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1-178 Command Reference: Part C, G-P (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 C, G-P (1.1) 1-179*R�WR�,QGH[

G to K
GET
7\SH� &RPPDQG
'HVFULSWLRQ� *HW�(OHPHQW�&RPPDQG��5HWXUQV�IURP�WKH�DUJXPHQW���OHYHO���DUUD\�RU�OLVW��RU�QDPHG�DUUD\�

RU�OLVW��WKH�UHDO�RU�FRPSOH[�QXPEHU�]JHW�RU�REMHFW�REMJHW�ZKRVH�SRVLWLRQ�LV�VSHFLILHG�LQ�DUJXPHQW�
��OHYHO���
)RU�PDWULFHV��QSRVLWLRQ�LV�LQFUHPHQWHG�LQ�URZ�RUGHU�

$FFHVV� <N /,67�(/(0(176�*(7
,QSXW�2XWSXW�

6HH�DOVR� *(7,��387��387,

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

>>�PDWUL[�@@ QSRVLWLRQ → ]JHW
>>�PDWUL[�@@ ^�QURZ��PFROXPQ�` → ]JHW

QDPHPDWUL[
 QSRVLWLRQ → ]JHW

QDPHPDWUL[
 ^�QURZ��PFROXPQ�` → ]JHW
>�YHFWRU�@ QSRVLWLRQ → ]JHW
>�YHFWRU�@ ^QSRVLWLRQ�` → ]JHW

QDPHYHFWRU
 QSRVLWLRQ → ]JHW

QDPHYHFWRU
 ^QSRVLWLRQ�` → ]JHW
^�OLVW�` QSRVLWLRQ → REMJHW
^�OLVW�` ^QSRVLWLRQ�` → REMJHW

QDPHOLVW
 QSRVLWLRQ → REMJHW

QDPHOLVW
 ^QSRVLWLRQ�` → REMJHW



1-180 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

GETI
7\SH� &RPPDQG
'HVFULSWLRQ� *HW�DQG�,QFUHPHQW�,QGH[�&RPPDQG��5HWXUQV�IURP�WKH�DUJXPHQW���OHYHO���DUUD\�RU�OLVW��RU�

QDPHG�DUUD\�RU�OLVW��WKH�UHDO�RU�FRPSOH[�QXPEHU�]JHW�RU�REMHFW�REMJHW�ZKRVH�SRVLWLRQ�LV�VSHFLILHG�
LQ�DUJXPHQW���OHYHO����DORQJ�ZLWK�WKH�ILUVW��OHYHO����DUJXPHQW�DQG�WKH�QH[W�SRVLWLRQ�LQ�WKDW�
DUJXPHQW�
)RU�PDWULFHV��WKH�SRVLWLRQ�LV�LQFUHPHQWHG�LQ�URZ�RUGHU�

$FFHVV� <N /,67�(/(0(176�*(7,
,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� *(7��387��387,

GOR
7\SH� &RPPDQG
'HVFULSWLRQ� *UDSKLFV�25�&RPPDQG��6XSHULPSRVHV�JURE��RQWR�JUREWDUJHW�RU�3,&7��ZLWK�WKH�XSSHU�OHIW�

FRUQHU�SL[HO�RI�JURE��SRVLWLRQHG�DW�WKH�VSHFLILHG�FRRUGLQDWH�LQ�JUREWDUJHW�RU�3,&7�
*25�XVHV�D�ORJLFDO�25�WR�GHWHUPLQH�WKH�VWDWH��RQ�RU�RII��RI�HDFK�SL[HO�LQ�WKH�RYHUODSSLQJ�
SRUWLRQ�RI�WKH�DUJXPHQW�JUDSKLFV�REMHFW�

L�/A� L�/A� L�/I� L�/I� L�/I�

>>�PDWUL[�@@ QSRVLWLRQ� → >>�PDWUL[�@@ QSRVLWLRQ� ]JHW
>>�PDWUL[�@@ ^�QURZ��PFROXPQ�`� → >>�PDWUL[�@@ ^�QURZ��PFROXPQ�`� ]JHW

QDPHPDWUL[
 QSRVLWLRQ� → 
QDPHPDWUL[
 QSRVLWLRQ� ]JHW

QDPHPDWUL[
 ^�QURZ��PFROXPQ�`� → 
QDPHPDWUL[
 ^�QURZ��PFROXPQ�`� ]JHW
>�YHFWRU�@ QSRVLWLRQ → >�YHFWRU�@ QSRVLWLRQ� ]JHW
>�YHFWRU�@ ^QSRVLWLRQ��`� → >�YHFWRU�@ ^QSRVLWLRQ��`� ]JHW

QDPHYHFWRU
 QSRVLWLRQ� → 
QDPHYHFWRU QSRVLWLRQ� ]JHW

QDPHYHFWRU
 ^QSRVLWLRQ��` → 
QDPHYHFWRU ^QSRVLWLRQ��`� ]JHW
^�OLVW�` QSRVLWLRQ� → ^�OLVW�` QSRVLWLRQ� REMJHW
^�OLVW�` ^QSRVLWLRQ��` → ^�OLVW�` ^QSRVLWLRQ��`� REMJHW

QDPHOLVW
 QSRVLWLRQ� → 
QDPHOLVW
 QSRVLWLRQ� REMJHW

QDPHOLVW
 ^QSRVLWLRQ��` → 
QDPHOLVW
 ^QSRVLWLRQ��`� REMJHW



Command Reference: Part C, G-P (1.1) 1-181*R�WR�,QGH[

,I�WKH�ILUVW�DUJXPHQW��VWDFN�OHYHO����LV�DQ\�JUDSKLFV�REMHFW�RWKHU�WKDQ�3,&7��WKHQ�JUREUHVXOW�LV�
UHWXUQHG�WR�WKH�VWDFN��,I�WKH�ILUVW�DUJXPHQW��OHYHO����LV�3,&7��QR�UHVXOW�LV�UHWXUQHG�WR�WKH�VWDFN�
$Q\�SRUWLRQ�RI�JURE��WKDW�H[WHQGV�SDVW�JUREWDUJHW�RU�3,&7�LV�WUXQFDWHG�

$FFHVV� <N *52%�*25
,QSXW�2XWSXW�

)ODJV� 1RQH
6HH�DOVR� *;25��5(3/��68%

GRAD
7\SH� &RPPDQG
'HVFULSWLRQ� *UDGV�0RGH�&RPPDQG��6HWV�*UDGV�DQJOH�PRGH�

*5$'�FOHDUV�IODJ�²���DQG�VHWV�IODJ�²����DQG�GLVSOD\V�WKH�*5'�DQQXQFLDWRU�
,Q�*UDGV�DQJOH�PRGH��UHDO�QXPEHU�DUJXPHQWV�WKDW�UHSUHVHQW�DQJOHV�DUH�LQWHUSUHWHG�DV�JUDGV��
DQG�UHDO�QXPEHU�UHVXOWV�WKDW�UHSUHVHQW�DQJOHV�DUH�H[SUHVVHG�LQ�JUDGV�

$FFHVV� h�$1*/(�0($685(�*5$'6
N�*5$'

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

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

JUREWDUJHW ^��Q��P�` JURE� → JUREUHVXOW
JUREWDUJHW �[��\� JURE� → JUREUHVXOW
3,&7 ^��Q��P�` JURE� →
3,&7 �[��\� JURE� →



1-182 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

GRIDMAP
7\SH� &RPPDQG
'HVFULSWLRQ� *5,'0$3�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�*5,'0$3�

:KHQ�SORW�W\SH�LV�VHW�*5,'0$3��WKH�'5$:�FRPPDQG�SORWV�D�PDSSLQJ�JULG�UHSUHVHQWDWLRQ�
RI�D���YHFWRU�YDOXHG�IXQFWLRQ�RI�WZR�YDULDEOHV��*5,'0$3�UHTXLUHV�YDOXHV�LQ�WKH�UHVHUYHG�
YDULDEOHV�(4��93$5��DQG�33$5�
93$5�KDV�WKH�IROORZLQJ�IRUP�

{xleft� xright� ynear� yfar� zlow� zhigh� xmin� xmax� ymin� ymax� xeye� yeye� zeye� xstep� ystep}

)RU�SORW�W\SH�*5,'0$3��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�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�LQSXW�UHJLRQ
V�ZLGWK��7KH�GHIDXOW�YDOXH�LV�
�²�����

� \PLQ�DQG�\PD[�DUH�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�LQSXW�UHJLRQ
V�GHSWK��7KH�GHIDXOW�YDOXH�LV�
�²�����

� [H\H��\H\H��DQG�]H\H�DUH�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�SRLQW�LQ�VSDFH�IURP�ZKLFK�\RX�YLHZ�
WKH�JUDSK�

� [VWHS�DQG�\VWHS�DUH�UHDO�QXPEHUV�WKDW�VHW�WKH�QXPEHU�RI�[�FRRUGLQDWHV�YHUVXV�WKH�QXPEHU�
RI�\�FRRUGLQDWHV�SORWWHG��7KHVH�FDQ�EH�XVHG�LQVWHDG�RI��RU�LQ�FRPELQDWLRQ�ZLWK��5(6�

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,'0$3��WKH�HOHPHQWV�RI�33$5�DUH�XVHG�DV�IROORZV�
� �[PLQ��\PLQ��LV�QRW�XVHG�

� �[PD[��\PD[��LV�QRW�XVHG�

� LQGHS�LV�D�QDPH�VSHFLI\LQJ�WKH�LQGHSHQGHQW�YDULDEOH��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�



Command Reference: Part C, G-P (1.1) 1-183*R�WR�,QGH[

� D[HV�LV�QRW�XVHG�
� SW\SH�LV�D�FRPPDQG�QDPH�VSHFLI\LQJ�WKH�SORW�W\SH��([HFXWLQJ�WKH�FRPPDQG�*5,'0$3�
SODFHV�WKH�FRPPDQG�QDPH�*5,'0$3�LQ�33$5�

� GHSHQG�LV�D�QDPH�VSHFLI\LQJ�WKH�GHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�LV�<�
$FFHVV� N�*5,'0$3
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$5��&21,&��',))(4��)81&7,21��+,672*5$0��3$5$0(75,&��3$5685)$&(��

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

→GROB
7\SH� &RPPDQG
'HVFULSWLRQ� 6WDFN�WR�*UDSKLFV�2EMHFW�&RPPDQG��&UHDWHV�D�JUDSKLFV�REMHFW�IURP�D�VSHFLILHG�REMHFW��ZKHUH�

WKH�DUJXPHQW�QFKDU�VL]H�VSHFLILHV�WKH�FKDUDFWHU�VL]H�RI�WKH�REMHFW�
QFKDU�VL]H�FDQ�EH�������VPDOO������PHGLXP���RU����ODUJH���QFKDU�VL]H� ���LV�WKH�VDPH�DV�QFKDU�VL]H� ����
H[FHSW�IRU�XQLW�REMHFWV�DQG�DOJHEUDLF�REMHFWV��ZKHUH���VSHFLILHV�WKH�(TXDWLRQ�:ULWHU�
DSSOLFDWLRQ�SLFWXUH�

$FFHVV� N�→*52%

,QSXW�2XWSXW�

6HH�DOVR� →/&'��/&'→

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

REM QFKDUVL]H → JURE



1-184 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

GROBADD
7\SH� &RPPDQG

'HVFULSWLRQ�� &RPELQHV�WZR�JUDSKLF�REMHFWV�

$FFHVV� &DWDORJ��N
,QSXW�2XWSXW�

GXOR
7\SH� &RPPDQG
'HVFULSWLRQ� *UDSKLFV�([FOXVLYH�25�&RPPDQG��6XSHULPSRVHV�JURE��RQWR�JUREWDUJHW�RU�3,&7��ZLWK�WKH�

XSSHU�OHIW�FRUQHU�SL[HO�RI�JURE��SRVLWLRQHG�DW�WKH�VSHFLILHG�FRRUGLQDWH�LQ�JUREWDUJHW�RU�3,&7��
*;25�LV�XVHG�IRU�FUHDWLQJ�FXUVRUV��IRU�H[DPSOH��WR�PDNH�WKH�FXUVRU�LPDJH�DSSHDU�GDUN�RQ�D�
OLJKW�EDFNJURXQG�DQG�OLJKW�RQ�D�GDUN�EDFNJURXQG��([HFXWLQJ�*;25�DJDLQ�ZLWK�WKH�VDPH�
LPDJH�UHVWRUHV�WKH�RULJLQDO�SLFWXUH�
*;25�XVHV�D�ORJLFDO�H[FOXVLYH�25�WR�GHWHUPLQH�WKH�VWDWH�RI�WKH�SL[HOV��RQ�RU�RII��LQ�WKH�
RYHUODSSLQJ�SRUWLRQ�RI�WKH�DUJXPHQW�JUDSKLFV�REMHFWV�
$Q\�SRUWLRQ�RI�JURE��WKDW�H[WHQGV�SDVW�JUREWDUJHW�RU�3,&7�LV�WUXQFDWHG�
,I�WKH�ILUVW��OHYHO����DUJXPHQW��WKH�WDUJHW�JUDSKLFV�REMHFW��LV�DQ\�JUDSKLFV�REMHFW�RWKHU�WKDQ�
3,&7��WKHQ�JUREUHVXOW�LV�UHWXUQHG�WR�WKH�VWDFN��,I�WKH�ILUVW��OHYHO����DUJXPHQW�LV�3,&7��QR�UHVXOW�
LV�UHWXUQHG�WR�WKH�VWDFN�

$FFHVV� <N *52%�*;25
,QSXW�2XWSXW�

6HH�DOVR� *25��5(3/��68%

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

*52%� *52%� → *52%�

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

JUREWDUJHW ^��Q���P�` JURE� → JUREUHVXOW
JUREWDUJHW �[��\� JURE� → JUREUHVXOW
3,&7 ^��Q���P�` JURE� →
3,&7 �[��\� JURE� →



Command Reference: Part C, G-P (1.1) 1-185*R�WR�,QGH[

HALT
7\SH� &RPPDQG
'HVFULSWLRQ� +DOW�3URJUDP�&RPPDQG��+DOWV�SURJUDP�H[HFXWLRQ�

3URJUDP�H[HFXWLRQ�LV�KDOWHG�DW�WKH�ORFDWLRQ�RI�WKH�+$/7�FRPPDQG�LQ�WKH�SURJUDP��7KH�+/7�
DQQXQFLDWRU�LV�WXUQHG�RQ��3URJUDP�H[HFXWLRQ�LV�UHVXPHG�E\�H[HFXWLQJ�&217��WKDW�LV��E\�
SUHVVLQJ�<:���([HFXWLQJ�.,//�FDQFHOV�DOO�KDOWHG�SURJUDPV�

$FFHVV� <N 581�	�'(%8*�+$/7
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� &217��.,//

HEAD
7\SH� &RPPDQG
'HVFULSWLRQ� )LUVW�/LVWHG�(OHPHQW�&RPPDQG��5HWXUQV�WKH�ILUVW�HOHPHQW�RI�D�OLVW�RU�VWULQJ�
$FFHVV� <N&+$56�+($'
,QSXW�2XWSXW�

6HH�DOVR� 7$,/

HEADER→
7\SH� &RPPDQG
'HVFULSWLRQ� +HDGHU�VL]H��5HWXUQV�WKH�FXUUHQW�VL]H�RI�WKH�KHDGHU�LQ�OLQHV�
$FFHVV� N

6HH�DOVR� →+($'(5

Level 1/Argument 1 Level 1/Item 1

^�REM��������REMQ�` → REM��
´VWULQJµ → ´HOHPHQW�µ



1-186 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

→HEADER
7\SH� &RPPDQG
'HVFULSWLRQ� +HDGHU�VL]H��6HWV�WKH�FXUUHQW�VL]H�RI�WKH�KHDGHU�LQ�OLQHV�����������RU���OLQHV�
$FFHVV� N

6HH�DOVR� →+($'(5

HEX
7\SH� &RPPDQG
'HVFULSWLRQ� +H[DGHFLPDO�0RGH�&RPPDQG��6HOHFWV�KH[DGHFLPDO�EDVH�IRU�ELQDU\�LQWHJHU�RSHUDWLRQV���7KH�

GHIDXOW�EDVH�LV�GHFLPDO��
%LQDU\�LQWHJHUV�UHTXLUH�WKH�SUHIL[����%LQDU\�LQWHJHUV�HQWHUHG�DQG�UHWXUQHG�LQ�KH[DGHFLPDO�EDVH�
DXWRPDWLFDOO\�VKRZ�WKH�VXIIL[�K��,I�WKH�FXUUHQW�EDVH�LV�QRW�KH[DGHFLPDO��WKHQ�\RX�FDQ�HQWHU�D�
KH[DGHFLPDO�QXPEHU�E\�HQGLQJ�LW�ZLWK�K��,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

HISTOGRAM
7\SH� &RPPDQG
'HVFULSWLRQ� +LVWRJUDP�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�+,672*5$0�

:KHQ�WKH�SORW�W\SH�LV�+,672*5$0��WKH�'5$:�FRPPDQG�FUHDWHV�D�KLVWRJUDP�XVLQJ�GDWD�
IURP�RQH�FROXPQ�RI�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7���7KH�FROXPQ�LV�
VSHFLILHG�E\�WKH�ILUVW�SDUDPHWHU�LQ�WKH�UHVHUYHG�YDULDEOH�Σ3$5��XVLQJ�WKH�;&2/�FRPPDQG���
7KH�SORWWLQJ�SDUDPHWHUV�DUH�VSHFLILHG�LQ�WKH�UHVHUYHG�YDULDEOH�33$5��ZKLFK�KDV�WKH�IRUP�

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



Command Reference: Part C, G-P (1.1) 1-187*R�WR�,QGH[

)RU�SORW�W\SH�+,672*5$0��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�HLWKHU�D�QDPH�VSHFLI\LQJ�D�ODEHO�IRU�WKH�KRUL]RQWDO�D[LV��RU�D�OLVW�FRQWDLQLQJ�VXFK�D�
QDPH�DQG�WZR�QXPEHUV�WKDW�VSHFLI\�WKH�PLQLPXP�DQG�PD[LPXP�YDOXHV�RI�WKH�GDWD�WR�EH�
SORWWHG��7KH�GHIDXOW�YDOXH�RI�LQGHS�LV�;�

� UHV�LV�D�UHDO�QXPEHU�VSHFLI\LQJ�WKH�ELQ�VL]H��LQ�XVHU�XQLW�FRRUGLQDWHV��RU�D�ELQDU\�LQWHJHU�
VSHFLI\LQJ�WKH�ELQ�VL]H�LQ�SL[HOV��7KH�GHIDXOW�YDOXH�LV����ZKLFK�VSHFLILHV�WKH�ELQ�VL]H�WR�EH�
�����RI�WKH�GLIIHUHQFH�EHWZHHQ�WKH�VSHFLILHG�PLQLPXP�DQG�PD[LPXP�YDOXHV�RI�WKH�GDWD�

� 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�
+,672*5$0�SODFHV�WKH�FRPPDQG�QDPH�+,672*5$0�LQ�33$5�

� GHSHQG�LV�D�QDPH�VSHFLI\LQJ�D�ODEHO�IRU�WKH�YHUWLFDO�D[LV��7KH�GHIDXOW�YDOXH�LV�<�
7KH�IUHTXHQF\�RI�WKH�GDWD�LV�SORWWHG�DV�EDUV��ZKHUH�HDFK�EDU�UHSUHVHQWV�D�FROOHFWLRQ�RI�GDWD�
SRLQWV��7KH�EDVH�RI�HDFK�EDU�VSDQV�WKH�YDOXHV�RI�WKH�GDWD�SRLQWV��DQG�WKH�KHLJKW�LQGLFDWHV�WKH�
QXPEHU�RI�GDWD�SRLQWV��7KH�ZLGWK�RI�HDFK�EDU�LV�VSHFLILHG�E\�UHV��7KH�RYHUDOO�PD[LPXP�DQG�
PLQLPXP�YDOXHV�IRU�WKH�GDWD�FDQ�EH�VSHFLILHG�E\�LQGHS��RWKHUZLVH��WKH�YDOXHV�LQ��[PLQ��\PLQ��DQG�
�[PD[��\PD[��DUH�XVHG�

$FFHVV� N�+,672*5$0
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$5��&21,&��',))(4��)81&7,21��*5,'0$3��3$5$0(75,&��3$5685)$&(��

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



1-188 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

HISTPLOT
7\SH� &RPPDQG
'HVFULSWLRQ� 'UDZ�+LVWRJUDP�3ORW�&RPPDQG��3ORWV�D�IUHTXHQF\�KLVWRJUDP�RI�WKH�VSHFLILHG�FROXPQ�LQ�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�
WKH�UHVHUYHG�YDULDEOH�Σ3$5��,I�QR�GDWD�FROXPQ�LV�VSHFLILHG��FROXPQ���LV�VHOHFWHG�E\�GHIDXOW��
7KH�\�D[LV�LV�DXWRVFDOHG�DQG�WKH�SORW�W\SH�LV�VHW�WR�+,672*5$0�
+,673/27�SORWV�UHODWLYH�IUHTXHQFLHV��XVLQJ����ELQV�DV�WKH�GHIDXOW�QXPEHU�RI�SDUWLWLRQV��7KH�
5(6�FRPPDQG�OHWV�\RX�VSHFLI\�D�GLIIHUHQW�QXPEHU�RI�ELQV�E\�VSHFLI\LQJ�WKH�ELQ�ZLGWK��7R�
SORW�D�IUHTXHQF\�KLVWRJUDP�ZLWK�QXPHULFDO�IUHTXHQFLHV��VWRUH�WKH�IUHTXHQFLHV�LQ�Σ'$7�DQG�
H[HFXWH�%,16�DQG�WKHQ�%$53/27�
:KHQ�+,673/27�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�+,673/27
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$53/27��%,16��)5((=(��3,&785(��39,(:��5(6��6&$753/27��;&2/

HMS–
7\SH� &RPPDQG
'HVFULSWLRQ� +RXUV�0LQXWHV�6HFRQGV�0LQXV�&RPPDQG��5HWXUQV�WKH�GLIIHUHQFH�RI�WZR�UHDO�QXPEHUV��

ZKHUH�WKH�DUJXPHQWV�DQG�WKH�UHVXOW�DUH�LQWHUSUHWHG�LQ�KRXUV�PLQXWHV�VHFRQGV�IRUPDW�
7KH�IRUPDW�IRU�+06��D�WLPH�RU�DQ�DQJOH��LV�+�0066V��ZKHUH�
� +�LV�]HUR�RU�PRUH�GLJLWV�UHSUHVHQWLQJ�WKH�LQWHJHU�SDUW�RI�WKH�QXPEHU��KRXUV�RU�GHJUHHV��
� 00�DUH�WZR�GLJLWV�UHSUHVHQWLQJ�WKH�QXPEHU�RI�PLQXWHV�
� 66�DUH�WZR�GLJLWV�UHSUHVHQWLQJ�WKH�QXPEHU�RI�VHFRQGV�
� V�LV�]HUR�RU�PRUH�GLJLWV��DV�PDQ\�DV�DOORZHG�E\�WKH�FXUUHQW�GLVSOD\�PRGH��UHSUHVHQWLQJ�WKH�
GHFLPDO�IUDFWLRQDO�SDUW�RI�VHFRQGV�

$FFHVV� >ç 722/6�+06²



Command Reference: Part C, G-P (1.1) 1-189*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� +06→��→+06��+06�

HMS+
7\SH� &RPPDQG
'HVFULSWLRQ� +RXUV�0LQXWHV�6HFRQGV�3OXV�&RPPDQG��5HWXUQV�WKH�VXP�RI�WZR�UHDO�QXPEHUV��ZKHUH�WKH�

DUJXPHQWV�DQG�WKH�UHVXOW�DUH�LQWHUSUHWHG�LQ�KRXUV�PLQXWHV�VHFRQGV�IRUPDW�
7KH�IRUPDW�IRU�+06��D�WLPH�RU�DQ�DQJOH��LV�+�0066V��ZKHUH�
� +�LV�]HUR�RU�PRUH�GLJLWV�UHSUHVHQWLQJ�WKH�LQWHJHU�SDUW�RI�WKH�QXPEHU��KRXUV�RU�GHJUHHV��
� 00�DUH�WZR�GLJLWV�UHSUHVHQWLQJ�WKH�QXPEHU�RI�PLQXWHV�
� 66�DUH�WZR�GLJLWV�UHSUHVHQWLQJ�WKH�QXPEHU�RI�VHFRQGV�
� V�LV�]HUR�RU�PRUH�GLJLWV��DV�PDQ\�DV�DOORZHG�E\�WKH�FXUUHQW�GLVSOD\�PRGH��UHSUHVHQWLQJ�WKH�
GHFLPDO�IUDFWLRQDO�SDUW�RI�VHFRQGV�

$FFHVV� >ç 722/6�+06�
,QSXW�2XWSXW�

6HH�DOVR� +06→��→+06��+06²

HMS→
7\SH� &RPPDQG
'HVFULSWLRQ� +RXUV�0LQXWHV�6HFRQGV�WR�'HFLPDO�&RPPDQG��&RQYHUWV�D�UHDO�QXPEHU�LQ�KRXUV�PLQXWHV�

VHFRQGV�IRUPDW�WR�LWV�GHFLPDO�IRUP��KRXUV�RU�GHJUHHV�ZLWK�D�GHFLPDO�IUDFWLRQ��
7KH�IRUPDW�IRU�+06��D�WLPH�RU�DQ�DQJOH��LV�+�0066V��ZKHUH�
� +�LV�]HUR�RU�PRUH�GLJLWV�UHSUHVHQWLQJ�WKH�LQWHJHU�SDUW�RI�WKH�QXPEHU��KRXUV�RU�GHJUHHV��
� 00�DUH�WZR�GLJLWV�UHSUHVHQWLQJ�WKH�QXPEHU�RI�PLQXWHV�
� 66�DUH�WZR�GLJLWV�UHSUHVHQWLQJ�WKH�QXPEHU�RI�VHFRQGV�

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

+06� +06� → +06��²�+06�

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

+06� +06� → +06����+06�



1-190 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

� V�LV�]HUR�RU�PRUH�GLJLWV��DV�PDQ\�DV�DOORZHG�E\�WKH�FXUUHQW�GLVSOD\�PRGH��UHSUHVHQWLQJ�WKH�
GHFLPDO�IUDFWLRQDO�SDUW�RI�VHFRQGV�

$FFHVV� >ç 722/6�+06→
,QSXW�2XWSXW�

6HH�DOVR� →+06��+06���+06²

→HMS
7\SH� &RPPDQG
'HVFULSWLRQ� 'HFLPDO�WR�+RXUV�0LQXWHV�6HFRQGV�&RPPDQG��&RQYHUWV�D�UHDO�QXPEHU�UHSUHVHQWLQJ�KRXUV�

RU�GHJUHHV�ZLWK�D�GHFLPDO�IUDFWLRQ�WR�KRXUV�PLQXWHV�VHFRQGV�IRUPDW�
7KH�IRUPDW�IRU�+06��D�WLPH�RU�DQ�DQJOH��LV�+�0066V��ZKHUH�
� +�LV�]HUR�RU�PRUH�GLJLWV�UHSUHVHQWLQJ�WKH�LQWHJHU�SDUW�RI�WKH�QXPEHU�
� 00�DUH�WZR�GLJLWV�UHSUHVHQWLQJ�WKH�QXPEHU�RI�PLQXWHV�
� 66�DUH�WZR�GLJLWV�UHSUHVHQWLQJ�WKH�QXPEHU�RI�VHFRQGV�
� V�LV�]HUR�RU�PRUH�GLJLWV��DV�PDQ\�DV�DOORZHG�E\�WKH�FXUUHQW�GLVSOD\�PRGH��UHSUHVHQWLQJ�WKH�
GHFLPDO�IUDFWLRQDO�SDUW�RI�VHFRQGV�

$FFHVV� > ç 722/6�→+06

,QSXW�2XWSXW�

6HH�DOVR� +06→��+06���+06²

HOME
7\SH� &RPPDQG
'HVFULSWLRQ� +20(�'LUHFWRU\�&RPPDQG��0DNHV�WKH�+20(�GLUHFWRU\�WKH�FXUUHQW�GLUHFWRU\�
$FFHVV� N�+20(
,QSXW� 1RQH

Level 1/Argument 1 Level 1/Item 1

+06 → [

Level 1/Argument 1 Level 1/Item 1

[ → +06



Command Reference: Part C, G-P (1.1) 1-191*R�WR�,QGH[

2XWSXW� 1RQH
6HH�DOVR� &5',5��3$7+��3*',5��83',5

i
7\SH� )XQFWLRQ
'HVFULSWLRQ� L�)XQFWLRQ��5HWXUQV�WKH�V\PEROLF�FRQVWDQW�L�RU�LWV�QXPHULFDO�UHSUHVHQWDWLRQ���������
$FFHVV� <M

,QSXW�2XWSXW�

6HH�DOVR� H��0$;5��0,15��π

IDN
7\SH� &RPPDQG
'HVFULSWLRQ� ,GHQWLW\�0DWUL[�&RPPDQG��5HWXUQV�DQ�LGHQWLW\�PDWUL[��WKDW�LV��D�VTXDUH�PDWUL[�ZLWK�LWV�GLDJRQDO�

HOHPHQWV�HTXDO�WR���DQG�LWV�RII�GLDJRQDO�HOHPHQWV�HTXDO�WR���
7KH�UHVXOW�LV�HLWKHU�D�QHZ�VTXDUH�PDWUL[��RU�DQ�H[LVWLQJ�VTXDUH�PDWUL[�ZLWK�LWV�HOHPHQWV�UHSODFHG�
E\�WKH�HOHPHQWV�RI�WKH�LGHQWLW\�PDWUL[��DFFRUGLQJ�WR�WKH�DUJXPHQW�
� &UHDWLQJ�D�QHZ�PDWUL[��,I�WKH�DUJXPHQW�LV�D�UHDO�QXPEHU�Q��D�QHZ�UHDO�LGHQWLW\�PDWUL[�LV�
UHWXUQHG��ZLWK�LWV�QXPEHU�RI�URZV�DQG�QXPEHU�RI�FROXPQV�HTXDO�WR�Q�

� 5HSODFLQJ�WKH�HOHPHQWV�RI�DQ�H[LVWLQJ�PDWUL[��,I�WKH�DUJXPHQW�LV�D�VTXDUH�PDWUL[��DQ�
LGHQWLW\�PDWUL[�RI�WKH�VDPH�GLPHQVLRQV�LV�UHWXUQHG��,I�WKH�RULJLQDO�PDWUL[�LV�FRPSOH[��WKH�
UHVXOWLQJ�LGHQWLW\�PDWUL[�ZLOO�DOVR�EH�FRPSOH[��ZLWK�GLDJRQDO�YDOXHV�������

� ,I�WKH�DUJXPHQW�LV�D�QDPH��WKH�QDPH�PXVW�LGHQWLI\�D�YDULDEOH�FRQWDLQLQJ�D�VTXDUH�PDWUL[��
,Q�WKLV�FDVH��WKH�HOHPHQWV�RI�WKH�PDWUL[�DUH�UHSODFHG�E\�WKRVH�RI�WKH�LGHQWLW\�PDWUL[�
�FRPSOH[�LI�WKH�RULJLQDO�PDWUL[�LV�FRPSOH[��

$FFHVV� < %�&5($7(�,'1
< P�0$75,;�0$.(�,'1

Level 1/Argument 1 Level 1/Item 1

→ 
L

→ �����



1-192 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� &21

IF
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� ,)�&RQGLWLRQDO�6WUXFWXUH�&RPPDQG��6WDUWV�,)�«�7+(1�«�(1'�DQG�,)�«�7+(1�«�

(/6(�«�(1'�FRQGLWLRQDO�VWUXFWXUHV�
&RQGLWLRQDO�VWUXFWXUHV��XVHG�LQ�FRPELQDWLRQ�ZLWK�SURJUDP�WHVWV��HQDEOH�D�SURJUDP�WR�PDNH�
GHFLVLRQV�
� ,)�«�7+(1�«�(1'�H[HFXWHV�D�VHTXHQFH�RI�FRPPDQGV�RQO\�LI�D�WHVW�UHWXUQV�D�QRQ]HUR�
�WUXH��UHVXOW��7KH�V\QWD[�LV�
,)�WHVW�FODXVH�7+(1�WUXH�FODXVH�(1'

,)�EHJLQV�WKH�WHVW�FODXVH��ZKLFK�PXVW�UHWXUQ�D�WHVW�UHVXOW�WR�WKH�VWDFN��7+(1�UHPRYHV�WKH�
WHVW�UHVXOW�IURP�WKH�VWDFN��,I�WKH�YDOXH�LV�QRQ]HUR��WKH�WUXH�FODXVH�LV�H[HFXWHG��2WKHUZLVH��
SURJUDP�H[HFXWLRQ�UHVXPHV�IROORZLQJ�(1'�

� ,)�«�7+(1�«�(/6(�«�(1'�H[HFXWHV�RQH�VHTXHQFH�RI�FRPPDQGV�LI�D�WHVW�UHWXUQV�D�
WUXH��QRQ]HUR��UHVXOW��RU�DQRWKHU�VHTXHQFH�RI�FRPPDQGV�LI�WKDW�WHVW�UHWXUQV�D�IDOVH��]HUR��
UHVXOW��7KH�V\QWD[�LV�
,)�WHVW�FODXVH�7+(1�WUXH�FODXVH�(/6(�IDOVH�FODXVH�(1'

,)�EHJLQV�WKH�WHVW�FODXVH��ZKLFK�PXVW�UHWXUQ�D�WHVW�UHVXOW�WR�WKH�VWDFN��7+(1�UHPRYHV�WKH�
WHVW�UHVXOW�IURP�WKH�VWDFN��,I�WKH�YDOXH�LV�QRQ]HUR��WKH�WUXH�FODXVH�LV�H[HFXWHG��2WKHUZLVH��
WKH�IDOVH�FODXVH�LV�H[HFXWHG��$IWHU�WKH�DSSURSULDWH�FODXVH�LV�H[HFXWHG��H[HFXWLRQ�UHVXPHV�
IROORZLQJ�(1'�

,Q�53/�PRGH��WKH�WHVW�FODXVH�FDQ�EH�D�FRPPDQG�VHTXHQFH��IRU�H[DPSOH��$�%�≤��RU�DQ�DOJHEUDLF�
�IRU�H[DPSOH��¶Α�≤ Β�·��,I�WKH�WHVW�FODXVH�LV�DQ�DOJHEUDLF��LW�LV�DXWRPDWLFDOO\�HYDOXDWHG�WR�D�QXPEHU�
�→180�RU�(9$/�LVQ
W�QHFHVVDU\��

$FFHVV� <N %5$1&+�,)

Level 1/Argument 1 Level 1/Item 1

Q → >>�5�PDWUL[LGHQWLW\�@@
>>�PDWUL[�@@ → >>�PDWUL[LGHQWLW\�@@

QDPH
 → >>�PDWUL[LGHQWLW\�@@



Command Reference: Part C, G-P (1.1) 1-193*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� &$6(��(/6(��(1'��,)(55��7+(1

IFERR
7\SH� &RPPDQG
'HVFULSWLRQ� ,I�(UURU�&RQGLWLRQDO�6WUXFWXUH�&RPPDQG��6WDUWV�,)(55�«�7+(1�«�(1'�DQG�,)(55�«�

7+(1�«�(/6(�«�(1'�HUURU�WUDSSLQJ�VWUXFWXUHV�
(UURU�WUDSSLQJ�VWUXFWXUHV�HQDEOH�SURJUDP�H[HFXWLRQ�WR�FRQWLQXH�DIWHU�D�´WUDSSHGµ�HUURU�RFFXUV�
� ,)(55�«�7+(1�«�(1'�H[HFXWHV�D�VHTXHQFH�RI�FRPPDQGV�LI�DQ�HUURU�RFFXUV��7KH�
V\QWD[�RI�,)(55�«�7+(1�«�(1'�LV�
,)(55�WUDS�FODXVH�7+(1�HUURU�FODXVH�(1'

,I�DQ�HUURU�RFFXUV�GXULQJ�H[HFXWLRQ�RI�WKH�WUDS�FODXVH�

� 7KH�HUURU�LV�LJQRUHG�

� 7KH�UHPDLQGHU�RI�WKH�WUDS�FODXVH�LV�GLVFDUGHG�

� 7KH�NH\�EXIIHU�LV�FOHDUHG�

� ,I�DQ\�RU�DOO�RI�WKH�GLVSOD\�LV�§IUR]HQ¨��E\�)5((=(���WKDW�VWDWH�LV�FDQFHOHG�

� ,I�/DVW�$UJXPHQWV�LV�HQDEOHG��WKH�DUJXPHQWV�WR�WKH�FRPPDQG�WKDW�FDXVHG�WKH�HUURU�DUH�
UHWXUQHG�WR�WKH�VWDFN��3URJUDP�H[HFXWLRQ�MXPSV�WR�WKH�HUURU�FODXVH�

7KH�FRPPDQGV�LQ�WKH�HUURU�FODXVH�DUH�H[HFXWHG�RQO\�LI�DQ�HUURU�LV�JHQHUDWHG�GXULQJ�
H[HFXWLRQ�RI�WKH�WUDS�FODXVH�

� ,)(55�«�7+(1�«�(/6(�«�(1'�H[HFXWHV�RQH�VHTXHQFH�RI�FRPPDQGV�LI�DQ�HUURU�
RFFXUV�RU�DQRWKHU�VHTXHQFH�RI�FRPPDQGV�LI�DQ�HUURU�GRHV�QRW�RFFXU��7KH�V\QWD[�RI�
,)(55�«�7+(1�«�(/6(�«�(1'�LV�
,)(55�WUDS�FODXVH�7+(1�HUURU�FODXVH�(/6(�QRUPDO�FODXVH�(1'

Level 1/Argument 1 Level 1/Item 1

,) →
7+(1 7�) →
(1'
,)
7+(1 7�) →
(/6( →
(1' →



1-194 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

,I�DQ�HUURU�RFFXUV�GXULQJ�H[HFXWLRQ�RI�WKH�WUDS�FODXVH��WKH�VDPH�VL[�HYHQWV�OLVWHG�DERYH�
RFFXU�

,I�QR�HUURU�RFFXUV��H[HFXWLRQ�MXPSV�WR�WKH�QRUPDO�FODXVH�DW�WKH�FRPSOHWLRQ�RI�WKH�WUDS�
FODXVH�

$FFHVV� <N (5525�,)(55�,)(55
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� &$6(��(/6(��(1'��,)��7+(1

IFFT
7\SH� &RPPDQG
'HVFULSWLRQ� ,QYHUVH�'LVFUHWH�)RXULHU�7UDQVIRUP�&RPPDQG��&RPSXWHV�WKH�RQH��RU�WZR�GLPHQVLRQDO�

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

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

IRU�P� �������«��0�²���DQG�Q� �������«��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��

Xn
1
N
---- Yke

2π ikn
N

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

k 0=

N 1–

∑= i, 1–=

Xmn
1

MN
--------- Ykle

2π ikm
M

----------------
e

2π i ln
N

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

l 0=

N 1–

∑
k 0=

M 1–

∑= i, 1–=



Command Reference: Part C, G-P (1.1) 1-195*R�WR�,QGH[

7KH�,))7�FRPPDQG�XVHV�WUXQFDWHG����GLJLW�DULWKPHWLF�DQG�LQWHUPHGLDWH�VWRUDJH��WKHQ�URXQGV�
WKH�UHVXOW�WR����GLJLW�SUHFLVLRQ�

$FFHVV� < P�))7�,))7
,QSXW�2XWSXW�

6HH�DOVR� ))7

IFT
7\SH� &RPPDQG
'HVFULSWLRQ� ,)�7+(1�&RPPDQG��([HFXWHV�REM�LI�7�)�LV�QRQ]HUR��'LVFDUGV�REM�LI�7�)�LV�]HUR�

,)7�OHWV�\RX�H[HFXWH�LQ�VWDFN�V\QWD[�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�RI�WKH�,)�«�7+(1�«�
(1'�FRQGLWLRQDO�VWUXFWXUH��7KH�´WUXH�FODXVHµ�LV�REM�LQ�DUJXPHQW����OHYHO����

$FFHVV� <N %5$1&+�,)7
,QSXW�2XWSXW�

6HH�DOVR� ,)7(

IFTE
7\SH� )XQFWLRQ
'HVFULSWLRQ� ,)�7+(1�(/6(�)XQFWLRQ��([HFXWHV�WKH�REM�LQ�DUJXPHQW���RU�OHYHO���LI�7�)�LV�QRQ]HUR��

([HFXWHV�WKH�REM�LQ�DUJXPHQW���RU�OHYHO���LI�7�)�LV�]HUR�
,)7(�OHWV�\RX�H[HFXWH�LQ�VWDFN�V\QWD[�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�RI�WKH�,)�«�7+(1�«�
(/6(�«�(1'�FRQGLWLRQDO�VWUXFWXUH��7KH�́ WUXH�FODXVHµ�LV�REMWUXH�LQ�DUJXPHQW���RU�OHYHO����7KH�
´IDOVH�FODXVHµ�LV�REMIDOVH�LQ�DUJXPHQW���RU�OHYHO����
,)7(�LV�DOVR�DOORZHG�LQ�DOJHEUDLF�H[SUHVVLRQV��ZLWK�WKH�IROORZLQJ�V\QWD[�

,)7(�test,true-clause,false-clause�

Level 1/Argument 1 Level 1/Item 1

>�DUUD\�@� → >�DUUD\�@�

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

7�) REM → ,W�GHSHQGV�



1-196 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

:KHQ�DQ�DOJHEUDLF�FRQWDLQLQJ�,)7(�LV�HYDOXDWHG��LWV�ILUVW�DUJXPHQW�WHVW�LV�HYDOXDWHG�WR�D�WHVW�
UHVXOW��,I�LW�UHWXUQV�D�QRQ]HUR�UHDO�QXPEHU��WUXH�FODXVH�LV�HYDOXDWHG��,I�LW�UHWXUQV�]HUR��IDOVH�FODXVH�
LV�HYDOXDWHG�

$FFHVV� <N %5$1&+�,)7(
,QSXW�2XWSXW�

6HH�DOVR� ,)7

IM
7\SH� )XQFWLRQ
'HVFULSWLRQ� ,PDJLQDU\�3DUW�)XQFWLRQ��5HWXUQV�WKH�LPDJLQDU\�SDUW�RI�LWV�FRPSOH[�DUJXPHQW�

,I�WKH�DUJXPHQW�LV�DQ�DUUD\��,0�UHWXUQV�D�UHDO�DUUD\��WKH�HOHPHQWV�RI�ZKLFK�DUH�HTXDO�WR�WKH�
LPDJLQDU\�SDUWV�RI�WKH�FRUUHVSRQGLQJ�HOHPHQWV�RI�WKH�DUJXPHQW�DUUD\��,I�WKH�DUJXPHQW�DUUD\�
LV�UHDO��DOO�RI�WKH�HOHPHQWV�RI�WKH�UHVXOW�DUUD\�DUH�]HUR�

$FFHVV� > ó�,0
,QSXW�2XWSXW�

6HH�DOVR� &→5��5(��5→&

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

7�) REMWUXH REMIDOVH → ,W�GHSHQGV�

Level 1/Argument 1 Level 1/Item 1

[ → �
�[��\� → \

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

V\PE
 → 
,0�V\PE�




Command Reference: Part C, G-P (1.1) 1-197*R�WR�,QGH[

INCR
7\SH� &RPPDQG
'HVFULSWLRQ� ,QFUHPHQW�&RPPDQG��7DNHV�D�YDULDEOH��DGGV����VWRUHV�WKH�QHZ�YDOXH�EDFN�LQWR�WKH�RULJLQDO�

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

$FFHVV� <N 0(025<�$5,7+0(7,&�,1&5
,QSXW�2XWSXW�

6HH�DOVR� '(&5

INDEP
7\SH� &RPPDQG
'HVFULSWLRQ� ,QGHSHQGHQW�9DULDEOH�&RPPDQG��6SHFLILHV�WKH�LQGHSHQGHQW�YDULDEOH�DQG�LWV�SORWWLQJ�UDQJH�

7KH�VSHFLILFDWLRQ�IRU�WKH�LQGHSHQGHQW�YDULDEOH�QDPH�DQG�LWV�SORWWLQJ�UDQJH�LV�VWRUHG�DV�WKH�
WKLUG�SDUDPHWHU�LQ�WKH�UHVHUYHG�YDULDEOH�33$5��,I�WKH�DUJXPHQW�WR�,1'(3�LV�D�
� *OREDO�YDULDEOH�QDPH��WKDW�QDPH�UHSODFHV�WKH�LQGHSHQGHQW�YDULDEOH�HQWU\�LQ�33$5�
� /LVW�FRQWDLQLQJ�D�JOREDO�QDPH��WKDW�QDPH�UHSODFHV�WKH�LQGHSHQGHQW�YDULDEOH�QDPH�EXW�
OHDYHV�XQFKDQJHG�DQ\�H[LVWLQJ�SORWWLQJ�UDQJH�

� /LVW�FRQWDLQLQJ�D�JOREDO�QDPH�DQG�WZR�UHDO�QXPEHUV��WKDW�OLVW�UHSODFHV�WKH�LQGHSHQGHQW�
YDULDEOH�HQWU\�

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

7KH�GHIDXOW�HQWU\�LV�;�
$FFHVV� N�,1'(3

Level 1/Argument 1 Level 1/Item 1


QDPH
 → [LQFUHPHQW



1-198 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� '(31'

INFORM
7\SH� &RPPDQG
'HVFULSWLRQ� 8VHU�'HILQHG�'LDORJ�%R[�&RPPDQG��&UHDWHV�D�XVHU�GHILQHG�LQSXW�IRUP��GLDORJ�ER[��

,1)250�FUHDWHV�D�VWDQGDUG�GLDORJ�ER[�EDVHG�XSRQ�WKH�IROORZLQJ�VSHFLILFDWLRQV�

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


JOREDO
 →
^�JOREDO�` →

^�JOREDO�[VWDUW�[HQG�` →
^[VWDUW�[HQG�` →

[VWDUW [HQG� →

Variable Function

´WLWOHµ 7LWOH��7KLV�DSSHDUV�DW�WKH�WRS�RI�WKH�GLDORJ�
ER[�



Command Reference: Part C, G-P (1.1) 1-199*R�WR�,QGH[

^V���V��«�VQ` )LHOG�GHILQLWLRQV��$�ILHOG�GHILQLWLRQ��V[��FDQ�
KDYH�WZR�IRUPDWV��´ODEHOµ��D�ILHOG�ODEHO��RU�

^ ´ODEHOµ�´KHOS,QIRµ�W\SH��W\SH��«�W\SHQ�`��D�ILHOG�
ODEHO�ZLWK�RSWLRQDO�KHOS�WH[W�WKDW�DSSHDUV�
QHDU�WKH�ERWWRP�RI�WKH�VFUHHQ��DQG�DQ�
RSWLRQDO�OLVW�RI�YDOLG�REMHFW�W\SHV�IRU�WKDW�
ILHOG��,I�REMHFW�W\SHV�DUHQ
W�VSHFLILHG��DOO�

REMHFW�W\SHV�DUH�YDOLG��)RU�LQIRUPDWLRQ�DERXW�
REMHFW�W\SHV��VHH�WKH�7<3(�FRPPDQG�

:KHQ�FUHDWLQJ�D�PXOWL�FROXPQ�GLDORJ�ER[��
\RX�FDQ�VSDQ�FROXPQV�E\�XVLQJ�DQ�HPSW\�OLVW�
DV�D�ILHOG�GHILQLWLRQ��$�ILHOG�WKDW�DSSHDUV�WR�
WKH�OHIW�RI�DQ�HPSW\�ILHOG�DXWRPDWLFDOO\�

H[SDQGV�WR�ILOO�WKH�HPSW\�VSDFH�

IRUPDW )LHOG�IRUPDW�LQIRUPDWLRQ��7KLV�LV�WKH�QXPEHU�
FRO�RU�D�OLVW�RI�WKH�IRUP�^�FRO�WDEV�`��FRO�LV�WKH�
QXPEHU�RI�FROXPQV�WKH�GLDORJ�ER[�KDV��DQG�
WDEV�RSWLRQDOO\�VSHFLILHV�WKH�QXPEHU�RI�WDE�
VWRSV�EHWZHHQ�WKH�ODEHOV�DQG�WKH�KLJKOLJKWHG�
ILHOGV��7KLV�OLVW�FDQ�EH�HPSW\��FRO�GHIDXOWV�WR���

DQG�WDEV�GHIDXOWV�WR���

^�UHVHWV�` 'HIDXOW�YDOXHV�GLVSOD\HG�ZKHQ�5(6(7�LV�
VHOHFWHG��6SHFLI\�UHVHW�YDOXHV�LQ�WKH�OLVW�LQ�WKH�
VDPH�RUGHU�DV�WKH�ILHOGV�ZHUH�VSHFLILHG��7R�
VSHFLI\�QR�YDOXH��XVH�WKH�129$/�FRPPDQG�
DV�D�SODFH�KROGHU��7KLV�OLVW�FDQ�EH�HPSW\�

^�LQLW�` ,QLWLDO�YDOXHV�GLVSOD\HG�ZKHQ�WKH�GLDORJ�ER[�
DSSHDUV��6SHFLI\�LQLWLDO�YDOXHV�LQ�WKH�OLVW�LQ�WKH�
VDPH�RUGHU�DV�WKH�ILHOGV�ZHUH�VSHFLILHG��7R�
VSHFLI\�QR�YDOXH��XVH�WKH�129$/�FRPPDQG�
DV�D�SODFH�KROGHU��7KLV�OLVW�FDQ�EH�HPSW\�

Variable (Cont.) Function



1-200 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

,I�\RX�H[LW�WKH�GLDORJ�ER[�E\�VHOHFWLQJ�2.�RU�\��,1)250�UHWXUQV�WKH�ILHOG�YDOXHV�^�YDOV�`�
LQ�LWHP���RU�OHYHO����DQG�SXWV�D���LQ�LWHP���RU�OHYHO�����,I�D�ILHOG�LV�HPSW\��129$/�LV�UHWXUQHG�
DV�D�SODFH�KROGHU���,I�\RX�H[LW�WKH�GLDORJ�ER[�E\�VHOHFWLQJ�&$1&(/�RU�b��,1)250�UHWXUQV���

$FFHVV� <N,1�,1)250
,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� &+226(��,1387��129$/��7<3(

INPUT
7\SH� &RPPDQG
'HVFULSWLRQ� ,QSXW�&RPPDQG��3URPSWV�IRU�GDWD�LQSXW�WR�WKH�FRPPDQG�OLQH�DQG�SUHYHQWV�WKH�XVHU�DFFHVV�

WR�VWDFN�RSHUDWLRQV�
:KHQ�,1387�LV�H[HFXWHG��WKH�VWDFN�RU�KLVWRU\�DUHD�LV�EODQNHG�DQG�SURJUDP�H[HFXWLRQ�LV�
VXVSHQGHG�IRU�GDWD�LQSXW�WR�WKH�FRPPDQG�OLQH��7KH�FRQWHQWV�RI�´VWDFN�SURPSWµ�DUH�GLVSOD\HG�
DW�WKH�WRS�RI�WKH�VFUHHQ��'HSHQGLQJ�RQ�WKH�VHFRQG�DUJXPHQW��OHYHO�����WKH�FRPPDQG�OLQH�PD\�
DOVR�FRQWDLQ�WKH�FRQWHQWV�RI�D�VWULQJ��RU�LW�PD\�EH�HPSW\��3UHVVLQJ�\�UHVXPHV�SURJUDP�
H[HFXWLRQ�DQG�UHWXUQV�WKH�FRQWHQWV�RI�WKH�FRPPDQG�OLQH�LQ�VWULQJ�IRUP�
,Q�LWV�JHQHUDO�IRUP��WKH�VHFRQG�DUJXPHQW��OHYHO����IRU�,1387�LV�D�OLVW�WKDW�VSHFLILHV�WKH�FRQWHQW�
DQG�LQWHUSUHWDWLRQ�RI�WKH�FRPPDQG�OLQH��7KH�OLVW�FDQ�FRQWDLQ�RQH�RU�PRUH�RI�WKH�IROORZLQJ�
SDUDPHWHUV��LQ�DQ\�RUGHU�
� �FRPPDQG�OLQH�SURPSW���ZKRVH�FRQWHQWV�DUH�SODFHG�RQ�WKH�FRPPDQG�OLQH�IRU�SURPSWLQJ�
ZKHQ�WKH�SURJUDP�SDXVHV�

� (LWKHU�D�UHDO�QXPEHU��RU�D�OLVW�FRQWDLQLQJ�WZR�UHDO�QXPEHUV��WKDW�VSHFLILHV�WKH�LQLWLDO�FXUVRU�
SRVLWLRQ�RQ�WKH�FRPPDQG�OLQH�
² $�UHDO�QXPEHU�Q�DW�WKH�QWK�FKDUDFWHU�IURP�WKH�OHIW�HQG�RI�WKH�ILUVW�URZ��OLQH��RI�WKH�
FRPPDQG�OLQH��$�SRVLWLYH�Q�VSHFLILHV�WKH�LQVHUW�FXUVRU��D�QHJDWLYH�Q�VSHFLILHV�WKH�UHSODFH�
FXUVRU����VSHFLILHV�WKH�HQG�RI�WKH�FRPPDQG�OLQH�VWULQJ��

L�/A� L�/A� L�A� L�/A� L�/A� L�/I� L�/I�

´WLWOHµ ^V��V������VQ�` IRUPDW ^UHVHWV�` ^LQLW�` → ^�YDOV�` �
´WLWOHµ ^V��V������VQ�` IRUPDW ^UHVHWV�` ^LQLW�` → �



Command Reference: Part C, G-P (1.1) 1-201*R�WR�,QGH[

² $�OLVW�WKDW�VSHFLILHV�WKH�LQLWLDO�URZ�DQG�FROXPQ�SRVLWLRQ�RI�WKH�FXUVRU��WKH�ILUVW�QXPEHU�
LQ�WKH�OLVW�VSHFLILHV�D�URZ�LQ�WKH�FRPPDQG�OLQH����VSHFLILHV�WKH�ILUVW�URZ�RI�WKH�
FRPPDQG�OLQH���WKH�VHFRQG�QXPEHU�FRXQWV�E\�FKDUDFWHUV�IURP�WKH�OHIW�HQG�RI�WKH�
VSHFLILHG�OLQH����VSHFLILHV�WKH�HQG�RI�WKH�FRPPDQG�OLQH�VWULQJ�LQ�WKH�VSHFLILHG�URZ��$�
SRVLWLYH�URZ�QXPEHU�VSHFLILHV�WKH�LQVHUW�FXUVRU��D�QHJDWLYH�URZ�QXPEHU�VSHFLILHV�WKH�
UHSODFH�FXUVRU�

� 2QH�RU�PRUH�RI�WKH�SDUDPHWHUV�$/*��α��RU�9��HQWHUHG�DV�XQTXRWHG�QDPHV�
² $/*�DFWLYDWHV�$OJHEUDLF�3URJUDP�HQWU\�PRGH�
² α�VSHFLILHV�DOSKD�ORFN�
² 9�YHULILHV�LI�WKH�FKDUDFWHUV�LQ�WKH�UHVXOW�VWULQJ��UHVXOW���ZLWKRXW�WKH���GHOLPLWHUV��
FRPSRVH�D�YDOLG�REMHFW�RU�REMHFWV��,I�WKH�UHVXOW�VWULQJ�FKDUDFWHUV�GR�QRW�FRPSRVH�D�
YDOLG�REMHFW�RU�REMHFWV��,1387�GLVSOD\V�WKH�,QYDOLG�6\QWD[�ZDUQLQJ�DQG�SURPSWV�DJDLQ�
IRU�GDWD�

<RX�FDQ�FKRRVH�WR�VSHFLI\�DV�IHZ�DV�RQH�RI�WKH�DUJXPHQW����OHYHO���OLVW�SDUDPHWHUV��7KH�GHIDXOW�
VWDWHV�IRU�WKHVH�SDUDPHWHUV�DUH�
� %ODQN�FRPPDQG�OLQH�
� ,QVHUW�FXUVRU�SODFHG�DW�WKH�HQG�RI�WKH�FRPPDQG�OLQH�SURPSW�VWULQJ�
� 3URJUDP�HQWU\�PRGH�
� 5HVXOW�VWULQJ�QRW�FKHFNHG�IRU�LQYDOLG�V\QWD[�
,I�\RX�VSHFLI\�RQO\�D�FRPPDQG�OLQH�SURPSW�VWULQJ�IRU�WKH�VHFRQG�DUJXPHQW��OHYHO�����\RX�GRQ
W�
QHHG�WR�SXW�LW�LQ�D�OLVW�

$FFHVV� <N ,1�,1387
,QSXW�2XWSXW�

6HH�DOVR� 352037��675→

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

´VWDFN�SURPSWµ ´FRPPDQG�OLQH�SURPSWµ → ´UHVXOWµ
´VWDFN�SURPSWµ ^�OLVWFRPPDQG�OLQH�` → ´UHVXOWµ



1-202 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

INV
7\SH� $QDO\WLF�IXQFWLRQ
'HVFULSWLRQ� ,QYHUVH����[��$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�UHFLSURFDO�RU�WKH�PDWUL[�LQYHUVH�

)RU�D�FRPSOH[�DUJXPHQW��[��\���WKH�LQYHUVH�LV�WKH�FRPSOH[�QXPEHU�

0DWUL[�DUJXPHQWV�PXVW�EH�VTXDUH��UHDO�RU�FRPSOH[���7KH�FRPSXWHG�LQYHUVH�PDWUL[�$���
VDWLVILHV�$�ï�$��� �,Q��ZKHUH�,Q�LV�WKH�Q�ï�Q�LGHQWLW\�PDWUL[��

$FFHVV� y

,QSXW�2XWSXW�

6HH�DOVR� 6,19���

IP
7\SH� )XQFWLRQ
'HVFULSWLRQ� ,QWHJHU�3DUW�)XQFWLRQ��5HWXUQV�WKH�LQWHJHU�SDUW�RI�LWV�DUJXPHQW�

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

6HH�DOVR� )3

Level 1/Argument 1 Level 1/Item 1

] → ��]
>>�PDWUL[�@@ → >>�PDWUL[�@@²�


V\PE
 → 
,19�V\PE�

[BXQLW → ��[B��XQLW

Level 1/Argument 1 Level 1/Item 1

[ → Q
[BXQLW → QBXQLW

V\PE
 → 
,3�V\PE�


x

x
2

y
2

+
---------------- y–

x
2

y
2

+
----------------,

 
 
 



Command Reference: Part C, G-P (1.1) 1-203*R�WR�,QGH[

ISOL
7\SH� &RPPDQG
'HVFULSWLRQ� ,VRODWH�9DULDEOH�&RPPDQG��5HWXUQV�DQ�DOJHEUDLF�V\PE��WKDW�UHDUUDQJHV�V\PE��WR�´LVRODWHµ�WKH�

ILUVW�RFFXUUHQFH�RI�YDULDEOH�JOREDO�
7KH�UHVXOW�V\PE��LV�DQ�HTXDWLRQ�RI�WKH�IRUP�JOREDO� �H[SUHVVLRQ��,I�JOREDO�DSSHDUV�PRUH�WKDQ�RQFH��
WKHQ�V\PE��LV�HIIHFWLYHO\�WKH�ULJKW�VLGH�RI�DQ�HTXDWLRQ�REWDLQHG�E\�UHDUUDQJLQJ�DQG�VROYLQJ�V\PE��
WR�LVRODWH�WKH�ILUVW�RFFXUUHQFH�RI�JOREDO�RQ�WKH�OHIW�VLGH�RI�WKH�HTXDWLRQ�
,I�V\PE��LV�DQ�H[SUHVVLRQ��LW�LV�WUHDWHG�DV�WKH�OHIW�VLGH�RI�DQ�HTXDWLRQ�V\PE�� ���
,I�JOREDO�DSSHDUV�LQ�WKH�DUJXPHQW�RI�D�IXQFWLRQ�ZLWKLQ�V\PE���WKDW�IXQFWLRQ�PXVW�EH�DQ�DQDO\WLF�
IXQFWLRQ��WKDW�LV��D�IXQFWLRQ�IRU�ZKLFK�WKH�+3����SURYLGHV�DQ�LQYHUVH��7KXV�,62/�FDQQRW�VROYH�
,3�[� ��IRU�[��VLQFH�,3�KDV�QR�LQYHUVH�
,62/�LV�LGHQWLFDO�WR�62/9(��VHH�YROXPH����&$6�&RPPDQGV��

$FFHVV� < & ,62/

,QSXW�2XWSXW�

6HH�DOVR� &2/&7��(;3$1��48$'��6+2:��62/9(

KERRM
7\SH� &RPPDQG
'HVFULSWLRQ� .HUPLW�(UURU�0HVVDJH�&RPPDQG��5HWXUQV�WKH�WH[W�RI�WKH�PRVW�UHFHQW�.HUPLW�HUURU�SDFNHW�

,I�D�.HUPLW�WUDQVIHU�IDLOV�GXH�WR�DQ�HUURU�SDFNHW�VHQW�IURP�WKH�FRQQHFWHG�.HUPLW�GHYLFH�WR�WKH�
+3�����WKHQ�H[HFXWLQJ�.(550�UHWULHYHV�DQG�GLVSOD\V�WKH�HUURU�PHVVDJH���.HUPLW�HUURUV�QRW�
LQ�SDFNHWV�DUH�UHWULHYHG�E\�(550�UDWKHU�WKDQ�.(550��

$FFHVV� N�.(550
,QSXW�2XWSXW�

6HH�DOVR� ),1,6+��.*(7��3.7��5(&1��5(&9��6(1'��6(59(5

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


V\PE�
 
JOREDO
 → 
V\PE�


Level 1/Argument 1 Level 1/Item 1

→ ´HUURU�PHVVDJHµ



1-204 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

KEY
7\SH� &RPPDQG
'HVFULSWLRQ� .H\�&RPPDQG��5HWXUQV�D�WHVW�UHVXOW�DQG��LI�D�NH\�LV�SUHVVHG��UHWXUQV�WKH�URZ�FROXPQ�ORFDWLRQ�

[Q�P�RI�WKDW�NH\��
.(<�UHWXUQV�D�IDOVH�UHVXOW�����WR�LWHP����VWDFN�OHYHO����XQWLO�D�NH\�LV�SUHVVHG��:KHQ�D�NH\�LV�
SUHVVHG��LW�UHWXUQV�D�WUXH�UHVXOW�����WR�LWHP����VWDFN�OHYHO����DQG�[Q�P�WR�LWHP����VWDFN�OHYHO�����
7KH�UHVXOW�[Q�P�LV�D�WZR�GLJLW�QXPEHU�WKDW�LGHQWLILHV�WKH�URZ�DQG�FROXPQ�ORFDWLRQ�RI�WKH�NH\�
MXVW�SUHVVHG��8QOLNH�:$,7��ZKLFK�UHWXUQV�D�WKUHH�GLJLW�QXPEHU�WKDW�LGHQWLILHV�DOSKD�DQG�
VKLIWHG�NH\ERDUG�SODQHV��.(<�UHWXUQV�WKH�URZ�FROXPQ�ORFDWLRQ�RI�DQ\�NH\�SUHVVHG��LQFOXGLQJ�
<��>��DQG `�

$FFHVV� <N ,1�.(<
,QSXW�2XWSXW�

6HH�DOVR� :$,7��.(<(9$/

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

→ [Q�P �
→ �



Command Reference: Part C, G-P (1.1) 1-205*R�WR�,QGH[

KEYEVAL
7\SH� &RPPDQG

'HVFULSWLRQ�� $FWLRQV�WKH�VSHFLILHG�NH\�SUHVV�

<RX�LQSXW�D�QXPEHU��LQ�WKH�IRUPDW�DE�F��WKDW�UHSUHVHQWV�WKH�NH\��,Q�WKH�QXPEHU�DE�F�

� D�LV�WKH�URZ�FRRUGLQDWH�QXPEHU��ZKHUH�URZ���LV�WKH�OHIW�PRVW�URZ�

� E�LV�WKH�FROXPQ�QXPEHU��ZKHUH�FROXPQ���LV�WKH�WRS�PRVW�FROXPQ�

� F�LV�WKH�VKLIW�VWDWH�RI�WKH�NH\��WKDW�LV��ZKHWKHU�LW�LV�QRUPDO��DOSKD�VKLIWHG��OHIW�VKLIWHG�
DQG�VR�RQ��7KH�VKLIW�VWDWH�UHSUHVHQWDWLRQV�DUH�DV�IROORZV�

���1RUPDO�IXQFWLRQ�
���/HIW�VKLIW�IXQFWLRQ�
���5LJKW�VKLIW�IXQFWLRQ�
���$OSKD�IXQFWLRQ�
���$OSKD�OHIW�VKLIW�IXQFWLRQ�
���$OSKD�ULJKW�VKLIW�IXQFWLRQ�

$FFHVV� &DWDORJ��N
,QSXW�2XWSXW�

([DPSOH�� 7XUQ�WKH�FDOFXODWRU�RII�XVLQJ�D�FRPPDQG��
&RPPDQG� KEYEVAL(101.3)

5HVXOW� 7KH�FDOFXODWRU�LV�WXUQHG�RII�

→KEYTIME
7\SH� &RPPDQG
'HVFULSWLRQ� 6HWV�D�QHZ�NH\WLPH�YDOXH�

.H\WLPH�LV�WKH�WLPH�DIWHU�D�NH\SUHVV�GXULQJ�ZKLFK�IXUWKHU�NH\SUHVVHV�ZLOO�QRW�EH�DFWLRQHG��,W�
LV�PHDVXUHG�LQ�WLFNV��,I�\RX�H[SHULHQFH�NH\�ERXQFH��\RX�FDQ�LQFUHDVH�WKH�YDOXH�RI�NH\WLPH�

$FFHVV� N .(<7,0(→

Level 1/Argument 1 Level 1/Item 1

QQ�Q →



1-206 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�$OVR� .(<7,0(→

KEYTIME→
7\SH� &RPPDQG
'HVFULSWLRQ� 'LVSOD\V�WKH�FXUUHQW�NH\WLPH�YDOXH�

.H\WLPH�LV�WKH�WLPH�DIWHU�D�NH\SUHVV�GXULQJ�ZKLFK�IXUWKHU�NH\SUHVVHV�ZLOO�QRW�EH�DFWLRQHG��,W�
LV�PHDVXUHG�LQ�PLOOLVHFRQGV��,I�\RX�H[SHULHQFH�NH\�ERXQFH��\RX�FDQ�LQFUHDVH�WKH�YDOXH�RI�
NH\WLPH�

$FFHVV� N .(<7,0(→

,QSXW�2XWSXW�

6HH�$OVR� →.(<7,0(

KGET
7\SH� &RPPDQG
'HVFULSWLRQ� .HUPLW�*HW�&RPPDQG��8VHG�E\�D�ORFDO�.HUPLW�WR�JHW�D�.HUPLW�VHUYHU�WR�WUDQVPLW�WKH�QDPHG�

REMHFW�V��
7R�UHQDPH�DQ�REMHFW�ZKHQ�WKH�ORFDO�GHYLFH�JHWV�LW��LQFOXGH�WKH�ROG�DQG�QHZ�QDPHV�LQ�DQ�
HPEHGGHG�OLVW��)RU�H[DPSOH��^^�$$$�%%%�``�.*(7�JHWV�WKH�YDULDEOH�QDPHG�$$$�EXW�
FKDQJHV�LWV�QDPH�WR�%%%��^^�$$$�%%%�`�&&&�`�.*(7�JHWV�$$$�DV�%%%�DQG�JHWV�&&&�
XQGHU�LWV�RZQ�QDPH���,I�WKH�RULJLQDO�QDPH�LV�QRW�OHJDO�RQ�WKH�+3�����HQWHU�LW�DV�D�VWULQJ��

$FFHVV� N�.*(7

Level 1/Argument 1 Level 1/Item 1

WLPH →

Level 1/Argument 1 Level 1/Item 1

→ WLPH



Command Reference: Part C, G-P (1.1) 1-207*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� %$8'��&.60��),1,6+��3$5,7<��5(&1��5(&9��6(1'��6(59(5��75$16,2

KILL
7\SH� &RPPDQG
'HVFULSWLRQ� &DQFHO�+DOWHG�3URJUDPV�&RPPDQG��&DQFHOV�DOO�FXUUHQWO\�KDOWHG�SURJUDPV��,I�.,//�LV�

H[HFXWHG�ZLWKLQ�D�SURJUDP��WKDW�SURJUDP�LV�DOVR�FDQFHOHG�
&DQFHOHG�SURJUDPV�FDQQRW�EH�UHVXPHG�
.,//�FDQFHOV�RQO\�KDOWHG�SURJUDPV�DQG�WKH�SURJUDP�IURP�ZKLFK�.,//�ZDV�H[HFXWHG��LI�DQ\��
&RPPDQGV�WKDW�KDOW�SURJUDPV�DUH�+$/7�DQG�352037�
6XVSHQGHG�SURJUDPV�FDQQRW�EH�FDQFHOHG��&RPPDQGV�WKDW�VXVSHQG�SURJUDPV�DUH�,1387�DQG�
:$,7�

$FFHVV� < N�581�	�'(%8*�.,//
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� &217��'2(55��+$/7��352037

Level 1/Argument 1 Level 1/Item 1


QDPH
 →
´QDPHµ →

^�QDPHROG�QDPHQHZ�` →
^�QDPH������QDPHQ�` →

^^�QDPHROG�QDPHQHZ�`�QDPH�����` →



1-208 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

L to N
LABEL
7\SH� &RPPDQG�
'HVFULSWLRQ� /DEHO�$[HV�&RPPDQG��/DEHOV�D[HV�LQ�3,&7�ZLWK�[��DQG�\�D[LV�YDULDEOH�QDPHV�DQG�ZLWK�WKH�

PLQLPXP�DQG�PD[LPXP�YDOXHV�RI�WKH�GLVSOD\�UDQJHV�
7KH�KRUL]RQWDO�D[LV�QDPH�LV�FKRVHQ�LQ�WKH�IROORZLQJ�SULRULW\�RUGHU�
�� ,I�WKH�D[HV�SDUDPHWHU�LQ�WKH�UHVHUYHG�YDULDEOH�33$5�LV�D�OLVW��WKHQ�WKH�[�D[LV�HOHPHQW�IURP�
WKDW�OLVW�LV�XVHG�

�� ,I�D[HV�SDUDPHWHU�LV�QRW�D�OLVW��WKHQ�WKH�LQGHSHQGHQW�YDULDEOH�QDPH�LQ�33$5�LV�XVHG�
7KH�YHUWLFDO�D[LV�QDPH�LV�FKRVHQ�LQ�WKH�IROORZLQJ�SULRULW\�RUGHU�
�� ,I�WKH�D[HV�SDUDPHWHU�LQ�33$5�LV�D�OLVW��WKHQ�WKH�\�D[LV�HOHPHQW�IURP�WKDW�OLVW�LV�XVHG�
�� ,I�D[HV�LV�QRW�D�OLVW��WKHQ�WKH�GHSHQGHQW�YDULDEOH�QDPH�IURP�33$5�LV�XVHG�

$FFHVV� N�/$%(/
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� $;(6��'5$:��'5$;

LABEL
7\SH� &RPPDQG�
'HVFULSWLRQ� /DEHO�$[HV�&RPPDQG��/DEHOV�D[HV�LQ�3,&7�ZLWK�[��DQG�\�D[LV�YDULDEOH�QDPHV�DQG�ZLWK�WKH�

PLQLPXP�DQG�PD[LPXP�YDOXHV�RI�WKH�GLVSOD\�UDQJHV�
7KH�KRUL]RQWDO�D[LV�QDPH�LV�FKRVHQ�LQ�WKH�IROORZLQJ�SULRULW\�RUGHU�
�� ,I�WKH�D[HV�SDUDPHWHU�LQ�WKH�UHVHUYHG�YDULDEOH�33$5�LV�D�OLVW��WKHQ�WKH�[�D[LV�HOHPHQW�IURP�
WKDW�OLVW�LV�XVHG�

�� ,I�D[HV�SDUDPHWHU�LV�QRW�D�OLVW��WKHQ�WKH�LQGHSHQGHQW�YDULDEOH�QDPH�LQ�33$5�LV�XVHG�
7KH�YHUWLFDO�D[LV�QDPH�LV�FKRVHQ�LQ�WKH�IROORZLQJ�SULRULW\�RUGHU�
�� ,I�WKH�D[HV�SDUDPHWHU�LQ�33$5�LV�D�OLVW��WKHQ�WKH�\�D[LV�HOHPHQW�IURP�WKDW�OLVW�LV�XVHG�
�� ,I�D[HV�LV�QRW�D�OLVW��WKHQ�WKH�GHSHQGHQW�YDULDEOH�QDPH�IURP�33$5�LV�XVHG�

$FFHVV� N�/$%(/
,QSXW� 1RQH



Command Reference: Part C, G-P (1.1) 1-209*R�WR�,QGH[

2XWSXW� 1RQH
6HH�DOVR� $;(6��'5$:��'5$;

LANGUAGE→
7\SH� &RPPDQG
'HVFULSWLRQ� /DQJXDJH��6HWV�WKH�ODQJXDJH�IRU�WKLQJV�VXFK�DV�HUURU�PHVVDJHV����IRU�(QJOLVK����IRU�)UHQFK��

DQG���IRU�6SDQLVK�
$FFHVV� N

6HH�DOVR� →/$1*8$*(

→LANGUAGE
7\SH� &RPPDQG
'HVFULSWLRQ� /DQJXDJH��5HWXUQV�WKH�ODQJXDJH�WKDW�LV�FXUUHQWO\�VHW�
$FFHVV� N

6HH�DOVR� →/$1*8$*(

LCD→
7\SH� &RPPDQG
'HVFULSWLRQ� /&'�WR�*UDSKLFV�2EMHFW�&RPPDQG��5HWXUQV�WKH�FXUUHQW�VWDFN�DQG�PHQX�GLVSOD\�DV�D�����ï�

���JUDSKLFV�REMHFW��
$FFHVV� <N*52%�/&'→

,QSXW�2XWSXW�

)ODJV� 1RQH
6HH�DOVR� →*52%��→/&'

Level 1/Argument 1 Level 1/Item 1

→ JURE



1-210 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

→LCD
7\SH� &RPPDQG
'HVFULSWLRQ� *UDSKLFV�2EMHFW�WR�/&'�&RPPDQG��'LVSOD\V�WKH�VSHFLILHG�JUDSKLFV�REMHFW�ZLWK�LWV�XSSHU�OHIW�

SL[HO�LQ�WKH�XSSHU�OHIW�FRUQHU�RI�WKH�GLVSOD\�
,I�WKH�JUDSKLFV�REMHFW�LV�ODUJHU�WKDQ�����ï�����LW�LV�WUXQFDWHG�

$FFHVV� N�→/&'

,QSXW�2XWSXW�

6HH�DOVR� %/$1.��→*52%��/&'→

LIBEVAL
7\SH� &RPPDQG
'HVFULSWLRQ� (YDOXDWH�/LEUDU\�)XQFWLRQ�&RPPDQG��(YDOXDWHV�XQQDPHG�OLEUDU\�IXQFWLRQV�

8VLQJ�/,%(9$/�ZLWK�UDQGRP�DGGUHVVHV�FDQ�FRUUXSW�PHPRU\���QIXQFWLRQ�LV�RI�WKH�IRUP�OOOIIIK��
ZKHUH�OOO�LV�WKH�OLEUDU\�QXPEHU��DQG�III�WKH�IXQFWLRQ�QXPEHU�

$FFHVV� N�/,%(9$/
,QSXW�2XWSXW�

6HH�DOVR� (9$/��6<6(9$/

LIBS
7\SH� &RPPDQG
'HVFULSWLRQ� /LEUDULHV�&RPPDQG��/LVWV�WKH�WLWOH��QXPEHU��DQG�SRUW�RI�HDFK�OLEUDU\�DWWDFKHG�WR�WKH�FXUUHQW�

GLUHFWRU\�
7KH�WLWOH�RI�D�OLEUDU\�RIWHQ�WDNHV�WKH�IRUP�/,%5$5<�1$0(���'HVFULSWLRQ��$�OLEUDU\�ZLWKRXW�D�
WLWOH�LV�GLVSOD\HG�DV�����

$FFHVV� N�/,%6

Level 1/Argument 1 Level 1/Item 1

JURE →

Level 1/Argument 1 Level 1/Item 1

�QIXQFWLRQ →



Command Reference: Part C, G-P (1.1) 1-211*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� $77$&+��'(7$&+

LINE
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� 'UDZ�/LQH�&RPPDQG��'UDZV�D�OLQH�LQ�3,&7�EHWZHHQ�WKH�LQSXW�FRRUGLQDWHV�
$FFHVV� <N 3,&7�/,1(
,QSXW�2XWSXW�

)ODJV� 1RQH
6HH�DOVR� $5&��%2;��7/,1(

Level 1/Argument 1 Level 1/Item 1

→ ^´WLWOHµ��QOLE��QSRUW������´WLWOHµ��QOLE��QSRUW�`

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

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



1-212 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

ΣLINE
7\SH� &RPPDQG
'HVFULSWLRQ� 5HJUHVVLRQ�0RGHO�)RUPXOD�&RPPDQG��5HWXUQV�DQ�H[SUHVVLRQ�UHSUHVHQWLQJ�WKH�EHVW�ILW�OLQH�

DFFRUGLQJ�WR�WKH�FXUUHQW�VWDWLVWLFDO�PRGHO��XVLQJ�;�DV�WKH�LQGHSHQGHQW�YDULDEOH�QDPH��DQG�
H[SOLFLW�YDOXHV�RI�WKH�VORSH�DQG�LQWHUFHSW�WDNHQ�IURP�WKH�UHVHUYHG�YDULDEOH�Σ3$5�
)RU�HDFK�FXUYH�ILWWLQJ�PRGHO��WKH�IROORZLQJ�WDEOH�LQGLFDWHV�WKH�IRUP�RI�WKH�H[SUHVVLRQ�UHWXUQHG�
E\�Σ/,1(��ZKHUH�P�LV�WKH�VORSH��[�LV�WKH�LQGHSHQGHQW�YDULDEOH��DQG�E�LV�WKH�LQWHUFHSW�

$FFHVV� N∆/,1(

,QSXW�2XWSXW�

6HH�DOVR� %(67),7��&2/Σ��&255��&29��(;3),7��/,1),7��/2*),7��/5��35(';��35('<��
3:5),7��;&2/��<&2/

LINFIT
7\SH� &RPPDQG
'HVFULSWLRQ� /LQHDU�&XUYH�)LW�&RPPDQG��6WRUHV�/,1),7�DV�WKH�ILIWK�SDUDPHWHU�LQ�WKH�UHVHUYHG�YDULDEOH�

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

$FFHVV� N�/,1),7
,QSXW� 1RQH

Model Form of Expression

/,1),7 P[���E

/2*),7 P�OQ�[����E

(;3),7 EHP[

3:5),7 E[P

Level 1/Argument 1 Level 1/Item 1

→ 
V\PEIRUPXOD




Command Reference: Part C, G-P (1.1) 1-213*R�WR�,QGH[

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

LININ
7\SH� )XQFWLRQ
'HVFULSWLRQ� /LQHDU�7HVW�)XQFWLRQ��7HVWV�ZKHWKHU�DQ�DOJHEUDLF�LV�VWUXFWXUDOO\�OLQHDU�IRU�D�JLYHQ�YDULDEOH�

,I�DQ\�WZR�VXEH[SUHVVLRQV�FRQWDLQLQJ�D�YDULDEOH��QDPH��DUH�FRPELQHG�RQO\�ZLWK�DGGLWLRQ�DQG�
VXEWUDFWLRQ��DQG�DQ\�VXEH[SUHVVLRQ�FRQWDLQLQJ�WKH�YDULDEOH�LV�DW�PRVW�PXOWLSOLHG�RU�GLYLGHG�E\�
DQRWKHU�IDFWRU�QRW�FRQWDLQLQJ�WKH�YDULDEOH��WKH�DOJHEUDLF��V\PE��LV�GHWHUPLQHG�WR�EH�OLQHDU�IRU�
WKDW�YDULDEOH�
/,1,1�UHWXUQV�D���LI�WKH�DOJHEUDLF�LV�OLQHDU�IRU�WKH�YDULDEOH��DQG�D���LI�QRW�

$FFHVV� <N 7(67�/,1,1
,QSXW�2XWSXW�

LIST→
7\SH� &RPPDQG
'HVFULSWLRQ� /LVW�WR�6WDFN�&RPPDQG��7DNHV�D�OLVW�RI�Q�REMHFWV�DQG�UHWXUQV�HDFK�REMHFW�WR�D�VHSDUDWH�OHYHO��

DQG�UHWXUQV�WKH�WRWDO�QXPEHU�RI�REMHFWV�WR�LWHP�Q����VWDFN�OHYHO����
7KH�FRPPDQG�2%-→�DOVR�SURYLGHV�WKLV�IXQFWLRQ��

$FFHVV� N�/,67→
,QSXW�2XWSXW�

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

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


V\PE
 
QDPH
 → ���

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

^�REM�������REMQ�` → REM����� REMQ Q



1-214 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

→LIST
7\SH� &RPPDQG
'HVFULSWLRQ� 6WDFN�WR�/LVW�&RPPDQG��7DNHV�Q�VSHFLILHG�REMHFWV�DQG�UHWXUQV�D�OLVW�RI�WKRVH�REMHFWV�
$FFHVV� N�→/,67

,QSXW�2XWSXW�

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

∆LIST
7\SH� &RPPDQG
'HVFULSWLRQ� /LVW�'LIIHUHQFHV�&RPPDQG��5HWXUQV�WKH�ILUVW�GLIIHUHQFHV�RI�WKH�HOHPHQWV�LQ�D�OLVW�

$GMDFHQW�HOHPHQWV�LQ�WKH�OLVW�PXVW�EH�VXLWDEOH�IRU�PXWXDO�VXEWUDFWLRQ�
$FFHVV� < P�/,67�∆/,67

,QSXW�2XWSXW�

6HH�DOVR� Σ/,67��Π/,67��675($0

LevelQ��/Argument� …Level �/Argument Q Level �/Argument Q�� Level 1/Item 1

REM��«�REMQ Q → ^�REM���«��REMQ�`

Level 1/Argument 1 Level 1/Item 1

^�OLVW�` → ^�GLIIHUHQFHV�`



Command Reference: Part C, G-P (1.1) 1-215*R�WR�,QGH[

ΠLIST
7\SH� &RPPDQG
'HVFULSWLRQ� /LVW�3URGXFW�&RPPDQG��5HWXUQV�WKH�SURGXFW�RI�WKH�HOHPHQWV�LQ�D�OLVW�

7KH�HOHPHQWV�LQ�WKH�OLVW�PXVW�EH�VXLWDEOH�IRU�PXWXDO�PXOWLSOLFDWLRQ�
$FFHVV� < P�/,67�Π/,67

,QSXW�2XWSXW�

6HH�DOVR� Σ/,67��∆/,67��675($0

ΣLIST
7\SH� &RPPDQG
'HVFULSWLRQ� /LVW�6XP�&RPPDQG��5HWXUQV�WKH�VXP�RI�WKH�HOHPHQWV�LQ�D�OLVW�

7KH�HOHPHQWV�LQ�WKH�OLVW�PXVW�EH�VXLWDEOH�IRU�PXWXDO�DGGLWLRQ�
$FFHVV� <P /,67�Σ/,67

,QSXW�2XWSXW�

6HH�DOVR� Π/,67��675($0

LN
7\SH� $QDO\WLF�IXQFWLRQ
'HVFULSWLRQ� 1DWXUDO�/RJDULWKP�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�QDWXUDO��EDVH�H��ORJDULWKP�RI�WKH�DUJXPHQW�

)RU�[� ���RU���������DQ�,QILQLWH�5HVXOW�H[FHSWLRQ�RFFXUV��RU��LI�IODJ�²���LV�VHW��²0$;5�LV�
UHWXUQHG�
7KH�LQYHUVH�RI�(;3�LV�D�UHODWLRQ��QRW�D�IXQFWLRQ��VLQFH�(;3�VHQGV�PRUH�WKDQ�RQH�DUJXPHQW�WR�
WKH�VDPH�UHVXOW��7KH�LQYHUVH�UHODWLRQ�IRU�(;3�LV�H[SUHVVHG�E\�,62/�DV�WKH�JHQHUDO�VROXWLRQ�

/1�=���πLQ�

Level 1/Argument 1 Level 1/Item 1

^�OLVW�` → SURGXFW

Level 1/Argument 1 Level 1/Item 1

^�OLVW�` → VXP



1-216 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

7KH�IXQFWLRQ�/1�LV�WKH�LQYHUVH�RI�D�SDUW�RI�(;3��D�SDUW�GHILQHG�E\�UHVWULFWLQJ�WKH�GRPDLQ�RI�
(;3�VXFK�WKDW�
� HDFK�DUJXPHQW�LV�VHQW�WR�D�GLVWLQFW�UHVXOW��DQG�
� HDFK�SRVVLEOH�UHVXOW�LV�DFKLHYHG��
7KH�SRLQWV�LQ�WKLV�UHVWULFWHG�GRPDLQ�RI�(;3�DUH�FDOOHG�WKH�SULQFLSDO�YDOXHV�RI�WKH�LQYHUVH�
UHODWLRQ��/1�LQ�LWV�HQWLUHW\�LV�FDOOHG�WKH�SULQFLSDO�EUDQFK�RI�WKH�LQYHUVH�UHODWLRQ��DQG�WKH�SRLQWV�
VHQW�E\�/1�WR�WKH�ERXQGDU\�RI�WKH�UHVWULFWHG�GRPDLQ�RI�(;3�IRUP�WKH�EUDQFK�FXWV�RI�/1�
7KH�SULQFLSDO�EUDQFK�XVHG�E\�WKH�+3����IRU�/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�QDWXUDO�ORJ�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�/1��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�/1�=���πLQ��IRU�WKH�FDVH�Q� ���)RU�RWKHU�YDOXHV�
RI�Q���WKH�KRUL]RQWDO�EDQG�LQ�WKH�ORZHU�JUDSK�LV�WUDQVODWHG�XS��IRU�Q��SRVLWLYH��RU�GRZQ��IRU�
Q��QHJDWLYH���7DNHQ�WRJHWKHU��WKH�EDQGV�FRYHU�WKH�ZKROH�FRPSOH[�SODQH��ZKLFK�LV�WKH�GRPDLQ�
RI�(;3�



Command Reference: Part C, G-P (1.1) 1-217*R�WR�,QGH[

<RX�FDQ�YLHZ�WKHVH�JUDSKV�ZLWK�GRPDLQ�DQG�UDQJH�UHYHUVHG�WR�VHH�KRZ�WKH�GRPDLQ�RI�(;3�

LV�UHVWULFWHG�WR�PDNH�DQ�LQYHUVH�IXQFWLRQ�SRVVLEOH��&RQVLGHU�WKH�YHUWLFDO�EDQG�LQ�WKH�ORZHU�JUDSK�
DV�WKH�UHVWULFWHG�GRPDLQ�=� ��[�\���(;3�VHQGV�WKLV�GRPDLQ�RQWR�WKH�ZKROH�FRPSOH[�SODQH�LQ�
WKH�UDQJH�:� ��X�Y�� �(;3�[�\��LQ�WKH�XSSHU�JUDSK�

$FFHVV� >ï

Domain:Z = (x,y)

0

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

 – iπ 

iπ 

0



1-218 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� $/2*��(;3��,62/��/13���/2*

LNP1
7\SH� $QDO\WLF�IXQFWLRQ
'HVFULSWLRQ� 1DWXUDO�/RJ�RI�[�3OXV���$QDO\WLF�)XQFWLRQ��5HWXUQV�OQ��[�������

)RU�YDOXHV�RI�[�FORVH�WR�]HUR��/13��[��UHWXUQV�D�PRUH�DFFXUDWH�UHVXOW�WKDQ�GRHV�/1�[�����
8VLQJ�/13��DOORZV�ERWK�WKH�DUJXPHQW�DQG�WKH�UHVXOW�WR�EH�QHDU�]HUR��DQG�LW�DYRLGV�DQ�
LQWHUPHGLDWH�UHVXOW�QHDU����7KH�FDOFXODWRU�FDQ�H[SUHVV�QXPEHUV�ZLWKLQ��������RI�]HUR��EXW�
ZLWKLQ�RQO\���²���RI����
)RU�YDOXHV�RI�[���²���DQ�8QGHILQHG�5HVXOW�HUURU�UHVXOWV��)RU�[ ²���DQ�,QILQLWH�5HVXOW�
H[FHSWLRQ�RFFXUV��RU��LI�IODJ�²���LV�VHW��/13��UHWXUQV�²0$;5��

$FFHVV� < P�+<3(5%2/,&�/13�
,QSXW�2XWSXW�

6HH�DOVR� (;30��/1

LOG
7\SH� $QDO\WLF�IXQFWLRQ
'HVFULSWLRQ� &RPPRQ�/RJDULWKP�$QDO\WLF�)XQFWLRQ��5HWXUQV�WKH�FRPPRQ�ORJDULWKP��EDVH�����RI�WKH�

DUJXPHQW�
)RU�[ ��RU���������DQ�,QILQLWH�5HVXOW�H[FHSWLRQ�RFFXUV��RU��LI�IODJ�²���LV�VHW��QR�HUURU���/2*�
UHWXUQV�²0$;5��
7KH�LQYHUVH�RI�$/2*�LV�D�UHODWLRQ��QRW�D�IXQFWLRQ��VLQFH�$/2*�VHQGV�PRUH�WKDQ�RQH�DUJXPHQW�
WR�WKH�VDPH�UHVXOW��7KH�LQYHUVH�UHODWLRQ�IRU�$/2*�LV�H[SUHVVHG�E\�,62/�DV�WKH�JHQHUDO�VROXWLRQ�

Level 1/Argument 1 Level 1/Item 1

] → OQ�]

V\PE
 → 
/1�V\PE�


Level 1/Argument 1 Level 1/Item 1

[ → OQ��[�����

V\PE
 → 
/13��V\PE�




Command Reference: Part C, G-P (1.1) 1-219*R�WR�,QGH[

/2*�=���πLQ���������������
7KH�IXQFWLRQ�/2*�LV�WKH�LQYHUVH�RI�D�SDUW�RI�$/2*��D�SDUW�GHILQHG�E\�UHVWULFWLQJ�WKH�GRPDLQ�
RI�$/2*�VXFK�WKDW����HDFK�DUJXPHQW�LV�VHQW�WR�D�GLVWLQFW�UHVXOW��DQG����HDFK�SRVVLEOH�UHVXOW�LV�
DFKLHYHG��7KH�SRLQWV�LQ�WKLV�UHVWULFWHG�GRPDLQ�RI�$/2*�DUH�FDOOHG�WKH�SULQFLSDO�YDOXHV�RI�WKH�
LQYHUVH�UHODWLRQ��/2*�LQ�LWV�HQWLUHW\�LV�FDOOHG�WKH�SULQFLSDO�EUDQFK�RI�WKH�LQYHUVH�UHODWLRQ��DQG�WKH�
SRLQWV�VHQW�E\�/2*�WR�WKH�ERXQGDU\�RI�WKH�UHVWULFWHG�GRPDLQ�RI�$/2*�IRUP�WKH�EUDQFK�FXWV�
RI�/2*�
7KH�SULQFLSDO�EUDQFK�XVHG�E\�WKH�+3����IRU�/2*�]��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�/2*�IXQFWLRQ�RFFXUV�ZKHUH�WKH�FRUUHVSRQGLQJ�UHDO�YDOXHG�IXQFWLRQ�LV�
XQGHILQHG��7KH�SULQFLSDO�EUDQFK�DOVR�SUHVHUYHV�PRVW�RI�WKH�LPSRUWDQW�V\PPHWULHV�
<RX�FDQ�GHWHUPLQH�WKH�JUDSK�IRU�/2*�]��IURP�WKH�JUDSK�IRU�/1��VHH�/1��DQG�WKH�
UHODWLRQVKLS�ORJ�]� �OQ�]���OQ����

$FFHVV� >ý

,QSXW�2XWSXW�

6HH�DOVR� $/2*��(;3��,62/��/1

LOGFIT
7\SH� &RPPDQG
'HVFULSWLRQ� /RJDULWKPLF�&XUYH�)LW�&RPPDQG��6WRUHV�/2*),7�DV�WKH�ILIWK�SDUDPHWHU�LQ�WKH�UHVHUYHG�

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

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

Level 1/Argument 1 Level 1/Item 1

] → ORJ�]

V\PE
 → 
/2*�V\PE�




1-220 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

LQ
7\SH� &RPPDQG
'HVFULSWLRQ� /4�)DFWRUL]DWLRQ�RI�D�0DWUL[�&RPPDQG��5HWXUQV�WKH�/4�IDFWRUL]DWLRQ�RI�DQ�P�ï�Q�PDWUL[��

/4�IDFWRUV�DQ�P�ï�Q�PDWUL[�$�LQWR�WKUHH�PDWULFHV�
� /�LV�D�ORZHU�P�ï�Q�WUDSH]RLGDO�PDWUL[��
� 4�LV�DQ�Q�ï�Q�RUWKRJRQDO�PDWUL[�
� 3�LV�D�P�ï�P�SHUPXWDWLRQ�PDWUL[��
:KHUH�3�ï�$� �/�ï�4�

$FFHVV� < %�)$&725,=$7,21�/4
< P�0$75,;�)$&7256�/4

,QSXW�2XWSXW�

6HH�DOVR� /64��45

LR
7\SH� &RPPDQG
'HVFULSWLRQ� /LQHDU�5HJUHVVLRQ�&RPPDQG��8VHV�WKH�FXUUHQWO\�VHOHFWHG�VWDWLVWLFDO�PRGHO�WR�FDOFXODWH�WKH�

OLQHDU�UHJUHVVLRQ�FRHIILFLHQWV��LQWHUFHSW�DQG�VORSH��IRU�WKH�VHOHFWHG�GHSHQGHQW�DQG�
LQGHSHQGHQW�YDULDEOHV�LQ�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7���
7KH�FROXPQV�RI�LQGHSHQGHQW�DQG�GHSHQGHQW�GDWD�DUH�VSHFLILHG�E\�WKH�ILUVW�WZR�HOHPHQWV�LQ�
WKH�UHVHUYHG�YDULDEOH�Σ3$5��VHW�E\�;&2/�DQG�<&2/��UHVSHFWLYHO\���7KH�GHIDXOW�LQGHSHQGHQW�
DQG�GHSHQGHQW�FROXPQV�DUH���DQG�����7KH�VHOHFWHG�VWDWLVWLFDO�PRGHO�LV�WKH�ILIWK�HOHPHQW�LQ�
Σ3$5��/5�VWRUHV�WKH�LQWHUFHSW�DQG�VORSH��XQWDJJHG��DV�WKH�WKLUG�DQG�IRXUWK�HOHPHQWV��
UHVSHFWLYHO\��LQ�Σ3$5��
7KH�FRHIILFLHQWV�RI�WKH�H[SRQHQWLDO��(;3),7���ORJDULWKPLF��/2*),7���DQG�SRZHU��3:5),7��
PRGHOV�DUH�FDOFXODWHG�XVLQJ�WUDQVIRUPDWLRQV�WKDW�DOORZ�WKH�GDWD�WR�EH�ILWWHG�E\�VWDQGDUG�OLQHDU�
UHJUHVVLRQ��7KH�HTXDWLRQV�IRU�WKHVH�WUDQVIRUPDWLRQV�DSSHDU�LQ�WKH�WDEOH�EHORZ��ZKHUH�E�LV�WKH�
LQWHUFHSW�DQG�P�LV�WKH�VORSH��7KH�ORJDULWKPLF�PRGHO�UHTXLUHV�SRVLWLYH�[�YDOXHV��;&2/���WKH�

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

>>�PDWUL[�@@$ → >>�PDWUL[�@@/ >>�PDWUL[�@@4 >>�PDWUL[�@@3



Command Reference: Part C, G-P (1.1) 1-221*R�WR�,QGH[

H[SRQHQWLDO�PRGHO�UHTXLUHV�SRVLWLYH�\�YDOXHV��<&2/���DQG�WKH�SRZHU�PRGHO�UHTXLUHV�SRVLWLYH�
[��DQG�\�YDOXHV�

$FFHVV� N�/5
,QSXW�2XWSXW�

6HH�DOVR� %(67),7��&2/Σ��&255��&29��(;3),7��Σ/,1(��/,1),7��/2*),7��35(';��35('<��
3:5),7��;&2/��<&2/

LSQ
7\SH� &RPPDQG
'HVFULSWLRQ� /HDVW�6TXDUHV�6ROXWLRQ�&RPPDQG��5HWXUQV�WKH�PLQLPXP�QRUP�OHDVW�VTXDUHV�VROXWLRQ�WR�DQ\�

V\VWHP�RI�OLQHDU�HTXDWLRQV�ZKHUH�$�ï�;� �%�
,I�%�LV�D�YHFWRU��WKH�UHVXOWLQJ�YHFWRU�KDV�D�PLQLPXP�(XFOLGHDQ�QRUP�__;__�RYHU�DOO�YHFWRU�
VROXWLRQV�WKDW�PLQLPL]H�WKH�UHVLGXDO�(XFOLGHDQ�QRUP�__$�ï�;�²�%__��,I�%�LV�D�PDWUL[��HDFK�
FROXPQ�RI�WKH�UHVXOWLQJ�PDWUL[��;L��KDV�D�PLQLPXP�(XFOLGHDQ�QRUP�__;L__�RYHU�DOO�YHFWRU�
VROXWLRQV�WKDW�PLQLPL]H�WKH�UHVLGXDO�(XFOLGHDQ�QRUP��__$�ï�;L�²�%L__�
,I�$�KDV�OHVV�WKDQ�IXOO�URZ�UDQN��WKH�V\VWHP�RI�HTXDWLRQV�LV�XQGHUGHWHUPLQHG���DQ�LQILQLWH�
QXPEHU�RI�VROXWLRQV�H[LVW��/64�UHWXUQV�WKH�VROXWLRQ�ZLWK�WKH�PLQLPXP�(XFOLGHDQ�OHQJWK�
,I�$�KDV�OHVV�WKDQ�IXOO�FROXPQ�UDQN��WKH�V\VWHP�RI�HTXDWLRQV�LV�RYHUGHWHUPLQHG���D�VROXWLRQ�
WKDW�VDWLVILHV�DOO�WKH�HTXDWLRQV�PD\�QRW�H[LVW��/64�UHWXUQV�WKH�VROXWLRQ�ZLWK�WKH�PLQLPXP�
UHVLGXDOV�RI�$�ï�;�²�%�

$FFHVV� < %�23(5$7,216�/64
< P�0$75,;�/64

Model Transformation

/RJDULWKPLF \� �E���P�OQ�[�

([SRQHQWLDO OQ�\�� �OQ�E����P[

3RZHU OQ�\�� �OQ�E����P�OQ�[�

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

→ ,QWHUFHSW��[� 6ORSH��[�



1-222 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� /4��5$1.��45���

LU
7\SH� &RPPDQG
'HVFULSWLRQ� /8�'HFRPSRVLWLRQ�RI�D�6TXDUH�0DWUL[�&RPPDQG��5HWXUQV�WKH�/8�GHFRPSRVLWLRQ�RI�D�VTXDUH�

PDWUL[�
:KHQ�VROYLQJ�DQ�H[DFWO\�GHWHUPLQHG�V\VWHP�RI�HTXDWLRQV��LQYHUWLQJ�D�VTXDUH�PDWUL[��RU�
FRPSXWLQJ�WKH�GHWHUPLQDQW�RI�D�PDWUL[��WKH�+3����IDFWRUV�D�VTXDUH�PDWUL[�LQWR�LWV�&URXW�/8�
GHFRPSRVLWLRQ�XVLQJ�SDUWLDO�SLYRWLQJ�
7KH�&URXW�/8�GHFRPSRVLWLRQ�RI�$�LV�D�ORZHU�WULDQJXODU�PDWUL[�/��DQ�XSSHU�WULDQJXODU�PDWUL[�
8�ZLWK�RQHV�RQ�LWV�GLDJRQDO��DQG�D�SHUPXWDWLRQ�PDWUL[�3��VXFK�WKDW�3�ï�$� �/�ï�8��7KH�UHVXOWV�
VDWLVI\�3�ï�$�≅�/�ï�8�

$FFHVV� < %�)$&725,=$7,21�/8
< P�0$75,;�)$&725�/8

,QSXW�2XWSXW�

6HH�DOVR� '(7��,19��/64���

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

>�DUUD\�@% >>�PDWUL[�@@$ → >�DUUD\�@[
>>�PDWUL[�@@% >>�PDWUL[�@@$ → >>�PDWUL[�@@[

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

>>�PDWUL[�@@$ → >>�PDWUL[�@@/ >>�PDWUL[�@@8 >>�PDWUL[�@@3



Command Reference: Part C, G-P (1.1) 1-223*R�WR�,QGH[

MANT
7\SH� )XQFWLRQ
'HVFULSWLRQ� 0DQWLVVD�)XQFWLRQ��5HWXUQV�WKH�PDQWLVVD�RI�WKH�DUJXPHQW�
$FFHVV� < P�5($/�0$17
,QSXW�2XWSXW�

6HH�DOVR� 6,*1��;321

MAP
7\SH� &RPPDQG

'HVFULSWLRQ�� $SSOLHV�D�VSHFLILHG�SURJUDP�WR�D�OLVW�RI�REMHFWV�RU�YDOXHV�
� /HYHO���$UJXPHQW���FRQWDLQV�WKH�OLVW�RI�REMHFWV�RU�YDOXHV
� /HYHO���$UJXPHQW���FRQWDLQV�WKH�SURJUDP�WR�DSSO\�WR�WKH�REMHFWV�RU�YDOXHV�

$FFHVV� &DWDORJ��N
,QSXW�2XWSXW�

↓MATCH
7\SH� &RPPDQG
'HVFULSWLRQ� 0DWFK�3DWWHUQ�'RZQ�&RPPDQG��5HZULWHV�DQ�H[SUHVVLRQ�WKDW�PDWFKHV�D�VSHFLILHG�SDWWHUQ�

↓0$7&+�UHZULWHV�H[SUHVVLRQV�RU�VXEH[SUHVVLRQV�WKDW�PDWFK�D�VSHFLILHG�SDWWHUQ�
V\PESDW
��$Q�
RSWLRQDO�FRQGLWLRQ��
V\PEFRQG
��FDQ�IXUWKHU�UHVWULFW�ZKHWKHU�D�UHZULWH�RFFXUV��$�WHVW�UHVXOW�LV�DOVR�
UHWXUQHG�WR�LQGLFDWH�LI�FRPPDQG�H[HFXWLRQ�SURGXFHG�D�UHZULWH����LI�LW�GLG����LI�LW�GLG�QRW�
7KH�SDWWHUQ�
V\PESDW
�DQG�UHSODFHPHQW�
V\PEUHSO
�FDQ�EH�QRUPDO�H[SUHVVLRQV��IRU�H[DPSOH��\RX�
FDQ�UHSODFH����ZLWK�
6,1�π���
��<RX�FDQ�DOVR�XVH�D�´ZLOGFDUGµ�LQ�WKH�SDWWHUQ��WR�PDWFK�DQ\�
VXEH[SUHVVLRQ��DQG�LQ�WKH�UHSODFHPHQW��WR�UHSUHVHQW�WKDW�H[SUHVVLRQ���$�ZLOGFDUG�LV�D�QDPH�

Level 1/Argument 1 Level 1/Item 1

[ → \PDQW


V\PE
 → 
0$17�V\PE�


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

^OLVW`� ©SURJUDPª → ^OLVW`�



1-224 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

WKDW�EHJLQV�ZLWK�	��VXFK�DV�WKH�QDPH�
	$
��XVHG�LQ�UHSODFLQJ�
6,1�	$�	%�
�ZLWK�

6,1�	$�&26�	%��&26�	$�6,1�	%�
��0XOWLSOH�RFFXUUHQFHV�RI�D�SDUWLFXODU�ZLOGFDUG�LQ�
D�SDWWHUQ�PXVW�PDWFK�LGHQWLFDO�VXEH[SUHVVLRQV�
↓0$7&+�ZRUNV�IURP�WRS�GRZQ��WKDW�LV��LW�FKHFNV�WKH�HQWLUH�H[SUHVVLRQ�ILUVW��7KLV�DSSURDFK�
ZRUNV�ZHOO�IRU�H[SDQVLRQ��$Q�H[SUHVVLRQ�H[SDQGHG�GXULQJ�RQH�H[HFXWLRQ�RI�↓0$7&+�ZLOO�
FRQWDLQ�DGGLWLRQDO�VXEH[SUHVVLRQV��DQG�WKRVH�VXEH[SUHVVLRQV�FDQ�EH�H[SDQGHG�E\�DQRWKHU�
H[HFXWLRQ�RI�↓0$7&+��6HYHUDO�H[SUHVVLRQV�FDQ�EH�H[SDQGHG�E\�RQH�H[HFXWLRQ�RI�↓0$7&+�
SURYLGHG�QRQH�LV�D�VXEH[SUHVVLRQ�RI�DQ\�RWKHU�

$FFHVV� N�↓0$7&+
,QSXW�2XWSXW�

6HH�DOVR� ↑0$7&+

↑MATCH
7\SH� &RPPDQG
'HVFULSWLRQ� %RWWRP�8S�0DWFK�DQG�5HSODFH�&RPPDQG��5HZULWHV�DQ�H[SUHVVLRQ�

↑0$7&+�UHZULWHV�H[SUHVVLRQV�RU�VXEH[SUHVVLRQV�WKDW�PDWFK�D�VSHFLILHG�SDWWHUQ�
V\PESDW
��$Q�
RSWLRQDO�FRQGLWLRQ��
V\PEFRQG
��FDQ�IXUWKHU�UHVWULFW�ZKHWKHU�D�UHZULWH�RFFXUV��$�WHVW�UHVXOW�LV�DOVR�
UHWXUQHG�WR�LQGLFDWH�LI�FRPPDQG�H[HFXWLRQ�SURGXFHG�D�UHZULWH����LI�LW�GLG����LI�LW�GLG�QRW�
7KH�SDWWHUQ�
V\PESDW
�DQG�UHSODFHPHQW�
V\PEUHSO
�FDQ�EH�QRUPDO�H[SUHVVLRQV��IRU�H[DPSOH��\RX�
FDQ�UHSODFH�
6,1�π���
�ZLWK�
���
��<RX�FDQ�DOVR�XVH�D�´ZLOGFDUGµ�LQ�WKH�SDWWHUQ��WR�PDWFK�DQ\�
VXEH[SUHVVLRQ��DQG�LQ�WKH�UHSODFHPHQW��WR�UHSUHVHQW�WKDW�H[SUHVVLRQ���$�ZLOGFDUG�LV�D�QDPH�
WKDW�EHJLQV�ZLWK�	��VXFK�DV�WKH�QDPH�
	$
��XVHG�LQ�UHSODFLQJ�
6,1�	$�π�
�ZLWK�
²6,1�	$�
��
0XOWLSOH�RFFXUUHQFHV�RI�D�SDUWLFXODU�ZLOGFDUG�LQ�D�SDWWHUQ�PXVW�PDWFK�LGHQWLFDO�
VXEH[SUHVVLRQV�
↑0$7&+�ZRUNV�IURP�ERWWRP�XS��WKDW�LV��LW�FKHFNV�WKH�ORZHVW�OHYHO��PRVW�GHHSO\�QHVWHG��
VXEH[SUHVVLRQV�ILUVW��7KLV�DSSURDFK�ZRUNV�ZHOO�IRU�VLPSOLILFDWLRQ��$�VXEH[SUHVVLRQ�VLPSOLILHG�
GXULQJ�RQH�H[HFXWLRQ�RI�↑0$7&+�ZLOO�EH�D�VLPSOHU�DUJXPHQW�RI�LWV�SDUHQW�H[SUHVVLRQ��VR�WKH�
SDUHQW�H[SUHVVLRQ�FDQ�EH�VLPSOLILHG�E\�DQRWKHU�H[HFXWLRQ�RI�↑0$7&+�

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


V\PE�
 ^�
V\PESDW
�
V\PEUHSO
�` → 
V\PE�
 ���

V\PE�
 ^�
V\PESDW
�
V\PEUHSO
�
V\PEFRQG
�` → 
V\PE�
 ���



Command Reference: Part C, G-P (1.1) 1-225*R�WR�,QGH[

6HYHUDO�VXEH[SUHVVLRQV�FDQ�EH�VLPSOLILHG�E\�RQH�H[HFXWLRQ�RI�↑0$7&+�SURYLGHG�QRQH�LV�D�
VXEH[SUHVVLRQ�RI�DQ\�RWKHU�

$FFHVV� N�↑0$7&+
,QSXW�2XWSXW�

6HH�DOVR� ↓0$7&+

MATR
7\SH� &RPPDQG
'HVFULSWLRQ� 'LVSOD\V�D�PHQX�RI�PDWUL[�FRPPDQGV�
$FFHVV� N�0$75

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

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


V\PE�
 ^�
V\PESDW
��
V\PEUHSO
�` → 
V\PE�
 ���

V\PE�
 ^�
V\PESDW
��
V\PEUHSO
��
V\PEFRQG
�` → 
V\PE�
 ���



1-226 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

MAX
7\SH� )XQFWLRQ
'HVFULSWLRQ� 0D[LPXP�)XQFWLRQ��5HWXUQV�WKH�JUHDWHU�RI�WZR�LQSXWV�
$FFHVV� < P 5($/�0$;
,QSXW�2XWSXW�

6HH�DOVR� 0,1

MAXR
7\SH� )XQFWLRQ
'HVFULSWLRQ� 0D[LPXP�5HDO�)XQFWLRQ��5HWXUQV�WKH�V\PEROLF�FRQVWDQW�0$;5�RU�LWV�QXPHULFDO�

UHSUHVHQWDWLRQ��������������(����
0$;5�LV�WKH�ODUJHVW�QXPHULFDO�YDOXH�WKDW�FDQ�EH�UHSUHVHQWHG�E\�WKH�+3����

$FFHVV� < P &2167$176�0$;5
,QSXW�2XWSXW�

6HH�DOVR� H��L��0,15��π

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

[ \ → PD[�[�\�
[ 
V\PE
 → 
0$;�[��V\PE�



V\PE
 [ → 
0$;�V\PE��[�


V\PE�
 
V\PE�
 → 
0$;�V\PE���V\PE��

[BXQLW� \BXQLW� → PD[�[BXQLW���\BXQLW��

Level 1/Argument 1 Level 1/Item 1

→ 
0$;5

→ �������������(���



Command Reference: Part C, G-P (1.1) 1-227*R�WR�,QGH[

MAXΣ
7\SH� &RPPDQG
'HVFULSWLRQ� 0D[LPXP�6LJPD�&RPPDQG��)LQGV�WKH�PD[LPXP�FRRUGLQDWH�YDOXH�LQ�HDFK�RI�WKH�P�FROXPQV�

RI�WKH�FXUUHQW�VWDWLVWLFDO�PDWUL[��UHVHUYHG�YDOXH�Σ'$7��
7KH�PD[LPD�DUH�UHWXUQHG�DV�D�YHFWRU�RI�P�UHDO�QXPEHUV��RU�DV�D�VLQJOH�UHDO�QXPEHU�LI�P� ���

$FFHVV� N�0$;Σ

,QSXW�2XWSXW�

6HH�DOVR� %,16��0($1��0,1Σ��6'(9��727��9$5

MCALC
7\SH� &RPPDQG
'HVFULSWLRQ� 0DNH�&DOFXODWHG�9DOXH�&RPPDQG��'HVLJQDWHV�D�YDULDEOH�DV�D�FDOFXODWHG�YDULDEOH�IRU�WKH�

PXOWLSOH�HTXDWLRQ�VROYHU�
0&$/&�GHVLJQDWHV�D�VLQJOH�YDULDEOH��D�OLVW�RI�YDULDEOHV��RU�DOO�YDULDEOHV�DV�FDOFXODWHG�YDOXHV�

$FFHVV� N�0&$/&
,QSXW�2XWSXW�

6HH�DOVR� 086(5

Level 1/Argument 1 Level 1/Item 1

→ [PD[

→ >[PD[��[PD[������[PD[P�@

Level 1/Argument 1 Level 1/Item 1


QDPH
 →
^�OLVW�` →
�$//� →



1-228 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

MEAN
7\SH� &RPPDQG
'HVFULSWLRQ� 0HDQ�&RPPDQG��5HWXUQV�WKH�PHDQ�RI�HDFK�RI�WKH�P�FROXPQV�RI�FRRUGLQDWH�YDOXHV�LQ�WKH�

FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7��
7KH�PHDQ�LV�UHWXUQHG�DV�D�YHFWRU�RI�P�UHDO�QXPEHUV��RU�DV�D�VLQJOH�UHDO�QXPEHU�LI�P� ����7KH�
PHDQ�LV�FRPSXWHG�IURP�WKH�IRUPXOD�

ZKHUH�[L�LV�WKH�LWK�FRRUGLQDWH�YDOXH�LQ�D�FROXPQ��DQG�Q�LV�WKH�QXPEHU�RI�GDWD�SRLQWV�
$FFHVV� N�0($1

>÷ 6,1*/(�9$5,$%/(�67$7,67,&6�0($1
,QSXW�2XWSXW�

6HH�DOVR� %,16��0$;Σ��0,1Σ��6'(9��727��9$5

MEM
7\SH� &RPPDQG
'HVFULSWLRQ� 0HPRU\�$YDLODEOH�&RPPDQG��5HWXUQV�WKH�QXPEHU�RI�E\WHV�RI�DYDLODEOH�5$0�

7KH�QXPEHU�UHWXUQHG�LV�RQO\�D�URXJK�LQGLFDWRU�RI�XVDEOH�DYDLODEOH�PHPRU\��VLQFH�UHFRYHU\�
IHDWXUHV��/$67$5*��>ò��DQG�<M��FRQVXPH�RU�UHOHDVH�YDU\LQJ�DPRXQWV�RI�PHPRU\�
ZLWK�HDFK�RSHUDWLRQ�
%HIRUH�LW�FDQ�DVVHVV�WKH�DPRXQW�RI�PHPRU\�DYDLODEOH��0(0�PXVW�UHPRYH�REMHFWV�LQ�
WHPSRUDU\�PHPRU\�WKDW�DUH�QR�ORQJHU�EHLQJ�XVHG��7KLV�FOHDQ�XS�SURFHVV��DOVR�FDOOHG�́ JDUEDJH�
FROOHFWLRQµ��DOVR�RFFXUV�DXWRPDWLFDOO\�DW�RWKHU�WLPHV�ZKHQ�PHPRU\�LV�IXOO��6LQFH�WKLV�SURFHVV�
FDQ�VORZ�GRZQ�FDOFXODWRU�RSHUDWLRQ�DW�XQGHVLUHG�WLPHV��\RX�FDQ�IRUFH�LW�WR�RFFXU�DW�D�GHVLUHG�
WLPH�E\�H[HFXWLQJ�0(0��,Q�D�SURJUDP��H[HFXWH�0(0�'523��

$FFHVV� <N 0(025<�0(0

Level 1/Argument 1 Level 1/Item 1

→ [PHDQ

→ >[PHDQ���[PHDQ��������[PHDQP�@

1
n
--- xi

i 1=

n

∑



Command Reference: Part C, G-P (1.1) 1-229*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� %<7(6

MENU
7\SH� &RPPDQG�2SHUDWLRQ
'HVFULSWLRQ� 'LVSOD\�0HQX�&RPPDQG��'LVSOD\V�D�EXLOW�LQ�PHQX�RU�D�OLEUDU\�PHQX��RU�GHILQHV�DQG�GLVSOD\V�

D�FXVWRP�PHQX�
$�EXLOW�LQ�PHQX�LV�VSHFLILHG�E\�D�UHDO�QXPEHU�[PHQX��7KH�IRUPDW�RI�[PHQX�LV�PP�SS��ZKHUH�PP�
LV�WKH�PHQX�QXPEHU�DQG�SS�LV�WKH�SDJH�RI�WKH�PHQX��,I�SS�GRHVQ
W�FRUUHVSRQG�WR�D�SDJH�RI�WKH�
VSHFLILHG�PHQX��WKH�ILUVW�SDJH�LV�GLVSOD\HG�
/LEUDU\�PHQXV�DUH�VSHFLILHG�LQ�WKH�VDPH�ZD\�DV�EXLOW�LQ�PHQXV��ZLWK�WKH�OLEUDU\�QXPEHU�
VHUYLQJ�DV�WKH�PHQX�QXPEHU�
&XVWRP�PHQXV�DUH�VSHFLILHG�E\�D�OLVW�RI�WKH�IRUP�^��ODEHO�REMHFW��DFWLRQ�REMHFW�`�RU�D�QDPH�
FRQWDLQLQJ�D�OLVW��QDPHGHILQLWLRQ���(LWKHU�DUJXPHQW�LV�VWRUHG�LQ�UHVHUYHG�YDULDEOH�&67��DQG�WKH�
FXVWRP�PHQX�LV�VXEVHTXHQWO\�GLVSOD\HG�
0(18�WDNHV�DQ\�REMHFW�DV�D�YDOLG�DUJXPHQW�DQG�VWRUHV�LW�LQ�&67��+RZHYHU��WKH�FDOFXODWRU�FDQ�
EXLOG�D�FXVWRP�PHQX�RQO\�LI�&67�FRQWDLQV�D�OLVW�RU�D�QDPH�FRQWDLQLQJ�D�OLVW��7KXV��LI�DQ�REMHFW�
RWKHU�WKDQ�D�OLVW�RU�QDPH�FRQWDLQLQJ�D�OLVW�LV�VXSSOLHG�WR�0(18��D�%DG�$UJXPHQW�7\SH�HUURU�
ZLOO�RFFXU�ZKHQ�WKH�FDOFXODWRU�DWWHPSWV�WR�GLVSOD\�WKH�FXVWRP�PHQX�

$FFHVV� N�0(18
,QSXW�2XWSXW�

6HH�DOVR� 5&/0(18��70(18

Level 1/Argument 1 Level 1/Item 1

→ [

Level 1/Argument 1 Level 1/Item 1

[PHQX →
^�OLVWGHILQLWLRQ�` →

QDPHGHILQLWLRQ
 →

REM →



1-230 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

MIN
7\SH� )XQFWLRQ
'HVFULSWLRQ� 0LQLPXP�)XQFWLRQ��5HWXUQV�WKH�OHVVHU�RI�WZR�LQSXWV�
$FFHVV� < P�5($/�0,1
,QSXW�2XWSXW�

6HH�DOVR� 0$;

MINIFONT→
7\SH� &RPPDQG
'HVFULSWLRQ� 0LQLIRQW��6HWV�WKH�IRQW�WKDW�LV�XVHG�DV�WKH�PLQLIRQW�
$FFHVV� N

6HH�DOVR� →0,1,)217

→MINIFONT
7\SH� &RPPDQG
'HVFULSWLRQ� 0LQLIRQW��5HWXUQV�WKH�IRQW�WKDW�LV�VHW�DV�WKH�PLQLIRQW�
$FFHVV� N

6HH�DOVR� 0,1)217→

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

[ \ → PLQ�[�\�
[ 
V\PE
 → 
0,1�[��V\PE�



V\PE
 [ → 
0,1�V\PE��[�


V\PE�
 
V\PE�
 → 
0,1�V\PE���V\PE��

[BXQLW� \BXQLW� → PLQ�[BXQLW���\BXQLW��



Command Reference: Part C, G-P (1.1) 1-231*R�WR�,QGH[

MINIT
7\SH� &RPPDQG
'HVFULSWLRQ� 0XOWLSOH�HTXDWLRQ�0HQX�,QLWLDOL]DWLRQ�&RPPDQG��&UHDWHV�WKH�UHVHUYHG�YDULDEOH�03$5��ZKLFK�

LQFOXGHV�WKH�HTXDWLRQV�LQ�(4�DQG�WKH�YDULDEOHV�LQ�WKHVH�HTXDWLRQV�
$FFHVV� N�0,1,7

6HH�DOVR� 0,70��05227��062/9(5

MINR
7\SH� )XQFWLRQ
'HVFULSWLRQ� 0LQLPXP�5HDO�)XQFWLRQ��5HWXUQV�WKH�V\PEROLF�FRQVWDQW�0,15�RU�LWV�QXPHULFDO�

UHSUHVHQWDWLRQ���������������(²����
0,15�LV�WKH�VPDOOHVW�SRVLWLYH�QXPHULFDO�YDOXH�WKDW�FDQ�EH�UHSUHVHQWHG�E\�WKH�+3����

$FFHVV� < P &2167$176�0,15
,QSXW�2XWSXW�

6HH�DOVR� H��L��0$;5��π

Level 1/Argument 1 Level 1/Item 1

→ 
0,15

→ �������������(²���



1-232 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

MINΣ
7\SH� &RPPDQG
'HVFULSWLRQ� 0LQLPXP�6LJPD�&RPPDQG��)LQGV�WKH�PLQLPXP�FRRUGLQDWH�YDOXH�LQ�HDFK�RI�WKH�P�FROXPQV�

RI�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�Σ'$7��
7KH�PLQLPD�DUH�UHWXUQHG�DV�D�YHFWRU�RI�P�UHDO�QXPEHUV��RU�DV�D�VLQJOH�UHDO�QXPEHU�LI�P  ���

$FFHVV� N�0,1Σ

,QSXW�2XWSXW�

6HH�DOVR� %,16��0$;Σ��0($1��6'(9��727��9$5

MITM
7\SH� &RPPDQG
'HVFULSWLRQ� 0XOWLSOH�HTXDWLRQ�0HQX�,WHP�2UGHU&RPPDQG��&KDQJHV�PXOWLSOH�HTXDWLRQ�PHQX�WLWOHV�DQG�

RUGHU��7KH�DUJXPHQW�OLVW�FRQWDLQV�WKH�YDULDEOH�QDPHV�LQ�WKH�RUGHU�\RX�ZDQW��8VH����WR�LQGLFDWH�
D�EODQN�ODEHO��<RX�PXVW�LQFOXGH�DOO�YDULDEOHV�LQ�WKH�RULJLQDO�PHQX�DQG�QR�RWKHUV�

$FFHVV� N�0,70

,QSXW�2XWSXW�

6HH�DOVR� 0,1,7

Level 1/Argument 1 Level 1/Item 1

→ [PLQ�
→ ^�[PLQ��[PLQ��«�[PLQP�`

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

�WLWOH� ^�OLVW�` →



Command Reference: Part C, G-P (1.1) 1-233*R�WR�,QGH[

MOD
7\SH� )XQFWLRQ
'HVFULSWLRQ� 0RGXOR�)XQFWLRQ��5HWXUQV�D�UHPDLQGHU�GHILQHG�E\��[�PRG�\� �[�²�\�IORRU��[�\�

0RG��[��\��LV�SHULRGLF�LQ�[�ZLWK�SHULRG�\��0RG��[��\��OLHV�LQ�WKH�LQWHUYDO�>���\��IRU�\�!���DQG�LQ�
�\���@�IRU�\�����
$OJHEUDLF�V\QWD[��DUJXPHQW���02'�DUJXPHQW��

$FFHVV� < P 5($/�02'
,QSXW�2XWSXW�

6HH�DOVR� )/225���

MROOT
7\SH� &RPPDQG
'HVFULSWLRQ� 0XOWLSOH�5RRWV�&RPPDQG��8VHV�WKH�PXOWLSOH�HTXDWLRQ�VROYHU�WR�VROYH�IRU�RQH�RU�PRUH�

YDULDEOHV�XVLQJ�WKH�HTXDWLRQV�LQ�(4��*LYHQ�D�YDULDEOH�QDPH��05227�UHWXUQV�WKH�IRXQG�YDOXH��
ZLWK��$//��05227�VWRUHV�D�IRXQG�YDOXH�IRU�HDFK�YDULDEOH�EXW�UHWXUQV�QRWKLQJ�
$FFHVV�N�05227

,QSXW�2XWSXW�

6HH�DOVR� 0&$/&��086(5

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

[ \ → [�PRG�\
[ 
V\PE
 → 
02'�[��V\PE�



V\PE
 [ → 
02'�V\PE��[�


V\PE�
 
V\PE�
 → 
02'�V\PE���V\PE��


Level 1/Argument 1 Level 1/Item 1


QDPH
 → [
�$//� →



1-234 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

MSGBOX
7\SH� &RPPDQG
'HVFULSWLRQ� 0HVVDJH�%R[�&RPPDQG��&UHDWHV�D�XVHU�GHILQHG�PHVVDJH�ER[�

06*%2;�GLVSOD\V�´PHVVDJHµ�LQ�WKH�IRUP�RI�D�VWDQGDUG�PHVVDJH�ER[��0HVVDJH�WH[W�WRR�ORQJ�
WR�DSSHDU�RQ�WKH�VFUHHQ�LV�WUXQFDWHG��<RX�FDQ�XVH�VSDFHV�DQG�QHZ�OLQH�FKDUDFWHUV��>e��WR�
FRQWURO�ZRUG�ZUDSSLQJ�DQG�OLQH�EUHDNV�ZLWKLQ�WKH�PHVVDJH�
3URJUDP�H[HFXWLRQ�UHVXPHV�ZKHQ�WKH�PHVVDJH�ER[�LV�H[LWHG�E\�VHOHFWLQJ�2.�RU�&$1&(/�

$FFHVV� <N 287�06*%2;
,QSXW�2XWSXW�

6HH�DOVR� &+226(��,1)250��352037

MSOLVR
7\SH� &RPPDQG
'HVFULSWLRQ� 0XOWLSOH�(TXDWLRQ�6ROYHU�&RPPDQG��*HWV�WKH�PXOWLSOH�HTXDWLRQ�VROYHU�YDULDEOH�PHQX�IRU�WKH�

VHW�RI�HTXDWLRQV�VWRUHG�LQ�(4�
7KH�PXOWLSOH�HTXDWLRQ�VROYHU�DSSOLFDWLRQ�FDQ�VROYH�D�VHW�RI�RI�WZR�RU�PRUH�HTXDWLRQV�IRU�
XQNQRZQ�YDULDEOHV�E\�ILQGLQJ�WKH�URRWV�RI�HDFK�HTXDWLRQ��7KH�VROYHU�XVHV�WKH�OLVW�RI�HTXDWLRQV�
VWRUHG�LQ�(4��

$FFHVV� N�062/95
,QSXW� 1RQH
2XWSXW� 1RQH

MUSER
7\SH� &RPPDQG
'HVFULSWLRQ� 0DNH�8VHU�'HILQHG�9DULDEOH�&RPPDQG��'HVLJQDWHV�D�YDULDEOH�DV�XVHU�GHILQHG�IRU�WKH�

PXOWLSOH�HTXDWLRQ�VROYHU�
086(5�GHVLJQDWHV�D�VLQJOH�YDULDEOH��D�OLVW�RI�YDULDEOHV��RU�DOO�YDULDEOHV�DV�XVHU�GHILQHG�

$FFHVV� N�086(5

Level 1/Argument 1 Level 1/Item 1

´PHVVDJHµ →



Command Reference: Part C, G-P (1.1) 1-235*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 0&$/&

→NDISP
7\SH� &RPPDQG
'HVFULSWLRQ� 6HWV�WKH�QXPEHU�RI�SURJUDP�OLQHV�GLVSOD\HG�RQ�WKH�VFUHHQ�
$FFHVV� N�→1',63

,QSXW�2XWSXW�

NDIST
7\SH� &RPPDQG
'HVFULSWLRQ� 1RUPDO�'LVWULEXWLRQ�&RPPDQG��5HWXUQV�WKH�QRUPDO�SUREDELOLW\�GLVWULEXWLRQ��EHOO�FXUYH��DW�[�

EDVHG�RQ�WKH�PHDQ�P�DQG�YDULDQFH�Y�RI�WKH�QRUPDO�GLVWULEXWLRQ�
1',67�LV�FDOFXODWHG�XVLQJ�WKLV�IRUPXOD�

$FFHVV� < P 352%$%,/,7<�1',67
,QSXW�2XWSXW�

6HH�DOVR� 8731

Level 1/Argument 1 Level 1/Item 1


QDPH
 →
^�OLVW�` →
�$//� →

Level 1/Argument 1 Level 1/Item 1

Q →

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

P Y [ → QGLVW�P��Y��[�

ndist m v x, ,( ) e

x m–( )2

2v
-------------------–

2πv
---------------------=



1-236 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

NDUPN
7\SH� 53/�FRPPDQG
'HVFULSWLRQ� 'XSOLFDWHV�DQ�REMHFW�Q�WLPHV��DQG�UHWXUQV�Q�
$FFHVV� N�67$&.�1'831

,QSXW�2XWSXW�

6HH�DOVR� '83��'83'83��'831��'83�

NEG
7\SH� $QDO\WLF�IXQFWLRQ
'HVFULSWLRQ� 1HJDWH�$QDO\WLF�)XQFWLRQ��&KDQJHV�WKH�VLJQ�RU�QHJDWHV�DQ�REMHFW�

1HJDWLQJ�DQ�DUUD\�FUHDWHV�D�QHZ�DUUD\�FRQWDLQLQJ�WKH�QHJDWLYH�RI�HDFK�RI�WKH�RULJLQDO�HOHPHQWV��
1HJDWLQJ�D�ELQDU\�QXPEHU�WDNHV�LWV�WZR
V�FRPSOHPHQW��FRPSOHPHQWV�HDFK�ELW�DQG�DGGV����
1HJDWLQJ�D�JUDSKLFV�REMHFW�́ LQYHUWVµ�LW��WRJJOHV�HDFK�SL[HO�IURP�RQ�WR�RII��RU�YLFH�YHUVD���,I�WKH�
DUJXPHQW�LV�3,&7��WKH�JUDSKLFV�REMHFW�VWRUHG�LQ�3,&7�LV�LQYHUWHG�

$FFHVV� > ó�1(*
< P�&203/(;�1(*

,QSXW�2XWSXW�

6HH�DOVR� $%6��&21-��127��6,*1

Level 2 Level 1 LevelQ���… Level � Level �

REM Q → REM�«�REM Q

Level 1/Argument 1 Level 1/Item 1

] → ²]
�Q� → �Q�

>�DUUD\�@ → >�²DUUD\�@

V\PE
 → 
²�V\PE�

[BXQLW → ²[BXQLW
JURE� → JURE�
3,&7� → 3,&7�



Command Reference: Part C, G-P (1.1) 1-237*R�WR�,QGH[

NEWOB
7\SH� &RPPDQG
'HVFULSWLRQ� 1HZ�2EMHFW�&RPPDQG��&UHDWHV�D�QHZ�FRS\�RI�WKH�VSHFLILHG�REMHFW�

1(:2%�KDV�WZR�PDLQ�XVHV�
� 1(:2%�HQDEOHV�WKH�SXUJLQJ�RI�D�OLEUDU\�RU�EDFNXS�REMHFW�WKDW�KDV�EHHQ�UHFDOOHG�IURP�D�
SRUW��1(:2%�FUHDWHV�D�QHZ��VHSDUDWH�FRS\�RI�WKH�REMHFW�LQ�PHPRU\��WKHUHE\�DOORZLQJ�WKH�
RULJLQDO�FRS\�WR�EH�SXUJHG�

� &UHDWLQJ�D�QHZ�FRS\�RI�DQ�REMHFW�WKDW�RULJLQDWHG�LQ�D�ODUJHU�FRPSRVLWH�REMHFW��VXFK�DV�D�
OLVW��DOORZV�\RX�WR�UHFRYHU�WKH�PHPRU\�DVVRFLDWHG�ZLWK�WKH�ODUJHU�REMHFW�ZKHQ�WKDW�ODUJHU�
REMHFW�LV�QR�ORQJHU�QHHGHG�

$FFHVV� <N 0(025<�1(:2%
,QSXW�2XWSXW�

6HH�DOVR� 0(0��385*(

NEXT
7\SH� &RPPDQG
'HVFULSWLRQ� 1(;7�&RPPDQG��(QGV�GHILQLWH�ORRS�VWUXFWXUHV�

6HH�WKH�)25�DQG�67$57�NH\ZRUG�HQWULHV�IRU�PRUH�LQIRUPDWLRQ�
$FFHVV� <N %5$1&+�1(;7
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� )25��67$57��67(3

Level 1/Argument 1 Level 1/Item 1

REM → REM



1-238 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

NIP
7\SH� 53/�FRPPDQG
'HVFULSWLRQ� 'URSV�WKH��Q²��WK�DUJXPHQW��ZKHUH�Q�LV�WKH�QXPEHU�RI�DUJXPHQWV�RU�LWHPV�RQ�WKH�VWDFN���WKDW�

LV��WKH�REMHFW�RQ�OHYHO���RI�WKH�VWDFN���7KLV�LV�HTXLYDOHQW�WR�H[HFXWLQJ�6:$3�IRORZHG�E\�'523�
LQ�531�PRGH�

$FFHVV� N�67$&.�1,3
,QSXW�2XWSXW�

6HH�DOVR� '83��'83'83��'831��'83�

NOT
7\SH� )XQFWLRQ
'HVFULSWLRQ� 127�&RPPDQG��5HWXUQV�WKH�RQH
V�FRPSOHPHQW�RU�ORJLFDO�LQYHUVH�RI�WKH�DUJXPHQW�

:KHQ�WKH�DUJXPHQW�LV�D�ELQDU\�LQWHJHU�RU�VWULQJ��127�FRPSOHPHQWV�HDFK�ELW�LQ�WKH�DUJXPHQW�
WR�SURGXFH�WKH�UHVXOW�
� $�ELQDU\�LQWHJHU�LV�WUHDWHG�DV�D�VHTXHQFH�RI�ELWV�DV�ORQJ�DV�WKH�FXUUHQW�ZRUGVL]H�
� $�VWULQJ�LV�WUHDWHG�DV�D�VHTXHQFH�RI�ELWV��XVLQJ���ELWV�SHU�FKDUDFWHU��WKDW�LV��XVLQJ�WKH�ELQDU\�
YHUVLRQ�RI�WKH�FKDUDFWHU�FRGH��

:KHQ�WKH�DUJXPHQW�LV�D�UHDO�QXPEHU�RU�V\PEROLF��127�GRHV�D�WUXH�IDOVH�WHVW��7KH�UHVXOW�LV���
�WUXH��LI�WKH�DUJXPHQW�LV�]HUR��LW�LV����IDOVH��LI�WKH�DUJXPHQW�LV�QRQ]HUR��7KLV�WHVW�LV�XVXDOO\�GRQH�
RQ�D�WHVW�UHVXOW��7�)��
,I�WKH�DUJXPHQW�LV�DQ�DOJHEUDLF�REMHFW��WKHQ�WKH�UHVXOW�LV�DQ�DOJHEUDLF�RI�WKH�IRUP�127�V\PE��
([HFXWH�→180��RU�VHW�IODJ�²��EHIRUH�H[HFXWLQJ�127��WR�SURGXFH�D�QXPHULF�UHVXOW�IURP�WKH�
DOJHEUDLF�UHVXOW�

$FFHVV� < N 7(67�127
> ì�ORJLF�QRW

Level 2 Level 1 Level 1

REM� REM� → REM�



Command Reference: Part C, G-P (1.1) 1-239*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� $1'��25��;25

NOVAL
7\SH� &RPPDQG
'HVFULSWLRQ� ,1)250�3ODFH�+ROGHU�5HVXOW�&RPPDQG��3ODFH�KROGHU�IRU�UHVHW�DQG�LQLWLDO�YDOXHV�LQ�XVHU�

GHILQHG�GLDORJ�ER[HV��129$/�LV�UHWXUQHG�ZKHQ�D�ILHOG�LV�HPSW\�
129$/�LV�XVHG�WR�PDUN�DQ�HPSW\�ILHOG�LQ�D�XVHU�GHILQHG�GLDORJ�ER[�FUHDWHG�ZLWK�WKH�
,1)250�FRPPDQG��,1)250�GHILQHV�ILHOGV�VHTXHQWLDOO\��,I�GHIDXOW�YDOXHV�DUH�XVHG�IRU�WKRVH�
ILHOGV��WKH�GHIDXOWV�PXVW�EH�GHILQHG�LQ�WKH�VDPH�RUGHU�DV�WKH�ILHOGV�ZHUH�GHILQHG��7R�VNLS�RYHU�
�QRW�SURYLGH�GHIDXOWV�IRU��VRPH�RI�WKH�ILHOGV��XVH�WKH�129$/�FRPPDQG�
$IWHU�,1)250�WHUPLQDWHV��129$/�LV�UHWXUQHG�LI�D�ILHOG�LV�HPSW\�DQG�2.�RU�\�LV�VHOHFWHG�

$FFHVV� <N ,1�129$/
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� ,1)250

NΣ
7\SH� &RPPDQG
'HVFULSWLRQ� 1XPEHU�RI�5RZV�&RPPDQG��5HWXUQV�WKH�QXPEHU�RI�URZV�LQ�WKH�FXUUHQW�VWDWLVWLFDO�PDWUL[�

�UHVHUYHG�YDULDEOH�Σ'$7��
$FFHVV� N�1Σ
,QSXW�2XWSXW�

Level 1/Argument 1 Level 1/Item 1

�Q� → �Q�
7�) → ���
´VWULQJ�µ → ´VWULQJ�µ

V\PE
 → 
127�V\PE


Level 1/Argument 1 Level 1/Item 1

→ QURZV



1-240 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

6HH�DOVR� Σ;��Σ;<��Σ;A���Σ<��Σ<A�

NSUB
7\SH� &RPPDQG
'HVFULSWLRQ� 1XPEHU�RI�6XEOLVW�&RPPDQG��3URYLGHV�D�ZD\�WR�DFFHVV�WKH�FXUUHQW�VXEOLVW�SRVLWLRQ�GXULQJ�DQ�

LWHUDWLRQ�RI�D�SURJUDP�RU�FRPPDQG�DSSOLHG�XVLQJ�'268%6�
5HWXUQV�DQ�8QGHILQHG�/RFDO�1DPH�HUURU�LI�H[HFXWHG�ZKHQ�'268%6�LV�QRW�DFWLYH�

$FFHVV� <N /,67�352&('85(6�168%
,QSXW�2XWSXW�

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� '268%6��(1'68%

NUM
7\SH� &RPPDQG
'HVFULSWLRQ� &KDUDFWHU�1XPEHU�&RPPDQG��5HWXUQV�WKH�FKDUDFWHU�FRGH�Q�IRU�WKH�ILUVW�FKDUDFWHU�LQ�WKH�

VWULQJ�
7KH�FKDUDFWHU�FRGHV�DUH�DQ�H[WHQVLRQ�RI�,62���������
7KH�QXPEHU�RI�D�FKDUDFWHU�FDQ�EH�IRXQG�E\�DFFHVVLQJ�WKH�&KDUDFWHUV�WRRO��>ô��DQG�
KLJKOLJKWLQJ�WKDW�FKDUDFWHU��7KH�QXPEHU�DSSHDUV�QHDU�WKH�ERWWRP�RI�WKH�VFUHHQ�

$FFHVV� <N 7<3(�180
,QSXW�2XWSXW�

6HH�DOVR� &+5��326��5(3/��6,=(��68%

Level 1/Argument 1 Level 1/Item 1

→ QSRVLWLRQ

Level 1/Argument 1 Level 1/Item 1

´VWULQJµ → Q



Command Reference: Part C, G-P (1.1) 1-241*R�WR�,QGH[

NUMX
7\SH� &RPPDQG
'HVFULSWLRQ� 1XPEHU�RI�;�6WHSV�&RPPDQG��6HWV�WKH�QXPEHU�RI�[�VWHSV�IRU�HDFK�\�VWHS�LQ��'�SHUVSHFWLYH�

SORWV�
7KH�QXPEHU�RI�[�VWHSV�LV�WKH�QXPEHU�RI�LQGHSHQGHQW�YDULDEOH�SRLQWV�SORWWHG�IRU�HDFK�
GHSHQGHQW�YDULDEOH�SRLQW�SORWWHG��7KLV�QXPEHU�PXVW�EH���RU�PRUH��7KLV�YDOXH�LV�VWRUHG�LQ�WKH�
UHVHUYHG�YDULDEOH�93$5��<6/,&(�LV�WKH�RQO\��'�SORW�W\SH�WKDW�GRHV�QRW�XVH�WKLV�YDOXH�

$FFHVV� N�180;
,QSXW�2XWSXW�

6HH�DOVR� 180<

NUMY
7\SH� &RPPDQG
'HVFULSWLRQ� 1XPEHU�RI�<�6WHSV�&RPPDQG��6HWV�WKH�QXPEHU�RI�\�VWHSV�DFURVV�WKH�YLHZ�YROXPH�LQ��'�

SHUVSHFWLYH�SORWV�
7KH�QXPEHU�RI�\�VWHSV�LV�WKH�QXPEHU�RI�GHSHQGHQW�YDULDEOH�SRLQWV�SORWWHG�DFURVV�WKH�YLHZ�
YROXPH��7KLV�QXPEHU�PXVW�EH���RU�PRUH��7KLV�YDOXH�LV�VWRUHG�LQ�WKH�UHVHUYHG�YDULDEOH�93$5�

$FFHVV� N�180<
,QSXW�2XWSXW�

6HH�DOVR� 180;

Level 1/Argument 1 Level 1/Item 1

Q[ →

Level 1/Argument 1 Level 1/Item 1

Q\ →



1-242 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

O to P
OBJ→
7\SH� &RPPDQG
'HVFULSWLRQ� 2EMHFW�WR�6WDFN�&RPPDQG��6HSDUDWHV�DQ�REMHFW�LQWR�LWV�FRPSRQHQWV��)RU�VRPH�REMHFW�W\SHV��

WKH�QXPEHU�RI�FRPSRQHQWV�LV�UHWXUQHG�DV�LWHP�Q����VWDFN�OHYHO����
,I�WKH�DUJXPHQW�LV�D�FRPSOH[�QXPEHU��OLVW��DUUD\��RU�VWULQJ��2%-→�SURYLGHV�WKH�VDPH�IXQFWLRQV�
DV�&→5��/,67→��$55<→��DQG�675→��UHVSHFWLYHO\��)RU�OLVWV��2%-→�DOVR�UHWXUQV�WKH�QXPEHU�
RI�OLVW�HOHPHQWV��,I�WKH�DUJXPHQW�LV�DQ�DUUD\��2%-→�DOVR�UHWXUQV�WKH�GLPHQVLRQV�^�P�Q�̀ �RI�WKH�
DUUD\��ZKHUH�P�LV�WKH�QXPEHU�RI�URZV�DQG�Q�LV�WKH�QXPEHU�RI�FROXPQV�
)RU�DOJHEUDLF�REMHFWV��2%-→�UHWXUQV�WKH�DUJXPHQWV�RI�WKH�WRS�OHYHO��OHDVW�QHVWHG��IXQFWLRQ�
�DUJ��«�DUJQ���WKH�QXPEHU�RI�DUJXPHQWV�RI�WKH�WRS�OHYHO�IXQFWLRQ��Q���DQG�WKH�QDPH�RI�WKH�WRS�
OHYHO�IXQFWLRQ��IXQFWLRQ��
,I�WKH�DUJXPHQW�LV�D�VWULQJ��WKH�REMHFW�VHTXHQFH�GHILQHG�E\�WKH�VWULQJ�LV�H[HFXWHG�

$FFHVV� <N 7<3(�2%-→
,QSXW�2XWSXW�

6HH�DOVR� $55<→��&→5��'7$*��(4→��/,67→��5→&��675→��→7$*

Level 1/Argument 1 LevelQ��/Item� Level�/ItemQ Level�/ItemQ��

�[��\� → → [ \
^�REM��������REMQ�` → REM� → REMQ Q
>�[��������[Q�@ → [�� → [Q ^�Q�`

>>�[����������[P�Q�@@ → [��� → [P�Q ^�P��Q�`
´REMµ → → HYDOXDWHG�REMHFW

V\PE
 → DUJ������DUJQ → Q 
IXQFWLRQ

[BXQLW → → [ �BXQLW
�WDJ�REM → → REM ´WDJµ



Command Reference: Part C, G-P (1.1) 1-243*R�WR�,QGH[

OCT
7\SH� &RPPDQG
'HVFULSWLRQ� 2FWDO�0RGH�&RPPDQG��6HOHFWV�RFWDO�EDVH�IRU�ELQDU\�LQWHJHU�RSHUDWLRQV���7KH�GHIDXOW�EDVH�LV�

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

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

OFF
7\SH� &RPPDQG
'HVFULSWLRQ� 2II�&RPPDQG��7XUQV�RII�WKH�FDOFXODWRU�

:KHQ�H[HFXWHG�IURP�D�SURJUDP��WKDW�SURJUDP�ZLOO�UHVXPH�H[HFXWLRQ�ZKHQ�WKH�FDOFXODWRU�LV�
WXUQHG�RQ��7KLV�SURYLGHV�D�SURJUDPPDEOH�´DXWRVWDUW�µ

$FFHVV� >�

,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� &217��+$/7��.,//



1-244 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

OPENIO
7\SH� &RPPDQG
'HVFULSWLRQ� 2SHQ�,�2�3RUW�&RPPDQG��2SHQV�D�VHULDO�SRUW�XVLQJ�WKH�,�2�SDUDPHWHUV�LQ�WKH�UHVHUYHG�

YDULDEOH�,23$5�
6LQFH�DOO�+3����.HUPLW�SURWRFRO�FRPPDQGV�DXWRPDWLFDOO\�HIIHFW�DQ�23(1,2�ILUVW��
23(1,2�LV�QRW�QRUPDOO\�QHHGHG��EXW�FDQ�EH�XVHG�LI�DQ�,�2�WUDQVPLVVLRQ�GRHV�QRW�ZRUN��
23(1,2�LV�QHFHVVDU\�IRU�LQWHUDFWLRQ�ZLWK�GHYLFHV�WKDW�LQWHUSUHW�D�FORVHG�SRUW�DV�D�EUHDN��
23(1,2�LV�DOVR�QHFHVVDU\�IRU�WKH�DXWRPDWLF�UHFHSWLRQ�RI�GDWD�LQWR�WKH�LQSXW�EXIIHU�XVLQJ�
QRQ�.HUPLW�FRPPDQGV��,I�WKH�SRUW�LV�FORVHG��LQFRPLQJ�FKDUDFWHUV�DUH�LJQRUHG��,I�WKH�SRUW�LV�
RSHQ��LQFRPLQJ�FKDUDFWHUV�DUH�DXWRPDWLFDOO\�SODFHG�LQ�WKH�LQSXW�EXIIHU��7KHVH�FKDUDFWHUV�FDQ�
EH�GHWHFWHG�ZLWK�%8)/(1��DQG�FDQ�EH�UHDG�RXW�RI�WKH�LQSXW�EXIIHU�XVLQJ�65(&9�
,I�WKH�SRUW�LV�DOUHDG\�RSHQ��23(1,2�GRHV�QRW�DIIHFW�WKH�GDWD�LQ�WKH�LQSXW�EXIIHU��+RZHYHU��
LI�WKH�SRUW�LV�FORVHG��H[HFXWLQJ�23(1,2�FOHDUV�WKH�GDWD�LQ�WKH�LQSXW�EXIIHU�

$FFHVV� N�23(1,2
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %8)/(1��&/26(,2��6%5.��65(&9��67,0(��;0,7

OR
7\SH� )XQFWLRQ
'HVFULSWLRQ� 25�)XQFWLRQ��5HWXUQV�WKH�ORJLFDO�25�RI�WZR�DUJXPHQWV�

:KHQ�WKH�DUJXPHQWV�DUH�ELQDU\�LQWHJHUV�RU�VWULQJV��25�GRHV�D�ELW�E\�ELW��EDVH����ORJLFDO�
FRPSDULVRQ�
� $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�



Command Reference: Part C, G-P (1.1) 1-245*R�WR�,QGH[

� $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�
EH�WKH�VDPH�OHQJWK�

:KHQ�WKH�DUJXPHQWV�DUH�UHDO�QXPEHUV�RU�V\PEROLFV��25�VLPSO\�GRHV�D�WUXH�IDOVH�WHVW��7KH�
UHVXOW�LV����WUXH��LI�HLWKHU�RU�ERWK�DUJXPHQWV�DUH�QRQ]HUR��LW�LV����IDOVH��LI�ERWK�DUJXPHQWV�DUH�
]HUR��7KLV�WHVW�LV�XVXDOO\�GRQH�WR�FRPSDUH�WZR�WHVW�UHVXOWV�
,I�HLWKHU�RU�ERWK�RI�WKH�DUJXPHQWV�DUH�DOJHEUDLF�REMHFWV��WKHQ�WKH�UHVXOW�LV�DQ�DOJHEUDLF�RI�WKH�
IRUP�V\PE��25�V\PE���([HFXWH�→180��RU�VHW�IODJ�²��EHIRUH�H[HFXWLQJ�25��WR�SURGXFH�D�
QXPHULF�UHVXOW�IURP�WKH�DOJHEUDLF�UHVXOW�

$FFHVV� > ì %$6(�/2*,&�25
< N�WHVW�RU

,QSXW�2XWSXW�

6HH�DOVR� $1'��127��;25

bit1 bit2 bit1 OR bit2

� � �

� � �

� � �

� � �

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�)�25�V\PE


V\PE
 7�) → 
V\PE�25�7�)


V\PE�
 
V\PE�
 → 
V\PE��25�V\PE�




1-246 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

ORDER
7\SH� &RPPDQG
'HVFULSWLRQ� 2UGHU�9DULDEOHV�&RPPDQG��5HRUGHUV�WKH�YDULDEOHV�LQ�WKH�FXUUHQW�GLUHFWRU\��VKRZQ�LQ�WKH�

9$5�PHQX��WR�WKH�RUGHU�VSHFLILHG�
7KH�QDPHV�WKDW�DSSHDU�ILUVW�LQ�WKH�OLVW�ZLOO�EH�WKH�ILUVW�WR�DSSHDU�LQ�WKH�9$5�PHQX��9DULDEOHV�
QRW�VSHFLILHG�LQ�WKH�OLVW�DUH�SODFHG�DIWHU�WKH�UHRUGHUHG�YDULDEOHV�
,I�WKH�OLVW�LQFOXGHV�WKH�QDPH�RI�D�ODUJH�VXEGLUHFWRU\��WKHUH�PD\�EH�LQVXIILFLHQW�PHPRU\�WR�
H[HFXWH�25'(5�

$FFHVV� <N 0(025<�',5(&725<�25'(5
,QSXW�2XWSXW�

)ODJV� 1RQH
6HH�DOVR� 9$56

OVER
7\SH� 53/�FRPPDQG
'HVFULSWLRQ� 2YHU�&RPPDQG��5HWXUQV�D�FRS\�WR�VWDFN�OHYHO���RI�WKH�REMHFW�LQ�OHYHO���
$FFHVV� <N 67$&.�29(5
,QSXW�2XWSXW�

6HH�DOVR� 3,&.��52//��52//'��527��6:$3

Level 1/Argument 1 Level 1/Item 1

^�JOREDO������JOREDOQ�` →

Level 2 Level 1 Level 3 Level 2 Level 1

REM� REM� → REM� REM� REM�



Command Reference: Part C, G-P (1.1) 1-247*R�WR�,QGH[

PARAMETRIC
7\SH� &RPPDQG
'HVFULSWLRQ� 3DUDPHWULF�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�3$5$0(75,&�

:KHQ�WKH�SORW�W\SH�LV�3$5$0(75,&��WKH�'5$:�FRPPDQG�SORWV�WKH�FXUUHQW�HTXDWLRQ�DV�D�
FRPSOH[�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�IROORZLQJ�IRUP�

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

)RU�SORW�W\SH�3$5$0(75,&��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�FRQWDLQLQJ�D�QDPH�WKDW�VSHFLILHV�WKH�LQGHSHQGHQW�YDULDEOH��DQG�WZR�QXPEHUV�
VSHFLI\LQJ�WKH�PLQLPXP�DQG�PD[LPXP�YDOXHV�IRU�WKH�LQGHSHQGHQW�YDULDEOH��WKH�SORWWLQJ�
UDQJH���1RWH�WKDW�WKH�GHIDXOW�YDOXH�LV��;��,I�;�LV�QRW�PRGLILHG�DQG�LQFOXGHG�LQ�D�OLVW�ZLWK�D�
SORWWLQJ�UDQJH��WKH�YDOXHV�LQ��[PLQ��\PLQ��DQG��[PD[��\PD[��DUH�XVHG�DV�WKH�SORWWLQJ�UDQJH��
ZKLFK�JHQHUDOO\�OHDGV�WR�PHDQLQJOHVV�UHVXOWV�

� UHV�LV�D�UHDO�QXPEHU�VSHFLI\LQJ�WKH�LQWHUYDO��LQ�XVHU�XQLW�FRRUGLQDWHV��EHWZHHQ�YDOXHV�RI�WKH�
LQGHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�LV����ZKLFK�VSHFLILHV�DQ�LQWHUYDO�HTXDO�WR�������RI�
WKH�GLIIHUHQFH�EHWZHHQ�WKH�PD[LPXP�DQG�PLQLPXP�YDOXHV�LQ�LQGHS��WKH�SORWWLQJ�UDQJH��

� 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�
3$5$0(75,&�SODFHV�WKH�QDPH�3$5$0(75,&�LQ�33$5�

� GHSHQG�LV�D�QDPH�VSHFLI\LQJ�D�ODEHO�IRU�WKH�YHUWLFDO�D[LV��7KH�GHIDXOW�YDOXH�LV�<�
7KH�FRQWHQWV�RI�(4�PXVW�EH�DQ�H[SUHVVLRQ�RU�SURJUDP��LW�FDQQRW�EH�DQ�HTXDWLRQ��,W�LV�
HYDOXDWHG�IRU�HDFK�YDOXH�RI�WKH�LQGHSHQGHQW�YDULDEOH��7KH�UHVXOWV��ZKLFK�PXVW�EH�FRPSOH[�
QXPEHUV��JLYH�WKH�FRRUGLQDWHV�RI�WKH�SRLQWV�WR�EH�SORWWHG��/LQHV�DUH�GUDZQ�EHWZHHQ�SORWWHG�
SRLQWV�XQOHVV�IODJ�²���LV�VHW�



1-248 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

$FFHVV� N�3$5$0(75,&
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$5��&21,&��',))(4��)81&7,21��*5,'0$3��+,672*5$0��3$5685)$&(��

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

PARITY
7\SH� &RPPDQG
'HVFULSWLRQ� 3DULW\�&RPPDQG��6HWV�WKH�SDULW\�YDOXH�LQ�WKH�UHVHUYHG�YDULDEOH�,23$5�

/HJDO�YDOXHV�DUH�VKRZQ�EHORZ��$�QHJDWLYH�YDOXH�PHDQV�WKH�+3����GRHV�QRW�FKHFN�SDULW\�RQ�
E\WHV�UHFHLYHG�GXULQJ�.HUPLW�WUDQVIHUV�RU�ZLWK�65(&9��3DULW\�LV�VWLOO�XVHG�GXULQJ�GDWD�
WUDQVPLVVLRQ��KRZHYHU�

$FFHVV� N�3$5,7<

,QSXW�2XWSXW�

6HH�DOVR� %$8'��&.60��75$16,2

n-Value Meaning

� QR�SDULW\��WKH�GHIDXOW�YDOXH�

� RGG�SDULW\

� HYHQ�SDULW\

� PDUN

� VSDFH

Level 1/Argument 1 Level 1/Item 1

QSDULW\ →



Command Reference: Part C, G-P (1.1) 1-249*R�WR�,QGH[

PARSURFACE
7\SH� &RPPDQG
'HVFULSWLRQ� 3$5685)$&(�3ORW�7\SH�&RPPDQG��6HWV�SORW�W\SH�WR�3$5685)$&(�

:KHQ�SORW�W\SH�LV�VHW�WR�3$5685)$&(��WKH�'5$:�FRPPDQG�SORWV�DQ�LPDJH�JUDSK�RI�D���
YHFWRU�YDOXHG�IXQFWLRQ�RI�WZR�YDULDEOHV��3$5685)$&(�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�3$5685)$&(��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�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�LQSXW�UHJLRQ
V�ZLGWK��7KH�GHIDXOW�YDOXH�LV�
�²�����

� \PLQ�DQG�\PD[�DUH�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�LQSXW�UHJLRQ
V�GHSWK��7KH�GHIDXOW�YDOXH�LV�
�²�����

� [H\H��\H\H��DQG�]H\H�DUH�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�SRLQW�LQ�VSDFH�IURP�ZKLFK�WKH�JUDSK�
LV�YLHZHG�

� [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�3$5685)$&(��WKH�HOHPHQWV�RI�33$5�DUH�XVHG�DV�IROORZV�
� �[PLQ��\PLQ��LV�QRW�XVHG�

� �[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�



1-250 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

� SW\SH�LV�D�FRPPDQG�QDPH�VSHFLI\LQJ�WKH�SORW�W\SH��([HFXWLQJ�WKH�FRPPDQG�
3$5685)$&(�SODFHV�WKH�QDPH�3$5685)$&(�LQ�SW\SH�

� GHSHQG�LV�D�QDPH�VSHFLI\LQJ�WKH�GHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�LV�<�
$FFHVV� N�3$5685)$&(
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$5��&21,&��',))(4��)$67�'��)81&7,21��*5,'0$3��+,672*5$0��

3$5$0(75,&��3&217285��32/$5��6&$77(5��6/23(),(/'��7587+��
:,5()5$0(��<6/,&(

PATH
7\SH� &RPPDQG
'HVFULSWLRQ� &XUUHQW�3DWK�&RPPDQG��5HWXUQV�D�OLVW�VSHFLI\LQJ�WKH�SDWK�WR�WKH�FXUUHQW�GLUHFWRU\�

7KH�ILUVW�GLUHFWRU\�LV�DOZD\V�+20(��DQG�WKH�ODVW�GLUHFWRU\�LV�DOZD\V�WKH�FXUUHQW�GLUHFWRU\�
,I�D�SURJUDP�QHHGV�WR�VZLWFK�WR�D�VSHFLILF�GLUHFWRU\��LW�FDQ�GR�VR�E\�HYDOXDWLQJ�D�GLUHFWRU\�OLVW��
VXFK�DV�RQH�FUHDWHG�HDUOLHU�E\�3$7+�

$FFHVV� <N 0(025<�',5(&725<�3$7+
,QSXW�2XWSXW�

6HH�DOVR� &5',5��+20(��3*',5��83',5

PCOEF
7\SH� &RPPDQG
'HVFULSWLRQ� 0RQLF�3RO\QRPLDO�&RHIILFLHQWV�&RPPDQG��5HWXUQV�WKH�FRHIILFLHQWV�RI�D�PRQLF�SRO\QRPLDO��D�

SRO\QRPLDO�ZLWK�D�OHDGLQJ�FRHIILFLHQW�RI����KDYLQJ�VSHFLILF�URRWV�
7KH�DUJXPHQW�PXVW�EH�D�UHDO�RU�FRPSOH[�DUUD\�RI�OHQJWK�Q�FRQWDLQLQJ�WKH�SRO\QRPLDO
V�URRWV��
7KH�UHVXOW�LV�D�UHDO�RU�FRPSOH[�YHFWRU�RI�OHQJWK�Q���FRQWDLQLQJ�WKH�FRHIILFLHQWV�OLVWHG�IURP�
KLJKHVW�RUGHU�WR�ORZHVW��ZLWK�D�OHDGLQJ�FRHIILFLHQW�RI���

$FFHVV� < !�32/<120,$/�3&2()

Level 1/Argument 1 Level 1/Item 1

→ ^�+20(�GLUHFWRU\�QDPH������GLUHFWRU\�QDPHQ�`



Command Reference: Part C, G-P (1.1) 1-251*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 3(9$/��35227

PCONTOUR
7\SH� &RPPDQG
'HVFULSWLRQ� 3&217285�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�3&217285�

:KHQ�SORW�W\SH�LV�VHW�3&217285��WKH�'5$:�FRPPDQG�SORWV�D�FRQWRXU�PDS�YLHZ�RI�D�
VFDODU�IXQFWLRQ�RI�WZR�YDULDEOHV��3&217285�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�3&217285��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�UHDO�QXPEHUV�WKDW�VSHFLI\�WKH�SRLQW�LQ�VSDFH�IURP�ZKLFK�WKH�JUDSK�
LV�YLHZHG�

� [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�3&217285��WKH�HOHPHQWV�RI�33$5�DUH�XVHG�DV�IROORZV�
� �[PLQ��\PLQ��LV�QRW�XVHG�

� �[PD[��\PD[��LV�QRW�XVHG�

Level 1/Argument 1 Level 1/Item 1

>�DUUD\�@URRWV → >�DUUD\�@FRHIILFLHQWV



1-252 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

� 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�3&217285�
SODFHV�WKH�QDPH�3&217285�LQ�SW\SH�

� GHSHQG�LV�D�QDPH�VSHFLI\LQJ�WKH�GHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�LV�<�
$FFHVV� N�3&217285
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� %$5��&21,&��',))(4��)81&7,21��*5,'0$3��+,672*5$0��3$5$0(75,&��

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

PCOV
7\SH� &RPPDQG
'HVFULSWLRQ� 3RSXODWLRQ�&RYDULDQFH�&RPPDQG��5HWXUQV�WKH�SRSXODWLRQ�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��3&29�FUHDWHV�LW�DQG�VHWV�WKH�HOHPHQWV�WR�
WKHLU�GHIDXOW�YDOXHV����DQG����
7KH�SRSXODWLRQ�FRYDULDQFH�LV�FDOFXODWHG�ZLWK�WKH�IROORZLQJ�IRUPXOD�

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

$FFHVV� N�3&29
,QSXW�2XWSXW�

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

Level 1/Argument 1 Level 1/Item 1

→ [SFRYDULDQFH

1
n
--- xkn1

xn1
–( ) xkn2

xn2
–( )

k 1=

n

∑
xkn1

n1 xkn2

n2
xn1

n1 xn2

n2



Command Reference: Part C, G-P (1.1) 1-253*R�WR�,QGH[

PDIM
7\SH� &RPPDQG
'HVFULSWLRQ� 3,&7�'LPHQVLRQ�&RPPDQG��5HSODFHV�3,&7�ZLWK�D�EODQN�3,&7�RI�WKH�VSHFLILHG�GLPHQVLRQV�

,I�WKH�DUJXPHQWV�DUH�FRPSOH[�QXPEHUV��3',0�FKDQJHV�WKH�VL]H�RI�3,&7�DQG�PDNHV�WKH�
DUJXPHQWV�WKH�QHZ�YDOXHV�RI��[PLQ��\PLQ��DQG��[PD[��\PD[��LQ�WKH�UHVHUYHG�YDULDEOH�33$5��
7KXV��WKH�VFDOH�RI�D�VXEVHTXHQW�SORW�LV�QRW�FKDQJHG��,I�WKH�DUJXPHQWV�DUH�ELQDU\�LQWHJHUV��
33$5�UHPDLQV�XQFKDQJHG��VR�WKH�VFDOH�RI�D�VXEVHTXHQW�SORW�LV�FKDQJHG�
3,&7�FDQQRW�EH�VPDOOHU�WKDQ�����SL[HOV�ZLGH�ï����SL[HOV�KLJK��QRU�ZLGHU�WKDQ������SL[HOV�
�KHLJKW�LV�XQOLPLWHG���

$FFHVV� <N 3,&7�3',0
,QSXW�2XWSXW�

6HH�DOVR� 30$;��30,1

PERM
7\SH� )XQFWLRQ
'HVFULSWLRQ� 3HUPXWDWLRQV�)XQFWLRQ��5HWXUQV�WKH�QXPEHU�RI�SRVVLEOH�SHUPXWDWLRQV�RI�Q�LWHPV�WDNHQ�P�DW�D�

WLPH�
7KH�IRUPXOD�XVHG�WR�FDOFXODWH�3Q�P�LV�

7KH�DUJXPHQWV�Q�DQG�P�PXVW�HDFK�EH�OHVV�WKDQ�������,I�Q���P��]HUR�LV�UHWXUQHG�
$FFHVV� < P 352%$%,/,7<�3(50

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

�[PLQ��\PLQ� �[PD[��\PD[� →
�QZLGWK �PKHLJKW →

Pn m,
n!

n m–( )!
--------------------=



1-254 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� &20%���

PEVAL
7\SH� &RPPDQG
'HVFULSWLRQ� 3RO\QRPLDO�(YDOXDWLRQ�&RPPDQG��(YDOXDWHV�DQ�Q�GHJUHH�SRO\QRPLDO�DW�[�

7KH�DUJXPHQWV�PXVW�EH�DQ�DUUD\�RI�OHQJWK�Q���FRQWDLQLQJ�WKH�SRO\QRPLDO
V�FRHIILFLHQWV�OLVWHG�
IURP�KLJKHVW�RUGHU�WR�ORZHVW��DQG�WKH�YDOXH�[�DW�ZKLFK�WKH�SRO\QRPLDO�LV�WR�EH�HYDOXDWHG�

$FFHVV� N�3(9$/
,QSXW�2XWSXW�

6HH�DOVR� 3&2()��35227

PGDIR
7\SH� &RPPDQG
'HVFULSWLRQ� 3XUJH�'LUHFWRU\�&RPPDQG��3XUJHV�WKH�QDPHG�GLUHFWRU\��ZKHWKHU�HPSW\�RU�QRW��
$FFHVV� <N 0(025<�',5(&725<�3*',5
,QSXW�2XWSXW�

6HH�DOVR� &/9$5��&5',5��+20(��3$7+��385*(��83',5

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

Q P → 3Q�P


V\PEQ
 P → 
3(50�V\PEQ�P�

Q 
V\PEP
 → 
3(50�Q��V\PEP�



V\PEQ
 
V\PEP
 → 
3(50�V\PEQ�V\PEP�


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

>�DUUD\�@FRHIILFLHQWV [ → S�[�

Level 1/Argument 1 Level 1/Item 1


JOREDO
 →



Command Reference: Part C, G-P (1.1) 1-255*R�WR�,QGH[

PICK
7\SH� 531�FRPPDQG
'HVFULSWLRQ� 3LFN�2EMHFW�&RPPDQG��&RSLHV�WKH�FRQWHQWV�RI�D�VSHFLILHG�VWDFN�OHYHO�WR�OHYHO���
$FFHVV� <N 67$&.�3,&.
,QSXW�2XWSXW�

L = level

6HH�DOVR� '83��'831��'83���29(5��52//��52//'��527��6:$3

PICK3
7\SH� 531�FRPPDQG
'HVFULSWLRQ� 'XSOLFDWHV�WKH�REMHFW�RQ�OHYHO���RI�WKH�VWDFN��
$FFHVV� N�67$&.�3,&.�
,QSXW�2XWSXW�

L = Level; A = Argument; I =Item

6HH�DOVR� 3,&.��29(5��'83

PICT
7\SH� &RPPDQG
'HVFULSWLRQ� 3,&7�&RPPDQG��3XWV�WKH�QDPH�3,&7�RQ�WKH�VWDFN��

3,&7�LV�WKH�QDPH�RI�D�VWRUDJH�ORFDWLRQ�LQ�FDOFXODWRU�PHPRU\�FRQWDLQLQJ�WKH�FXUUHQW�JUDSKLFV�
REMHFW��7KH�FRPPDQG�3,&7�HQDEOHV�DFFHVV�WR�WKH�FRQWHQWV�RI�WKDW�PHPRU\�ORFDWLRQ�DV�LI�LW�
ZHUH�D�YDULDEOH��1RWH��KRZHYHU��WKDW�3,&7�LV�QRW�D�YDULDEOH�DV�GHILQHG�LQ�WKH�+3�����LWV�QDPH�
FDQQRW�EH�TXRWHG��DQG�RQO\�JUDSKLFV�REMHFWV�PD\�EH�VWRUHG�LQ�LW�
,I�D�JUDSKLFV�REMHFW�VPDOOHU�WKDQ�����ZLGH�ï����SL[HOV�KLJK�LV�VWRUHG�LQ�3,&7��LW�LV�HQODUJHG�WR�
����ï�����$�JUDSKLFV�REMHFW�RI�XQOLPLWHG�SL[HO�KHLJKW�DQG�XS�WR������SL[HOV�ZLGH�FDQ�EH�VWRUHG�
LQ�3,&7�

LQ��... L� L� LQ�� L� L�

REMQ���� REM� Q → REMQ���� REM� REML

L�/A� L�/A� L�/A� L�/I� L�/I� L�/I� L�/I�

REM� REM� REM� → REM� REM� REM� REM�



1-256 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

$FFHVV� <N 3,&7�3,&7
,QSXW�2XWSXW�

6HH�DOVR� *25��*;25��1(*��3,&785(��39,(:��5&/��5(3/��6,=(��672��68%

PICTURE
7\SH� &RPPDQG
'HVFULSWLRQ� 3LFWXUH�(QYLURQPHQW�&RPPDQG��6HOHFWV�WKH�3LFWXUH�HQYLURQPHQW��WKDW�LV��VHOHFWV�WKH�JUDSKLFV�

GLVSOD\�DQG�DFWLYDWHV�WKH�JUDSKLFV�FXUVRU�DQG�3LFWXUH�PHQX��
:KHQ�H[HFXWHG�IURP�D�SURJUDP��3,&785(�VXVSHQGV�SURJUDP�H[HFXWLRQ�XQWLO���LV�
SUHVVHG�

$FFHVV� N�3,&785(
,QSXW� 1RQH
2XWSXW� 1RQH
6HH�DOVR� 3,&785(��39,(:��7(;7

PINIT
7\SH� &RPPDQG
'HVFULSWLRQ� 3RUW�,QLWLDOL]H�&RPPDQG��,QLWLDOL]HV�DOO�FXUUHQWO\�DFWLYH�SRUWV��,W�PD\�DIIHFW�GDWD�DOUHDG\�VWRUHG�

LQ�D�SRUW�
$FFHVV� N�3,1,7
,QSXW� 1RQH
2XWSXW� 1RQH

Level 1/Argument 1 Level 1/Item 1

→ 3,&7



Command Reference: Part C, G-P (1.1) 1-257*R�WR�,QGH[

PIX?
7\SH� &RPPDQG
'HVFULSWLRQ� 3L[HO�2Q"�&RPPDQG��7HVWV�ZKHWKHU�WKH�VSHFLILHG�SL[HO�LQ�3,&7�LV�RQ��UHWXUQV����WUXH��LI�WKH�

SL[HO�LV�RQ��DQG����IDOVH��LI�WKH�SL[HO�LV�RII��
$FFHVV� <N 3,&7�3,;"
,QSXW�2XWSXW�

6HH�DOVR� 3,;21��3,;2))

PIXOFF
7\SH� &RPPDQG
'HVFULSWLRQ� 3L[HO�2II�&RPPDQG��7XUQV�RII�WKH�SL[HO�DW�WKH�VSHFLILHG�FRRUGLQDWH�LQ�3,&7�
$FFHVV� <N 3,&7�3,;2))
,QSXW�2XWSXW�

6HH�DOVR� 3,;21��3,;"

Level 1/Argument 1 Level 1/Item 1

�[�\� → ���
^��Q��P�` → ���

Level 1/Argument 1 Level 1/Item 1

�[�\� →
^��Q��P�` →



1-258 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

PIXON
7\SH� &RPPDQG
'HVFULSWLRQ� 3L[HO�2Q�&RPPDQG��7XUQV�RQ�WKH�SL[HO�DW�WKH�VSHFLILHG�FRRUGLQDWH�LQ�3,&7�
$FFHVV� <N 3,&7�3,;21
,QSXW�2XWSXW�

6HH�DOVR� 3,;2))��3,;"

PKT
7\SH� &RPPDQG
'HVFULSWLRQ� 3DFNHW�&RPPDQG��8VHG�WR�VHQG�FRPPDQG�́ SDFNHWVµ��DQG�UHFHLYH�UHTXHVWHG�GDWD��WR�D�.HUPLW�

VHUYHU�
7R�VHQG�+3����REMHFWV��XVH�6(1'�
3.7�DOORZV�DGGLWLRQDO�FRPPDQGV�WR�EH�VHQW�WR�D�.HUPLW�VHUYHU��
7KH�SDFNHW�GDWD��SDFNHW�W\SH��DQG�WKH�UHVSRQVH�WR�WKH�SDFNHW�WUDQVPLVVLRQ�DUH�DOO�LQ�VWULQJ�
IRUP��3.7�ILUVW�GRHV�DQ�,��LQLWLDOL]DWLRQ��SDFNHW�H[FKDQJH�ZLWK�WKH�.HUPLW�VHUYHU��WKHQ�VHQGV�
WKH�VHUYHU�D�SDFNHW�FRQVWUXFWHG�IURP�WKH�GDWD�DQG�SDFNHW�W\SH�DUJXPHQWV�VXSSOLHG�WR�3.7��
7KH�UHVSRQVH�WR�3.7�ZLOO�EH�HLWKHU�DQ�DFNQRZOHGJLQJ�VWULQJ��SRVVLEO\�EODQN��RU�DQ�HUURU�
SDFNHW��VHH�.(550��
)RU�WKH�W\SH�DUJXPHQW��RQO\�WKH�ILUVW�OHWWHU�LV�VLJQLILFDQW�

$FFHVV� N�3.7
,QSXW�2XWSXW�

6HH�DOVR� &/26(,2��.(550��6(59(5

Level 1/Argument 1 Level 1/Item 1

�[�\� →
^��Q��P�` →

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

´GDWDµ ´W\SHµ → ´UHVSRQVHµ



Command Reference: Part C, G-P (1.1) 1-259*R�WR�,QGH[

PLOTADD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� $GGV�D�IXQFWLRQ�WR�WKH�H[LVWLQJ�SORW�IXQFWLRQ�OLVW��DQG�RSHQV�WKH�3ORW�6HWXS�VFUHHQ�

$FFHVV� &DWDORJ��N
,QSXW�2XWSXW�

PMAX
7\SH� &RPPDQG
'HVFULSWLRQ� 3,&7�0D[LPXP�&RPPDQG��6SHFLILHV��[��\��DV�WKH�FRRUGLQDWHV�DW�WKH�XSSHU�ULJKW�FRUQHU�RI�WKH�

GLVSOD\�
7KH�FRPSOH[�QXPEHU��[��\��LV�VWRUHG�DV�WKH�VHFRQG�HOHPHQW�LQ�WKH�UHVHUYHG�YDULDEOH�33$5�

$FFHVV� N�30$;
,QSXW�2XWSXW�

6HH�DOVR� 3',0��30,1��;51*��<51*

PMIN
7\SH� &RPPDQG
'HVFULSWLRQ� 3,&7�0LQLPXP�&RPPDQG��6SHFLILHV��[��\��DV�WKH�FRRUGLQDWHV�DW�WKH�ORZHU�OHIW�FRUQHU�RI�WKH�

GLVSOD\�
7KH�FRPSOH[�QXPEHU��[��\��LV�VWRUHG�DV�WKH�ILUVW�HOHPHQW�LQ�WKH�UHVHUYHG�YDULDEOH�33$5�

$FFHVV� N�30,1
,QSXW�2XWSXW�

Level 1/Argument 1 Level 1/Item 1

�V\PE� →

Level 1/Argument 1 Level 1/Item 1

�[�\� →

Level 1/Argument 1 Level 1/Item 1

�[�\� →



1-260 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

6HH�DOVR� 3',0��30$;��;51*��<51*

POLAR
7\SH� &RPPDQG
'HVFULSWLRQ� 3RODU�3ORW�7\SH�&RPPDQG��6HWV�WKH�SORW�W\SH�WR�32/$5�

:KHQ�WKH�SORW�W\SH�LV�32/$5��WKH�'5$:�FRPPDQG�SORWV�WKH�FXUUHQW�HTXDWLRQ�LQ�SRODU�
FRRUGLQDWHV��ZKHUH�WKH�LQGHSHQGHQW�YDULDEOH�LV�WKH�SRODU�DQJOH�DQG�WKH�GHSHQGHQW�YDULDEOH�LV�
WKH�UDGLXV��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�

^��[PLQ��\PLQ���[PD[��\PD[��LQGHS�UHV�D[HV�SW\SH�GHSHQG�`

)RU�SORW�W\SH�32/$5��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�YDOXHV�RI�WKH�
LQGHSHQGHQW�YDULDEOH��7KH�GHIDXOW�YDOXH�LV����ZKLFK�VSHFLILHV�DQ�LQWHUYDO�RI���GHJUHHV����
JUDGV��RU�π����UDGLDQV�

� 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�32/$5�
SODFHV�WKH�QDPH�32/$5�LQ�SW\SH�

� 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�GHIDXOW�PLQLPXP�YDOXH�LV���DQG�WKH�GHIDXOW�PD[LPXP�YDOXH�FRUUHVSRQGV�WR�RQH�



Command Reference: Part C, G-P (1.1) 1-261*R�WR�,QGH[

IXOO�FLUFOH�LQ�WKH�FXUUHQW�DQJOH�PRGH������GHJUHHV������JUDGV��RU��π�UDGLDQV���/LQHV�DUH�GUDZQ�
EHWZHHQ�SORWWHG�SRLQWV�XQOHVV�IODJ�²���LV�VHW�
,I�IODJ�²���LV�VHW��DOO�HTXDWLRQV�DUH�SORWWHG�VLPXOWDQHRXVO\�
,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�

$FFHVV� N�32/$5
,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��6&$77(5��6/23(),(/'��7587+��:,5()5$0(��
<6/,&(

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



1-262 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

POS
7\SH� &RPPDQG
'HVFULSWLRQ� 3RVLWLRQ�&RPPDQG��5HWXUQV�WKH�SRVLWLRQ�RI�D�VXEVWULQJ�ZLWKLQ�D�VWULQJ�RU�WKH�SRVLWLRQ�RI�DQ�

REMHFW�ZLWKLQ�D�OLVW�
,I�WKHUH�LV�QR�PDWFK�IRU�REM�RU�VXEVWULQJ��326�UHWXUQV�]HUR�

$FFHVV� <N &+$56�326
,QSXW�2XWSXW�

6HH�DOVR� &+5��180��5(3/��6,=(��68%

PR1
7\SH� &RPPDQG
'HVFULSWLRQ� 3ULQW�/HYHO���&RPPDQG��3ULQWV�DQ�REMHFW�LQ�PXOWLOLQH�SULQWHU�IRUPDW�

$OO�REMHFWV�H[FHSW�VWULQJV�DUH�SULQWHG�ZLWK�WKHLU�LGHQWLI\LQJ�GHOLPLWHUV��6WULQJV�DUH�SULQWHG�
ZLWKRXW�WKH�OHDGLQJ�DQG�WUDLOLQJ���GHOLPLWHUV�
0XOWLOLQH�SULQWHU�IRUPDW�LV�VLPLODU�WR�PXOWLOLQH�GLVSOD\�IRUPDW��ZLWK�WKH�IROORZLQJ�H[FHSWLRQV�
� 6WULQJV�DQG�QDPHV�WKDW�DUH�PRUH�WKDQ����FKDUDFWHUV�ORQJ�DUH�FRQWLQXHG�RQ�WKH�QH[W�SULQWHU�
OLQH�

� 7KH�UHDO�DQG�LPDJLQDU\�SDUWV�RI�FRPSOH[�QXPEHUV�DUH�SULQWHG�RQ�VHSDUDWH�OLQHV�LI�WKH\�
GRQ
W�ILW�RQ�WKH�VDPH�OLQH�

� *UREV�DUH�SULQWHG�JUDSKLFDOO\�
� $UUD\V�DUH�SULQWHG�ZLWK�D�QXPEHUHG�KHDGLQJ�IRU�HDFK�URZ�DQG�ZLWK�D�FROXPQ�QXPEHU�
EHIRUH�HDFK�HOHPHQW��

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

´VWULQJµ ´VXEVWULQJµ → Q
^�OLVW�` REM → Q



Command Reference: Part C, G-P (1.1) 1-263*R�WR�,QGH[

)RU�H[DPSOH��WKH���á���DUUD\�

ZRXOG�EH�SULQWHG�DV�IROORZV�

$UUD\������

5RZ��

�@��

�@��

�@��

5RZ��

�@��

�@��

�@��

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

PREDV
7\SH� &RPPDQG
'HVFULSWLRQ� 3UHGLFWHG�\�9DOXH�&RPPDQG��5HWXUQV�WKH�SUHGLFWHG�GHSHQGHQW�YDULDEOH�YDOXH�\GHSHQGHQW��

EDVHG�RQ�WKH�LQGHSHQGHQW�YDULDEOH�YDOXH�[LQGHSHQGHQW��WKH�FXUUHQWO\�VHOHFWHG�VWDWLVWLFDO�PRGHO��
DQG�WKH�FXUUHQW�UHJUHVVLRQ�FRHIILFLHQWV�LQ�WKH�UHVHUYHG�YDULDEOH�Σ3$5�
35('9�LV�WKH�VDPH�DV�35('<��6HH�35('<�

$FFHVV� N�35('9
,QSXW�2XWSXW�

Level 1/Argument 1 Level 1/Item 1

[LQGHSHQGHQW → \GHSHQGHQW

1 2 3

4 5 6



1-264 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

PREDX
7\SH� &RPPDQG
'HVFULSWLRQ� 3UHGLFWHG�[�9DOXH�&RPPDQG��5HWXUQV�WKH�SUHGLFWHG�LQGHSHQGHQW�YDULDEOH�YDOXH�[LQGHSHQGHQW��

EDVHG�RQ�WKH�GHSHQGHQW�YDULDEOH�YDOXH�\GHSHQGHQW��WKH�FXUUHQWO\�VHOHFWHG�VWDWLVWLFDO�PRGHO��DQG�
WKH�FXUUHQW�UHJUHVVLRQ�FRHIILFLHQWV�LQ�WKH�UHVHUYHG�YDULDEOH�Σ3$5�
7KH�YDOXH�LV�SUHGLFWHG�XVLQJ�WKH�UHJUHVVLRQ�FRHIILFLHQWV�PRVW�UHFHQWO\�FRPSXWHG�ZLWK�/5�DQG�
VWRUHG�LQ�WKH�UHVHUYHG�YDULDEOH�Σ3$5��)RU�WKH�OLQHDU�VWDWLVWLFDO�PRGHO��WKH�HTXDWLRQ�XVHG�LV�WKLV�

\GHSHQGHQW� ��P[LQGHSHQGHQW����E

ZKHUH�P�LV�WKH�VORSH��WKH�WKLUG�HOHPHQW�LQ�Σ3$5��DQG�E�LV�WKH�LQWHUFHSW��WKH�IRXUWK�HOHPHQW�LQ�
Σ3$5��
)RU�WKH�RWKHU�VWDWLVWLFDO�PRGHOV��WKH�HTXDWLRQV�XVHG�E\�35(';�DUH�OLVWHG�LQ�WKH�/5�HQWU\�
,I�35(';�LV�H[HFXWHG�ZLWKRXW�KDYLQJ�SUHYLRXVO\�JHQHUDWHG�UHJUHVVLRQ�FRHIILFLHQWV�LQ�Σ3$5��
D�GHIDXOW�YDOXH�RI�]HUR�LV�XVHG�IRU�ERWK�UHJUHVVLRQ�FRHIILFLHQWV��DQG�DQ�HUURU�UHVXOWV�

$FFHVV� N�35(';
,QSXW�2XWSXW�

6HH�DOVR� &2/Σ��&255��&29��(;3),7��Σ/,1(��/,1),7��/2*),7��/5��35('<��3:5),7��
;&2/��<&2/

PREDY
7\SH� &RPPDQG
'HVFULSWLRQ� 3UHGLFWHG�\�9DOXH�&RPPDQG��5HWXUQV�WKH�SUHGLFWHG�GHSHQGHQW�YDULDEOH�YDOXH�\GHSHQGHQW��

EDVHG�RQ�WKH�LQGHSHQGHQW�YDULDEOH�YDOXH�[LQGHSHQGHQW��WKH�FXUUHQWO\�VHOHFWHG�VWDWLVWLFDO�PRGHO��
DQG�WKH�FXUUHQW�UHJUHVVLRQ�FRHIILFLHQWV�LQ�WKH�UHVHUYHG�YDULDEOH�Σ3$5�
7KH�YDOXH�LV�SUHGLFWHG�XVLQJ�WKH�UHJUHVVLRQ�FRHIILFLHQWV�PRVW�UHFHQWO\�FRPSXWHG�ZLWK�/5�DQG�
VWRUHG�LQ�WKH�UHVHUYHG�YDULDEOH�Σ3$5��)RU�WKH�OLQHDU�VWDWLVWLFDO�PRGHO��WKH�HTXDWLRQ�XVHG�LV�WKLV�

\GHSHQGHQW� ��P[LQGHSHQGHQW����E

ZKHUH�P�LV�WKH�VORSH��WKH�WKLUG�HOHPHQW�LQ�Σ3$5��DQG�E�LV�WKH�LQWHUFHSW��WKH�IRXUWK�HOHPHQW�LQ�
Σ3$5��
)RU�WKH�RWKHU�VWDWLVWLFDO�PRGHOV��WKH�HTXDWLRQV�XVHG�E\�35('<�DUH�OLVWHG�LQ�WKH�/5�HQWU\�

Level 1/Argument 1 Level 1/Item 1

\GHSHQGHQW → [LQGHSHQGHQW



Command Reference: Part C, G-P (1.1) 1-265*R�WR�,QGH[

,I�35('<�LV�H[HFXWHG�ZLWKRXW�KDYLQJ�SUHYLRXVO\�JHQHUDWHG�UHJUHVVLRQ�FRHIILFLHQWV�LQ�Σ3$5��
D�GHIDXOW�YDOXH�RI�]HUR�LV�XVHG�IRU�ERWK�UHJUHVVLRQ�FRHIILFLHQWV²LQ�WKLV�FDVH�35('<�ZLOO�UHWXUQ�
��IRU�VWDWLVWLFDO�PRGHOV�/,1),7�DQG�/2*),7��DQG�HUURU�IRU�VWDWLVWLFDO�PRGHOV�(;3),7�DQG�
3:5),7�

$FFHVV� N�35('<
,QSXW�2XWSXW�

6HH�DOVR� &2/Σ��&255��&29��(;3),7��Σ/,1(��/,1),7��/2*),7��/5��35(';��3:5),7��
;&2/��<&2/

PRLCD
7\SH� &RPPDQG
'HVFULSWLRQ� 3ULQW�/&'�&RPPDQG��3ULQWV�D�SL[HO�E\�SL[HO�LPDJH�RI�WKH�FXUUHQW�GLVSOD\��H[FOXGLQJ�WKH�

DQQXQFLDWRUV��
7KH�ZLGWK�RI�WKH�SULQWHG�LPDJH�RI�FKDUDFWHUV�LQ�WKH�GLVSOD\�LV�QDUURZHU�XVLQJ�35/&'�WKDQ�
XVLQJ�D�SULQW�FRPPDQG�VXFK�DV�35���7KH�GLIIHUHQFH�UHVXOWV�IURP�WKH�VSDFLQJ�EHWZHHQ�
FKDUDFWHUV��2Q�WKH�GLVSOD\�WKHUH�LV�D�VLQJOH�EODQN�FROXPQ�EHWZHHQ�FKDUDFWHUV��DQG�35/&'�
SULQWV�WKLV�VSDFLQJ��3ULQW�FRPPDQGV�VXFK�DV�35��SULQW�WZR�EODQN�FROXPQV�EHWZHHQ�DGMDFHQW�
FKDUDFWHUV�

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

PROMPT
7\SH� &RPPDQG
'HVFULSWLRQ� 3URPSW�&RPPDQG��'LVSOD\V�WKH�FRQWHQWV�RI�´SURPSWµ�LQ�WKH�VWDWXV�DUHD��DQG�KDOWV�SURJUDP�

H[HFXWLRQ�
$FFHVV� <N ,1�352037

Level 1/Argument 1 Level 1/Item 1

[LQGHSHQGHQW → \GHSHQGHQW



1-266 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� &217��',63��)5((=(��+$/7��,1)250��,1387��06*%2;

PROMPTSTO
7\SH� &RPPDQG
'HVFULSWLRQ� 3URPSW�&RPPDQG��&UHDWHV�D�YDULDEOH�ZLWK�WKH�QDPH�VXSSOLHG�DV�DQ�DUJXPHQW��SURPSWV�IRU�D�

YDOXH��DQG�VWRUHV�WKH�YDOXH�\RX�HQWHU�LQ�WKH�YDULDEOH�
$FFHVV� N

,QSXW�2XWSXW�

6HH�DOVR� 35207��672

PROOT
7\SH� &RPPDQG
'HVFULSWLRQ� 3RO\QRPLDO�5RRWV�&RPPDQG��5HWXUQV�DOO�URRWV�RI�DQ�Q�GHJUHH�SRO\QRPLDO�KDYLQJ�UHDO�RU�

FRPSOH[�FRHIILFLHQWV�
)RU�DQ�QWK�RUGHU�SRO\QRPLDO��WKH�DUJXPHQW�PXVW�EH�D�UHDO�RU�FRPSOH[�DUUD\�RI�OHQJWK�Q���
FRQWDLQLQJ�WKH�FRHIILFLHQWV�OLVWHG�IURP�KLJKHVW�RUGHU�WR�ORZHVW��7KH�UHVXOW�LV�D�UHDO�RU�FRPSOH[�
YHFWRU�RI�OHQJWK�Q�FRQWDLQLQJ�WKH�FRPSXWHG�URRWV�
35227�LQWHUSUHWV�OHDGLQJ�FRHIILFLHQWV�RI�]HUR�LQ�D�OLPLWLQJ�VHQVH��$V�D�OHDGLQJ�FRHIILFLHQW�
DSSURDFKHV�]HUR��D�URRW�RI�WKH�SRO\QRPLDO�DSSURDFKHV�LQILQLW\��WKHUHIRUH��LI�IODJ�²���LV�FOHDU�
�WKH�GHIDXOW���35227�UHSRUWV�DQ�,QILQLWH�5HVXOW�HUURU�LI�D�OHDGLQJ�FRHIILFLHQW�LV�]HUR��,I�IODJ�²
���LV�VHW��35227�UHWXUQV�D�URRW�RI��0$;5($/����IRU�HDFK�OHDGLQJ�]HUR�LQ�DQ�DUUD\�
FRQWDLQLQJ�UHDO�FRHIILFLHQWV��DQG�D�URRW�RI��0$;5($/�0$;5($/��IRU�HDFK�OHDGLQJ�]HUR�LQ�
DQ�DUUD\�FRQWDLQLQJ�FRPSOH[�FRHIILFLHQWV�

$FFHVV� < !�32/<120,$/�35227

Level 1/Argument 1 Level 1/Item 1

´SURPSWµ →

Level 1/Argument 1 Level 1/Item 1

´JOREDOµ →



Command Reference: Part C, G-P (1.1) 1-267*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 3&2()��3(9$/

PRST
7\SH� &RPPDQG
'HVFULSWLRQ� 3ULQW�6WDFN�&RPPDQG��3ULQWV�DOO�REMHFWV�LQ�WKH�VWDFN��VWDUWLQJ�ZLWK�WKH�REMHFW�RQ�WKH�KLJKHVW�

OHYHO�
2EMHFWV�DUH�SULQWHG�LQ�PXOWLOLQH�SULQWHU�IRUPDW��6HH�WKH�35��HQWU\�IRU�D�GHVFULSWLRQ�RI�
PXOWLOLQH�SULQWHU�IRUPDW�

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

PRSTC
7\SH� &RPPDQG
'HVFULSWLRQ� 3ULQW�6WDFN��&RPSDFW��&RPPDQG��3ULQWV�LQ�FRPSDFW�IRUP�DOO�REMHFWV�LQ�WKH�VWDFN��VWDUWLQJ�

ZLWK�WKH�REMHFW�RQ�WKH�KLJKHVW�OHYHO�
&RPSDFW�SULQWHU�IRUPDW�LV�WKH�VDPH�DV�FRPSDFW�GLVSOD\�IRUPDW��0XOWLOLQH�REMHFWV�DUH�WUXQFDWHG�
DQG�DSSHDU�RQ�RQH�OLQH�RQO\��

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

Level 1/Argument 1 Level 1/Item 1

>�DUUD\�@FRHIILFLHQWV → >�DUUD\�@URRWV



1-268 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

PRVAR
7\SH� &RPPDQG
'HVFULSWLRQ� 3ULQW�9DULDEOH�&RPPDQG��6HDUFKHV�WKH�FXUUHQW�GLUHFWRU\�SDWK�RU�SRUW�IRU�WKH�VSHFLILHG�

YDULDEOHV�DQG�SULQWV�WKH�QDPH�DQG�FRQWHQWV�RI�HDFK�YDULDEOH�
2EMHFWV�DUH�SULQWHG�LQ�PXOWLOLQH�SULQWHU�IRUPDW��6HH�WKH�35��HQWU\�IRU�D�GHVFULSWLRQ�RI�
PXOWLOLQH�SULQWHU�IRUPDW�

$FFHVV� N�359$5
,QSXW�2XWSXW�

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

PSDEV
7\SH� &RPPDQG
'HVFULSWLRQ� 3RSXODWLRQ�6WDQGDUG�'HYLDWLRQ�&RPPDQG��&DOFXODWHV�WKH�SRSXODWLRQ�VWDQGDUG�GHYLDWLRQ�RI�

HDFK�RI�WKH�P�FROXPQV�RI�FRRUGLQDWH�YDOXHV�LQ�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��UHVHUYHG�YDULDEOH�
Σ'$7��
36'(9�UHWXUQV�D�YHFWRU�RI�P�UHDO�QXPEHUV��RU�D�VLQJOH�UHDO�QXPEHU�LI�P� ����7KH�SRSXODWLRQ�
VWDQGDUG�GHYLDWLRQ�LV�FRPSXWHG�XVLQJ�WKLV�IRUPXOD�

ZKHUH�[N�LV�WKH�NWK�FRRUGLQDWH�YDOXH�LQ�D�FROXPQ�� �LV�WKH�PHDQ�RI�WKH�GDWD�LQ�WKLV�FROXPQ��
DQG�Q�LV�WKH�QXPEHU�RI�GDWD�SRLQWV�

$FFHVV� N�36'(9
,QSXW�2XWSXW�

Level 1/Argument 1 Level 1/Item 1


QDPH
 →
^�QDPH��QDPH������` →
�QSRUW���
JOREDO
 →

Level 1/Argument 1 Level 1/Item 1

→ [SVGHY
→ >�[SVGHY��[SVGHY������[SVGHYP�`

1
n
--- xk x–( )

2

k 1=

n

∑
x



Command Reference: Part C, G-P (1.1) 1-269*R�WR�,QGH[

6HH�DOVR� 0($1��3&29��39$5��6'(9��727��9$5

PURGE
7\SH� &RPPDQG
'HVFULSWLRQ� 3XUJH�&RPPDQG��3XUJHV�WKH�QDPHG�YDULDEOHV�RU�HPSW\�VXEGLUHFWRULHV�IURP�WKH�FXUUHQW�

GLUHFWRU\�
385*(�H[HFXWHG�LQ�D�SURJUDP�GRHV�QRW�VDYH�LWV�DUJXPHQW�IRU�UHFRYHU\�E\�/$67$5*�
7R�HPSW\�D�QDPHG�GLUHFWRU\�EHIRUH�SXUJLQJ�LW��XVH�3*',5�
7R�KHOS�SUHSDUH�D�OLVW�RI�YDULDEOHV�IRU�SXUJLQJ��XVH�9$56�
3XUJLQJ�3,&7�UHSODFHV�WKH�FXUUHQW�JUDSKLFV�REMHFW�ZLWK�D���ï���JUDSKLFV�REMHFW�
,I�D�OLVW�RI�REMHFWV��ZLWK�JOREDO�QDPHV��EDFNXS�REMHFWV��OLEUDU\�REMHFWV��RU�3,&7��IRU�SXUJLQJ�
FRQWDLQV�DQ�LQYDOLG�REMHFW��WKHQ�WKH�REMHFWV�SUHFHGLQJ�WKH�LQYDOLG�REMHFW�DUH�SXUJHG��DQG�WKH�
HUURU�%DG�$UJXPHQW�7\SH�RFFXUV�
7R�SXUJH�D�OLEUDU\�RU�EDFNXS�REMHFW��WDJ�WKH�OLEUDU\�QXPEHU�RU�EDFNXS�QDPH�ZLWK�WKH�
DSSURSULDWH�SRUW�QXPEHU���QSRUW���ZKLFK�PXVW�EH�LQ�WKH�UDQJH�IURP���WR����)RU�D�EDFNXS�REMHFW��
WKH�SRUW�QXPEHU�FDQ�EH�UHSODFHG�ZLWK�WKH�ZLOGFDUG�FKDUDFWHU�	��LQ�ZKLFK�FDVH�WKH�+3����ZLOO�
VHDUFK�SRUWV���WKURXJK����DQG�WKHQ�PDLQ�PHPRU\�IRU�WKH�QDPHG�EDFNXS�REMHFW�
$�OLEUDU\�REMHFW�PXVW�EH�GHWDFKHG�EHIRUH�LW�FDQ�EH�SXUJHG�IURP�WKH�+20(�GLUHFWRU\�
1HLWKHU�D�OLEUDU\�REMHFW�QRU�D�EDFNXS�REMHFW�FDQ�EH�SXUJHG�LI�LW�LV�FXUUHQWO\�´UHIHUHQFHGµ�
LQWHUQDOO\�E\�VWDFN�SRLQWHUV��VXFK�DV�DQ�REMHFW�RQ�WKH�VWDFN��LQ�D�ORFDO�YDULDEOH��RQ�WKH�/$67�
VWDFN��RU�RQ�DQ�LQWHUQDO�UHWXUQ�VWDFN���7KLV�SURGXFHV�WKH�HUURU�2EMHFW�LQ�8VH��7R�DYRLG�WKHVH�
UHVWULFWLRQV��XVH�1(:2%�EHIRUH�SXUJLQJ���6HH�1(:2%��

$FFHVV� <N 0(025<�385*(
,QSXW�2XWSXW�

6HH�DOVR� &/($5��&/9$5��1(:2%��3*',5

Level 1/Argument 1 Level 1/Item 1


JOREDO
 →
^�JOREDO������JOREDOQ�` →

3,&7 →
�QSRUW��QDPHEDFNXS →
�QSRUW��QOLEUDU\ →



1-270 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

PUT
7\SH� &RPPDQG
'HVFULSWLRQ� 3XW�(OHPHQW�&RPPDQG��5HSODFHV�WKH�REMHFW�DW�D�VSHFLILHG�SRVLWLRQ��VHFRQG�LQSXW��LQ�D�

VSHFLILHG�DUUD\�RU�OLVW��ILUVW�LQSXW��ZLWK�D�VSHFLIHG�REMHFW��WKLUG�LQSXW���,I�WKH�DUUD\�RU�OLVW�LV�
XQQDPHG��UHWXUQV�WKH�QHZ�DUUD\�RU�OLVW�
)RU�PDWULFHV��QSRVLWLRQ�FRXQWV�LQ�URZ�RUGHU�
$FFHVV�<N /,67�(/(0(176�387

,QSXW�2XWSXW�

6HH�DOVR� *(7��*(7,��387,

PUTI
7\SH� &RPPDQG
'HVFULSWLRQ� 3XW�DQG�,QFUHPHQW�,QGH[�&RPPDQG��5HSODFHV�WKH�REMHFW�DW�D�VSHFLILHG�SRVLWLRQ��VHFRQG�

LQSXW��LQ�D�VSHFLILHG�DUUD\�RU�OLVW��ILUVW�LQSXW��ZLWK�D�VSHFLIHG�REMHFW��WKLUG�LQSXW���UHWXUQLQJ�D�
QHZ�DUUD\�RU�OLVW�WRJHWKHU�ZLWK�WKH�QH[W�SRVLWLRQ�LQ�WKH�DUUD\�RU�OLVW�
)RU�PDWULFHV��WKH�SRVLWLRQ�LV�LQFUHPHQWHG�LQ�URZ�RUGHU�
8QOLNH�387��387,�UHWXUQV�D�QDPHG�DUUD\�RU�OLVW��7KLV�HQDEOHV�D�VXEVHTXHQW�H[HFXWLRQ�RI�
387,�DW�WKH�QH[W�SRVLWLRQ�RI�D�QDPHG�DUUD\�RU�OLVW�

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

>>�PDWUL[�@@� QSRVLWLRQ ]SXW → >>�PDWUL[�@@�
>>�PDWUL[�@@� ^�QURZ�PFRO�` ]SXW → >>�PDWUL[�@@�

QDPHPDWUL[
 QSRVLWLRQ ]SXW →

QDPHPDWUL[
 ^�QURZ�PFRO�` ]SXW →
>�YHFWRU�@� QSRVLWLRQ ]SXW → >�YHFWRU�@�
>�YHFWRU�@� ^�QSRVLWLRQ�` ]SXW → >�YHFWRU�@�

QDPHYHFWRU
 QSRVLWLRQ ]SXW →

QDPHYHFWRU
 ^�QSRVLWLRQ�` ]SXW →
^�OLVW�`�� QSRVLWLRQ REMSXW → ^�OLVW�`�
^�OLVW�`� ^�QSRVLWLRQ�` REMSXW → ^�OLVW�`�

QDPHOLVW
 QSRVLWLRQ REMSXW →

QDPHOLVW
 ^�QSRVLWLRQ�` REMSXW →



Command Reference: Part C, G-P (1.1) 1-271*R�WR�,QGH[

$FFHVV� <N /,67�(/(0(176�387,
,QSXW�2XWSXW�

L = level; A = argument; I = item

6HH�DOVR� *(7��*(7,��387

PVAR
7\SH� &RPPDQG
'HVFULSWLRQ� 3RSXODWLRQ�9DULDQFH�&RPPDQG��&DOFXODWHV�WKH�SRSXODWLRQ�YDULDQFH�RI�WKH�FRRUGLQDWH�YDOXHV�

LQ�HDFK�RI�WKH�P�FROXPQV�LQ�WKH�FXUUHQW�VWDWLVWLFV�PDWUL[��Σ'$7��
7KH�SRSXODWLRQ�YDULDQFH��HTXDO�WR�WKH�VTXDUH�RI�WKH�SRSXODWLRQ�VWDQGDUG�GHYLDWLRQ��LV�UHWXUQHG�
DV�D�YHFWRU�RI�P�UHDO�QXPEHUV��RU�DV�D�VLQJOH�UHDO�QXPEHU�LI�P� ����7KH�SRSXODWLRQ�YDULDQFHV�
DUH�FRPSXWHG�XVLQJ�WKLV�IRUPXOD�

ZKHUH�[N�LV�WKH�NWK�FRRUGLQDWH�YDOXH�LQ�D�FROXPQ�� LV�WKH�PHDQ�RI�WKH�GDWD�LQ�WKLV�FROXPQ��DQG�
Q�LV�WKH�QXPEHU�RI�GDWD�SRLQWV�

$FFHVV� N�39$5

L�/A� L�/A� L�/A� L�/I� L�/I�

>>�PDWUL[�@@� QSRVLWLRQ� ]SXW → >>�PDWUL[�@@� QSRVLWLRQ�
>>�PDWUL[�@@� ^�QURZ�PFRO�`� ]SXW → >>�PDWUL[�@@� ^�QURZ�PFRO�`�

QDPHPDWUL[
 QSRVLWLRQ� ]SXW → 
QDPHPDWUL[
 QSRVLWLRQ�

QDPHPDWUL[
 ^�QURZ�PFRO�`� ]SXW → 
QDPHPDWUL[
 ^�QURZ�PFRO�`�
>�YHFWRU�@� QSRVLWLRQ� ]SXW → >�YHFWRU�@� QSRVLWLRQ�
>�YHFWRU�@� ^�QSRVLWLRQ��` ]SXW → >�YHFWRU�@� ^�QSRVLWLRQ��`

QDPHYHFWRU
 QSRVLWLRQ� ]SXW → 
QDPHYHFWRU
 QSRVLWLRQ�

QDPHYHFWRU
 ^�QSRVLWLRQ��` ]SXW → 
QDPHYHFWRU
 ^�QSRVLWLRQ��`
^�OLVW�`� QSRVLWLRQ� REMSXW → ^�OLVW�`� QSRVLWLRQ�
^�OLVW�`� ^�QSRVLWLRQ��` REMSXW → ^�OLVW�`� ^�QSRVLWLRQ��`

QDPHOLVW
 QSRVLWLRQ� REMSXW → 
QDPHOLVW
 QSRVLWLRQ�

QDPHOLVW
 ^�QSRVLWLRQ��` REMSXW → 
QDPHOLVW
 ^�QSRVLWLRQ��`

1
n
--- xk x–( )

2

k 1=

n

∑
x



1-272 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

,QSXW�2XWSXW�

6HH�DOVR� 0($1��3&29��36'(9��6'(9��9$5

PVARS
7\SH� &RPPDQG
'HVFULSWLRQ� 3RUW�9DULDEOHV�&RPPDQG��5HWXUQV�D�OLVW�RI�WKH�EDFNXS�REMHFWV���QSRUW�QDPH��DQG�WKH�OLEUDU\�

REMHFWV���QSRUW�QOLEUDU\��LQ�WKH�VSHFLILHG�SRUW��$OVR�UHWXUQV�WKH�DYDLODEOH�PHPRU\�VL]H��5$0��RU�
WKH�PHPRU\�W\SH�
7KH�SRUW�QXPEHU��QSRUW��PXVW�EH�LQ�WKH�UDQJH�IURP���WR���
,I�QSRUW� ����WKHQ�PHPRU\�LV�E\WHV�RI�DYDLODEOH�PDLQ�5$0��RWKHUZLVH�PHPRU\�LV�E\WHV�RI�DYDLODEOH�
5$0�LQ�WKH�VSHFLILHG�SRUW�

$FFHVV� N�39$56

,QSXW�2XWSXW�

6HH�DOVR� 39$56��9$56

PVIEW
7\SH� &RPPDQG
'HVFULSWLRQ� 3,&7�9LHZ�&RPPDQG��'LVSOD\V�3,&7�ZLWK�WKH�VSHFLILHG�FRRUGLQDWH�DW�WKH�XSSHU�OHIW�FRUQHU�

RI�WKH�JUDSKLFV�GLVSOD\�
3,&7�PXVW�ILOO�WKH�HQWLUH�GLVSOD\�RQ�H[HFXWLRQ�RI�39,(:��7KXV��LI�D�SRVLWLRQ�RWKHU�WKDQ�WKH�
XSSHU�OHIW�FRUQHU�RI�3,&7�LV�VSHFLILHG��3,&7�PXVW�EH�ODUJH�HQRXJK�WR�ILOO�D�UHFWDQJOH�WKDW�
H[WHQGV�����SL[HOV�WR�WKH�ULJKW�DQG����SL[HOV�GRZQ�
,I�39,(:�LV�H[HFXWHG�IURP�D�SURJUDP�ZLWK�D�FRRUGLQDWH�DUJXPHQW��YHUVXV�DQ�HPSW\�OLVW���WKH�
JUDSKLFV�GLVSOD\�SHUVLVWV�RQO\�XQWLO�WKH�NH\ERDUG�LV�UHDG\�IRU�LQSXW��IRU�H[DPSOH��XQWLO�WKH�HQG�

Level 1/Argument 1 Level 1/Item 1

→ [SYDULDQFH
→ >�[SYDULDQFH�������[SYDULDQFHP�@

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

QSRUW → ^��QSRUW��QDPHEDFNXS�����` PHPRU\
QSRUW → ^��QSRUW��QOLEUDU\�����` PHPRU\



Command Reference: Part C, G-P (1.1) 1-273*R�WR�,QGH[

RI�SURJUDP�H[HFXWLRQ���+RZHYHU��WKH�)5((=(�FRPPDQG�IUHH]HV�WKH�GLVSOD\�XQWLO�D�NH\�LV�
SUHVVHG�
,I�39,(:�LV�H[HFXWHG�ZLWK�DQ�HPSW\�OLVW�DUJXPHQW��3,&7�LV�FHQWUHG�LQ�WKH�JUDSKLFV�GLVSOD\�ZLWK�
VFUROOLQJ�PRGH�DFWLYDWHG��,Q�WKLV�FDVH��WKH�JUDSKLFV�GLVSOD\�SHUVLVWV�XQWLO���LV�SUHVVHG�
39,(:�GRHV�QRW�DFWLYDWH�WKH�JUDSKLFV�FXUVRU�RU�WKH�3LFWXUH�PHQX��7R�DFWLYDWH�WKH�JUDSKLFV�
FXUVRU�DQG�3LFWXUH�PHQX��H[HFXWH�3,&785(�

$FFHVV� <N 3,&7�39,(:
,QSXW�2XWSXW�

6HH�DOVR� )5((=(��3,&785(��7(;7

PWRFIT
7\SH� &RPPDQG
'HVFULSWLRQ� 3RZHU�&XUYH�)LW�&RPPDQG��6WRUHV�3:5),7�DV�WKH�ILIWK�SDUDPHWHU�LQ�WKH�UHVHUYHG�YDULDEOH�

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

$FFHVV� N�3:5),7

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

Level 1/Argument 1 Level 1/Item 1

�[�\� →
^��Q���P�` →

^�` →



1-274 Command Reference: Part C, G-P (1.1)*R�WR�,QGH[

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

FRRUGLQDWHV�
7KH�XVHU�XQLW�FRRUGLQDWHV�DUH�GHULYHG�IURP�WKH��[PLQ��\PLQ��DQG��[PD[��\PD[��SDUDPHWHUV�LQ�WKH�
UHVHUYHG�YDULDEOH�33$5��7KH�FRRUGLQDWHV�FRUUHVSRQG�WR�WKH�JHRPHWULFDO�FHQWHU�RI�WKH�SL[HO�

$FFHVV� <N 3,&7�3;→&

,QSXW�2XWSXW�

6HH�DOVR� &→3;

Level 1/Argument 1 Level 1/Item 1

^��Q��P�` → �[�\�


