW�LV�WUHDWHG�DV�DQ�HTXDWLRQ�ZKRVH�ULJKW�VLGH�HTXDOV�]HUR�
$FFHVV� <N 7<3(�(4→

,QSXW�2XWSXW�

6HH�DOVR� $55<→��'7$*��/,67→��2%-→��675→

ERASE
7\SH� &RPPDQG�
'HVFULSWLRQ� (UDVH�3,&7�&RPPDQG��(UDVHV�3,&7��OHDYLQJ�D�EODQN�3,&7�RI�WKH�VDPH�GLPHQVLRQV�
$FFHVV� N�(5$6(
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� '5$:

Level 1/Argument 1 Level 2/Item 1 Level 1/Item 2


V\PE� V\PE�
 → 
V\PE�
 
V\PE�

] → ] �


QDPH
 → 
QDPH
 �

[BXQLW
 → 
[BXQLW
 �

V\PE
 → 
V\PE
 �



Command Reference: Part B (1.1) 1-157*R�WR�,QGH[

ERR0
7\SH� &RPPDQG
'HVFULSWLRQ� &OHDU�/DVW�(UURU�1XPEHU�&RPPDQG��&OHDUV�WKH�ODVW�HUURU�QXPEHU�VR�WKDW�D�VXEVHTXHQW�

H[HFXWLRQ�RI�(551�UHWXUQV����K��DQG�FOHDUV�WKH�ODVW�HUURU�PHVVDJH�
$FFHVV� <N (5525�(55�
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� '2(55��(550��(551

ERRM
7\SH� &RPPDQG
'HVFULSWLRQ� (UURU�0HVVDJH�&RPPDQG��5HWXUQV�D�VWULQJ�FRQWDLQLQJ�WKH�HUURU�PHVVDJH�RI�WKH�PRVW�UHFHQW�

FDOFXODWRU�HUURU�
(550�UHWXUQV�WKH�VWULQJ�IRU�DQ�HUURU�JHQHUDWHG�E\�'2(55��,I�WKH�DUJXPHQW�WR�'2(55�ZDV�
���WKH�VWULQJ�UHWXUQHG�E\�(550�LV�HPSW\��

$FFHVV� <N (5525�(550
,QSXW�2XWSXW�

6HH�DOVR� '2(55��(551��(55�

ERRN
7\SH� &RPPDQG
'HVFULSWLRQ� (UURU�1XPEHU�&RPPDQG��5HWXUQV�WKH�HUURU�QXPEHU�RI�WKH�PRVW�UHFHQW�FDOFXODWRU�HUURU�

,I�WKH�PRVW�UHFHQW�HUURU�ZDV�JHQHUDWHG�E\�'2(55�ZLWK�D�VWULQJ�DUJXPHQW��(551�UHWXUQV�
������K��,I�WKH�PRVW�UHFHQW�HUURU�ZDV�JHQHUDWHG�E\�'2(55�ZLWK�D�ELQDU\�LQWHJHU�DUJXPHQW��
(551�UHWXUQV�WKDW�ELQDU\�LQWHJHU���,I�WKH�PRVW�UHFHQW�HUURU�ZDV�JHQHUDWHG�E\�'2(55�ZLWK�
D�UHDO�QXPEHU�DUJXPHQW��(551�UHWXUQV�WKH�ELQDU\�LQWHJHU�FRQYHUVLRQ�RI�WKH�UHDO�QXPEHU��

$FFHVV� <N (5525�(551

Level 1/Argument 1 Level 1/Item 1

→ ´HUURU�PHVVDJHµ



1-158 Command Reference: Part B (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� '2(55��(550��(55�

EVAL
7\SH� &RPPDQG
'HVFULSWLRQ� (YDOXDWH�2EMHFW�&RPPDQG��(YDOXDWHV�WKH�REMHFW�

7KH�IROORZLQJ�WDEOH�GHVFULEHV�WKH�HIIHFW�RI�WKH�HYDOXDWLRQ�RQ�GLIIHUHQW�REMHFW�W\SHV�
.

Level 1/Argument 1 Level 1/Item 1

→ �QHUURU

Obj. Type Effect of Evaluation

/RFDO�1DPH 5HFDOOV�WKH�FRQWHQWV�RI�WKH�YDULDEOH�

*OREDO�1DPH &DOOV�WKH�FRQWHQWV�RI�WKH�YDULDEOH�
� $�QDPH�LV�HYDOXDWHG�
� $�SURJUDP�LV�HYDOXDWHG�
� $�GLUHFWRU\�EHFRPHV�WKH�FXUUHQW�GLUHFWRU\�
� 2WKHU�REMHFWV�DUH�SXW�RQ�WKH�VWDFN�

,I�QR�YDULDEOH�H[LVWV�IRU�D�JLYHQ�QDPH��
HYDOXDWLQJ�WKH�QDPH�UHWXUQV�WKH�QDPH�WR�WKH�

VWDFN�

3URJUDP (QWHUV�HDFK�REMHFW�LQ�WKH�SURJUDP�
� 1DPHV�DUH�HYDOXDWHG��XQOHVV�TXRWHG��
� &RPPDQGV�DUH�HYDOXDWHG�
� 2WKHU�REMHFWV�DUH�SXW�RQ�WKH�VWDFN�



Command Reference: Part B (1.1) 1-159*R�WR�,QGH[

7R�HYDOXDWH�D�V\PEROLF�DUJXPHQW�WR�D�QXPHULFDO�UHVXOW��HYDOXDWH�WKH�DUJXPHQW�LQ�1XPHULFDO�
5HVXOW�PRGH��IODJ�²��VHW��RU�H[HFXWH�→180�RQ�WKDW�DUJXPHQW�

$FFHVV� >ù

,QSXW�2XWSXW�

6HH�DOVR� →180��6<6(9$/

/LVW (QWHUV�HDFK�REMHFW�LQ�WKH�OLVW�
� 1DPHV�DUH�HYDOXDWHG�
� &RPPDQGV�DUH�HYDOXDWHG
� 3URJUDPV�DUH�HYDOXDWHG�
� 2WKHU�REMHFWV�DUH�SXW�RQ�WKH�VWDFN�

7DJJHG ,I�WKH�WDJ�VSHFLILHV�D�SRUW��UHFDOOV�DQG�
HYDOXDWHV�WKH�VSHFLILHG�REMHFW��2WKHUZLVH��
SXWV�WKH�XQWDJJHG�REMHFW�RQ�WKH�VWDFN�

$OJHEUDLF (QWHUV�HDFK�REMHFW�LQ�WKH�DOJHEUDLF�H[SUHVVLRQ�
� 1DPHV�DUH�HYDOXDWHG�
� &RPPDQGV�DUH�HYDOXDWHG�
� 2WKHU�REMHFWV�DUH�SXW�RQ�WKH�VWDFN�

&RPPDQG��)XQFWLRQ��
;/,%�1DPH

(YDOXDWHV�WKH�VSHFLILHG�REMHFW�

2WKHU�2EMHFWV 3XWV�WKH�REMHFW�RQ�WKH�VWDFN�

Level 1/Argument 1 Level 1/Item 1

REM → �VHH�DERYH�

Obj. Type Effect of Evaluation (Continued)



1-160 Command Reference: Part B (1.1)*R�WR�,QGH[

EXP
7\SH� $QDO\WLF�)XQFWLRQ
'HVFULSWLRQ� ([SRQHQWLDO�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�H[SRQHQWLDO��RU�QDWXUDO�DQWLORJDULWKP��RI�WKH�

DUJXPHQW��WKDW�LV��H�UDLVHG�WR�WKH�JLYHQ�SRZHU�
(;3�XVHV�H[WHQGHG�SUHFLVLRQ�FRQVWDQWV�DQG�D�VSHFLDO�DOJRULWKP�WR�FRPSXWH�LWV�UHVXOW�WR�IXOO�
���GLJLW�SUHFLVLRQ�IRU�DOO�DUJXPHQWV�WKDW�GR�QRW�WULJJHU�DQ�XQGHUIORZ�RU�RYHUIORZ�HUURU�
(;3�SURYLGHV�D�PRUH�DFFXUDWH�UHVXOW�IRU�WKH�H[SRQHQWLDO�WKDQ�FDQ�EH�REWDLQHG�E\�XVLQJ�H�q��
7KH�GLIIHUHQFH�LQ�DFFXUDF\�LQFUHDVHV�DV�]�LQFUHDVHV��)RU�H[DPSOH�

)RU�FRPSOH[�DUJXPHQWV�
e(x,y) = excosy + iexsiny

$FFHVV� <Q

,QSXW�2XWSXW�

6HH�DOVR� $/2*��(;30��/1��/2*

z EXP(z) ez

� ������������� �������������

�� ������������� �������������

��� �������������(�� �������������(��

��� �������������(��� �������������(���

���� ������������(��� ������������(���

Level 1/Argument 1 Level 1/Item 1

] → H]


V\PE
 → 
(;3�V\PE�




Command Reference: Part B (1.1) 1-161*R�WR�,QGH[

EXPAN
7\SH� &RPPDQG
'HVFULSWLRQ� ([SDQG�3URGXFWV�&RPPDQG��5HZULWHV�DQ�DOJHEUDLF�H[SUHVVLRQ�RU�HTXDWLRQ�E\�H[SDQGLQJ�

SURGXFWV�DQG�SRZHUV��6DPH�DV�WKH�(;3$1'�FRPPDQG��VHH�YROXPH����&$6�&RPPDQGV��
$FFHVV� N�(;3$1
,QSXW�2XWSXW�

6HH�DOVR� &2/&7��(;3/$1'��,62/��48$'��6+2:

EXPFIT
7\SH� &RPPDQG
'HVFULSWLRQ� ([SRQHQWLDO�&XUYH�)LW�&RPPDQG��6WRUHV�(;3),7�DV�WKH�ILIWK�SDUDPHWHU�LQ�WKH�UHVHUYHG�

YDULDEOH�Σ3$5��LQGLFDWLQJ�WKDW�VXEVHTXHQW�H[HFXWLRQV�RI�/5�DUH�WR�XVH�WKH�H[SRQHQWLDO�FXUYH�
ILWWLQJ�PRGHO�
/,1),7�LV�WKH�GHIDXOW�VSHFLILFDWLRQ�LQ�Σ3$5�

$FFHVV� N�(;3),7
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %(67),7��/5��/,1),7��/2*),7��3:5),7

EXPM
7\SH� $QDO\WLF�)XQFWLRQ
'HVFULSWLRQ� ([SRQHQWLDO�0LQXV���$QDO\WLF�)XQFWLRQ��5HWXUQV�H[�²���

)RU�YDOXHV�RI�[�FORVH�WR�]HUR��(;30�[��UHWXUQV�D�PRUH�DFFXUDWH�UHVXOW�WKDQ�GRHV�(;3�[�²���
�8VLQJ�(;30�DOORZV�ERWK�WKH�DUJXPHQW�DQG�WKH�UHVXOW�WR�EH�QHDU�]HUR��DQG�DYRLGV�DQ�
LQWHUPHGLDWH�UHVXOW�QHDU����7KH�FDOFXODWRU�FDQ�H[SUHVV�QXPEHUV�ZLWKLQ���²����RI�]HUR��EXW�
ZLWKLQ�RQO\���²���RI����

Level 1/Argument 1 Level 1/Item 1

[ → [

V\PE�
 → 
V\PE�

�[��\� → �[��\�



1-162 Command Reference: Part B (1.1)*R�WR�,QGH[

$FFHVV� < P�+<3(5%2/,&�(;30
< *�(;30

,QSXW�2XWSXW�

6HH�DOVR� (;3��/13�

EYEPT
7\SH� &RPPDQG
'HVFULSWLRQ� (\H�3RLQW�&RPPDQG��6SHFLILHV�WKH�FRRUGLQDWHV�RI�WKH�H\H�SRLQW�LQ�D�SHUVSHFWLYH�SORW�

[SRLQW��\SRLQW��DQG�]SRLQW�DUH�UHDO�QXPEHUV�WKDW�VHW�WKH�[���\���DQG�]�FRRUGLQDWHV�DV�WKH�H\H�SRLQW�
IURP�ZKLFK�WR�YLHZ�D��'�SORW
V�YLHZ�YROXPH��7KH�\�FRRUGLQDWH�PXVW�DOZD\V�EH���XQLW�OHVV�WKDQ�
WKH�YLHZ�YROXPH
V�QHDUHVW�SRLQW��\QHDU�RI�<92/���7KHVH�FRRUGLQDWHV�DUH�VWRUHG�LQ�WKH�UHVHUYHG�
YDULDEOH�93$5�

$FFHVV� N�(<(37
,QSXW�2XWSXW�

6HH�DOVR� 180;��180<��;92/��;;51*��<92/��<<51*��=92/

F0λ
7\SH� )XQFWLRQ
'HVFULSWLRQ� %ODFN�%RG\�(PLVVLYH�3RZHU�)XQFWLRQ��5HWXUQV�WKH�IUDFWLRQ�RI�WRWDO�EODFN�ERG\�HPLVVLYH�

SRZHU�DW�WHPSHUDWXUH�[7�EHWZHHQ�ZDYHOHQJWKV���DQG�\ODPEGD��,I�XQLWV�DUH�QRW�VSHFLILHG��\ODPEGD�
KDV�LPSOLHG�XQLWV�RI�PHWHUV�DQG�[7�KDV�LPSOLHG�XQLWV�RI�.�
)�λ�UHWXUQV�D�GLPHQVLRQOHVV�IUDFWLRQ�

$FFHVV� N�)�λ

Level 1/Argument 1 Level 1/Item 1

[ → H[�²��

V\PE
 → 
(;30�V\PE�


Level 3/Argument 1 Level 2/Argument 2 Level 1/Argument 3 Level 1/Item 1

[SRLQW \SRLQW ]SRLQW →



Command Reference: Part B (1.1) 1-163*R�WR�,QGH[

,QSXW�2XWSXW�

FACT
7\SH� &RPPDQG
'HVFULSWLRQ� )DFWRULDO��*DPPD��)XQFWLRQ��)$&7�LV�WKH�VDPH�DV����6HH���
$FFHVV� 1RQH��0XVW�EH�W\SHG�LQ�
,QSXW�2XWSXW�

FANNING
7\SH� )XQFWLRQ
'HVFULSWLRQ� )DQQLQJ�)ULFWLRQ�)DFWRU�)XQFWLRQ��&DOFXODWHV�WKH�)DQQLQJ�IULFWLRQ�IDFWRU�RI�FHUWDLQ�IOXLG�

IORZV�
)$11,1*�FDOFXODWHV�WKH�)DQQLQJ�IULFWLRQ�IDFWRU��D�FRUUHFWLRQ�IDFWRU�IRU�WKH�IULFWLRQDO�HIIHFWV�
RI�IOXLG�IORZV�KDYLQJ�FRQVWDQW�WHPSHUDWXUH��FURVV�VHFWLRQ��YHORFLW\��DQG�YLVFRVLW\��D�W\SLFDO�
SLSH�IORZ��IRU�H[DPSOH���[[�'�LV�WKH�UHODWLYH�URXJKQHVV��WKH�UDWLR�RI�WKH�FRQGXLW�URXJKQHVV�WR�
LWV�GLDPHWHU���\5H�LV�WKH�5H\QROGV�QXPEHU��7KH�IXQFWLRQ�XVHV�GLIIHUHQW�FRPSXWDWLRQ�URXWLQHV�
IRU�ODPLQDU�IORZ��5H�≤�������DQG�WXUEXOHQW�IORZ��5H�!��������[[�'�DQG�\5H�PXVW�EH�UHDO�
QXPEHUV�RU�XQLW�REMHFWV�WKDW�UHGXFH�WR�GLPHQVLRQOHVV�QXPEHUV��DQG�ERWK�QXPEHUV�PXVW�EH�
JUHDWHU�WKDQ���

$FFHVV� N�)$11,1*

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

\ODPEGD [7 → [SRZHU
\ODPEGD 
V\PE
 → 
)�λ�\ODPEGD�V\PE�


V\PE
 [7 → 
)�λ�V\PE�[7�


V\PE�
 
V\PE�
 → 
)�λ�V\PE��V\PE��


Level 1/Argument 1 Level 1/Item 1

Q → Q�
[ → Γ�[�����


V\PE
 → 
�V\PE��




1-164 Command Reference: Part B (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� '$5&<

FAST3D
7\SH� &RPPDQG
'HVFULSWLRQ� )DVW��'�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�)$67��'�

:KHQ�SORW�W\SH�LV�VHW�WR�)$67�'��WKH�'5$:�FRPPDQG�SORWV�DQ�LPDJH�JUDSK�RI�D���YHFWRU�
YDOXHG�IXQFWLRQ�RI�WZR�YDULDEOHV��)$67�'�UHTXLUHV�YDOXHV�LQ�WKH�UHVHUYHG�YDULDEOHV�(4��
93$5��DQG�33$5�
93$5�LV�PDGH�XS�RI�WKH�IROORZLQJ�HOHPHQWV�
^�[OHIW�[ULJKW��\QHDU��\IDU�]ORZ�]KLJK�[PLQ�[PD[��\PLQ��\PD[�[H\H��\H\H�]H\H�[VWHS��\VWHS�`
)RU�SORW�W\SH�)$67�'��WKH�HOHPHQWV�RI�93$5�DUH�XVHG�DV�IROORZV�
� [OHIW�DQG�[ULJKW�DUH�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�ZLGWK�RI�WKH�YLHZ�VSDFH�

� \QHDU�DQG�\IDU�DUH�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�GHSWK�RI�WKH�YLHZ�VSDFH�

� ]ORZ�DQG�]KLJK�DUH�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�KHLJKW�RI�WKH�YLHZ�VSDFH�

� [PLQ�DQG�[PD[�DUH�QRW�XVHG�

� \PLQ�DQG�\PD[�DUH�QRW�XVHG�

� [H\H��\H\H��DQG�]H\H�DUH�DUH�QRW�XVHG�

� [VWHS�DQG�\VWHS�DUH�UHDO�QXPEHUV�WKDW�VHW�WKH�QXPEHU�RI�[�FRRUGLQDWHV�YHUVXV�WKH�QXPEHU�
RI�\�FRRUGLQDWHV�SORWWHG�

7KH�SORWWLQJ�SDUDPHWHUV�DUH�VSHFLILHG�LQ�WKH�UHVHUYHG�YDULDEOH�33$5��ZKLFK�KDV�WKLV�IRUP�
^��xmin, ymin���xmax, ymax��indep�res�axes�ptype�depend `

)RU�SORW�W\SH�)$67�'��WKH�HOHPHQWV�RI�33$5�DUH�XVHG�DV�IROORZV�
� �[PLQ��\PLQ��LV�QRW�XVHG�

Level 2/Argument 1 Level 1/Argument 2 Level 1/Item 1

[[�' \5H → [IDQQLQJ
[[�' 
V\PE
 → 
)$11,1*�[[�'�V\PE�


V\PE
 \5H → 
)$11,1*�V\PE�\5H�


V\PE�
 
V\PE�
 → 
)$11,1*�V\PE��V\PE��




Command Reference: Part B (1.1) 1-165*R�WR�,QGH[

� �[PD[��\PD[��LV�QRW�XVHG�

� LQGHS�LV�D�QDPH�VSHFLI\LQJ�WKH�LQGHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�RI�LQGHS�LV�;�
� UHV�LV�QRW�XVHG�
� D[HV�LV�QRW�XVHG�
� SW\SH�LV�D�FRPPDQG�QDPH�VSHFLI\LQJ�WKH�SORW�W\SH��([HFXWLQJ�WKH�FRPPDQG�)$67�'�
SODFHV�WKH�QDPH�)$67�'�LQ�SW\SH�

� GHSHQG�LV�D�QDPH�VSHFLI\LQJ�WKH�GHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�LV�<�
$FFHVV� N�)$67�'
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$5��&21,&��',))(4��)81&7,21��*5,'0$3��+,672*5$0��3$5$0(75,&��

3$5685)$&(��3&217285��32/$5��6&$77(5��6/23(),(/'��7587+��
:,5()5$0(��<6/,&(

FC?
7\SH� &RPPDQG
'HVFULSWLRQ� )ODJ�&OHDU"�&RPPDQG��7HVWV�ZKHWKHU�WKH�V\VWHP�RU�XVHU�IODJ�VSHFLILHG�E\�QIODJ�QXPEHU�LV�FOHDU��

DQG�UHWXUQV�D�FRUUHVSRQGLQJ�WHVW�UHVXOW�����WUXH��LI�WKH�IODJ�LV�FOHDU�RU����IDOVH��LI�WKH�IODJ�LV�VHW��
$FFHVV� <N 7(67�)&"
,QSXW�2XWSXW�

6HH�DOVR� &)��)&"&��)6"�)6"&��6)

FC?C
7\SH� &RPPDQG
'HVFULSWLRQ� )ODJ�&OHDU"�&OHDU�&RPPDQG��7HVWV�ZKHWKHU�WKH�V\VWHP�RU�XVHU�IODJ�VSHFLILHG�E\�QIODJ�QXPEHU�LV�

FOHDU��DQG�UHWXUQV�D�FRUUHVSRQGLQJ�WHVW�UHVXOW�����WUXH��LI�WKH�IODJ�LV�FOHDU�RU����IDOVH��LI�WKH�IODJ�
LV�VHW��$IWHU�WHVWLQJ��FOHDUV�WKH�IODJ�

$FFHVV� <N 7(67�)&"&

Level 1/Argument 1 Level 1/Item 1

QIODJ�QXPEHU → ���



1-166 Command Reference: Part B (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� &)��)&"��)6"�)6"&��6)

FFT
7\SH� &RPPDQG
'HVFULSWLRQ� 'LVFUHWH�)RXULHU�7UDQVIRUP�&RPPDQG��&RPSXWHV�WKH�RQH��RU�WZR�GLPHQVLRQDO�GLVFUHWH�

)RXULHU�WUDQVIRUP�RI�DQ�DUUD\�
,I�WKH�DUJXPHQW�LV�DQ�1�YHFWRU�RU�DQ�1�ï���RU���ï�1�PDWUL[��))7�FRPSXWHV�WKH�RQH�
GLPHQVLRQDO�WUDQVIRUP��,I�WKH�DUJXPHQW�LV�DQ�0�ï�1�PDWUL[��))7�FRPSXWHV�WKH�WZR�
GLPHQVLRQDO�WUDQVIRUP��0�DQG�1�PXVW�EH�LQWHJUDO�SRZHUV�RI���
7KH�RQH�GLPHQVLRQDO�GLVFUHWH�)RXULHU�WUDQVIRUP�RI�DQ�1�YHFWRU�;�LV�WKH�1�YHFWRU�<�ZKHUH�

IRU�N� �������«��1�²���
7KH�WZR�GLPHQVLRQDO�GLVFUHWH�)RXULHU�WUDQVIRUP�RI�DQ�0�ï�1�PDWUL[�;�LV�WKH�0�ï�1�PDWUL[�
<�ZKHUH�

IRU�N� �������«��0�²���DQG�O� �������«��1�²���
7KH�GLVFUHWH�)RXULHU�WUDQVIRUP�DQG�LWV�LQYHUVH�DUH�GHILQHG�IRU�DQ\�SRVLWLYH�VHTXHQFH�OHQJWK��
+RZHYHU��WKH�FDOFXODWLRQ�FDQ�EH�SHUIRUPHG�YHU\�UDSLGO\�ZKHQ�WKH�VHTXHQFH�OHQJWK�LV�D�SRZHU�
RI�WZR��DQG�WKH�UHVXOWLQJ�DOJRULWKPV�DUH�FDOOHG�WKH�IDVW�)RXULHU�WUDQVIRUP��))7��DQG�LQYHUVH�
IDVW�)RXULHU�WUDQVIRUP��,))7��
7KH�))7�FRPPDQG�XVHV�WUXQFDWHG����GLJLW�DULWKPHWLF�DQG�LQWHUPHGLDWH�VWRUDJH��WKHQ�URXQGV�
WKH�UHVXOW�WR����GLJLW�SUHFLVLRQ�

$FFHVV� < P�))7�))7

Level 1/Argument 1 Level 1/Item 1

QIODJ�QXPEHU → ���

Yk Xne
2π ikn

N
---------------–

n 0=

N 1–

∑= i, 1–=

Ykl xmne
2π ikm

M
----------------–

e

2π i ln
N

------------------–

n 0=

N 1–

∑
m 0=

M 1–

∑= i, 1–=



Command Reference: Part B (1.1) 1-167*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� ,))7

FILER
7\SH� &RPPDQG
'HVFULSWLRQ� 2SHQV�)LOH�0DQDJHU�
$FFHVV� < G

N�),/(5

,QSXW� 1RQH
2XWSXW� 1RQH

FINDALARM
7\SH� &RPPDQG
'HVFULSWLRQ� )LQG�$ODUP�&RPPDQG��5HWXUQV�WKH�DODUP�LQGH[�QLQGH[�RI�WKH�ILUVW�DODUP�GXH�DIWHU�WKH�VSHFLILHG�

WLPH�
,I�WKH�LQSXW�LV�D�UHDO�QXPEHU�GDWH��),1'$/$50�UHWXUQV�WKH�LQGH[�RI�WKH�ILUVW�DODUP�GXH�DIWHU�
������$0�RQ�WKDW�GDWH��,I�WKH�LQSXW�LV�D�OLVW�^�GDWH�WLPH�`��LW�UHWXUQV�WKH�LQGH[�RI�WKH�ILUVW�DODUP�
GXH�DIWHU�WKDW�GDWH�DQG�WLPH��,I�WKH�LQSXW�LV�WKH�UHDO�QXPEHU����),1'$/$50�UHWXUQV�WKH�ILUVW�
SDVW�GXH�DODUP�
)RU�DQ\�RI�WKH�WKUHH�DUJXPHQWV��),1'$/$50�UHWXUQV���LI�QR�DODUP�LV�IRXQG�

$FFHVV� >ç 722/6�$/50�),1'$/$50
,QSXW�2XWSXW�

6HH�DOVR� '(/$/$50��5&/$/$50��672$/$50

Level 1/Argument 1 Level 1/Item 1

>�DUUD\�@� → >�DUUD\�@�

Level 1/Argument 1 Level 1/Item 1

GDWH → QLQGH[
^�GDWH�WLPH�` → QLQGH[

� → QLQGH[



1-168 Command Reference: Part B (1.1)*R�WR�,QGH[

FINISH
7\SH� &RPPDQG
'HVFULSWLRQ� )LQLVK�6HUYHU�0RGH�&RPPDQG��7HUPLQDWHV�.HUPLW�6HUYHU�PRGH�LQ�D�GHYLFH�FRQQHFWHG�WR�DQ�

+3����
),1,6+�LV�XVHG�E\�D�ORFDO�.HUPLW�GHYLFH�WR�WHOO�D�VHUYHU�.HUPLW��FRQQHFWHG�YLD�WKH�VHULDO�SRUW��
WR�H[LW�6HUYHU�PRGH�

$FFHVV� N�),1,6+
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$8'��&.60��.*(7��3$5,7<��3.7��5(&1��5(&9��6(1'��6(59(5

FIX
7\SH� &RPPDQG
'HVFULSWLRQ� )L[�0RGH�&RPPDQG��6HWV�WKH�QXPEHU�GLVSOD\�IRUPDW�WR�IL[�PRGH��ZKLFK�URXQGV�WKH�GLVSOD\�

WR�Q�GHFLPDO�SODFHV�
)L[�PRGH�VKRZV�Q�GLJLWV�WR�WKH�ULJKW�RI�WKH�IUDFWLRQ�PDUN��GHFLPDO�SRLQW���ZKHUH���≤�Q�≤�����
�9DOXHV�IRU�Q�RXWVLGH�WKLV�UDQJH�DUH�URXQGHG�WR�WKH�QHDUHVW�LQWHJHU���$�QXPEHU�LV�GLVSOD\HG�RU�
SULQWHG�DV�IROORZV�

(sign) mantissa

ZKHUH�WKH�PDQWLVVD�FDQ�EH�RI�DQ\�IRUP��+RZHYHU��WKH�FDOFXODWRU�DXWRPDWLFDOO\�GLVSOD\V�D�
QXPEHU�LQ�VFLHQWLILF�PRGH�LI�HLWKHU�RI�WKH�IROORZLQJ�LV�WUXH�
� 7KH�QXPEHU�RI�GLJLWV�WR�EH�GLVSOD\HG�H[FHHGV����
� $�QRQ]HUR�YDOXH�URXQGHG�WR�Q�GHFLPDO�SODFHV�RWKHUZLVH�ZRXOG�EH�GLVSOD\HG�DV�]HUR�

$FFHVV� �N�),;

,QSXW�2XWSXW�

6HH�DOVR� 6&,��67'

Level 1/Argument 1 Level 1/Item 1

Q →



Command Reference: Part B (1.1) 1-169*R�WR�,QGH[

FLASHEVAL
7\SH� &RPPDQG
'HVFULSWLRQ� (YDOXDWH�)ODVK�)XQFWLRQ�&RPPDQG��(YDOXDWHV�XQQDPHG�)ODVK�IXQFWLRQV�

8VLQJ�)/$6+(9$/�ZLWK�UDQGRP�DGGUHVVHV�FDQ�FRUUXSW�PHPRU\���QIXQFWLRQ�LV�RI�WKH�IRUP�
IIIIEEEK��ZKHUH�EEE�LV�WKH�EDQN�,'��DQG�IIII�LV�WKH�IXQFWLRQ�QXPEHU�

$FFHVV� N�)/$6+(9$/
,QSXW�2XWSXW�

6HH�DOVR� (9$/�/,%(9$/��6<6(9$/

FLOOR
7\SH� )XQFWLRQ
'HVFULSWLRQ� )ORRU�)XQFWLRQ��5HWXUQV�WKH�JUHDWHVW�LQWHJHU�WKDW�LV�OHVV�WKDQ�RU�HTXDO�WR�WKH�DUJXPHQW�
$FFHVV� < P 5($/�)/225
,QSXW�2XWSXW�

6HH�DOVR� &(,/��,3��51'��751&

FONT6
7\SH� )XQFWLRQ
'HVFULSWLRQ� )RQW�)XQFWLRQ��5HWXUQV�WKH�V\VWHP�)217��REMHFW��<RX�XVH�WKLV�LQ�FRQMXQFWLRQ�ZLWK�WKH�

→)217�FRPPDQG�WR�VHW�WKH�V\VWHP�IRQW�WR�W\SH���
$FFHVV� N

6HH�DOVR� )217���)217���→)217��)217→

Level 1/Argument 1 Level 1/Item 1

�QIXQFWLRQ →

Level 1/Argument 1 Level 1/Item 1

[ → Q
[BXQLW → QBXQLW

V\PE
 → 
)/225�V\PE�




1-170 Command Reference: Part B (1.1)*R�WR�,QGH[

FONT7
7\SH� )XQFWLRQ
'HVFULSWLRQ� )RQW�)XQFWLRQ��5HWXUQV�WKH�V\VWHP�)217��REMHFW��<RX�XVH�WKLV�LQ�FRQMXQFWLRQ�ZLWK�WKH�

→)217�FRPPDQG�WR�VHW�WKH�V\VWHP�IRQW�WR�W\SH���
$FFHVV� N

6HH�DOVR� )217���)217���→)217��)217→

FONT8
7\SH� )XQFWLRQ
'HVFULSWLRQ� )RQW�)XQFWLRQ��5HWXUQV�WKH�V\VWHP�)217��REMHFW��<RX�XVH�WKLV�LQ�FRQMXQFWLRQ�ZLWK�WKH�

→)217�FRPPDQG�WR�VHW�WKH�V\VWHP�IRQW�WR�W\SH���
$FFHVV� N

6HH�DOVR� )217���)217���→)217��)217→

FONT→
7\SH� )XQFWLRQ
'HVFULSWLRQ� 5HWXUQV�WKH�FXUUHQW�V\VWHP�IRQW��
$FFHVV� N

6HH�DOVR� )217���)217���)217�

→FONT
7\SH� )XQFWLRQ
'HVFULSWLRQ� 6HW�IRQW�)XQFWLRQ��6HWV�WKH�V\VWHP�IRQW��<RX�XVH�WKLV�LQ�FRQMXQFWLRQ�ZLWK�RQH�RI�WKH�WKUHH�IRQW�

FRPPDQGV�WR�VHW�WKH�V\VWHP�IRQW��IRU�H[DPSOH��WKH�IROORZLQJ�FRPPDQG�VHWV�WKH�V\VWHP�IRQW�
WR�W\SH���
→FONT(FONT6)

$FFHVV� N

6HH�DOVR� )217���)217���)217���)217→



Command Reference: Part B (1.1) 1-171*R�WR�,QGH[

FOR
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� )25�'HILQLWH�/RRS�6WUXFWXUH�&RPPDQG��6WDUWV�)25�«�1(;7�DQG�)25�«�67(3�GHILQLWH�

ORRS�VWUXFWXUHV��
'HILQLWH�ORRS�VWUXFWXUHV�H[HFXWH�D�FRPPDQG�RU�VHTXHQFH�RI�FRPPDQGV�D�VSHFLILHG�QXPEHU�
RI�WLPHV�
� $�)25�«�1(;7�ORRS�H[HFXWHV�D�SURJUDP�VHJPHQW�D�VSHFLILHG�QXPEHU�RI�WLPHV�XVLQJ�D�
ORFDO�YDULDEOH�DV�WKH�ORRS�FRXQWHU��<RX�FDQ�XVH�WKLV�YDULDEOH�ZLWKLQ�WKH�ORRS��7KH�53/�
V\QWD[�LV�WKLV�
[VWDUW�[ILQLVK�)25�FRXQWHU�ORRS�FODXVH�1(;7�

7KH�DOJHEUDLF�V\QWD[�LV�WKLV�
)25��FRXQWHU�[VWDUW��[ILQLVK�ORRS�FODXVH�1(;7�

)25�WDNHV�[VWDUW�DQG�[ILQLVK�DV�WKH�EHJLQQLQJ�DQG�HQGLQJ�YDOXHV�IRU�WKH�ORRS�FRXQWHU��WKHQ�
FUHDWHV�WKH�ORFDO�YDULDEOH�FRXQWHU�DV�D�ORRS�FRXQWHU��7KHQ��WKH�ORRS�FODXVH�LV�H[HFXWHG��
FRXQWHU�FDQ�EH�UHIHUHQFHG�RU�KDYH�LWV�YDOXH�FKDQJHG�ZLWKLQ�WKH�ORRS�FODXVH��1(;7�
LQFUHPHQWV�FRXQWHU�E\�RQH��DQG�WKHQ�WHVWV�ZKHWKHU�FRXQWHU�LV�OHVV�WKDQ�RU�HTXDO�WR�[ILQLVK��,I�
VR��WKH�ORRS�FODXVH�LV�UHSHDWHG��ZLWK�WKH�QHZ�YDOXH�RI�FRXQWHU��

:KHQ�WKH�ORRS�LV�H[LWHG��FRXQWHU�LV�SXUJHG�

� )25�«�67(3�ZRUNV�MXVW�OLNH�)25�«�1(;7��H[FHSW�WKDW�LW�OHWV�\RX�VSHFLI\�DQ�
LQFUHPHQW�YDOXH�RWKHU�WKDQ����7KH�V\QWD[�53/�LV�
[VWDUW�[ILQLVK�)25�FRXQWHU�ORRS�FODXVH�[LQFUHPHQW�67(3�

7KH�DOJHEUDLF�V\QWD[�LV�

)25��FRXQWHU�[VWDUW�[ILQLVK�ORRS�FODXVH��67(3��[LQFUHPHQW�

)25�WDNHV�[VWDUW�DQG�[ILQLVK�DV�WKH�EHJLQQLQJ�DQG�HQGLQJ�YDOXHV�IRU�WKH�ORRS�FRXQWHU��WKHQ�
FUHDWHV�WKH�ORFDO�YDULDEOH�FRXQWHU�DV�D�ORRS�FRXQWHU��1H[W��WKH�ORRS�FODXVH�LV�H[HFXWHG��
FRXQWHU�FDQ�EH�UHIHUHQFHG�RU�KDYH�LWV�YDOXH�FKDQJHG�ZLWKLQ�WKH�ORRS�FODXVH��67(3�WDNHV�
[LQFUHPHQW�DQG�LQFUHPHQWV�FRXQWHU�E\�WKDW�YDOXH��,I�WKH�DUJXPHQW�RI�67(3�LV�DQ�DOJHEUDLF�
H[SUHVVLRQ�RU�D�QDPH��LW�LV�DXWRPDWLFDOO\�HYDOXDWHG�WR�D�QXPEHU�

7KH�LQFUHPHQW�YDOXH�FDQ�EH�SRVLWLYH�RU�QHJDWLYH��,I�WKH�LQFUHPHQW�LV�SRVLWLYH��WKH�ORRS�LV�
H[HFXWHG�DJDLQ�ZKHQ�FRXQWHU�LV�OHVV�WKDQ�RU�HTXDO�WR�[ILQLVK��,I�WKH�LQFUHPHQW�LV�QHJDWLYH��WKH�
ORRS�LV�H[HFXWHG�ZKHQ�FRXQWHU�LV�JUHDWHU�WKDQ�RU�HTXDO�WR�[ILQLVK�

:KHQ�WKH�ORRS�LV�H[LWHG��FRXQWHU�LV�SXUJHG�

$FFHVV� <N %5$1&+�)25



1-172 Command Reference: Part B (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 1(;7��67$57��67(3

FP
7\SH� )XQFWLRQ
'HVFULSWLRQ� )UDFWLRQDO�3DUW�)XQFWLRQ��5HWXUQV�WKH�IUDFWLRQDO�SDUW�RI�WKH�DUJXPHQW�

7KH�UHVXOW�KDV�WKH�VDPH�VLJQ�DV�WKH�DUJXPHQW�
$FFHVV� < P�5($/�)3
,QSXW�2XWSXW�

6HH�DOVR� ,3

FREEZE
7\SH� &RPPDQG
'HVFULSWLRQ� )UHH]H�'LVSOD\�&RPPDQG��)UHH]HV�WKH�SDUW�RI�WKH�GLVSOD\�VSHFLILHG�E\�QGLVSOD\�DUHD��VR�WKDW�LW�LV�

QRW�XSGDWHG�XQWLO�D�NH\�LV�SUHVVHG�
1RUPDOO\��WKH�VWDFN�GLVSOD\�LV�XSGDWHG�DV�VRRQ�DV�WKH�FDOFXODWRU�LV�UHDG\�IRU�GDWD�LQSXW��)RU�
H[DPSOH��ZKHQ�+$/7�VWRSV�D�UXQQLQJ�SURJUDP��RU�ZKHQ�D�SURJUDP�HQGV��DQ\�GLVSOD\HG�
PHVVDJHV�DUH�FOHDUHG��7KH�)5((=(�FRPPDQG�´IUHH]HVµ�D�SDUW�RU�DOO�RI�WKH�GLVSOD\�VR�WKDW�LW�
LV�QRW�XSGDWHG�XQWLO�D�NH\�LV�SUHVVHG��7KLV�DOORZV��IRU�H[DPSOH��D�SURPSWLQJ�PHVVDJH�WR�SHUVLVW�
DIWHU�D�SURJUDP�KDOWV�WR�DZDLW�GDWD�LQSXW�

Level 2/ Level 1 Level 1/Item 1

)25�[VWDUW [ILQLVK →
1(;7 →
)25�[VWDUW [ILQLVK →
67(3 [LQFUHPHQW →
67(3 
V\PELQFUHPHQW
 →

Level 1/Argument 1 Level 1/Item 1

[ → \
[BXQLW → \BXQLW

V\PE
 → 
)3�V\PE�




Command Reference: Part B (1.1) 1-173*R�WR�,QGH[

QGLVSOD\�DUHD�LV�WKH�VXP�RI�WKH�YDOXH�FRGHV�IRU�WKH�DUHDV�WR�EH�IUR]HQ�

6R��IRU�H[DPSOH��)5((=(����IUHH]HV�WKH�KLVWRU\�VWDFN�FRPPDQG�OLQH�DUHD��)5((=(����
IUHH]HV�WKH�VWDWXV�DUHD�DQG�WKH�KLVWRU\�VWDFN�FRPPDQG�OLQH�DUHD��DQG�)5((=(����IUHH]HV�DOO�
WKUHH�DUHDV��
9DOXHV�RI�QGLVSOD\�DUHD�≥���RU�≤���IUHH]H�WKH�HQWLUH�GLVSOD\��DUH�HTXLYDOHQW�WR�YDOXH�����7R�IUHH]H�
WKH�JUDSKLFV�GLVSOD\��\RX�PXVW�IUHH]H�WKH�VWDWXV�DQG�VWDFN�FRPPDQG�OLQH�DUHDV��E\�HQWHULQJ�
����RU�WKH�HQWLUH�GLVSOD\��E\�HQWHULQJ����

$FFHVV� <N 287�)5((=(
,QSXW�2XWSXW�

6HH�DOVR� &//&'��',63��+$/7

FS?
7\SH� &RPPDQG
'HVFULSWLRQ� )ODJ�6HW"�&RPPDQG��7HVWV�ZKHWKHU�WKH�V\VWHP�RU�XVHU�IODJ�VSHFLILHG�E\�QIODJ�QXPEHU�LV�VHW��DQG�

UHWXUQV�D�FRUUHVSRQGLQJ�WHVW�UHVXOW�����WUXH��LI�WKH�IODJ�LV�VHW�RU����IDOVH��LI�WKH�IODJ�LV�FOHDU�
$FFHVV� <N 7(67�)6"
,QSXW�2XWSXW�

6HH�DOVR� &)��)&"��)&"&��)6"&��6)

Display Area Value Code

6WDWXV�DUHD �

+LVWRU\�6WDFN�&RPPDQG�OLQH�DUHD �

0HQX�DUHD �

Level 1/Argument 1 Level 1/Item 1

QGLVSOD\DUHD →

Level 1/Argument 1 Level 1/Item 1

QIODJ�QXPEHU → ���



1-174 Command Reference: Part B (1.1)*R�WR�,QGH[

FS?C
7\SH� &RPPDQG
'HVFULSWLRQ� )ODJ�6HW"�&OHDU�&RPPDQG��7HVWV�ZKHWKHU�WKH�V\VWHP�RU�XVHU�IODJ�VSHFLILHG�E\�QIODJ�QXPEHU�LV�

VHW��DQG�UHWXUQV�D�FRUUHVSRQGLQJ�WHVW�UHVXOW�����WUXH��LI�WKH�IODJ�LV�VHW�RU����IDOVH��LI�WKH�IODJ�LV�
FOHDU��$IWHU�WHVWLQJ��FOHDUV�WKH�IODJ�

$FFHVV� <N 7(67�)6"&
,QSXW�2XWSXW�

6HH�DOVR� &)��)&"��)&"&��)6"��6)

FUNCTION
7\SH� &RPPDQG
'HVFULSWLRQ� )XQFWLRQ�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�)81&7,21�

:KHQ�WKH�SORW�W\SH�LV�)81&7,21��WKH�'5$:�FRPPDQG�SORWV�WKH�FXUUHQW�HTXDWLRQ�DV�D�
UHDO�YDOXHG�IXQFWLRQ�RI�RQH�UHDO�YDULDEOH��7KH�FXUUHQW�HTXDWLRQ�LV�VSHFLILHG�LQ�WKH�UHVHUYHG�
YDULDEOH�(4��7KH�SORWWLQJ�SDUDPHWHUV�DUH�VSHFLILHG�LQ�WKH�UHVHUYHG�YDULDEOH�33$5��ZKLFK�KDV�
WKH�IRUP�

^��xmin, ymin���xmax, ymax� indep res axes ptype depend�`

)RU�SORW�W\SH�)81&7,21��WKH�HOHPHQWV�RI�33$5�DUH�XVHG�DV�IROORZV�
� �[PLQ��\PLQ��LV�D�FRPSOH[�QXPEHU�VSHFLI\LQJ�WKH�ORZHU�OHIW�FRUQHU�RI�3,&7��WKH�ORZHU�OHIW�
FRUQHU�RI�WKH�GLVSOD\�UDQJH���7KH�GHIDXOW�YDOXH�LV��²����²�����

� �[PD[��\PD[��LV�D�FRPSOH[�QXPEHU�VSHFLI\LQJ�WKH�XSSHU�ULJKW�FRUQHU�RI�3,&7��WKH�XSSHU�
ULJKW�FRUQHU�RI�WKH�GLVSOD\�UDQJH���7KH�GHIDXOW�YDOXH�LV�����������

� LQGHS�LV�D�QDPH�VSHFLI\LQJ�WKH�LQGHSHQGHQW�YDULDEOH��RU�D�OLVW�FRQWDLQLQJ�VXFK�D�QDPH�DQG�
WZR�QXPEHUV�VSHFLI\LQJ�WKH�PLQLPXP�DQG�PD[LPXP�YDOXHV�IRU�WKH�LQGHSHQGHQW�YDULDEOH�
�WKH�SORWWLQJ�UDQJH���7KH�GHIDXOW�YDOXH�RI�LQGHS�LV�;�

� UHV�LV�D�UHDO�QXPEHU�VSHFLI\LQJ�WKH�LQWHUYDO��LQ�XVHU�XQLW�FRRUGLQDWHV��EHWZHHQ�SORWWHG�
YDOXHV�RI�WKH�LQGHSHQGHQW�YDULDEOH��RU�D�ELQDU\�LQWHJHU�VSHFLI\LQJ�WKH�LQWHUYDO�LQ�SL[HOV��
7KH�GHIDXOW�YDOXH�LV����ZKLFK�VSHFLILHV�DQ�LQWHUYDO�RI���SL[HO�

Level 1/Argument 1 Level 1/Item 1

QIODJ�QXPEHU → ���



Command Reference: Part B (1.1) 1-175*R�WR�,QGH[

� D[HV�LV�D�OLVW�FRQWDLQLQJ�RQH�RU�PRUH�RI�WKH�IROORZLQJ��LQ�WKH�RUGHU�OLVWHG��D�FRPSOH[�
QXPEHU�VSHFLI\LQJ�WKH�XVHU�XQLW�FRRUGLQDWHV�RI�WKH�SORW�RULJLQ��D�OLVW�VSHFLI\LQJ�WKH�WLFN�
PDUN�DQQRWDWLRQ��DQG�WZR�VWULQJV�VSHFLI\LQJ�ODEHOV�IRU�WKH�KRUL]RQWDO�DQG�YHUWLFDO�D[HV��
7KH�GHIDXOW�YDOXH�LV�������

� SW\SH�LV�D�FRPPDQG�QDPH�VSHFLI\LQJ�WKH�SORW�W\SH��([HFXWLQJ�WKH�FRPPDQG�)81&7,21�
SODFHV�WKH�QDPH�)81&7,21�LQ�33$5�

� GHSHQG�LV�D�QDPH�VSHFLI\LQJ�D�ODEHO�IRU�WKH�YHUWLFDO�D[LV��7KH�GHIDXOW�YDOXH�LV�<�
7KH�FXUUHQW�HTXDWLRQ�LV�SORWWHG�DV�D�IXQFWLRQ�RI�WKH�YDULDEOH�VSHFLILHG�LQ�LQGHS��7KH�PLQLPXP�
DQG�PD[LPXP�YDOXHV�RI�WKH�LQGHSHQGHQW�YDULDEOH��WKH�SORWWLQJ�UDQJH��FDQ�EH�VSHFLILHG�LQ�LQGHS��
RWKHUZLVH��WKH�YDOXHV�LQ��[PLQ��\PLQ��DQG��[PD[��\PD[��WKH�GLVSOD\�UDQJH��DUH�XVHG��/LQHV�DUH�
GUDZQ�EHWZHHQ�SORWWHG�SRLQWV�XQOHVV�IODJ�²���LV�VHW�
,I�(4�FRQWDLQV�DQ�H[SUHVVLRQ�RU�SURJUDP��WKH�H[SUHVVLRQ�RU�SURJUDP�LV�HYDOXDWHG�LQ�
1XPHULFDO�5HVXOWV�PRGH�IRU�HDFK�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�WR�JLYH�WKH�YDOXHV�RI�WKH�
GHSHQGHQW�YDULDEOH��,I�(4�FRQWDLQV�DQ�HTXDWLRQ��WKH�SORWWLQJ�DFWLRQ�GHSHQGV�RQ�WKH�IRUP�RI�
WKH�HTXDWLRQ��DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

,I�IODJ�²���LV�VHW��DOO�HTXDWLRQV�DUH�SORWWHG�VLPXOWDQHRXVO\�
,I�WKH�LQGHSHQGHQW�YDULDEOH�LQ�WKH�FXUUHQW�HTXDWLRQ�UHSUHVHQWV�D�XQLW�REMHFW��\RX�PXVW�VSHFLI\�
WKH�XQLWV�E\�VWRULQJ�D�XQLW�REMHFW�LQ�WKH�FRUUHVSRQGLQJ�YDULDEOH�LQ�WKH�FXUUHQW�GLUHFWRU\��)RU�
H[DPSOH��LI�WKH�FXUUHQW�HTXDWLRQ�LV�;��BP��DQG�\RX�ZDQW�;�WR�UHSUHVHQW�VRPH�QXPEHU�RI�
LQFKHV��\RX�ZRXOG�VWRUH��BLQ��WKH�QXPEHU�SDUW�RI�WKH�XQLW�REMHFW�LV�LJQRUHG��LQ�;��)RU�HDFK�
SORWWHG�SRLQW��WKH�QXPHULFDO�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH�LV�FRPELQHG�ZLWK�WKH�VSHFLILHG�
XQLW��LQFKHV�LQ�WKLV�H[DPSOH��EHIRUH�WKH�FXUUHQW�HTXDWLRQ�LV�HYDOXDWHG��,I�WKH�UHVXOW�LV�D�XQLW�
REMHFW��RQO\�WKH�QXPEHU�SDUW�LV�SORWWHG�

Form of Current 
Equation

Plotting Action

H[SU� �H[SU (DFK�H[SUHVVLRQ�LV�SORWWHG�VHSDUDWHO\��7KH�
LQWHUVHFWLRQ�RI�WKH�WZR�JUDSKV�VKRZV�ZKHUH�

WKH�H[SUHVVLRQV�DUH�HTXDO�

QDPH� �H[SU 2QO\�WKH�H[SUHVVLRQ�LV�SORWWHG�

LQGHS� �FRQVWDQW $�YHUWLFDO�OLQH�LV�SORWWHG�



1-176 Command Reference: Part B (1.1)*R�WR�,QGH[

$FFHVV� N�)81&7,21
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$5��&21,&��',))(4��)$67�'��*5,'0$3��+,672*5$0��3$5$0(75,&��

3$5685)$&(��3&217285��32/$5��6&$77(5��6/23(),(/'��7587+��
:,5()5$0(��<6/,&(


