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Introduction
7KLV�YROXPH�GHWDLOV�WKH�FRPSXWHU�DOJHEUD�RSHUDWLRQV�WKDW�DUH�DYDLODEOH�RQ�WKH�+3���*��

)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��:KHQ�ZRUNLQJ�ZLWK�IXQFWLRQV�RU�FRPPDQGV�ZLWKLQ�(TXDWLRQ�:ULWHU�

� :KHQ�\RX�DSSO\�D�IXQFWLRQ�WR�DQ�H[SUHVVLRQ��WKH�IXQFWLRQ�DSSHDUV�DV�SDUW�RI�WKH�
H[SUHVVLRQ��<RX�QHHG�WR�HQVXUH�WKDW�WKH�H[SUHVVLRQ�LV�VHOHFWHG��WKHQ�SUHVV�>ù�WR�
DSSO\�WKH�IXQFWLRQ�WR�WKH�VHOHFWLRQ�

� :KHQ�\RX�DSSO\�D�FRPPDQG�WR�DQ�H[SUHVVLRQ�LQ�(TXDWLRQ�:ULWHU��LW�LV�HYDOXDWHG�
LPPHGLDWHO\�

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

$FFHVV� 7KH�PHQX�RU�FKRRVH�OLVW�RQ�ZKLFK�DQ�RSHUDWLRQ�FDQ�EH�IRXQG��DQG�WKH�NH\V�WKDW�\RX�SUHVV�
WR�DFFHVV�LW��,I�WKH�RSHUDWLRQ�LV�RQ�D�VXE�PHQX��WKH�VXE�PHQX�QDPH�LV�LQ�60$//�&$3,7$/6�
DIWHU�WKH�NH\V�

,QSXW� 7KH�LQSXW�DUJXPHQW�RU�DUJXPHQWV�WKDW�WKH�RSHUDWLRQ�QHHGV��,I�WKH�RSHUDWLRQ�XVHV�PRUH�
WKDQ�RQH�LQSXW�DUJXPHQW��GHWDLOV�RI�WKH�DUJXPHQWV�DQG�WKH�RUGHU�LQ�ZKLFK�\RX�VXSSO\�
WKHP�DUH�SURYLGHG��DUJXPHQW�RUGHU�IRU�DOJHEUDLF�PRGH�DQG�VWDFN�RUGHU�IRU�531�PRGH�

2XWSXW� 7KH�RXWSXW�WKDW�WKH�RSHUDWLRQ�SURGXFHV�

� ,Q�531�PRGH��WKH�RXWSXWV�DUH�SODFHG�RQ�WKH�VWDFN��

� ,Q�DOJHEUDLF�PRGH��WKH�RXWSXWV�DUH�ZULWWHQ�WR�D�OLVW��

$V�ZLWK�WKH�LQSXW�DUJXPHQWV��WKH�RXWSXWV�IRU�ERWK�DOJHEUDLF�DQG�531�PRGH�DUH�
GHVFULEHG�

)ODJV� 'HWDLOV�RI�KRZ�IODJ�VHWWLQJV�DIIHFW�WKH�RSHUDWLRQ�RI�WKH�IXQFWLRQ�RU�FRPPDQG�

([DPSOH� $Q�H[DPSOH�RI�WKH�IXQFWLRQ�RU�FRPPDQG�

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



Command Reference: Part A (1.1) 1-3*R�WR�,QGH[

Computer algebra command categories
Algebra commands
(;3$1'�������������������������������� ���
)$&725 ��������������������������������� ���
/1&2//(&7 ������������������������ ���
/,1 ������������������������������������������ ���
62/9(������������������������������������ ���
68%67������������������������������������� ���
7(;3$1' ����������������������������� ���

Arithmetic commands
',9,6 �������������������������������������� ���
)$&7256 ������������������������������� ���
/*&'�������������������������������������� ���
6,03��������������������������������������� ���
3523)5$& ���������������������������� ���

Arithmetic Integer commands
(8/(5������������������������������������ ���
,→5����������������������������������������� ���
,&+,15(0���������������������������� ���
,',9� �������������������������������������� ���
,(*&'������������������������������������ ���
,4827������������������������������������ ���
,5(0$,1'(5 ���������������������� ���
,635,0(" ������������������������������� ���
1(;735,0(������������������������� ���
3$�%��������������������������������������� ���
35(935,0(�������������������������� ���
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Arithmetic Polynomial commands
$%&89 ����������������������������������� ��
&+,15(0������������������������������ ���
',9����������������������������������������� ���
(*&' ������������������������������������� ���
)$&725 ��������������������������������� ���
)&2()������������������������������������ ���
)52276 ��������������������������������� ���
*&' ���������������������������������������� ���
+(50,7( ������������������������������ ���
+251(5 ������������������������������� ���
/$*5$1*(�������������������������� ���
/&0����������������������������������������� ���
/(*(1'5(�������������������������� ���
3$57)5$&����������������������������� ���
36, ������������������������������������������� ���
4827 ������������������������������������� ���
5(0$,1'(5������������������������ ���

Arithmetic Modulo commands
$''702' ��������������������������� ��
',902'�������������������������������� ���
',9�02'������������������������������ ���
(;3$1'02'���������������������� ���
)$&72502'����������������������� ���
*&'02'������������������������������ ���
,1902'�������������������������������� ���
02'672 ������������������������������� ���
08/702'���������������������������� ���
32:02'������������������������������ ���
68%702'����������������������������� ���



Command Reference: Part A (1.1) 1-5*R�WR�,QGH[

Calculus commands
Derivation and integration commands
&85/ �������������������������������������� ���
'(5,9 ������������������������������������ ���
'(59;����������������������������������� ���
',9������������������������������������������ ���
)285,(5������������������������������� ���
+(66 ��������������������������������������� ���
,%3������������������������������������������� ���
,179;������������������������������������ ���
/$3/ ��������������������������������������� ���
35(9$/���������������������������������� ���
5(68/7$17 ������������������������� ���

Limits and series commands
',93& ������������������������������������ ���
/,0,7�������������������������������������� ���
6(5,(6 ����������������������������������� ���
7$</25�������������������������������� ���

Differential equations commands
'(62/9(������������������������������ ���
,/$3 ���������������������������������������� ���
/$3������������������������������������������ ���
/'(& �������������������������������������� ���

Exp and Lin commands
(;3/1 ����������������������������������� ���
/,1 ������������������������������������������ ���
/1&2//(&7 ������������������������ ���
7(;3$1' ����������������������������� ���
76,03 ������������������������������������� ���
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Matrix-related commands
Create
+,/%(57�������������������������������� ���
9$1'(5021'(���������������� ���

Operations
$;/ ����������������������������������������� ���
$;0���������������������������������������� ���
75$1�������������������������������������� ���
0$'���������������������������������������� ���
+$'$0$5'������������������������� ���

Quadratic form
$;4 ���������������������������������������� ���
*$866 ������������������������������������ ���
4;$ ���������������������������������������� ���
6</9(67(5 �������������������������� ���

Linear systems
/,162/9(����������������������������� ���
5()������������������������������������������ ���
55()��������������������������������������� ���

Eigenvector
-25'$1��������������������������������� ���
3&$5��������������������������������������� ���

Symbolic solve commands
'(62/9(������������������������������ ���
/'(& �������������������������������������� ���
/,162/9(����������������������������� ���
62/9(9; ������������������������������ ���
62/9(������������������������������������ ���
=(526������������������������������������ ���
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Trigonometry commands
$&26�6 ���������������������������������� ��
$6,1�&����������������������������������� ���
$6,1�7����������������������������������� ���
$7$1�6���������������������������������� ���
+$/)7$1������������������������������ ���
6,1&26 ���������������������������������� ���
7$1�6&���������������������������������� ���
7$1�6&��������������������������������� ���
7&2//(&7���������������������������� ���
7(;3$1' ����������������������������� ���
7/,1 ��������������������������������������� ���
75,* ��������������������������������������� ���
75,*&26 ������������������������������� ���
75,*6,1 �������������������������������� ���
76,03 ������������������������������������� ���
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Alphabetical command list
7KH�IROORZLQJ�SDJHV�FRQWDLQ�WKH�FRPPDQGV�LQ�DOSKDEHWLFDO�RUGHU��6HH�´&RPSXWHU�DOJHEUD�FRPPDQG�FDWH�
JRULHVµ�RQ�SDJH ��WR�YLHZ�WKH�FRPPDQGV�LQ�WKH�RUGHU�WKDW�WKH\�DSSHDU�RQ�WKH�PHQXV�

ABCUV
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�D�VROXWLRQ�LQ�SRO\QRPLDOV�X�DQG�Y�RI�DX�EY� F
ZKHUH�D�DQG�E�DUH�SRO\QRPLDOV��DQG�F�LV�D�YDOXH�

$FFHVV� $ULWKPHWLF��<! 32/<120,$/

,QSXW� /HYHO���$UJXPHQW����7KH�SRO\QRPLDO�FRUUHVSRQGLQJ�WR�D�
/HYHO���$UJXPHQW����7KH�SRO\QRPLDO�FRUUHVSRQGLQJ�WR�E�
/HYHO���$UJXPHQW����7KH�YDOXH�FRUUHVSRQGLQJ�WR�F�

2XWSXW� /HYHO���,WHP����7KH�VROXWLRQ�FRUUHVSRQGLQJ�WR�X�
/HYHO���,WHP����7KH�VROXWLRQ�FRUUHVSRQGLQJ�WR�Y�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH� )LQG�D�VROXWLRQ�LQ�SRO\QRPLDOV�X�DQG�Y�IRU�WKH�IROORZLQJ�HTXDWLRQ�

&RPPDQG� ABCUV(X^2+X+1,X^2+4,13)

5HVXOW� {-(X+3),X+4}

6HH�DOVR� ,$%&89
(*&'

ACOS2S
7\SH� &RPPDQG

'HVFULSWLRQ�� 7UDQVIRUPV�DQ�H[SUHVVLRQ�E\�UHSODFLQJ�DFRV�[��LQ�VXEH[SUHVVLRQV�ZLWK�π��²DVLQ�[��

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� 7KH�H[SUHVVLRQ�WR�WUDQVIRUP�

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

x
2

x 1+ +( )u x
2

4+( )V+ 13=



Command Reference: Part A (1.1) 1-9*R�WR�,QGH[

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH� 6LPSOLI\�WKH�IROORZLQJ�H[SUHVVLRQ�

&RPPDQG� ACOS2S(ACOS(2/3)+ACOS(X))

5HVXOW� π/2-ASIN(2/3)+π/2-ASIN(X)

6HH�DOVR� $6,1�&
$6,1�7
$7$1�6

ADDTMOD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� $GGV�WZR�H[SUHVVLRQV�RU�YDOXHV��PRGXOR�WKH�FXUUHQW�PRGXOXV��

$FFHVV� $ULWKPHWLF��<! 02'8/2

,QSXW� /HYHO���$UJXPHQW����7KH�ILUVW�H[SUHVVLRQ�
/HYHO���$UJXPHQW����7KH�VHFRQG�H[SUHVVLRQ�

2XWSXW� 7KH�VXP�RI�WKH�WZR�H[SUHVVLRQV��PRGXOR�WKH�FXUUHQW�PRGXOXV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH� ([SUHVV�WKH�UHVXOW�RI�WKH�IROORZLQJ�DGGLWLRQ�LQ�PRGXOR���
�[���[������[����
1RWH��8VH�WKH�&$6�PRGHV�LQSXW�IRUP�WR�VHW�WKH�PRGXOR�WR��

&RPPDQG� ADDTMOD(X^2+3*X+6,9*X+3)

5HVXOW� X^2-2*X+2

arc
2
3
--- 

 cos arc x( )cos+
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ASIN2C
7\SH� &RPPDQG

'HVFULSWLRQ�� 7UDQVIRUPV�DQ�H[SUHVVLRQ�E\�UHSODFLQJ�DVLQ�[��VXEH[SUHVVLRQV�ZLWK�π��²DFRV�[��
VXEH[SUHVVLRQV�

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $Q�H[SUHVVLRQ

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

ASIN2T
7\SH� &RPPDQG

'HVFULSWLRQ�� 7UDQVIRUPV�DQ�H[SUHVVLRQ�E\�UHSODFLQJ�DVLQ�[��VXEH[SUHVVLRQV�ZLWK�WKH�IROORZLQJ��

�

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $Q�H[SUHVVLRQ�

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

(

ATAN2S
7\SH� &RPPDQG

'HVFULSWLRQ�� 7UDQVIRUPV�DQ�H[SUHVVLRQ�E\�UHSODFLQJ�DWDQ�[��VXEH[SUHVVLRQV�ZLWK�WKH�IROORZLQJ�

$FFHVV� 7ULJRQRPHWU\��>û

x

1 x
2–

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

atan

x

x
2 1+

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

asin



Command Reference: Part A (1.1) 1-11*R�WR�,QGH[

,QSXW� $Q�H[SUHVVLRQ�

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²IODJ�²���FOHDU��

AXL
7\SH� &RPPDQG

'HVFULSWLRQ�� &RQYHUWV�D�OLVW�WR�DQ�DUUD\��RU�DQ�DUUD\�WR�D�OLVW�

$FFHVV� &RQYHUW��<^

,QSXW� $�OLVW�RU�DQ�DUUD\�

2XWSXW� ,I�WKH�LQSXW�LV�D�OLVW��UHWXUQV�WKH�FRUUHVSRQGLQJ�DUUD\��,I�WKH�LQSXW�LV�DQ�DUUD\��UHWXUQV�WKH�
FRUUHVSRQGLQJ�OLVW�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH� &RQYHUW�WKH�IROORZLQJ�PDWUL[�WR�D�OLVW�

&RPPDQG� AXL([[0,1][1,0]])

5HVXOW� {{1,0},{0,1}}

6HH�DOVR� $;0

AXM
7\SH� &RPPDQG

'HVFULSWLRQ�� &RQYHUWV�D�QXPHULF�DUUD\�WR�D�V\PEROLF�PDWUL[�

$FFHVV� 0DWULFHV��<%�23(5$7,216

,QSXW� $Q�DUUD\�

2XWSXW� 7KH�FRUUHVSRQGLQJ�PDWUL[�

0 1

1 0
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)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� $;/
$;4

AXQ
7\SH� &RPPDQG

'HVFULSWLRQ�� &RQYHUWV�D�VTXDUH�PDWUL[�LQWR�WKH�DVVRFLDWHG�TXDGUDWLF�IRUP�

$FFHVV� &RQYHUW��<^

,QSXW� /HYHO���$UJXPHQW����$Q�QïQ�PDWUL[�
/HYHO���$UJXPHQW����$�YHFWRU�FRQWDLQLQJ�Q�YDULDEOHV�

2XWSXW� /HYHO���,WHP����7KH�FRUUHVSRQGLQJ�TXDGUDWLF�IRUP�
/HYHO���,WHP����7KH�YHFWRU�FRQWDLQLQJ�WKH�YDULDEOHV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH� )LQG�WKH�TXDGUDWLF�IRUP��H[SUHVVHG�LQ�WHUPV�RI�[��\��DQG�]��DVVRFLDWHG�ZLWK�WKH�IROORZLQJ�
PDWUL[�

&RPPDQG� AXQ([[3,6,0][2,4,1][1,1,1]],[X,Y,Z])

5HVXOW� {3*X^2+(8*Y+Z)*X+(4*Y^2+2*Z*Y+Z^2),[X,Y,Z]}

6HH�DOVR� *$866
4;$

CASCFG
7\SH� &RPPDQG
'HVFULSWLRQ� 5HVWRUHV�WKH�GHIDXOW�&$6�PRGH�VHWWLQJV��7KLV�FRPPDQG�LV�HTXLYDOHQW�WR�SUHVVLQJ�5(6(7�ZKHQ�

WKH�&$6�0RGHV�LQSXW�IRUP�LV�GLVSOD\HG�

3 6 0

2 4 1

1 1 1



Command Reference: Part A (1.1) 1-13*R�WR�,QGH[

$FFHVV� N�&$6&)*

CHINREM
7\SH� &RPPDQG

'HVFULSWLRQ�� 6ROYHV�D�V\VWHP�RI�VLPXOWDQHRXV�SRO\QRPLDO�FRQJUXHQFHV�LQ�WKH�ULQJ�=>[@�

$FFHVV� $ULWKPHWLF��<! 32/<120,$/

,QSXW� /HYHO���$UJXPHQW����$�YHFWRU�RI�WKH�ILUVW�FRQJUXHQFH��H[SUHVVLRQ�DQG�PRGXOXV��
/HYHO���$UJXPHQW����$�YHFWRU�RI�WKH�VHFRQG�FRQJUXHQFH��H[SUHVVLRQ�DQG�PRGXOXV��

2XWSXW� $�YHFWRU�RI�WKH�VROXWLRQ�FRQJUXHQFH��H[SUHVVLRQ�DQG�PRGXOXV��

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 6ROYH�WKH�IROORZLQJ�VLPXOWDQHRXV�FRQJUXHQFHV�IRU�WKH�SRO\QRPLDO�X�

��PRG�[���
��PRG�[���

&RPPDQG� CHINREM([X^2+1,X+2],[X-1,X+3])

5HVXOW� [X^3+2*X^2+5,-(X^2+5*X+6)]

6HH�DOVR� ,&+,15(0

CURL
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�FXUO�RI�D�WKUHH�GLPHQVLRQDO�YHFWRU�IXQFWLRQ�

$FFHVV� &DOFXOXV��<$�'(5,9�$1'�,17(*

,QSXW� /HYHO���$UJXPHQW����$�WKUHH�GLPHQVLRQDO�YHFWRU�IXQFWLRQ�RI�WKUHH�YDULDEOHV��
/HYHO���$UJXPHQW����$Q�DUUD\�FRPSULVLQJ�WKH�WKUHH�YDULDEOHV�

2XWSXW� 7KH�FXUO�RI�WKH�YHFWRU�IXQFWLRQ�ZLWK�UHVSHFW�WR�WKH�VSHFLILHG�YDULDEOHV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

u x
2

1+≡
u x 1–≡



1-14 Command Reference: Part A (1.1)*R�WR�,QGH[

([DPSOH� )LQG�WKH�FXUO�RI�WKH�IROORZLQJ�YHFWRU�IXQFWLRQ�

&RPPDQG� CURL([X^2*Y, X^2*Y, Y^2*Z],[X,Y,Z])

5HVXOW� [2*X*Y,X^2,Y^2]

6HH�$OVR� ',9
+(66

DERIV
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�SDUWLDO�GHULYDWLYHV�RI�D�IXQFWLRQ��ZLWK�UHVSHFW�WR�WKH�VSHFLILHG�YDULDEOHV�

$FFHVV� &DOFXOXV��<$ '(5,9��	�,17(*

,QSXW� /HYHO���$UJXPHQW����$�IXQFWLRQ�RU�D�OLVW�RI�IXQFWLRQV�
/HYHO���$UJXPHQW����$�YDULDEOH��RU�D�YHFWRU�RI�YDULDEOHV�

2XWSXW� 7KH�GHULYDWLYH��RU�D�YHFWRU�RI�WKH�GHULYDWLYHV��RI�WKH�IXQFWLRQ�RU�IXQFWLRQV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�JUDGLHQW�RI�WKH�IROORZLQJ�IXQFWLRQ�RI�WKH�VSDWLDO�YDULDEOHV�[��\��DQG�]�

&RPPDQG� DERIV(2*X^2*Y+3*Y^2*Z+Z*X, [X,Y,Z])
EXPAND(ANS(1))

5HVXOW� [4*Y*X+Z,2*X^2+6*Z*Y,X+3*Y^2]

6HH�DOVR� '(59;

DERVX
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�GHULYDWLYH�RI�D�IXQFWLRQ�ZLWK�UHVSHFW�WR�WKH�FXUUHQW�YDULDEOH�

$FFHVV� &DOFXOXV��<$'(5,9��	�,17(*�

,QSXW� 7KH�IXQFWLRQ�RU�OLVW�RI�IXQFWLRQV�WR�EH�GLIIHUHQWLDWHG�

v x
2
yi
˜

x
2
yj
˜

y
2
zk
˜

+ +=

2x
2
y 3y

2
z zx+ +



Command Reference: Part A (1.1) 1-15*R�WR�,QGH[

2XWSXW� 7KH�GHULYDWLYH��RU�D�YHFWRU�RI�WKH�GHULYDWLYHV��RI�WKH�IXQFWLRQ�RU�IXQFWLRQV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� '(5,9

DESOLVE
7\SH� &RPPDQG

'HVFULSWLRQ�� 6ROYHV�FHUWDLQ�ILUVW�RUGHU�RUGLQDU\�GLIIHUHQWLDO�HTXDWLRQV�ZLWK�UHVSHFW�WR�WKH�FXUUHQW�
YDULDEOH�

$FFHVV� 6\PEROLF�VROYH��<&

,QSXW� /HYHO���$UJXPHQW����$�ILUVW�RUGHU�GLIIHUHQWLDO�HTXDWLRQ�
/HYHO���$UJXPHQW����7KH�IXQFWLRQ�WR�VROYH�IRU��

2XWSXW� 7KH�VROXWLRQ�WR�WKH�HTXDWLRQ��HLWKHU�\�DV�D�IXQFWLRQ�RI�[�RU�[�DV�D�IXQFWLRQ�RI�\��RU�[�DQG�\�
DV�IXQFWLRQV�RI�D�SDUDPHWHU��

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 6ROYH�WKH�IROORZLQJ�GLIIHUHQWLDO�HTXDWLRQ�

&RPPDQG� DESOLVE(d1Y(X)+2*Y(X)=EXP(3*X),Y(X))

5HVXOW� {Y(X)=(1/5*EXP(5*X)+C0*)(1/EXP(X)^2)}

6HH�DOVR� /'(&

DIV
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�WKH�GLYHUJHQFH�RI�D�YHFWRU�IXQFWLRQ�

$FFHVV� &DOFXOXV��<$'(5,9��	�,17(*�

,QSXW� /HYHO���$UJXPHQW����$Q�DUUD\�UHSUHVHQWLQJ�D�YHFWRU�IXQFWLRQ�
/HYHO���$UJXPHQW����$Q�DUUD\�FRQWDLQLQJ�WKH�YDULDEOHV�

2XWSXW� 7KH�GLYHUJHQFH�RI�WKH�YHFWRU�IXQFWLRQ�ZLWK�UHVSHFW�WR�WKH�VSHFLILHG�YDULDEOHV�

y′ x( ) 2y x( )+ e
3x=



1-16 Command Reference: Part A (1.1)*R�WR�,QGH[

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH� )LQG�WKH�GLYHUJHQFH�RI�WKH�IROORZLQJ�YHFWRU�IXQFWLRQ�

&RPPDQG� DIV([X^2*Y, X^2*Y, Y^2*Z],[X,Y,Z])

5HVXOW� Y*2*X+X^2+Y^2

6HH�DOVR� &85/��+(66

DIV2
7\SH� &RPPDQG

'HVFULSWLRQ�� 3HUIRUPV�HXFOLGHDQ�GLYLVLRQ�RQ�WZR�H[SUHVVLRQV��6WHS�E\�VWHS�PRGH�LV�DYDLODEOH�ZLWK�WKLV�
FRPPDQG��

$FFHVV� $ULWKPHWLF��<!32/<120,$/

,QSXW� /HYHO���$UJXPHQW����7KH�GLYLGHQG�
/HYHO���$UJXPHQW����7KH�GLYLVRU�

2XWSXW� /HYHO���,WHP����7KH�TXRWLHQW�
/HYHO���,WHP����7KH�UHPDLQGHU�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 3HUIRUP�WKH�IROORZLQJ�GLYLVLRQ�

&RPPDQG� DIV2(X^2+X+1,2*X+4)

5HVXOW� {1/2(X-1),3}

DIV2MOD
7\SH� &RPPDQG

'HVFULSWLRQ�� 3HUIRUPV�HXFOLGHDQ�GLYLVLRQ�RQ�WZR�H[SUHVVLRQV�PRGXOR�WKH�FXUUHQW�PRGXOXV�

$FFHVV� $ULWKPHWLF��<!�02'8/2

v x
2
yi
˜

x
2
yj
˜

y
2
zk
˜

+ +=

x
2

x 1+ +
2x 4+

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



Command Reference: Part A (1.1) 1-17*R�WR�,QGH[

,QSXW� /HYHO���$UJXPHQW����7KH�GLYLGHQG�
/HYHO���$UJXPHQW����7KH�GLYLVRU�

2XWSXW� /HYHO���,WHP����7KH�TXRWLHQW�
/HYHO���,WHP����7KH�UHPDLQGHU�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH� )LQG�WKH�UHVXOW�RI� ��PRGXOR�WKH�GHIDXOW�PRGXOXV����

&RPPDQG� DIV2MOD(X^3+4,X^2-1)

5HVXOW� {X X+1}

DIVIS
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�D�OLVW�RI�GLYLVRUV�RI�D�SRO\QRPLDO�RU�DQ�LQWHJHU�

$FFHVV� $ULWKPHWLF��<!

,QSXW� $�SRO\QRPLDO�RU�DQ�LQWHJHU�

2XWSXW� $�OLVW�FRQWDLQLQJ�WKH�H[SUHVVLRQV�RU�LQWHJHUV�WKDW�H[DFWO\�GLYLGH�LQWR�WKH�LQSXW�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�GLYLVRUV�RI�WKH�IROORZLQJ�SRO\QRPLDO�

&RPPDQG� DIVIS(X^2+3*X+2)

5HVXOW� {1,X+1,X+2,X^2+3*X+2}

6HH�DOVR� DIV2

DIVMOD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 'LYLGHV�WZR�H[SUHVVLRQV�PRGXOR�WKH�FXUUHQW�PRGXOXV�

x
3

4+

x
2

1–
--------------

x
2

3x 2+ +



1-18 Command Reference: Part A (1.1)*R�WR�,QGH[

$FFHVV� $ULWKPHWLF��<!�02'8/2

,QSXW� /HYHO���$UJXPHQW����7KH�GLYLGHQG�
/HYHO���$UJXPHQW����7KH�GLYLVRU�

2XWSXW� 7KH�TXRWLHQW�RI�WKH�WHUPV�PRGXOR�WKH�FXUUHQW�PRGXOXV��

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 0RGXOR�WKH�GHIDXOW�PRGXOXV�����GLYLGH��[���[���E\�[����
&RPPDQG� DIVMOD(5*X^2+4*X+2,X^2+1)

5HVXOW� -((X^2-X+1)/X^2+1))

DIVPC
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�D�7D\ORU�SRO\QRPLDO�IRU�WKH�TXRWLHQW�RI�WZR�H[SUHVVLRQV�

$FFHVV� &DOFXOXV��<$�/,0,76�	�6(5,(6

,QSXW� /HYHO���$UJXPHQW����7KH�QXPHUDWRU�H[SUHVVLRQ�
/HYHO���$UJXPHQW����7KH�GHQRPLQDWRU�H[SUHVVLRQ�
/HYHO���$UJXPHQW����7KH�GHJUHH�RI�WKH�7D\ORU�SRO\QRPLDO�

2XWSXW� 7KH�7D\ORU�SRO\QRPLDO�DW�[� ���RI�WKH�TXRWLHQW�RI�WKH�WZR�H[SUHVVLRQV��WR�WKH�VSHFLILHG�
GHJUHH�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�IRXUWK�GHJUHH�7D\ORU�SRO\QRPLDO�IRU�WKH�IROORZLQJ�

&RPPDQG� DIVPC(X^3+4*X+12,11*X^11+1,4)

5HVXOW� 12+4*X+X^3

x
3

4x 12+ +

11x
11

1+
-----------------------------



Command Reference: Part A (1.1) 1-19*R�WR�,QGH[

EGCD
7\SH� &RPPDQG

'HVFULSWLRQ�� *LYHQ�WZR�SRO\QRPLDOV��D�DQG�E��UHWXUQV�SRO\QRPLDOV�X��Y��DQG�F�ZKHUH�
DX�EY F
,Q�WKH�HTXDWLRQ��F�LV�WKH�JUHDWHVW�FRPPRQ�GLYLVRU�RI�D�DQG�E�

$FFHVV� $ULWKPHWLF��<!�32/<120,$/

,QSXW� /HYHO���$UJXPHQW����7KH�H[SUHVVLRQ�FRUUHVSRQGLQJ�WR�D�LQ�WKH�HTXDWLRQ�
/HYHO���$UJXPHQW����7KH�H[SUHVVLRQ�FRUUHVSRQGLQJ�WR�E�LQ�WKH�HTXDWLRQ�

2XWSXW� /HYHO���,WHP����7KH�UHVXOW�FRUUHVSRQGLQJ�WR�F�LQ�WKH�HTXDWLRQ�
/HYHO���,WHP����7KH�UHVXOW�FRUUHVSRQGLQJ�WR�X�LQ�WKH�HTXDWLRQ�
/HYHO���,WHP����7KH�UHVXOW�FRUUHVSRQGLQJ�WR�Y�LQ�WKH�HTXDWLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�SRO\QRPLDOV�IRU�X��Y��DQG�F��ZKHUH�F�LV�WKH�JUHDWHVW�FRPPRQ�GLYLVRU�RI�D�DQG�E�VXFK�
WKDW�

&RPPDQG� EGCD(X^2+1,X-1)

5HVXOW� {2,1,-(X+1)}

6HH�DOVR� ,(*&'
$%&89

EPSX0
7\SH� )XQFWLRQ�

'HVFULSWLRQ�� 5HSODFHV�DOO�FRHIILFLHQWV�LQ�D�SRO\QRPLDO�WKDW�KDYH�DQ�DEVROXWH�YDOXH�OHVV�WKDQ�WKDW�KHOG�LQ�
WKH�YDULDEOH�(36��ZLWK����7KH�YDOXH�LQ�(36�PXVW�EH�OHVV�WKDQ���

$FFHVV� &DWDORJ��N

,QSXW� $�SRO\QRPLDO�

2XWSXW� 7KH�SRO\QRPLDO�ZLWK�FRQIRUPLQJ�FRHIILFLHQWV�UHSODFHG�ZLWK���

u x
2

1+( ) v x 1–( )+ c=



1-20 Command Reference: Part A (1.1)*R�WR�,QGH[

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

EULER
7\SH� )XQFWLRQ

'HVFULSWLRQ�� )RU�D�JLYHQ�LQWHJHU��UHWXUQV�WKH�QXPEHU�RI�LQWHJHUV�OHVV�WKDQ�WKH�LQWHJHU�WKDW�DUH�FR�SULPH�
ZLWK�WKH�LQWHJHU���(XOHU·V�Φ�IXQFWLRQ��

$FFHVV� <! ,17(*(5

,QSXW� $�QRQ�QHJDWLYH�LQWHJHU�

2XWSXW� 7KH�QXPEHU�RI�SRVLWLYH�LQWHJHUV��OHVV�WKDQ��DQG�FR�SULPH�ZLWK��WKH�LQWHJHU�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

EXLR
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�WKH�OHIW��DQG�ULJKW�KDQG�VLGHV�RI�DQ�HTXDWLRQ�DV�GLVFUHWH�H[SUHVVLRQV�

$FFHVV� &DWDORJ��N

,QSXW� $Q�HTXDWLRQ�

2XWSXW� /HYHO���$UJXPHQW����7KH�H[SUHVVLRQ�WR�WKH�OHIW�RI�WKH�´ µ�VLJQ�LQ�WKH�RULJLQDO�HTXDWLRQ�
/HYHO���$UJXPHQW����7KH�H[SUHVVLRQ�WR�WKH�ULJKW�RI�WKH�´ µ�VLJQ�LQ�WKH�RULJLQDO�HTXDWLRQ

)ODJV�� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 6SOLW�WKH�IROORZLQJ�HTXDWLRQ�LQWR�LWV�WZR�FRPSRQHQW�H[SUHVVLRQV�
VLQ�[� �[�\

&RPPDQG� EXLR(SIN(X)=5*X+Y)

5HVXOW� {SIN(X) 5*X+Y}



Command Reference: Part A (1.1) 1-21*R�WR�,QGH[

EXPAN
7\SH� &RPPDQG

'HVFULSWLRQ�� ([SDQGV�DQG�VLPSOLILHV�DQ�DOJHEUDLF�H[SUHVVLRQ��7KLV�FRPPDQG�LV�LGHQWLFDO�WR�WKH�
(;3$1'�FRPPDQG��,W�LV�LQFOXGHG�WR�HQVXUH�EDFNZDUG�FRPSDWLELOLW\�ZLWK�WKH�+3����
VHULHV�FDOFXODWRUV�

$FFHVV� &DWDORJ��N

,QSXW� $Q�H[SUHVVLRQ

2XWSXW� 7KH�H[SDQGHG�DQG�VLPSOLILHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� (;3$1'

EXPAND
7\SH� &RPPDQG

'HVFULSWLRQ�� ([SDQGV�DQG�VLPSOLILHV�DQ�DOJHEUDLF�H[SUHVVLRQ�

$FFHVV� $OJHEUD��>ú

,QSXW� $Q�H[SUHVVLRQ��RU�DQ�DUUD\�RI�H[SUHVVLRQV�

2XWSXW� 7KH�H[SDQGHG�DQG�VLPSOLILHG�H[SUHVVLRQ�RU�DUUD\�RI�H[SUHVVLRQV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 6LPSOLI\�WKH�IROORZLQJ�H[SUHVVLRQ��

&RPPDQG� EXPAN((X^2+2*X+1)/(X+1))

5HVXOW� X+1

6HH�DOVR� (;3$1

x
2

2x 1+ +( )
x 1+

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



1-22 Command Reference: Part A (1.1)*R�WR�,QGH[

EXPANDMOD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� ([SDQGV�DQG�VLPSOLILHV�DQ�DOJHEUDLF�H[SUHVVLRQ��PRGXOR�WKH�FXUUHQW�PRGXOXV��

$FFHVV� <!�02'8/2

,QSXW� $Q�H[SUHVVLRQ�

2XWSXW� 7KH�H[SDQGHG�DQG�VLPSOLILHG�H[SUHVVLRQ�PRGXOR�WKH�FXUUHQW�PRGXOXV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� ([SDQG�WKH�IROORZLQJ�H[SUHVVLRQ�DQG�JLYH�WKH�UHVXOW�PRGXOR����WKH�GHIDXOW�PRGXOR�
VHWWLQJ��

&RPPDQG� EXPANDMOD((X+3)*(X+4))

5HVXOW� X^2+X

EXPLN
7\SH� &RPPDQG

'HVFULSWLRQ�� 7UDQVIRUPV�WKH�WULJRQRPHWULF�WHUPV�LQ�DQ�H[SUHVVLRQ�WR�H[SRQHQWLDO�DQG�ORJDULWKPLF�
WHUPV�

$FFHVV� &RQYHUW��<^

,QSXW� $Q�H[SUHVVLRQ

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��
&RPSOH[�PRGH�PXVW�EH�VHW��IODJ�²����VHW��

([DPSOH�� 7UDQVIRUP�WKH�IROORZLQJ�H[SUHVVLRQ�DQG�VLPSOLI\�WKH�UHVXOW�XVLQJ�WKH�(;3$1'�
FRPPDQG�

&RPPDQG� EXPLN(2*COS(X^2))
EXPAND(ANS(1))

x 3+( ) x 4+( )

2 x
2( )cos



Command Reference: Part A (1.1) 1-23*R�WR�,QGH[

5HVXOW�

6HH�DOVR� 6,1&26

FACTOR
7\SH� &RPPDQG

'HVFULSWLRQ�� )DFWRUL]HV�D�SRO\QRPLDO�RU�DQ�LQWHJHU�

� 7KH�IXQFWLRQ�H[SUHVVHV�D�SRO\QRPLDO�DV�WKH�SURGXFW�RI�LUUHGXFLEOH�SRO\QRPLDOV��

� 7KH�IXQFWLRQ�H[SUHVVHV�DQ�LQWHJHU�DV�WKH�SURGXFW�RI�SULPH�QXPEHUV�

$FFHVV� $OJHEUD��>ú

,QSXW� $Q�H[SUHVVLRQ�RU�DQ�LQWHJHU�

2XWSXW� 7KH�IDFWRUL]HG�H[SUHVVLRQ��RU�WKH�LQWHJHU�H[SUHVVHG�DV�WKH�SURGXFW�RI�SULPH�QXPEHUV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )DFWRUL]H�WKH�IROORZLQJ�

&RPPDQG� FACTOR(X^2+5*X+6)

5HVXOW� (X+2)(X+3)

6HH�DOVR� (;3$1'

FACTORMOD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� )DFWRUL]HV�D�SRO\QRPLDO�PRGXOR�WKH�FXUUHQW�PRGXOXV��7KH�PRGXOXV�PXVW�EH�OHVV�WKDQ�
�����DQG�D�SULPH�QXPEHU�

$FFHVV� $ULWKPHWLF��<!�02'8/2

,QSXW� 7KH�H[SUHVVLRQ�WR�EH�IDFWRUL]HG�

2XWSXW� 7KH�IDFWRUL]HG�H[SUHVVLRQ�PRGXOR�WKH�FXUUHQW�PRGXOXV�

EXP i·X
2( )

2
1+

EXP i··X
2( )

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

x
2

5x 6+ +



1-24 Command Reference: Part A (1.1)*R�WR�,QGH[

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )DFWRUL]H�WKH�IROORZLQJ�H[SUHVVLRQ�PRGXOR�WKH�GHIDXOW�PRGXOXV����
[���

&RPPDQG� FACTORMOD(X^2+2)

5HVXOW� (X+1)*(X-1)

FACTORS
7\SH� &RPPDQG

'HVFULSWLRQ�� )RU�D�YDOXH�RU�H[SUHVVLRQ��UHWXUQV�D�OLVW�RI�SULPH�IDFWRUV�DQG�WKHLU�PXOWLSOLFLWLHV�

$FFHVV� $ULWKPHWLF��<!

,QSXW� $�YDOXH�RU�H[SUHVVLRQ�

2XWSXW� $�OLVW�RI�SULPH�IDFWRUV�RI�WKH�YDOXH�RU�H[SUHVVLRQ��ZLWK�HDFK�IDFWRU�IROORZHG�E\�LWV�
PXOWLSOLFLW\�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH���� )LQG�WKH�SULPH�IDFWRUV�RI�����
&RPPDQG� FACTORS(100)

5HVXOW� {5 2. 2 2.}

([DPSOH��� )LQG�WKH�LUUHGXFLEOH�IDFWRUV�RI��

&RPPDQG� FACTORS(X^2+4*X+4)

5HVXOW� {X+2,2.}

FCOEF
7\SH� &RPPDQG

'HVFULSWLRQ�� )URP�DQ�DUUD\�RI�URRWV�DQG�PXOWLSOLFLWLHV�SROHV��UHWXUQV�D�UDWLRQDO�SRO\QRPLDO�ZLWK�D�
OHDGLQJ�FRHIILFLHQW�RI����ZLWK�WKH�VSHFLILHG�VHW�RI�URRWV�RU�SROHV��DQG�ZLWK�WKH�VSHFLILHG�
PXOWLSOLFLWLHV�

$FFHVV� $ULWKPHWLF��<!�32/<120,$/

x
2

4x 4+ +



Command Reference: Part A (1.1) 1-25*R�WR�,QGH[

,QSXW� $Q�DUUD\�RI�WKH�IRUP�>5RRW����PXOWLSOLFLW\�SROH����5RRW����0XOWLSOLFLW\�SROH��������@�7KH�
PXOWLSOLFLW\�SROH�PXVW�EH�DQ�LQWHJHU��$�SRVLWLYH�QXPEHU�VLJQLILHV�D�PXOWLSOLFLW\��$�QHJDWLYH�
QXPEHU�VLJQLILHV�D�SROH�

2XWSXW� 7KH�UDWLRQDO�SRO\QRPLDO�ZLWK�WKH�VSHFLILHG�URRWV�DQG�PXOWLSOLFLWLHV�SROHV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�UDWLRQDO�SRO\QRPLDO�FRUUHVSRQGLQJ�WR�WKH�IROORZLQJ�VHW�RI�URRWV�DQG�SROHV�
���������²�

&RPPDQG� FCOEF([1,2,3,-1])

5HVXOW� (X-1)^2/(X-3)

6HH�DOVR� )52276

FOURIER
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�QWK�FRHIILFLHQW�RI�D�FRPSOH[�)RXULHU�VHULHV�H[SDQVLRQ��7KH�PERIOD�YDULDEOH�
PXVW�EH�LQ�WKH�FXUUHQW�SDWK��DQG�VHW�WR�KROG�/��WKH�SHULRG�RI�WKH�LQSXW�IXQFWLRQ�

$FFHVV� &DOFXOXV�<$�'(5,9��	�,17(*

,QSXW� /HYHO���$UJXPHQW����$Q�H[SUHVVLRQ
/HYHO���$UJXPHQW����7KH�QXPEHU��Q��RI�WKH�FRHIILFLHQW�WR�UHWXUQ�

2XWSXW� 7KH�QWK�)RXULHU�FRHIILFLHQW�RI�WKH�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��
&RPSOH[�PRGH�PXVW�EH�VHW��WKDW�LV��IODJ�²����PXVW�EH�VHW�

FROOTS
7\SH� &RPPDQG

'HVFULSWLRQ�� )RU�D�UDWLRQDO�SRO\QRPLDO��UHWXUQV�DQ�DUUD\�RI�LWV�URRWV�DQG�SROHV��ZLWK�WKHLU�FRUUHVSRQGLQJ�
PXOWLSOLFLWLHV�

$FFHVV� $ULWKPHWLF��<!�32/<120,$/



1-26 Command Reference: Part A (1.1)*R�WR�,QGH[

,QSXW� $�UDWLRQDO�SRO\QRPLDO�

2XWSXW� $Q�DUUD\�RI�WKH�IRUP�>5RRW����0XOWLSOLFLW\����5RRW����0XOWLSOLFLW\��������@
$�QHJDWLYH�PXOWLSOLFLW\�LQGLFDWHV�D�SROH�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU���1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��
,I�FRPSOH[�PRGH�LV�VHW��IODJ�²����VHW���)52276�ORRNV�IRU�FRPSOH[�VROXWLRQV�DV�ZHOO�DV�
UHDO�VROXWLRQV��

,I�DSSUR[LPDWH�PRGH�LV�VHW��IODJ�²����VHW��)52276�VHDUFKHV�IRU�QXPHULF�URRWV�

6HH�DOVR� )&2()

FXND
7\SH� &RPPDQG

'HVFULSWLRQ�� 6SOLWV�DQ�REMHFW�LQWR�D�QXPHUDWRU�DQG�D�GHQRPLQDWRU�

$FFHVV� &DWDORJ��N

,QSXW� $�IUDFWLRQ��RU�DQ�REMHFW�WKDW�HYDOXDWHV�WR�D�IUDFWLRQ�

2XWSXW�7KH�REMHFW�VSOLW�LQWR�QXPHUDWRU�DQG�GHQRPLQDWRU�
/HYHO���,WHP����7KH�QXPHUDWRU�
/HYHO���,WHP����7KH�GHQRPLQDWRU�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 5HWXUQ�WKH�QXPHUDWRU�DQG�WKH�GHQRPLQDWRU�RI�WKH�IROORZLQJ�H[SUHVVLRQ�

&RPPDQG� FXND((X-3)^2/(Z+4))

5HVXOW� /HYHO���,WHP���(X-3)^2
/HYHO���,WHP����Z+4

x 3–( )2

z 4+
-------------------



Command Reference: Part A (1.1) 1-27*R�WR�,QGH[

GAUSS
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�WKH�GLDJRQDO�UHSUHVHQWDWLRQ�RI�D�TXDGUDWLF�IRUP�

$FFHVV� 0DWULFHV��<%�48$'5$7,&�)250

,QSXW� /HYHO���$UJXPHQW����7KH�TXDGUDWLF�IRUP�
/HYHO���$UJXPHQW����$�YHFWRU�FRQWDLQLQJ�WKH�LQGHSHQGHQW�YDULDEOHV�

2XWSXW� /HYHO���$UJXPHQW����$Q�DUUD\�RI�WKH�FRHIILFLHQWV�RI�WKH�GLDJRQDO�
/HYHO���$UJXPHQW����$�PDWUL[��3��VXFK�WKDW�WKH�TXDGUDWLF�IRUP�LV�UHSUHVHQWHG�DV�37'3��
ZKHUH�WKH�GLDJRQDO�PDWUL[�'�FRQWDLQV�WKH�FRHIILFLHQWV�RI�WKH�GLDJRQDO�UHSUHVHQWDWLRQ�
/HYHO���$UJXPHQW����7KH�GLDJRQDO�UHSUHVHQWDWLRQ�RI�WKH�TXDGUDWLF�IRUP�
/HYHO���$UJXPHQW����$�OLVW�RI�WKH�YDULDEOHV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�*DXVVLDQ�V\PEROLF�TXDGUDWLF�IRUP�RI�WKH�IROORZLQJ�

&RPPDQG� GAUSS(X^2+2*A*X*Y,[X,Y])

5HVXOW� {[1,-A^2] [[1,A][0,1]],-(A^2*Y^2)+(A*Y+X)^2,[X,Y])

6HH�DOVR� $;4
4;$

GCD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�JUHDWHVW�FRPPRQ�GLYLVRU�RI�WZR�REMHFWV�

$FFHVV� $ULWKPHWLF��<!�32/<120,$/

,QSXW� /HYHO���$UJXPHQW����$Q�H[SUHVVLRQ��RU�DQ�REMHFW�WKDW�HYDOXDWHV�WR�D�QXPEHU�
/HYHO���$UJXPHQW����$Q�H[SUHVVLRQ��RU�DQ�REMHFW�WKDW�HYDOXDWHV�WR�D�QXPEHU�

2XWSXW� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

)ODJV� )RU�D�V\PEROLF�UHVXOW��FOHDU�WKH�&$6�PRGHV�1XPHULF�RSWLRQ��IODJ�²���FOHDU��

x
2

2axy+



1-28 Command Reference: Part A (1.1)*R�WR�,QGH[

([DPSOH�� )LQG�WKH�JUHDWHVW�FRPPRQ�GLYLVRU�RI������DQG����
&RPPDQG� GCD(2805,99)

5HVXOW� 33

6HH�DOVR� *&'02'
(*&'
,(*&'
/&0

GCDMOD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� )LQGV�WKH�JUHDWHVW�FRPPRQ�GLYLVRU�RI�WZR�SRO\QRPLDOV�PRGXOR�WKH�FXUUHQW�PRGXOXV�

$FFHVV� $ULWKPHWLF��<!�02'8/2

,QSXW� /HYHO���$UJXPHQW����$�SRO\QRPLDO�H[SUHVVLRQ�
/HYHO���$UJXPHQW����$�SRO\QRPLDO�H[SUHVVLRQ�

2XWSXW� 7KH�JUHDWHVW�FRPPRQ�GLYLVRU�RI�WKH�WZR�H[SUHVVLRQV�PRGXOR�WKH�FXUUHQW�PRGXOXV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� *&'

HADAMARD
7\SH� &RPPDQG

'HVFULSWLRQ�� 3HUIRUPV�DQ�HOHPHQW�E\�HOHPHQW�PXOWLSOLFDWLRQ�RI�WZR�PDWULFHV��+DGDPDUG�SURGXFW��

$FFHVV� 0DWULFHV��<% 23(5$7,216

,QSXW� /HYHO���$UJXPHQW����0DWUL[���
/HYHO���$UJXPHQW����0DWUL[���
7KH�PDWULFHV�PXVW�KDYH�WKH�VDPH�RUGHU�

2XWSXW� 7KH�PDWUL[�UHSUHVHQWLQJ�WKH�UHVXOW�RI�WKH�PXOWLSOLFDWLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��



Command Reference: Part A (1.1) 1-29*R�WR�,QGH[

([DPSOH�� )LQG�WKH�+DGDPDUG�SURGXFW�RI�WKH�IROORZLQJ�WZR�PDWULFHV�

�DQG�

&RPPDQG� HADAMARD([[3,-1,2][0,1,4]],[2,3,0][1,5,2]])

5HVXOW� [[6,-3,-0][0,5,8]]

HALFTAN
7\SH� &RPPDQG

'HVFULSWLRQ�� 7UDQVIRUPV�DQ�H[SUHVVLRQ�E\�UHSODFLQJ�VLQ�[���FRV�[��DQG�WDQ�[��VXEH[SUHVVLRQV�ZLWK�
WDQ�[����WHUPV�

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $Q�H[SUHVVLRQ

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

HERMITE
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�QWK�+HUPLWH�SRO\QRPLDO�

$FFHVV� $ULWKPHWLF��<!�32/<120,$/

,QSXW� $�QRQ�QHJDWLYH�LQWHJHU�

2XWSXW� 7KH�FRUUHVSRQGLQJ�SRO\QRPLDO�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�+HUPLWH�SRO\QRPLDO�ZLWK�GHJUHH���
&RPPDQG� HERMITE(4)

5HVXOW� 16*X^4-48*X^2+12

3 1– 2

0 1 4

2 3 0

1 5 2



1-30 Command Reference: Part A (1.1)*R�WR�,QGH[

HESS
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�WKH�+HVVLDQ�PDWUL[�DQG�WKH�JUDGLHQW�RI�DQ�H[SUHVVLRQ�ZLWK�UHVSHFW�WR�WKH�VSHFLILHG�
YDULDEOHV�

$FFHVV� &DOFXOXV�<$�'(5,9�	�,17(*

,QSXW� /HYHO���$UJXPHQW����$Q�H[SUHVVLRQ�
/HYHO���$UJXPHQW����$�YHFWRU�RI�WKH�YDULDEOHV�

2XWSXW� /HYHO���,WHP����7KH�+HVVLDQ�PDWUL[�ZLWK�UHVSHFW�WR�WKH�VSHFLILHG�YDULDEOHV�
/HYHO���,WHP����7KH�JUDGLHQW�ZLWK�UHVSHFW�WR�WKH�YDULDEOHV�
/HYHO���,WHP����7KH�YHFWRU�RI�WKH�YDULDEOHV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� &85/
',9

HILBERT
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�D�VTXDUH�+LOEHUW�PDWUL[�RI�WKH�VSHFLILHG�RUGHU�

$FFHVV� 0DWULFHV��<% &5($7(

,QSXW� $�SRVLWLYH�LQWHJHU��UHSUHVHQWLQJ�WKH�RUGHU�

2XWSXW� 7KH�+LOEHUW�PDWUL[�RI�WKH�VSHFLILHG�RUGHU�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�RUGHU���+LOEHUW�PDWUL[�
&RPPDQG�� HILBERT(3)



Command Reference: Part A (1.1) 1-31*R�WR�,QGH[

5HVXOW�

HORNER
7\SH� &RPPDQG

'HVFULSWLRQ�� ([HFXWHV�D�+RUQHU�VFKHPH�RQ�D�SRO\QRPLDO��7KDW�LV��IRU�D�JLYHQ�SRO\QRPLDO�3��DQG�D�
QXPEHU�U��+251(5�UHWXUQV�3��[²U���U�$1'�3�U�

$FFHVV� $ULWKPHWLF��<! 32/<120,$/

,QSXW� /HYHO���$UJXPHQW����$�SRO\QRPLDO��3�
/HYHO���$UJXPHQW����$�QXPEHU��U�

2XWSXW� /HYHO���,WHP����3��[²U�
/HYHO���,WHP����U�
/HYHO���LWHP����3�U���WKH�UHPDLQGHU�RI�WKH�GLYLVLRQ�SURFHVV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )RU�U� ����ILQG�WKH�UHVXOW�RI�H[HFXWLQJ�D�+RUQHU�VFKHPH�RQ�WKH�IROORZLQJ�SRO\QRPLDO�

&RPPDQG� HORNER(X^2+X+1,3)

5HVXOWV� (X+4,3,13)

I→R
7\SH� &RPPDQG

'HVFULSWLRQ�� &RQYHUWV�DQ�LQWHJHU�LQWR�D�UHDO�QXPEHU�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����$Q�LQWHJHU�

1
1
2
--- 1

3
---

1
2
--- 1

3
--- 1

4
---

1
3
--- 1

4
--- 1

5
---

x
2

x 1+ +



1-32 Command Reference: Part A (1.1)*R�WR�,QGH[

2XWSXW� /HYHO���,WHP����7KH�LQWHJHU�FRQYHUWHG�WR�D�UHDO�QXPEHU�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� 5→,

IABCUV
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�D�VROXWLRQ�LQ�LQWHJHUV�X�DQG�Y�RI�DX���EY� �F��ZKHUH�D��E��DQG�F�DUH�LQWHJHUV�

$FFHVV� $ULWKPHWLF��<!�,17(*(5

,QSXW� /HYHO���$UJXPHQW����WKH�YDOXH�RI�D�
/HYHO���$UJXPHQW����WKH�YDOXH�RI�E�
/HYHO���$UJXPHQW����WKH�YDOXH�RI�F�

2XWSXW� /HYHO���,WHP����7KH�YDOXH�IRU�X�
/HYHO���,WHP����7KH�YDOXH�IRU�Y�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�D�VROXWLRQ�LQ�LQWHJHUV�RI�WKH�HTXDWLRQ�
�D�����E� ��

&RPPDQG� IABCUV(6,11,3)

5HVXOW� {6,-3}

6HH�DOVR� $%&89
,(*&'

IBERNOULLI
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�QWK�%HUQRXOOL�QXPEHU�IRU�D�JLYHQ�LQWHJHU�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����DQ�LQWHJHU�

2XWSXW� /HYHO���,WHP����7KH�FRUUHVSRQGLQJ�QWK�%HUQRXOOL�QXPEHU�IRU�WKH�LQWHJHU�



Command Reference: Part A (1.1) 1-33*R�WR�,QGH[

)ODJV� 1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

IBP
7\SH� &RPPDQG

'HVFULSWLRQ�� 3HUIRUPV�LQWHJUDWLRQ�E\�SDUWV�RQ�D�IXQFWLRQ��7KH�IXQFWLRQ�PXVW�EH�DEOH�WR�EH�UHSUHVHQWHG�
DV�D�SURGXFW�RI�WZR�IXQFWLRQV��ZKHUH�WKH�DQWLGHULYDWLYH�RI�RQH�RI�WKH�IXQFWLRQV�LV�NQRZQ�
f(x) = u(x).v’(x)

1RWH�WKDW�WKH�FRPPDQG�LV�GHVLJQHG�IRU�XVH�LQ�531�PRGH�RQO\�

$FFHVV� &DOFXOXV��<$'(5,9�	�,17(*

,QSXW� /HYHO����7KH�LQWHJUDQG�H[SUHVVHG�DV�D�SURGXFW�RI�WZR�IXQFWLRQV��u(x).v’(x)

/HYHO����7KH�DQWLGHULYDWLYH�RI�RQH�RI�WKH�FRPSRQHQW�IXQFWLRQV��Y�[��

2XWSXW� /HYHO����X�[�Y�[�
/HYHO�����X·�[�Y�[�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 8VH�LQWHJUDWLRQ�E\�SDUWV�WR�FDOFXODWH�WKH�IROORZLQJ�

&RPPDQG��� $SSO\�WKH�,%3�FRPPDQG�
/HYHO����X*COS(X)

/HYHO����SIN(X)

5HVXOW�� /HYHO��� SIN(X).X

/HYHO��� -SIN(X)

&RPPDQG��� $SSO\�WKH�,179;�FRPPDQG�WR�OHYHO����-SIN(X)

5HVXOW� /HYHO����SIN(X).X

/HYHO��� COS(X)

&RPPDQG����3UHVV�=�WR�DGG�WKH�UHVXOW�WR�WKH�YDOXH�DW�OHYHO���WR�REWDLQ�WKH�ILQDO�UHVXOW�
5HVXOW� SIN(X).(X)+COS(X)

6HH�DOVR� ,179;��,17��35(9$/��5,6&+

x x( )cos xd∫



1-34 Command Reference: Part A (1.1)*R�WR�,QGH[

ICHINREM
7\SH� &RPPDQG

'HVFULSWLRQ�� 6ROYHV�D�V\VWHP�RI�WZR�FRQJUXHQFHV�LQ�LQWHJHUV�XVLQJ�WKH�&KLQHVH�5HPDLQGHU�WKHRUHP�

$FFHVV� $ULWKPHWLF��<! ,17(*(5

,QSXW� /HYHO���$UJXPHQW����$�YHFWRU�RI�WKH�ILUVW�YDOXH�DQG�WKH�PRGXOXV�
/HYHO���$UJXPHQW����$�YHFWRU�RI�WKH�VHFRQG�YDOXH�DQG�WKH�PRGXOXV�

2XWSXW� $�YHFWRU�RI�WKH�VROXWLRQ��

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 6ROYH�WKH�IROORZLQJ�V\VWHP�RI�FRQJUXHQFHV�
�0RGXOR��
�0RGXOR��

&RPPDQG� ICHINREM([2,3],[1,5])

5HVXOWV� [-4, 15]

6HH�DOVR� &+,15(0

IDIV2
7\SH� &RPPDQG

'HVFULSWLRQ�� )RU�WZR�LQWHJHUV��D�DQG�E��UHWXUQV�WKH�LQWHJHU�SDUW�RI�D�E��DQG�WKH�UHPDLQGHU��U�

$FFHVV� $ULWKPHWLF��<! ,17(*(5

,QSXW� /HYHO���$UJXPHQW����D�
/HYHO���$UJXPHQW����E�

2XWSXW� /HYHO���,WHP����7KH�LQWHJHU�SDUW�RI�D�E�
/HYHO���,WHP����7KH�UHPDLQGHU�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 5HWXUQ�WKH�LQWHJHU�SDUW�DQG�WKH�UHPDLQGHU�RI�����������
&RPPDQG� IDIV2(11632,864)

5HVXOW� {13,400}

x 2≡
x 1≡



Command Reference: Part A (1.1) 1-35*R�WR�,QGH[

6HH�DOVR� ',9�

IEGCD
7\SH� &RPPDQG

'HVFULSWLRQ�� *LYHQ�WZR�LQWHJHUV�[�DQG�\��UHWXUQV�WKUHH�LQWHJHUV��D��E��DQG�F��VXFK�WKDW�
D[�E\ F

$FFHVV� $ULWKPHWLF��<! ,17(*(5

,QSXW� /HYHO���$UJXPHQW����[�
/HYHO���$UJXPHQW����\�

2XWSXW� /HYHO���,WHP����F�
/HYHO���,WHP����D�
/HYHO���,WHP����E�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� (*&'

ILAP
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�LQYHUVH�/DSODFH�WUDQVIRUP�RI�DQ�H[SUHVVLRQ��7KH�H[SUHVVLRQ�PXVW�HYDOXDWH�WR�
D�UDWLRQDO�IUDFWLRQ�

$FFHVV� &DOFXOXV��<$ ',))(5(17,$/�(416

,QSXW� $�UDWLRQDO�H[SUHVVLRQ�

2XWSXW� 7KH�LQYHUVH�/DSODFH�WUDQVIRUPDWLRQ�RI�WKH�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�LQYHUVH�/DSODFH�WUDQVIRUP�RI�

&RPPDQG� ILAP(1/(X-5)^2)

1

x 5–( )2
-------------------



1-36 Command Reference: Part A (1.1)*R�WR�,QGH[

5HVXOW� X*EXP(5*X)

INT
7\SH� )XQFWLRQ

'HVFULSWLRQ�� &DOFXODWHV�WKH�DQWLGHULYDWLYH�RI�D�IXQFWLRQ�IRU�D�JLYHQ�YDULDEOH��DW�D�JLYHQ�SRLQW�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���,WHP����$�IXQFWLRQ�
/HYHO���,WHP����7KH�YDULDEOH�WR�REWDLQ�WKH�GHULYDWLYH�ZLWK�UHVSHFW�WR�
/HYHO���,WHP����7KH�SRLQW�DW�ZKLFK�WR�FDOFXODWH�WKH�DQWLGHULYDWLYH��7KLV�SRLQW�FDQ�EH�D�
YDULDEOH�RU�DQ�H[SUHVVLRQ�

2XWSXW� 7KH�DQWLGHULYDWLYH�RI�WKH�IXQFWLRQ�IRU�WKH�JLYHQ�YDULDEOH��DW�WKH�SRLQW�\RX�VSHFLILHG�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR�� ,179;
5,6&+

INTVX
7\SH� )XQFWLRQ

'HVFULSWLRQ�� )LQGV�WKH�DQWLGHULYDWLYH�RI�D�IXQFWLRQ�V\PEROLFDOO\��ZLWK�UHVSHFW�WR�WKH�FXUUHQW�GHIDXOW�
YDULDEOH��

$FFHVV� &DOFXOXV��<$ '(5,9��	�,17(*

,QSXW� $Q�H[SUHVVLRQ�

2XWSXW� 7KH�DQWLGHULYDWLYH�RI�WKH�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�DQWLGHULYDWLYH�RI�WKH�IROORZLQJ�

&RPPDQG� INTVX(X^2*LN(X))

5HVXOW� 1/3*X^3*LN(X)+(-1/9)X^3

x
2

xln



Command Reference: Part A (1.1) 1-37*R�WR�,QGH[

6HH�DOVR� ,%3��5,6&+��35(9$/

INVMOD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 3HUIRUPV�PRGXODU�LQYHUVLRQ�RQ�DQ�REMHFW�PRGXOR�WKH�FXUUHQW�PRGXOXV�

$FFHVV� $ULWKPHWLF��<! 02'8/2

,QSXW� $Q�REMHFW�

2XWSXW� 7KH�PRGXODU�LQYHUVH�RI�WKH�REMHFW�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 6ROYH�WKH�IROORZLQJ�IRU�[��PRGXOR�WKH�GHIDXOW�PRGXOXV����
�

&RPPDQG� INVMOD(2)

5HVXOW� -1

IQUOT
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�LQWHJHU�TXRWLHQW�RI�WZR�LQWHJHUV��7KDW�LV��JLYHQ�WZR�LQWHJHUV��D�DQG�E��UHWXUQV�
WKH�LQWHJHU�T��VXFK�WKDW�
D� �TE���U��DQG�

$FFHVV� $ULWKPHWLF��<! ,17(*(5

,QSXW� /HYHO���,WHP����7KH�GLYLGHQG�
/HYHO���,WHP����7KH�GLYLVRU�

2XWSXW� 7KH�LQWHJHU�TXRWLHQW�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� 4827
,',9�

2x 1≡( )

0 r b<≤



1-38 Command Reference: Part A (1.1)*R�WR�,QGH[

IREMAINDER
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�UHPDLQGHU�RI�DQ�LQWHJHU�GLYLVLRQ�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����7KH�QXPHUDWRU�
/HYHO���$UJXPHQW����7KH�GHQRPLQDWRU�

2XWSXW� 7KH�UHPDLQGHU�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� ,',9�

ISPRIME?
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 7HVWV�LI�D�QXPEHU�LV�SULPH��

$FFHVV� $ULWKPHWLF��<! ,17(*(5

,QSXW� $Q�REMHFW�WKDW�HYDOXDWHV�WR�D�QXPEHU�

2XWSXW� ���7UXH��LI�WKH�QXPEHU�LV�SULPH�����)DOVH��LI�LW�LV�QRW�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� 1(;735,0(
35(935,0(

JORDAN
7\SH� &RPPDQG

'HVFULSWLRQ�� &RPSXWHV�WKH�HLJHQYDOXHV��HLJHQYHFWRUV��PLQLPXP�SRO\QRPLDO��DQG�FKDUDFWHULVWLF�
SRO\QRPLDO�RI�D�PDWUL[�

$FFHVV� 0DWULFHV��<%(,*(19(&7256

,QSXW� $Q�Q�ï�Q�PDWUL[�



Command Reference: Part A (1.1) 1-39*R�WR�,QGH[

2XWSXW� /HYHO���,WHP����7KH�PLQLPXP�SRO\QRPLDO�
/HYHO���,WHP����7KH�FKDUDFWHULVWLF�SRO\QRPLDO�
/HYHO���,WHP����$�OLVW�RI�FKDUDFWHULVWLF�VSDFHV�WDJJHG�E\�WKH�FRUUHVSRQGLQJ�HLJHQYDOXH�
�HLWKHU�D�YHFWRU�RU�D�OLVW�RI�-RUGDQ�FKDLQV��HDFK�RI�WKHP�HQGLQJ�ZLWK�DQ��(LJHQ���WDJJHG�
HLJHQYHFWRU��
/HYHO���,WHP����$Q�DUUD\�RI�WKH�HLJHQYDOXHV��ZLWK�PXOWLSOLFLWLHV

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

LAGRANGE
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�WKH�LQWHUSRODWLQJ�SRO\QRPLDO�RI�PLQLPXP�GHJUHH�IRU�D�SDLU�RI�YDOXHV�

$FFHVV� $ULWKPHWLF� <!�32/<120,$/

,QSXW� $�WZR�ï�Q�PDWUL[�RI�WKH�Q�SDLUV�RI�YDOXHV�

2XWSXW� 7KH�SRO\QRPLDO�WKDW�UHVXOWV�IURP�WKH�/DJUDQJH�LQWHUSRODWLRQ�RI�WKH�GDWD�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�DQ�LQWHUSRODWLQJ�SRO\QRPLDO�IRU�WKH�GDWD���������������������������

&RPPDQG� LAGRANGE( )

5HVXOW�

LAP
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 3HUIRUPV�D�/DSODFH�WUDQVIRUP�RQ�DQ�H[SUHVVLRQ�ZLWK�UHVSHFW�WR�WKH�FXUUHQW�GHIDXOW�
YDULDEOH�

$FFHVV� &DOFXOXV��<$ ',))(5(17,$/�(416

,QSXW� $Q�H[SUHVVLRQ�

1 3 4 2

6 7 8 9

8x
3

63x
2

– 151x 60–+
6

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



1-40 Command Reference: Part A (1.1)*R�WR�,QGH[

2XWSXW� 7KH�/DSODFH�WUDQVIRUP�RI�WKH�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�/DSODFH�WUDQVIRUP�RI�H[�
&RPPDQG� LAP(EXP(X))

5HVXOW� 1/(X-1)

LAPL
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�WKH�/DSODFLDQ�RI�D�IXQFWLRQ�ZLWK�UHVSHFW�WR�D�OLVW�RI�YDULDEOHV�

$FFHVV� <$�'(5,9�	�,17(*

,QSXW� /HYHO���$UJXPHQW���$Q�H[SUHVVLRQ�
/HYHO���$UJXPHQW����$�YHFWRU�RI�YDULDEOHV�

2XWSXW� 7KH�/DSODFLDQ�RI�WKH�H[SUHVVLRQ�ZLWK�UHVSHFW�WR�WKH�YDULDEOHV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG��DQG�VLPSOLI\��WKH�/DSODFLDQ�RI�WKH�IROORZLQJ�H[SUHVVLRQ�

&RPPDQG� LAPL(EXP(X)*COS(Z*Y),[X,Y,Z])
EXPAND(ANS(1))

5HVXOW� -((Y^2+Z^2-1)*EXP(X)*COS(Z*Y))

LCM
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�OHDVW�FRPPRQ�PXOWLSOH�RI�WZR�REMHFWV�

$FFHVV� $ULWKPHWLF��<!32/<120,$/

,QSXW� /HYHO���$UJXPHQW����$Q�H[SUHVVLRQ��D�QXPEHU��RU�REMHFW�WKDW�HYDOXDWHV�WR�D�QXPEHU�
/HYHO���$UJXPHQW����$Q�H[SUHVVLRQ��D�QXPEHU��RU�REMHFW�WKDW�HYDOXDWHV�WR�D�QXPEHU�

e
x

zy( )cos



Command Reference: Part A (1.1) 1-41*R�WR�,QGH[

2XWSXW� 7KH�OHDVW�FRPPRQ�PXOWLSOH�RI�WKH�REMHFWV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�OHDVW�FRPPRQ�PXOWLSOH�RI�WKH�IROORZLQJ�WZR�H[SUHVVLRQV�

[²�
&RPPDQG� LCM(X^2-1,X-1)

5HVXOWV� X^2-1

6HH�DOVR� *&'

LCXM
7\SH� &RPPDQG

'HVFULSWLRQ�� )URP�D�SURJUDP�ZLWK�WZR�DUJXPHQWV��EXLOGV�D�PDWUL[�ZLWK�WKH�VSHFLILHG�QXPEHU�RI�URZV�
DQG�FROXPQV��ZLWK�DLM� �I�L�M��

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����7KH�QXPEHU�RI�URZV�\RX�ZDQW�LQ�WKH�UHVXOWLQJ�PDWUL[�
/HYHO���$UJXPHQW����7KH�QXPEHU�RI�FROXPQV�\RX�ZDQW�LQ�WKH�UHVXOWLQJ�PDWUL[�
/HYHO���$UJXPHQW����$�SURJUDP�WKDW�XVHV�WZR�DUJXPHQWV�

2XWSXW� 7KH�UHVXOWLQJ�PDWUL[��

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� %XLOG�D���ï���PDWUL[�ZLWK�DLM L��M�

&RPPDQG� LCXM(2,3,<<→I J ‘I+2*J’>>)

5HVXOW�

x
2

1–

3 5 7

4 6 8



1-42 Command Reference: Part A (1.1)*R�WR�,QGH[

LDEC
7\SH� &RPPDQG

'HVFULSWLRQ�� 6ROYHV�D�OLQHDU�GLIIHUHQWLDO�HTXDWLRQ�ZLWK�FRQVWDQW�FRHIILFLHQWV��RU�D�V\VWHP�RI�ILUVW�RUGHU�
OLQHDU�GLIIHUHQWLDO�HTXDWLRQV�ZLWK�FRQVWDQW�FRHIILFLHQWV��

$FFHVV� 6\PEROLF�VROYH��<&

,QSXW� /HYHO���$UJXPHQW����)RU�D�VLQJOH�HTXDWLRQ��WKH�IXQFWLRQ�IRUPLQJ�WKH�ULJKW�KDQG�VLGH�RI�
WKH�HTXDWLRQ��)RU�D�V\VWHP�RI�HTXDWLRQV��DQ�DUUD\�FRPSULVLQJ�WKH�WHUPV�QRW�FRQWDLQLQJ�WKH�
GHSHQGHQW�YDULDEOHV�
/HYHO���$UJXPHQW����)RU�RQH�HTXDWLRQ��WKH�DX[LOLDU\�SRO\QRPLDO��)RU�D�V\VWHP�RI�
HTXDWLRQV��WKH�PDWUL[�RI�FRHIILFLHQWV�RI�WKH�GHSHQGHQW�YDULDEOHV�

2XWSXW� 7KH�VROXWLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

LEGENDRE
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�QWK�GHJUHH�/HJHQGUH�SRO\QRPLDO�

$FFHVV� $ULWKPHWLF��<!�32/<120,$/

,QSXW� $Q�LQWHJHU��Q�

2XWSXW� 7KH�QWK�/HJHQGUH�SRO\QRPLDO�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�/HJHQGUH�SRO\QRPLDO�ZLWK�GHJUHH���
&RPPDQG� LEGENDRE(4)

5HVXOW� (35*X^4-30*X^2+3)/8



Command Reference: Part A (1.1) 1-43*R�WR�,QGH[

LGCD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�JUHDWHVW�FRPPRQ�GLYLVRU�RI�D�OLVW�RI�H[SUHVVLRQV�RU�YDOXHV�

$FFHVV� $ULWKPHWLF��<!�

,QSXW� $�OLVW�RI�H[SUHVVLRQV�RU�YDOXHV�

2XWSXW� /HYHO���,WHP����7KH�OLVW�RI�HOHPHQWV�
/HYHO���,WHP����7KH�JUHDWHVW�FRPPRQ�GLYLVRU�RI�WKH�HOHPHQWV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

LIMIT
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�OLPLW�RI�D�IXQFWLRQ�DV�LW�DSSURDFKHV�D�VSHFLILHG�YDOXH�

$FFHVV� &DOFXOXV��<$�/,0,76	6(5,(6

,QSXW� /HYHO���$UJXPHQW����$Q�H[SUHVVLRQ�

/HYHO���$UJXPHQW����$Q�H[SUHVVLRQ�RI�WKH�IRUP�[� �\��ZKHUH�[�LV�WKH�YDULDEOH�DQG�\�LV�WKH�
YDOXH�DW�ZKLFK�WKH�OLPLW�LV�WR�EH�HYDOXDWHG�

2XWSXW� 7KH�OLPLW�RI�WKH�H[SUHVVLRQ�DW�WKH�OLPLW�SRLQW�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�IROORZLQJ�OLPLW�

&RPPDQG� LIMIT((X^N-Y^N)/(X-Y), X=Y)

5HVXOW� N*EXP(N*LN(Y))/Y

6HH�DOVR� 6(5,(6

lim

x y→ 
  x

n
y

n
–

x y–
----------------



1-44 Command Reference: Part A (1.1)*R�WR�,QGH[

LIN
7\SH� &RPPDQG

'HVFULSWLRQ�� /LQHDUL]HV�H[SUHVVLRQV�LQYROYLQJ�H[SRQHQWLDO�WHUPV�

$FFHVV� ([SRQHQWLDO�DQG�ORJDULWKP��<*

,QSXW� $Q�H[SUHVVLRQ�

2XWSXW� 7KH�OLQHDUL]HG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� /LQHDUL]H�WKH�IROORZLQJ�H[SUHVVLRQ�

&RPPDQG� LIN(X*(EXP(X)*EXP(Y))^4)

5HVXOW� X*EXP(4X+4Y)

LINSOLVE
7\SH� &RPPDQG

'HVFULSWLRQ�� 6ROYHV�D�V\VWHP�RI�OLQHDU�HTXDWLRQV�

$FFHVV� 6\PEROLF�VROYH��<&

,QSXW� /HYHO���$UJXPHQW����$Q�DUUD\�RI�HTXDWLRQV�
/HYHO��$UJXPHQW����$�YHFWRU�RI�WKH�YDULDEOHV�WR�VROYH�IRU�

2XWSXW� /HYHO���,WHP����7KH�V\VWHP�RI�HTXDWLRQV�
/HYHO���,WHP����$�OLVW�RI�WKH�SLYRW�SRLQWV�
/HYHO���,WHP����7KH�VROXWLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

x e
x
e

y( )
4



Command Reference: Part A (1.1) 1-45*R�WR�,QGH[

LNAME
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�WKH�YDULDEOH�QDPHV�FRQWDLQHG�LQ�D�V\PEROLF�H[SUHVVLRQ�

$FFHVV� &DWDORJ��N

,QSXW� $�V\PEROLF�H[SUHVVLRQ�

2XWSXW� $�YHFWRU�FRQWDLQLQJ�WKH�YDULDEOH�QDPHV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� /9$5

LNCOLLECT
7\SH� &RPPDQG

'HVFULSWLRQ�� 6LPSOLILHV�DQ�H[SUHVVLRQ�E\�FROOHFWLQJ�ORJDULWKPLF�WHUPV�

$FFHVV� $OJHEUD��>ú

,QSXW� $Q�H[SUHVVLRQ�

2XWSXW� 7KH�VLPSOLILHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 6LPSOLI\�WKH�IROORZLQJ�H[SUHVVLRQ�
��OQ�[��OQ�\��

&RPPDQG� LNCOLLECT(2(LN(X)+LN(Y))

5HVXOW� LN(X^2+Y)

LVAR
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�D�OLVW�RI�YDULDEOHV�LQ�DQ�DOJHEUDLF�REMHFW�

$FFHVV� &DWDORJ��N

,QSXW� $Q�DOJHEUDLF�REMHFW�



1-46 Command Reference: Part A (1.1)*R�WR�,QGH[

2XWSXW� /HYHO���,WHP����7KH�DOJHEUDLF�REMHFW�
/HYHO���,WHP����$�YHFWRU�RI�WKH�YDULDEOHV�WKDW�WKH�REMHFW�FRQWDLQV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

MAD
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�GHWDLOV�RI�D�VTXDUH�PDWUL[��

$FFHVV� 0DWULFHV��<%23(5$7,216

,QSXW� $�VTXDUH�PDWUL[

2XWSXW� /HYHO���,WHP����7KH�GHWHUPLQDQW�
/HYHO���,WHP����7KH�IRUPDO�LQYHUVH�
/HYHO���,WHP����7KH�PDWUL[�FRHIILFLHQWV�RI�WKH�SRO\QRPLDO��S��GHILQHG�E\�
�[L²D�S�[� P�[�L��ZKHUH�D�LV�WKH�PDWUL[��DQG�P�LV�WKH�FKDUDFWHULVWLF�SRO\QRPLDO�RI�D�
/HYHO���,WHP����7KH�FKDUDFWHULVWLF�SRO\QRPLDO�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

MENUXY
7\SH� &RPPDQG

'HVFULSWLRQ�� 'LVSOD\V�D�IXQFWLRQ�NH\�PHQX�RI�WKH�FRPSXWHU�DOJHEUD�FRPPDQGV�LQ�WKH�VSHFLILHG�UDQJH�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����7KH�QXPEHU�RI�WKH�ILUVW�FRPPDQG�LQ�WKH�UDQJH�WKDW�\RX�ZDQW�WR�
GLVSOD\�
/HYHO���$UJXPHQW����7KH�QXPEHU�RI�WKH�ODVW�FRPPDQG�LQ�WKH�UDQJH�WKDW�\RX�ZDQW�WR�
GLVSOD\�

2XWSXW� 2Q�WKH�IXQFWLRQ�NH\�PHQX��D�OLVW�RI�WKH�FRPSXWHU�DOJHEUD�FRPPDQGV�LQ�WKH�UDQJH�WKDW�\RX�
VSHFLILHG�



Command Reference: Part A (1.1) 1-47*R�WR�,QGH[

MODSTO
7\SH� &RPPDQG

'HVFULSWLRQ�� &KDQJHV�WKH�PRGXOR�VHWWLQJ�WR�WKH�VSHFLILHG�QXPEHU��7KH�QXPEHU�WKDW�\RX�VHW�LV�UHIOHFWHG�
LQ�WKH�&$6�0RGHV�LQSXW�IRUP�

$FFHVV� $ULWKPHWLF��<!�02'8/2

,QSXW� 7KH�PRGXOR�YDOXH�WKDW�\RX�ZDQW�WR�VHW�

2XWSXW� 7KH�PRGXOR�VHWWLQJ�LV�FKDQJHG�WR�WKH�VSHFLILHG�QXPEHU�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

MULTMOD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 3HUIRUPV�PRGXODU�PXOWLSOLFDWLRQ�RI�WZR�REMHFWV��PRGXOR�WKH�FXUUHQW�PRGXOXV�

$FFHVV� $ULWKPHWLF��<! 02'8/2

,QSXW� /HYHO���$UJXPHQW����$�QXPEHU�RU�DQ�H[SUHVVLRQ�
/HYHO���$UJXPHQW����$�QXPEHU�RU�DQ�H[SUHVVLRQ�

2XWSXW� 7KH�UHVXOW�RI�PRGXODU�PXOWLSOLFDWLRQ�RI�WKH�WZR�REMHFWV��PRGXOR�WKH�FXUUHQW�PRGXOXV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�SURGXFW�RI��[�DQG���[���PRGXOR�WKH�GHIDXOW�PRGXOXV����
&RPPDQG� MULTMOD(2*X,38*X^2)

5HVXOW� X^3

NEXTPRIME
7\SH� )XQFWLRQ

'HVFULSWLRQ�� *LYHQ�DQ�LQWHJHU��UHWXUQV�WKH�QH[W�SULPH�QXPEHU�ODUJHU�WKDQ�WKH�LQWHJHU�

$FFHVV� $ULWKPHWLF��<!�,17(*(5

,QSXW� $Q�LQWHJHU�



1-48 Command Reference: Part A (1.1)*R�WR�,QGH[

2XWSXW� 7KH�QH[W�SULPH�QXPEHU�ODUJHU�WKDQ�WKH�LQWHJHU�

([DPSOH�� )LQG�WKH�FORVHVW��ODUJHU�SULPH�QXPEHU�WR�����
&RPPDQG� NEXTPRIME(145)

5HVXOW� 149

6HH�DOVR� ,635,0("
35(935,0(

PA2B2
7\SH� &RPPDQG

'HVFULSWLRQ�� 7DNHV�D�SULPH�QXPEHU��S��VXFK�WKDW�S ��RU� �PRGXOR����DQG�UHWXUQV�D�*DXVVLDQ�LQWHJHU�

D���LE�VXFK�WKDW�S� �D����E���7KLV�IXQFWLRQ�LV�XVHIXO�IRU�IDFWRUL]LQJ�*DXVVLDQ�LQWHJHUV�

$FFHVV� $ULWKPHWLF��<!�,17(*(5

,QSXW� $�SULPH�QXPEHU��S��VXFK�WKDW�S ��RU� �PRGXOR��

2XWSXW� $�*DXVVLDQ�LQWHJHU�D�LE�VXFK�WKDW�S D��E�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� *$866

PARTFRAC
7\SH� &RPPDQG

'HVFULSWLRQ�� 3HUIRUPV�SDUWLDO�IUDFWLRQ�GHFRPSRVLWLRQ�RQ�D�SDUWLDO�IUDFWLRQ�

$FFHVV� $ULWKPHWLF��<! 32/<120,$/

,QSXW� $Q�DOJHEUDLF�H[SUHVVLRQ�

2XWSXW� 7KH�SDUWLDO�IUDFWLRQ�GHFRPSRVLWLRQ�RI�WKH�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

p 1≡

p 1≡



Command Reference: Part A (1.1) 1-49*R�WR�,QGH[

([DPSOH�� 3HUIRUP�D�SDUWLDO�IUDFWLRQ�GHFRPSRVLWLRQ�RI�WKH�IROORZLQJ�H[SUHVVLRQ�

&RPPDQG� PARTFRAC(1/(X^2-1))

5HVXOW� (-1+(1/X+^2))

PCAR
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�WKH�FKDUDFWHULVWLF�SRO\QRPLDO�RI�DQ�Q�ï�Q�PDWUL[�

$FFHVV� 0DWULFHV��<% (,*(19(&7256

,QSXW� $�VTXDUH�PDWUL[�

2XWSXW� 7KH�FKDUDFWHULVWLF�SRO\QRPLDO�RI�WKH�PDWUL[�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�FKDUDFWHULVWLF�SRO\QRPLDO�RI�WKH�IROORZLQJ�PDWUL[�

&RPPDQG� PCAR([[5,8,16][4,1,8][-4,-4,-11]])

5HVXOW� X^3+5*X^2+3*X-9

POWMOD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5DLVHV�DQ�REMHFW��QXPEHU�RU�H[SUHVVLRQ��WR�WKH�VSHFLILHG�SRZHU��DQG�H[SUHVVHV�WKH�UHVXOW�
PRGXOR�WKH�FXUUHQW�PRGXOXV�

$FFHVV� $ULWKPHWLF��<! 02'8/2

,QSXW� /HYHO���$UJXPHQW����7KH�REMHFW�
/HYHO���$UJXPHQW����7KH�H[SRQHQW�

2XWSXW� 7KH�UHVXOW�RI�WKH�REMHFW�UDLVHG�WR�WKH�H[SRQHQW��PRGXOR�WKH�FXUUHQW�PRGXOXV�

1

x
2

1–
--------------

5 8 16

4 1 8

4– 4– 11–



1-50 Command Reference: Part A (1.1)*R�WR�,QGH[

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

PREVAL
7\SH� )XQFWLRQ

'HVFULSWLRQ�� :LWK�UHVSHFW�WR�WKH�FXUUHQW�GHIDXOW�YDULDEOH��UHWXUQV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�YDOXHV�RI�D�
IXQFWLRQ�DW�WZR�VSHFLILHG�YDOXHV�RI�WKH�YDULDEOH�

35(9$/�FDQ�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�,179;�WR�HYDOXDWH�GHILQLWH�LQWHJUDOV��6HH�WKH�
H[DPSOH�EHORZ�

$FFHVV� &DOFXOXV��<$ '(5,9��	�,17(*�

,QSXW� /HYHO���$UJXPHQW����$�IXQFWLRQ�
/HYHO���$UJXPHQW����7KH�ORZHU�ERXQG�
/HYHO���$UJXPHQW����7KH�XSSHU�ERXQG�
7KH�ERXQGV�FDQ�EH�H[SUHVVLRQV�

2XWSXW� 7KH�UHVXOW�RI�WKH�HYDOXDWLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� (YDOXDWH�WKH�IROORZLQJ�

&RPPDQG� PREVAL(INTVX(X^3+3*X),0,3)

5HVXOW� 135/4

PREVPRIME
7\SH� )XQFWLRQ

'HVFULSWLRQ�� *LYHQ�DQ�LQWHJHU��ILQGV�WKH�FORVHVW�SULPH�QXPEHU�VPDOOHU�WKDQ�WKH�LQWHJHU�

$FFHVV� $ULWKPHWLF��<!�,17(*(5

,QSXW� $Q�LQWHJHU�

2XWSXW� 7KH�FORVHVW�SULPH�QXPEHU�VPDOOHU�WKDQ�WKH�LQWHJHU�

x
3 3x+( ) xd

0

3

∫



Command Reference: Part A (1.1) 1-51*R�WR�,QGH[

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�FORVHVW��VPDOOHU�SULPH�QXPEHU�WR�����
&RPPDQG� PREVPRIME(145)

5HVXOW� 139

6HH�DOVR� ,635,0("
1(;735,0(

PROPFRAC
7\SH� &RPPDQG

'HVFULSWLRQ�� 6SOLWV�DQ�LPSURSHU�IUDFWLRQ�LQWR�DQ�LQWHJHU�SDUW�DQG�D�IUDFWLRQ�SDUW�

$FFHVV� $ULWKPHWLF��<!

,QSXW� $Q�LPSURSHU�IUDFWLRQ��RU�DQ�REMHFW�WKDW�HYDOXDWHV�WR�DQ�LPSURSHU�IUDFWLRQ�

2XWSXW� $�SURSHU�IUDFWLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� ([SUHVV�WKH�IROORZLQJ�DV�D�SURSHU�IUDFWLRQ�

&RPPDQG� PROPFRAC((X^3+4)/X^2))

5HVXOW� X+(4/X^2)

PSI
7\SH� )XQFWLRQ�

'HVFULSWLRQ�� &DOFXODWHV�WKH�SRO\JDPPD�IXQFWLRQ�LQ�RQH�SRLQW��

$FFHVV� &DWDORJ��N

,QSXW� $�FRPSOH[�H[SUHVVLRQ�

2XWSXW� 7KH�SRO\JDPPD�IXQFWLRQ�

x
3 4+

x
2

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



1-52 Command Reference: Part A (1.1)*R�WR�,QGH[

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

Psi
7\SH� )XQFWLRQ�

'HVFULSWLRQ�� &DOFXODWHV�WKH�GLJDPPD�IXQFWLRQ�LQ�RQH�SRLQW��7KH�GLJDPPD�IXQFWLRQ�LV�WKH�GHULYDWLYH�RI�
WKH�QDWXUDO�ORJDULWKP��OQ��RI�WKH�JDPPD�IXQFWLRQ��7KH�IXQFWLRQ�FDQ�EH�UHSUHVHQWHG�DV�
IROORZV�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����$�FRPSOH[�H[SUHVVLRQ
/HYHO���$UJXPHQW����$�QRQ�QHJDWLYH�LQWHJHU�

2XWSXW� 7KH�GLJDPPD�IXQFWLRQ�DW�WKH�VSHFLILHG�SRLQW�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

PTAYL
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�7D\ORU�SRO\QRPLDO�DW�[� �D�IRU�D�VSHFLILHG�SRO\QRPLDO�

$FFHVV� $ULWKPHWLF��<! 32/<120,$/

,QSXW� /HYHO���$UJXPHQW����$�SRO\QRPLDO��3�
/HYHO���$UJXPHQW����$�QXPEHU��D�

2XWSXW� $�SRO\QRPLDO��4�VXFK�WKDW�4�[�²�D� 3�[��

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

Ψ z( ) d
dz
----- Γ z( )ln( ) Γ′

z( )
Γ z( )
------------= =



Command Reference: Part A (1.1) 1-53*R�WR�,QGH[

QUOT
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�TXRWLHQW�SDUW�RI�WKH�(XFOLGHDQ�GLYLVLRQ�RI�WZR�SRO\QRPLDOV�

$FFHVV� $ULWKPHWLF��<! 32/<120,$/

,QSXW� /HYHO���$UJXPHQW����7KH�QXPHUDWRU�SRO\QRPLDO�
/HYHO���$UJXPHQW����7KH�GHQRPLQDWRU�SRO\QRPLDO�

2XWSXW� 7KH�TXRWLHQW�RI�WKH�(XFOLGHDQ�GLYLVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�TXRWLHQW�RI�WKH�GLYLVLRQ�RI� �E\� �

&RPPDQG� QUOT(X^3+6*X^2+11*X+6, X^2+5*X+6)

5HVXOW� X+1

6HH�DOVR� 5(0$,1'(5

QXA
7\SH� &RPPDQG

'HVFULSWLRQ� ([SUHVVHV�D�TXDGUDWLF�IRUP�LQ�PDWUL[�IRUP�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����$�TXDGUDWLF�IRUP�
/HYHO���$UJXPHQW����$�YHFWRU�FRQWDLQLQJ�WKH�YDULDEOHV�

2XWSXW� /HYHO���,WHP����7KH�TXDGUDWLF�IRUP�H[SUHVVHG�LQ�PDWUL[�IRUP�
/HYHO���,WHP����$�YHFWRU�FRQWDLQLQJ�WKH�YDULDEOHV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH� ([SUHVV�WKH�IROORZLQJ�TXDGUDWLF�IRUP�LQ�PDWUL[�IRUP�

&RPPDQG� QXA(X^2+X*Y+Y^2, [X,Y])

5HVXOW� {[[1,1/2][1/2,1]],[X,Y]}

x
3

6x
2

11x 6+ + + x
2

5x 6+ +

x
2

xy y
2

+ +



1-54 Command Reference: Part A (1.1)*R�WR�,QGH[

6HH�DOVR� $;4
*$866

R→I
7\SH� &RPPDQG

'HVFULSWLRQ�� &RQYHUWV�D�UHDO�QXPEHU�WR�DQ�LQWHJHU�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����$�UHDO�QXPEHU�

2XWSXW� /HYHO���,WHP����7KH�UHDO�QXPEHU�FRQYHUWHG�WR�DQ�LQWHJHU�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� ,→5

REF
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HGXFHV�D�PDWUL[�WR�HFKHORQ�IRUP�

$FFHVV� 0DWULFHV��<% /,1($5�6<67(06

,QSXW� $�PDWUL[�

2XWSXW� 7KH�HTXLYDOHQW�PDWUL[�LQ�HFKHORQ�IRUP�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� 55()

REMAINDER
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�UHPDLQGHU�RI�WKH�(XFOLGHDQ�GLYLVLRQ�RI�WZR�SRO\QRPLDOV�

$FFHVV� $ULWKPHWLF��<!32/<120,$/



Command Reference: Part A (1.1) 1-55*R�WR�,QGH[

,QSXW� /HYHO���$UJXPHQW����7KH�QXPHUDWRU�SRO\QRPLDO�
/HYHO���$UJXPHQW����7KH�GHQRPLQDWRU�SRO\QRPLDO�

2XWSXW� 7KH�UHPDLQGHU�UHVXOWLQJ�IURP�WKH�(XFOLGHDQ�GLYLVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� 4827

REORDER
7\SH� )XQFWLRQ

'HVFULSWLRQ�� *LYHQ�D�SRO\QRPLDO�H[SUHVVLRQ�DQG�D�YDULDEOH��UHRUGHUV�WKH�YDULDEOHV�LQ�WKH�H[SUHVVLRQ�LQ�
WKH�RUGHU�RI�SRZHUV�VHW�RQ�WKH�&$6�0RGHV�VFUHHQ��WKDW�LV��HLWKHU�LQ�LQFUHDVLQJ�RU�
GHFUHDVLQJ�RUGHU�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����7KH�SRO\QRPLDO�H[SUHVVLRQ�
/HYHO���$UJXPHQW����7KH�YDULDEOH�ZLWK�UHVSHFW�WR�ZKLFK�WKH�UHRUGHULQJ�LV�SHUIRUPHG�

2XWSXW� 7KH�UHRUGHUHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

RESULTANT
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�UHVXOWDQW�RI�WZR�SRO\QRPLDOV�RI�WKH�FXUUHQW�YDULDEOH��7KDW�LV��LW�UHWXUQV�WKH�
GHWHUPLQDQW�RI�WKH�6\OYHVWHU�PDWULFHV�RI�WKH�WZR�SRO\QRPLDOV��

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����7KH�ILUVW�SRO\QRPLDO�
/HYHO���$UJXPHQW����7KH�VHFRQG�SRO\QRPLDO�

2XWSXW� 7KH�GHWHUPLQHQW�RI�WKH�WZR�PDWULFHV�WKDW�FRUUHVSRQG�WR�WKH�SRO\QRPLDOV�



1-56 Command Reference: Part A (1.1)*R�WR�,QGH[

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

RISCH
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 3HUIRUPV�V\PEROLF�LQWHJUDWLRQ�RQ�D�IXQFWLRQ�XVLQJ�WKH�5LVFK�DOJRULWKP��5,6&+�LV�VLPLODU�
WR�WKH�,179;�FRPPDQG��H[FHSW�WKDW�LW�DOORZV�\RX�WR�VSHFLI\�WKH�YDULDEOH�RI�LQWHJUDWLRQ�

$FFHVV� &DOFXOXV�<$�'(5,9��	�,17(*��

,QSXW� /HYHO���$UJXPHQW����7KH�IXQFWLRQ�WR�LQWHJUDWH�
/HYHO���$UJXPHQW����7KH�YDULDEOH�RI�LQWHJUDWLRQ�

2XWSXW� 7KH�DQWLGHULYDWLYH�RI�WKH�IXQFWLRQ�ZLWK�UHVSHFW�WR�WKH�YDULDEOH�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� )LQG�WKH�DQWLGHULYDWLYH�RI�WKH�IROORZLQJ�IXQFWLRQ��ZLWK�UHVSHFW�WR�\�

&RPPDQG� RISCH(Y^3-3*Y+2,Y)

5HVXOW� 1/3*Y^3+3/2*Y^2+2*Y

6HH�DOVR� ,%3
,17
,179;

RREF
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HGXFHV�D�PDUWUL[�WR�URZ�UHGXFHG�HFKHORQ�IRUP�

$FFHVV� 0DWULFHV��<% /,1($5�6<67(06

,QSXW� $�PDWUL[�

2XWSXW� $Q�HTXLYDOHQW�PDWUL[�LQ�URZ�UHGXFHG�HFKHORQ�IRUP�

y
2

3y 2+ +



Command Reference: Part A (1.1) 1-57*R�WR�,QGH[

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

rref
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HGXFHV�D�PDUWUL[�WR�URZ�UHGXFHG�HFKHORQ�IRUP�

$FFHVV� 0DWULFHV��<% /,1($5�6<67(06

,QSXW� $�PDWUL[�

2XWSXW� /HYHO���$UJXPHQW����7KH�SLYRW�SRLQWV�

/HYHO���$UJXPHQW����$Q�HTXLYDOHQW�PDWUL[�LQ�URZ�UHGXFHG�HFKHORQ�IRUP�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

RREFMOD
7\SH� &RPPDQG

'HVFULSWLRQ�� 3HUIRUPV�PRGXODU�URZ�UHGXFWLRQ�WR�HFKHORQ�IRUP�RQ�D�PDWUL[��PRGXOR�WKH�FXUUHQW�
PRGXOXV�

$FFHVV� &DWDORJ��N

,QSXW� $�PDWUL[�

2XWSXW� 7KH�PRGXODU�URZ�UHGXFHG�PDWUL[��7KH�PRGXOR�YDOXH�LV�VHW�XVLQJ�WKH�0RGHV�&$6�LQSXW�
IRUP�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

SERIES
7\SH� &RPPDQG

'HVFULSWLRQ�� )RU�D�JLYHQ�IXQFWLRQ��FRPSXWHV�7D\ORU�VHULHV��DV\PSWRWLF�GHYHORSPHQW�DQG�OLPLW�DW�ILQLWH�
DQG�LQILQLWH�SRLQWV�

$FFHVV� &DOFXOXV��<$ /,0,76�	�6(5,(6



1-58 Command Reference: Part A (1.1)*R�WR�,QGH[

,QSXW� /HYHO���$UJXPHQW����7KH�IXQFWLRQ�I�[�
/HYHO���$UJXPHQW����7KH�YDULDEOH�LI�WKH�OLPLW�SRLQW�LV����RU�DQ�HTXDWLRQ�[� �D�LI�WKH�OLPLW�
SRLQW�LV�D��
/HYHO���$UJXPHQW����7KH�RUGHU�IRU�WKH�VHULHV�H[SDQVLRQ��1RWH�WKH�IROORZLQJ�SRLQWV�

� 7KH�PLQLPXP�YDOXH�LV����DQG�WKH�PD[LPXP�YDOXH�LV�����

� ,I�WKH�RUGHU�LV�D�SRVLWLYH�RU�QHJDWLYH�UHDO�QXPEHU��WKH�VHULHV�LV�XQLGLUHFWLRQDO�

� )RU�ELGLUHFWLRQDO�VHULHV�H[SDQVLRQV��\RX�QHHG�WR�JLYH�WKH�RUGHU�DV�D�ELQDU\�LQWHJHU��IRU�
H[DPSOH����G�

2XWSXW� /HYHO���,WHP����$�OLVW�FRQWDLQLQJ�WKH�ELGLUHFWLRQDO�OLPLW��DQ�H[SUHVVLRQ�DSSUR[LPDWLQJ�WKH�
IXQFWLRQ�QHDU�WKH�OLPLW�SRLQW��DQG�WKH�RUGHU�RI�WKH�UHPDLQGHU��7KHVH�DUH�H[SUHVVHG�LQ�
WHUPV�RI�D�VPDOO�SDUDPHWHU�K�
/HYHO���,WHP����$Q�H[SUHVVLRQ�IRU�K�LQ�WHUPV�RI�WKH�RULJLQDO�YDULDEOH�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

SEVAL
7\SH� )XQFWLRQ

'HVFULSWLRQ�� ,Q�WKH�JLYHQ�H[SUHVVLRQ��HYDOXDWHV�DQ\�H[LVWLQJ�YDULDEOHV�WKDW�WKH�H[SUHVVLRQ�FRQWDLQV�DQG�
VXEVWLWXWHV�WKHVH�EDFN�LQWR�WKH�H[SUHVVLRQ�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���,WHP����$Q�DOJHEUDLF�H[SUHVVLRQ�

2XWSXW� 7KH�H[SUHVVLRQ�ZLWK�H[LVWLQJ�YDULDEOHV�HYDOXDWHG�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

SIGMA
7\SH� )XQFWLRQ

'HVFULSWLRQ�� &DOFXODWHV�WKH�GLVFUHWH�DQWLGHULYDWLYH�RI�D�IXQFWLRQ�ZLWK�UHVSHFW�WR�WKH�YDULDEOH�WKDW�\RX�
GHILQH�

$FFHVV� &DWDORJ��N



Command Reference: Part A (1.1) 1-59*R�WR�,QGH[

,QSXW� /HYHO���,WHP����$�IXQFWLRQ
/HYHO���,WHP����7KH�YDULDEOH�WR�FDOFXODWH�WKH�DQWLGHULYDWLYH�ZLWK�UHVSHFW�WR�

2XWSXW� 7KH�DQWLGHULYDWLYH�RI�WKH�IXQFWLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� 6,*0$9;��5,6&+

SIGMAVX
7\SH� )XQFWLRQ

'HVFULSWLRQ�� &DOFXODWHV�WKH�GLVFUHWH�DQWLGHULYDWLYH�RI�D�IXQFWLRQ�ZLWK�UHVSHFW�WR�WKH�FXUUHQW�YDULDEOH�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���,WHP����$�IXQFWLRQ�

2XWSXW� 7KH�DQWLGHULYDWLYH�RI�WKH�IXQFWLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� 6,*0$��5,6&+

SIGNTAB
7\SH� &RPPDQG

'HVFULSWLRQ�� 7DEXODWHV�WKH�VLJQ�RI�D�UDWLRQDO�IXQFWLRQ�RI�RQH�YDULDEOH�

$FFHVV� &DWDORJ��N

,QSXW� $Q�DOJHEUDLF�H[SUHVVLRQ�

2XWSXW� $�OLVW�FRQWDLQLQJ��WKH�SRLQWV�ZKHUH�WKH�H[SUHVVLRQ�FKDQJHV�VLJQ��DQG�IRU�HDFK�SRLQW��WKH�
VLJQ�RI�WKH�H[SUHVVLRQ�EHWZHHQ�WKH�SRLQWV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��



1-60 Command Reference: Part A (1.1)*R�WR�,QGH[

SIMP2
7\SH� &RPPDQG

'HVFULSWLRQ�� 6LPSOLILHV�WZR�REMHFWV�E\�GLYLGLQJ�WKHP�E\�WKHLU�JUHDWHVW�FRPPRQ�GLYLVRU�

$FFHVV� $ULWKPHWLF��<!�

,QSXW� /HYHO���$UJXPHQW����7KH�ILUVW�REMHFW�
/HYHO���$UJXPHQW����7KH�VHFRQG�REMHFW�

2XWSXW� /HYHO���,WHP����7KH�ILUVW�REMHFW�GLYLGHG�E\�WKH�JUHDWHVW�FRPPRQ�GLYLVRU�
/HYHO���,WHP����7KH�VHFRQG�REMHFW�GLYLGHG�E\�WKH�JUHDWHVW�FRPPRQ�GLYLVRU�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 'LYLGH�WKH�IROORZLQJ�H[SUHVVLRQV�E\�WKHLU�JUHDWHVW�FRPPRQ�GLYLVRU�

&RPPDQG� SIMP2(X^3+6*X^2+11*X+6, X^3-7*X-6)

5HVXOW� {X+3,X-3}

SINCOS
7\SH� &RPPDQG

'HVFULSWLRQ�� &RQYHUWV�FRPSOH[�ORJDULWKPLF�DQG�H[SRQHQWLDO�H[SUHVVLRQV�WR�H[SUHVVLRQV�ZLWK�
WULJRQRPHWULF�WHUPV�

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $Q�H[SUHVVLRQ�ZLWK�FRPSOH[�OLQHDU�DQG�H[SRQHQWLDO�WHUPV�

2XWSXW� 7KH�H[SUHVVLRQ�ZLWK�ORJDULWKPLF�DQG�H[SRQHQWLDO�VXEH[SUHVVLRQV�FRQYHUWHG�WR�
WULJRQRPHWULF�DQG�LQYHUVH�WULJRQRPHWULF�H[SUHVVLRQV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��
0XVW�EH�LQ�FRPSOH[�PRGH��IODJ�²����VHW��

([DPSOH�� ([SUHVV�HL[�LQ�WULJRQRPHWULF�WHUPV�

x
3

6x
2

11x 6+ + +

x
3

7x– 6–



Command Reference: Part A (1.1) 1-61*R�WR�,QGH[

&RPPDQG� SINCOS(EXP(i*X))

5HVXOW� COS(X)+iSIN(X)

SOLVE
7\SH� &RPPDQG

'HVFULSWLRQ�� )LQGV�]HURV�RI�DQ�H[SUHVVLRQ�HTXDWHG�WR����RU�VROYHV�DQ�HTXDWLRQ��

$FFHVV� 6\PEROLF�VROYH��<&

,QSXW� /HYHO���$UJXPHQW����7KH�H[SUHVVLRQ�RU�HTXDWLRQ�
/HYHO���$UJXPHQW����7KH�YDULDEOH�WR�VROYH�IRU�

2XWSXW� $�OLVW�RI�]HURV�RU�VROXWLRQV�

)ODJV� ,I�H[DFW�PRGH�LV�VHW��IODJ�²����FOHDU��DQG�WKHUH�DUH�QR�H[DFW�VROXWLRQV��WKH�FRPPDQG�
UHWXUQV�D�QXOO�OLVW�HYHQ�ZKHQ�WKHUH�DUH�DSSUR[LPDWH�VROXWLRQV�

([DPSOH�� )LQG�WKH�]HURV�RI�WKH�IROORZLQJ�H[SUHVVLRQ�

&RPPDQG� SOLVE(X^3-X-9,X)

5HVXOW� {X=2.24004098747}

6HH�DOVR� 62/9(9;

SOLVEVX
7\SH� &RPPDQG

'HVFULSWLRQ�� )LQGV�]HURV�RI�DQ�H[SUHVVLRQ�ZLWK�UHVSHFW�WR�WKH�FXUUHQW�YDULDEOH��RU�VROYHV�DQ�HTXDWLRQ�
ZLWK�UHVSHFW�WR�WKH�FXUUHQW�YDULDEOH���<RX�XVH�WKH�&$6�PRGHV�LQSXW�IRUP�WR�VHW�WKH�
FXUUHQW�YDULDEOH��

$FFHVV� 6\PEROLF�VROYH��<&

,QSXW� $�IXQFWLRQ�RU�HTXDWLRQ�LQ�WKH�FXUUHQW�YDULDEOH�

2XWSXW� $�OLVW�RI�]HURV�RU�VROXWLRQV�

)ODJV� )RU�D�V\PEROLF�UHVXOW��FOHDU�WKH�&$6�PRGHV�1XPHULF�RSWLRQ��IODJ�²���FOHDU��
,I�([DFW�PRGH�LV�VHW��IODJ�²����FOHDU��DQG�WKHUH�DUH�QR�H[DFW�VROXWLRQV��WKH�FRPPDQG�
UHWXUQV�D�QXOO�OLVW�HYHQ�ZKHQ�WKHUH�DUH�DSSUR[LPDWH�VROXWLRQV�

x
3

x– 9–



1-62 Command Reference: Part A (1.1)*R�WR�,QGH[

([DPSOH�� 6ROYH�WKH�IROORZLQJ�H[SUHVVLRQ�IRU����ZKHUH�;�LV�WKH�GHIDXOW�YDULDEOH�RQ�WKH�FDOFXODWRU�

&RPPDQG� SOLVEVX(X^3-X-9)

5HVXOW� {X=2.2400}

1RWH�WKDW�LI�H[DFW�PRGH�LV�VHW��WKLV�H[DPSOH�UHWXUQV�D�QXOO�OLVW�DV�WKHUH�DUH�QR�H[DFW�
VROXWLRQV�WR�WKH�HTXDWLRQ�

6HH�DOVR� 62/9(

SUBST
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 6XEVWLWXWHV�D�YDOXH�IRU�D�YDULDEOH�LQ�DQ�H[SUHVVLRQ��7KH�YDOXH�FDQ�EH�QXPHULF�RU�DQ�
H[SUHVVLRQ��

$FFHVV� $OJHEUD��>ú

,QSXW� /HYHO���$UJXPHQW����$Q�H[SUHVVLRQ�
/HYHO���$UJXPHQW����7KH�YDOXH�RU�H[SUHVVLRQ�WR�EH�VXEVWLWXWHG�

2XWSXW� 7KH�H[SUHVVLRQ�ZLWK�WKH�VXEVWLWXWLRQ�PDGH�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� 6XEVWLWXWH�[� �]���IRU�[�LQ�WKH�IROORZLQJ�H[SUHVVLRQ��DQG�DSSO\�WKH�(;3$1'�FRPPDQG�
WR�VLPSOLI\�WKH�UHVXOW�

&RPPDQG� SUBST(X^2+3*X+7,X=Z+1)
EXPAND(ANS(1))

5HVXOW� Z^2+5*Z+11

SUBTMOD
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 3HUIRUPV�D�VXEWUDFWLRQ��PRGXOR�WKH�FXUUHQW�PRGXOXV�

$FFHVV� $ULWKPHWLF��<! 02'8/2

x
3

x– 9–

x
2

3x 7+ +



Command Reference: Part A (1.1) 1-63*R�WR�,QGH[

,QSXW� /HYHO���$UJXPHQW����7KH�REMHFW�RU�QXPEHU�WR�EH�VXEWUDFWHG�IURP�
/HYHO���$UJXPHQW����7KH�REMHFW�RU�QXPEHU�WR�VXEWUDFW�

2XWSXW� 7KH�UHVXOW�RI�WKH�VXEWUDFWLRQ��PRGXOR�WKH�FXUUHQW�PRGXOXV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

SYLVESTER
7\SH� &RPPDQG

'HVFULSWLRQ�� )RU�D�V\PPHWULF�PDWUL[�$��UHWXUQV�'�DQG�3�ZKHUH�'�LV�D�GLDJRQDO�PDWUL[�DQG�
$� �37'3

$FFHVV� &DWDORJ��N

,QSXW� $�V\PPHWULF�PDWUL[�

2XWSXW� /HYHO���,WHP����WKH�GLDJRQDO�PDUWUL[��'�
/HYHO�����,WHP����7KH�PDWUL[�3�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

TABVAL
7\SH� &RPPDQG

'HVFULSWLRQ�� )RU�DQ�H[SUHVVLRQ�DQG�D�OLVW�RI�YDOXHV��UHWXUQV�WKH�UHVXOWV�RI�VXEVWLWXWLQJ�WKH�YDOXHV�IRU�WKH�
GHIDXOW�YDULDEOH�LQ�WKH�H[SUHVVLRQ�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����$Q�DOJHEUDLF�H[SUHVVLRQ�LQ�WHUPV�RI�WKH�FXUUHQW�YDULDEOH�
/HYHO���$UJXPHQW����$�OLVW�RI�YDOXHV�IRU�ZKLFK�WKH�H[SUHVVLRQ�LV�WR�EH�HYDOXDWHG�

2XWSXW� /HYHO���,WHP����7KH�DOJHEUDLF�H[SUHVVLRQ�
/HYHO���,WHP����$�OLVW�FRQWDLQLQJ�WZR�OLVWV��D�OLVW�RI�WKH�YDOXHV�DQG�D�OLVW�RI�WKH�
FRUUHVSRQGLQJ�UHVXOWV�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��



1-64 Command Reference: Part A (1.1)*R�WR�,QGH[

([DPSOH�� 6XEVWLWXWH�������DQG���LQWR� �

&RPPDQG�� TABVAL(X^2+1,{1 2 3})

5HVXOW� {{1 2 3},{2 5 10}}

TABVAR
7\SH� &RPPDQG

'HVFULSWLRQ�� )RU�D�UDWLRQDO�IXQFWLRQ�RI�WKH�FXUUHQW�YDULDEOH��FRPSXWHV�WKH�YDULDWLRQ�WDEOH��WKDW�LV�WKH�
WXUQLQJ�SRLQWV�RI�WKH�IXQFWLRQ�DQG�ZKHUH�WKH�IXQFWLRQ�LV�LQFUHDVLQJ�RU�GHFUHDVLQJ�

$FFHVV� &DWDORJ��N

,QSXW� $�UDWLRQDO�IXQFWLRQ�RI�WKH�FXUUHQW�YDULDEOH�

2XWSXW� /HYHO���,WHP����7KH�RULJLQDO�UDWLRQDO�IXQFWLRQ�
/HYHO���,WHP����$�OLVW�RI�WZR�OLVWV��7KH�ILUVW�OLVW�LQGLFDWHV�WKH�YDULDWLRQ�RI�WKH�IXQFWLRQ�
�ZKHUH�LW�LV�LQFUHDVLQJ�RU�GHFUHDVLQJ��LQ�WHUPV�RI�WKH�LQGHSHQGHQW�YDULDEOH��7KH�VHFRQG�OLVW�
LQGLFDWHV�WKH�YDULDWLRQ�LQ�WHUPV�RI�WKH�GHSHQGHQW�YDULDEOH�
/HYHO���,WHP����$�JUDSKLF�REMHFW�WKDW�VKRZV�KRZ�WKH�YDULDWLRQ�WDEOH�ZDV�FRPSXWHG�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

TAN2SC
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HSODFHV�WDQ�[��VXE�H[SUHVVLRQV�ZLWK�VLQ�[�����FRV��[��RU����FRV��[���VLQ��[��

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $Q�H[SUHVVLRQ

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

x
2

1+



Command Reference: Part A (1.1) 1-65*R�WR�,QGH[

TAN2SC2
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HSODFHV�WDQ�[��WHUPV�LQ�DQ�H[SUHVVLRQ�ZLWK�VLQ��[����FRV��[��WHUPV�

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $Q�H[SUHVVLRQ

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��
)ODJ�²����²�3UHIHU�VLQ�FRV�DIIHFWV�WKH�UHVXOW�

� ,I�IODJ�²����LV�VHW��3UHIHU�VLQ����WKHQ�7DQ�[��WHUPV�DUH�UHSODFHG�ZLWK�
��²�&RV��[��6LQ��[�

� ,I�IODJ�²����LV�FOHDU��SUHIHU�&RV����WKHQ�7DQ�[��WHUPV�DUH�UHSODFHG�ZLWK�
6LQ��[������&RV��[�

TAYLOR0
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 3HUIRUPV�D�IRXUWK�RUGHU�7D\ORU�H[SDQVLRQ�RI�DQ�H[SUHVVLRQ�DW�[� ���

$FFHVV� &DOFXOXV��<$ /,0,76�	�6(5,(6

,QSXW� $Q�H[SUHVVLRQ

2XWSXW� 7KH�7D\ORU�H[SDQVLRQ�RI�WKH�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��



1-66 Command Reference: Part A (1.1)*R�WR�,QGH[

TCHEBYCHEFF
7\SH� )XQFWLRQ

'HVFULSWLRQ�� 5HWXUQV�WKH�QWK�7FKHE\FKHII�SRO\QRPLDO�

$FFHVV� &DWDORJ��N

,QSXW� $�QRQ�QHJDWLYH�LQWHJHU��Q�

2XWSXW� 7KH�QWK�7FKHE\FKHII�SRO\QRPLDO�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

TCOLLECT
7\SH� &RPPDQG

'HVFULSWLRQ�� /LQHDUL]HV�SURGXFWV�LQ�D�WULJRQRPHWULF�H[SUHVVLRQ�E\�FROOHFWLQJ�VLQH�DQG�FRVLQH�WHUPV��DQG�
E\�FRPELQLQJ�VLQH�DQG�FRVLQH�WHUPV�RI�WKH�VDPH�DUJXPHQW�

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $Q�H[SUHVVLRQ�ZLWK�WULJRQRPHWULF�WHUPV�

2XWSXW� 7KH�VLPSOLILHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

TEXPAND
7\SH� &RPPDQG

'HVFULSWLRQ�� ([SDQGV�WUDQVFHQGHQWDO�IXQFWLRQV�

$FFHVV� 7ULJRQRPHWU\��<û

,QSXW� $Q�H[SUHVVLRQ�

2XWSXW� 7KH�WUDQVIRUPDWLRQ�RI�WKH�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��



Command Reference: Part A (1.1) 1-67*R�WR�,QGH[

([DPSOH�� 6LPSOLI\�WKH�IROORZLQJ�H[SUHVVLRQ�
OQ�VLQ�[�\��

&RPPDQG� TEXPAND(LN(SIN(X+Y)))

5HVXOW� LN(COS(Y)*SIN(X)+SIN(Y)* COS(X))

TLIN
7\SH� &RPPDQG

'HVFULSWLRQ�� /LQHDUL]HV�DQG�VLPSOLILHV�WULJRQRPHWULF�H[SUHVVLRQV��1RWH�WKDW�WKLV�IXQFWLRQ�GRHV�QRW�
FROOHFW�VLQ�DQG�FRV�WHUPV�RI�WKH�VDPH�DQJOH�

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $Q�H[SUHVVLRQ�

2XWSXW� 7KH�WUDQVIRUPDWLRQ�RI�WKH�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� /LQHDUL]H�DQG�VLPSOLI\�WKH�IROORZLQJ�

&RPPDQG� TLIN(COS(X)^4)

5HVXOW� �1/8)*COS(4X)+(1/2)*COS(2X)+(3/8)

TRAN
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�WKH�WUDQVSRVH�RI�D�PDWUL[��

$FFHVV� 0DWULFHV��<%�23(5$7,216

,QSXW� $�PDWUL[�

2XWSXW� 7KH�WUDQVSRVHG�PDWUL[�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU���1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH��7UDQVSRVH�WKH�IROORZLQJ�PDWUL[��

x( )cos( )4

1 7

2 3–



1-68 Command Reference: Part A (1.1)*R�WR�,QGH[

&RPPDQG� TRAN([[1,7][2,-3]@�
5HVXOW� [[1,2][7,-3]]

TRIG
7\SH� &RPPDQG

'HVFULSWLRQ�� &RQYHUWV�FRPSOH[�ORJDULWKPLF�DQG�H[SRQHQWLDO�VXEH[SUHVVLRQV�LQWR�WKHLU�HTXLYDOHQW�
WULJRQRPHWULF�H[SUHVVLRQV�

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $�FRPSOH[�H[SUHVVLRQ�ZLWK�ORJDULWKPLF�DQG�RU�H[SRQHQWLDO�WHUPV�

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��
0XVW�EH�LQ�&RPSOH[�PRGH��IODJ�²����VHW��

([DPSOH�� ([SUHVV�WKH�IROORZLQJ�LQ�WULJRQRPHWULF�WHUPV�

&RPPDQG� TRIG(LN(X+i))

5HVXOW�

TRIGCOS
7\SH� &RPPDQG

'HVFULSWLRQ�� 6LPSOLILHV�D�WULJRQRPHWULF�H[SUHVVLRQ�E\�DSSO\LQJ�WKH�LGHQWLW\�

5HWXUQV�RQO\�FRVLQH�WHUPV�LI�SRVVLEOH�

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $Q�H[SUHVVLRQ�ZLWK�WULJRQRPHWULF�WHUPV�

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

x i+( )ln

LN X
2

1+( ) 2 i ATAN
1
x
--- 

 ••+

2
------------------------------------------------------------------------------

xsin( )2
xcos( )2+ 1=



Command Reference: Part A (1.1) 1-69*R�WR�,QGH[

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� 75,*6,1��75,*7$1

TRIGSIN
7\SH� &RPPDQG

'HVFULSWLRQ�� 6LPSOLILHV�D�WULJRQRPHWULF�H[SUHVVLRQ�E\�DSSO\LQJ�WKH�LGHQWLW\�

5HWXUQV�RQO\�VLQH�WHUPV�LI�SRVVLEOH�

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $Q�H[SUHVVLRQ�

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� 75,*&26��75,*7$1

TRIGTAN
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HSODFHV�VLQ�DQG�FRV�WHUPV�LQ�D�WULJRQRPHWULF�H[SUHVVLRQ�ZLWK�WDQ�WHUPV�

$FFHVV� 7ULJRQRPHWU\��>û

,QSXW� $Q�H[SUHVVLRQ�

2XWSXW� 7KH�WUDQVIRUPHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� 75,*&26��75,*6,1

xsin( )2
xcos( )2+ 1=



1-70 Command Reference: Part A (1.1)*R�WR�,QGH[

TRUNC
7\SH� &RPPDQG

'HVFULSWLRQ�� 7UXQFDWHV�D�VHULHV�H[SDQVLRQ�

$FFHVV� &DWDORJ��N

,QSXW� /HYHO���$UJXPHQW����7KH�H[SUHVVLRQ�WKDW�\RX�ZDQW�WR�WUXQFDWH�
/HYHO���$UJXPHQW����7KH�H[SUHVVLRQ�WR�WUXQFDWH�ZLWK�UHVSHFW�WR�

2XWSXW� 7KH�H[SUHVVLRQ�IURP�/HYHO���$UJXPHQW����ZLWK�WHUPV�RI�RUGHU�JUHDWHU�WKDQ�RU�HTXDO�WR�
WKH�RUGHU�RI�WK�H[SUHVVLRQ�LQ�/HYHO���$UJXPHQW���UHPRYHG�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

TSIMP
7\SH� &RPPDQG

'HVFULSWLRQ�� 3HUIRUPV�VLPSOLILFDWLRQV�RQ�H[SUHVVLRQV�LQYROYLQJ�H[SRQHQWLDOV�DQG�ORJDULWKPV��

$FFHVV� ([SRQHQWLDO�DQG�ORJDULWKPV��<*

,QSXW� $Q�H[SUHVVLRQ

2XWSXW� 7KH�VLPSOLILHG�H[SUHVVLRQ�

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

6HH�DOVR� 7(;3$1'
7/,1

VANDERMONDE
7\SH� &RPPDQG

'HVFULSWLRQ�� %XLOGV�D�9DQGHUPRQGH�PDWUL[�IURP�D�OLVW�RI�REMHFWV��7KDW�LV��IRU�D�OLVW�RI�Q�REMHFWV��WKH�
FRPPDQG�FUHDWHV�DQ�Q�ï�Q�PDWUL[��7KH�LWK�URZ�LQ�WKH�PDWUL[�FRQVLVWV�RI�WKH�OLVW�LWHPV�
UDLVHG�WR�WKH�SRZHU�RI��L²����

$FFHVV� 0DWULFHV��<%�&5($7(

,QSXW� $�OLVW�RI�REMHFWV�



Command Reference: Part A (1.1) 1-71*R�WR�,QGH[

2XWSXW� 7KH�FRUUHVSRQGLQJ�9DQGHUPRQGH�PDWUL[��

)ODJV� ([DFW�PRGH�PXVW�EH�VHW��IODJ�²����FOHDU��
1XPHULF�PRGH�PXVW�QRW�EH�VHW��IODJ�²���FOHDU��

([DPSOH�� %XLOG�D�9DQGHUPRQGH�PDWUL[�IURP�WKH�IROORZLQJ�OLVW�RI�REMHFWV�
^[��\��]`

&RPPDQG� VANDERMONDE({x,y,z})

5HVXOW�

VER
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�WKH�&RPSXWHU�$OJHEUD�6\VWHP�YHUVLRQ�QXPEHU��DQG�GDWH�RI�UHOHDVH�

$FFHVV� &DWDORJ��N

,QSXW� 1R�LQSXW�UHTXLUHG�

2XWSXW� 7KH�YHUVLRQ�DQG�UHOHDVH�GDWH�RI�WKH�&RPSXWHU�$OJHEUD�6\VWHP�VRIWZDUH�

XNUM
7\SH� &RPPDQG

'HVFULSWLRQ�� &RQYHUWV�DQ�REMHFW�RU�D�OLVW�RI�REMHFWV�WR�DSSUR[LPDWH�QXPHULF�IRUPDW�

$FFHVV� &DWDORJ��N

,QSXW� $Q�REMHFW�RU�OLVW�RI�REMHFWV�

2XWSXW� 7KH�REMHFWV�LQ�QXPHULF�IRUPDW�

([DPSOH�� )LQG�WKH�DSSUR[LPDWH�YDOXH�RI�π�����H��DQG��FRV����
&RPPDQG� XNUM({π/2,3*e,4*COS(2})

5HVXOWV� {1.5707963268 8.15484548538 -1.66458734619}

1 1 1

x y z

x
2

y
2

z
2



1-72 Command Reference: Part A (1.1)*R�WR�,QGH[

XQ
7\SH� &RPPDQG

'HVFULSWLRQ�� &RQYHUWV�D�QXPEHU��RU�D�OLVW�RI�QXPEHUV�LQ�GHFLPDO�IRUPDW��WR�UDWLRQDO�IRUPDW��

$FFHVV� &DWDORJ��N

,QSXW� $�QXPEHU��RU�D�OLVW�RI�QXPEHUV�

2XWSXW� 7KH�QXPEHU�RU�OLVW�RI�QXPEHUV�LQ�UDWLRQDO�IRUPDW��

([DPSOH�� ([SUHVV�������LQ�UDWLRQDO�IRUPDW�
&RPPDQG� XQ(.3658)

5HVXOWV� 1829/5000

ZEROS
7\SH� &RPPDQG

'HVFULSWLRQ�� 5HWXUQV�WKH�]HURV�RI�D�IXQFWLRQ�RI�RQH�YDULDEOH��ZLWKRXW�PXOWLSOLFLW\�

$FFHVV� 6\PEROLF�VROYH��<&

,QSXW� /HYHO���$UJXPHQW����$Q�H[SUHVVLRQ�
/HYHO���$UJXPHQW����7KH�YDULDEOH�WR�VROYH�IRU�

2XWSXW� 7KH�VROXWLRQ�RU�VROXWLRQV�IRU�WKH�H[SUHVVLRQ�HTXDWHG�WR���

)ODJV� )RU�D�V\PEROLF�UHVXOW��FOHDU�WKH�&$6�PRGHV�1XPHULF�RSWLRQ��IODJ�²���FOHDU��
7KH�IROORZLQJ�IODJ�²VHWWLQJV�DIIHFW�WKH�UHVXOW�

� ,I�([DFW�PRGH�LV�VHW��IODJ�²����LV�FOHDU���WKH�IXQFWLRQ�DWWHPSWV�WR�ILQG�H[DFW�VROXWLRQV�
RQO\��7KLV�PD\�UHWXUQ�D�QXOO�OLVW��HYHQ�LI�DSSUR[LPDWH�VROXWLRQV�H[LVW�

� ,I�$SSUR[LPDWH�PRGH�LV�VHW��IODJ�²����VHW���WKH�IXQFWLRQ�ILQGV�QXPHULF�URRWV�

� ,I�&RPSOH[�PRGH�LV�VHW�IODJ�²����VHW��WKH�IXQFWLRQ�VHDUFKHV�IRU�UHDO�DQG�FRPSOH[�
URRWV�


