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Working in RPN mode
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Introduction
7KLV�DSSHQGL[�GHVFULEHV�WKH�531�RSHUDWLQJ�PRGH��DQG�KRZ�WR�ZRUN�ZLWK�
WKLV�PRGH��,W�DOVR�GHVFULEHV�KRZ�WR�XVH�WKH�LQWHUDFWLYH�VWDFN�FRPPDQGV�WR�
PDQLSXODWH�WKH�REMHFWV�RQ�WKH�VWDFN��

531�VWDQGV�IRU�5HYHUVH�3ROLVK�1RWDWLRQ��7KH�PDLQ�IHDWXUH�RI�WKLV�QRWDWLRQ�
LV�WKDW�\RX�VSHFLI\�RSHUDWLRQV�DIWHU�WKH�QXPEHUV�RU�REMHFWV�WR�RSHUDWH�RQ��
:KHQ�\RX�XVH�WKH�+3���*�LQ�531�PRGH��\RX�KDYH�DFFHVV�WR�WKH�VWDFN��
531�PRGH��LQ�FRQMXQFWLRQ�ZLWK�WKH�VWDFN��PDNHV�LW�HDV\�WR�UH�XVH�WKH�
UHVXOWV�RI�SUHYLRXV�RSHUDWLRQV��DQG�WR�SHUIRUP�FKDLQV�RI�FDOFXODWLRQV��
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Using the stack
,Q�RUGHU�WR�SHUIRUP�RSHUDWLRQV�LQ�531�PRGH��\RX�SODFH�WKH�REMHFW�RU�
REMHFWV�RQ�WKH�VWDFN��WKHQ�DSSO\�WKH�RSHUDWLRQ��

(QWULHV�RQ�WKH�VWDFN�DUH�QXPEHUHG��DV�LQ�WKH�
H[DPSOH�DW�WKH�ULJKW���(DFK�HQWU\�RQ�WKH�
VWDFN�KDV�DQ�DVVRFLDWHG�OHYHO��7KH�OHYHO�LV�WKH�
QXPEHU�RI�WKH�OLQH�RQ�ZKLFK�WKH�HQWU\�
DSSHDUV��,Q�WKH�H[DPSOH�DW�WKH�ULJKW�����LV�RQ�
OHYHO������LV�RQ�OHYHO���� �LV�RQ�OHYHO����DQG�
VR�RQ�

7R�VHW�531�PRGH��SUHVV�h�WR�DFFHVV�WKH�&DOFXODWRU�0RGHV�LQSXW�IRUP��
DQG�VHW�WKH�2SHUDWLQJ�PRGH�RSWLRQ�WR�531�

Placing objects on the stack

<RX�FDQ�FUHDWH�QHZ�REMHFWV�DQG�SODFH�WKHP�RQ�WKH�VWDFN��RU�\RX�FDQ�
UHWULHYH�REMHFWV�IURP�PHPRU\�DQG�SODFH�WKHP�RQ�WKH�VWDFN�

� 7R�HQWHU�D�QXPEHU�RQ�WKH�VWDFN�

D� 8VH�WKH�QXPHULF�NH\V�WR�HQWHU�WKH�QXPEHU��7KH�QXPEHU�DSSHDUV�RQ�
WKH�FRPPDQG�OLQH�

E� :KHQ�\RX�ILQLVK�HQWHULQJ�WKH�QXPEHU��SUHVV�\��7KH�QXPEHU�
DSSHDUV�RQ�OHYHO���RI�WKH�VWDFN��

� 7R�HQWHU�DQ�REMHFW�WKDW�\RX�FUHDWH�LQ�DQ�DSSOLFDWLRQ��VXFK�DV�D�PDWUL[�RU�
DQ�HTXDWLRQ�

D� $FFHVV�0DWUL[�:ULWHU�RU�(TXDWLRQ�:ULWHU�

E� &UHDWH�WKH�PDWUL[�RU�WKH�HTXDWLRQ�

F� 3UHVV�\�WR�SODFH�LW�RQ�OHYHO���RI�WKH�VWDFN�

� 7R�UHWULHYH�DQ�REMHFW�IURP�PHPRU\�DQG�SODFH�LW�RQ�WKH�VWDFN�

D� 3UHVV�j�WR�GLVSOD\�WKH�GLUHFWRULHV�DQG�YDULDEOHV�LQ�WKH�FXUUHQW�
GLUHFWRU\��

E� 1DYLJDWH�WR�WKH�GLUHFWRU\�WKDW�KROGV�WKH�REMHFW�\RX�ZDQW�

F� 3UHVV�WKH�DSSURSULDWH�IXQFWLRQ�NH\�WR�VHOHFW�WKH�REMHFW��,W�DSSHDUV�
RQ�OHYHO���RI�WKH�VWDFN�

:KHQ�\RX�DGG�D�QHZ�LWHP�WR�WKH�VWDFN��WKH�H[LVWLQJ�LWHPV�DUH�SXVKHG�XS�D�
OHYHO��7KDW�LV��WKH�LWHP�DW�OHYHO���LV�SXVKHG�XS�WR�OHYHO����DQG�WKH�LWHP�DW�
OHYHO���LV�SXVKHG�XS�WR�OHYHO���DQG�VR�RQ�

8745
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Performing RPN calculations

<RX�XVH�WKH�FRPPDQG�OLQH�DQG�WKH�VWDFN�WR�SHUIRUP�531�FDOFXODWLRQV�

� :KHQ�\RX�XVH�D�FRPPDQG�WKDW�WDNHV�RQO\�RQH�DUJXPHQW��\RX�FDQ�
H[HFXWH�WKH�FRPPDQG�ZLWK�WKH�DUJXPHQW�RQ�WKH�FRPPDQG�OLQH�RU�WKH�
VWDFN�

� :KHQ�\RX�XVH�D�FRPPDQG�WKDW�UHTXLUHV�PXOWLSOH�DUJXPHQWV¦WKDW�LV��D�
FRPPDQG�WKDW�QHHGV�PRUH�WKDQ�RQH�REMHFW�WR�DFW�RQ¦\RX�SODFH�WKH�
DUJXPHQWV�RQ�WKH�VWDFN�EHIRUH�\RX�DSSO\�WKH�FRPPDQG��<RX�VSHFLI\�
RQH�DUJXPHQW�SHU�OHYHO��LQ�WKH�FRUUHFW�RUGHU��<RX�FDQ�DSSO\�D�PXOWLSOH�
DUJXPHQW�FRPPDQG�ZKHQ�WKH�ODVW�DUJXPHQW�LV�VWLOO�RQ�WKH�FRPPDQG�
OLQH�

$�FRPPDQGªV�DUJXPHQWV�DUH�UHPRYHG�IURP�WKH�VWDFN�ZKHQ�WKH�FRPPDQG�
LV�H[HFXWHG��DQG�UHSODFHG�E\�WKH�UHVXOW�RI�WKH�RSHUDWLRQ�

)RU�H[DPSOH��WR�ILQG�WKH�FXEH�RI�����\RX�QHHG�WR�VSHFLI\�WZR�DUJXPHQWV��
WKH�QXPEHU������DQG�WKH�LQGH[������

7R�SHUIRUP�WKH�FDOFXODWLRQ��\RX�HQWHU�

��\�q

7KDW�LV��\RX�HQWHU����RQWR�WKH�VWDFN��DQG���LV�RQ�WKH�FRPPDQG�OLQH�EHIRUH�
\RX�DSSO\�WKH�RSHUDWLRQ��6LQFH�WKH�q�RSHUDWLRQ�UHTXLUHV�WZR�DUJXPHQWV��
LW�XVHV�WKH�YDOXH�RQ�OHYHO���DV�WKH�ILUVW�DUJXPHQW��DQG�WKH�YDOXH�RQ�WKH�
FRPPDQG�OLQH�DV�WKH�VHFRQG�DUJXPHQW�

$OWHUQDWLYHO\��\RX�FDQ�SODFH����RQ�VWDFN�OHYHO����DQG���RQ�VWDFN�OHYHO���
EHIRUH�\RX�DSSO\�WKH�q RSHUDWLRQ��7KH�RSHUDWLRQ�XVHV�WKH�YDOXH�RQ�OHYHO���
DV�WKH�ILUVW�DUJXPHQW��DQG�WKH�YDOXH�RQ�OHYHO���DV�WKH�VHFRQG�DUJXPHQW�

1RWH�WKDW�ZKHQ�\RX�SODFH�DOO�DUJXPHQWV�RQ�WKH�VWDFN�EHIRUH�\RX�DSSO\�D�
FRPPDQG��\RX�FDQ�XQGR�WKH�FRPPDQG��E\�SUHVVLQJ�>ò���DQG�UHWXUQ�
WR�WKH�RULJLQDO�VWDFN��

)RU�H[DPSOH��LI�\RX�SODFH�ERWK�DUJXPHQWV�RQ�WKH�VWDFN�EHIRUH�\RX�DSSO\�
WKH�q RSHUDWLRQ�DERYH��>ò UHWXUQV����RQ�OHYHO���DQG���RQ�OHYHO����,I�
\RX�DSSO\�WKH�FRPPDQG�ZLWK�WKH�ODVW�DUJXPHQW�RQ�WKH�FRPPDQG�OLQH¦
WKDW�LV����\�q¦WKH�>ò�RSHUDWLRQ�UHWXUQV�RQO\����RQ�OHYHO���
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Example stack calculations

Using a one-argument command
�� ,I�WKH�DUJXPHQW�LV�QRW�DOUHDG\�RQ�OHYHO���RI�WKH�VWDFN��HQWHU�WKH�DUJX�

PHQW�RQWR�WKH�FRPPDQG�OLQH��DQG��RSWLRQDOO\��RQWR�WKH�VWDFN���,I�WKH�
DUJXPHQW�LV�DOUHDG\�RQ�OHYHO���RI�WKH�VWDFN��JR�VWUDLJKW�WR�VWHS���

�� ([HFXWH�WKH�FRPPDQG�

([DPSOH��7R�FDOFXODWH�

�� (QWHU����DQG�SUHVV�\�

�� 3UHVV�s�

7KH�UHVXOW�RI�VLQ����LV�QRZ�RQ�OHYHO���RI�WKH�VWDFN��7KLV�UHVXOW�FDQ�EH�
XVHG�DV�WKH�DUJXPHQW�RI�D�IXUWKHU�FRPPDQG�ZLWKRXW�WKH�UHVXOW�QHHGLQJ�
WR�EH�PDQXDOO\�HQWHUHG�

�� 3UHVV�y�

1RWH�WKDW�LI�\RX�JHW�D�V\PEROLF�DQVZHU�ZKHQ�\RX�ZDQWHG�D�QXPHULF�
DQVZHU��SUHVV�>���7KH�V\PEROLF�DQVZHU�LV�HYDOXDWHG�

Using a multi-argument command

Method 1

�� (QWHU�WKH�DUJXPHQWV��SUHVVLQJ�\ DIWHU�HDFK�RQH�

�� ([HFXWH�WKH�FRPPDQG�

([DPSOH��7R�FDOFXODWH����á���

�� (QWHU����DQG�SUHVV�\�

�� (QWHU����DQG�SUHVV�\�

���LV�QRZ�RQ�OHYHO���RI�WKH�VWDFN�DQG����LV�
RQ�OHYHO���

�� 3UHVV���

,Q�WKLV�H[DPSOH��WKH�RUGHU�LQ�ZKLFK�\RX�HQWHU�WKH�DUJXPHQWV�GRHV�QRW�
DIIHFW�WKH�DQVZHU��+RZHYHU��WKLV�LV�QRW�DOZD\V�WKH�FDVH�ZLWK�WZR�DUJXPHQW�
FRPPDQGV��,Q�WKH�FXEH�H[DPSOH�RQ�SDJH (����WKH�UHVXOW�RI�HQWHULQJ�WKH���
EHIRUH�WKH����LV�WKH���UDLVHG�WR�WKH�SRZHU�RI�����D�YHU\�GLIIHUHQW�UHVXOW�WR����
UDLVHG�WR�WKH�SRZHU�RI����2WKHU�H[DPSOHV�ZKHUH�WKH�RUGHU�\RX�HQWHU�WKH�
DUJXPHQWV�LV�LPSRUWDQW�LQFOXGH�VXEWUDFWLRQ��GLYLVLRQ��DQG�WKH�SHUFHQWDJH�
FRPPDQGV������&+��DQG��7��

�
��VLQ

�����������������
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Method 2

,Q�PHWKRG���DERYH��HDFK�DUJXPHQW�LV�HQWHUHG�RQWR�LWV�RZQ�OHYHO�RI�WKH�
VWDFN�EHIRUH�WKH�FRPPDQG�LV�H[HFXWHG��$QRWKHU�ZD\�LV�WR�HQWHU�DOO�WKH�
HOHPHQWV�RQWR�WKH�FRPPDQG�OLQH�VHSDUDWLQJ�HDFK�ZLWK�D�VSDFH��<RX�FDQ�
WKHQ�HLWKHU�

� SUHVV�\�WR�SODFH�WKH�DUJXPHQWV�RQWR�WKH�VWDFN�DQG�WKHQ�H[HFXWH�
\RXU�FRPPDQG�RU

� H[HFXWH�\RXU�FRPPDQG�ZLWK�WKH�DUJXPHQWV�VWLOO�RQ�WKH�FRPPDQG�OLQH�

([DPSOH��7R�FDOFXODWH�

�� (QWHU��������F��

�� 3UHVV�\�

�� 3UHVV�>ð�

6WHS���FDQ�EH�RPLWWHG�LI�\RX�ZLOO�QRW�ZDQW�WR�XQGR�WKH�FRPPDQG�DQG�VHH�
WKH�DUJXPHQWV��3UHVVLQJ�>ò�ZLWKRXW�KDYLQJ�ILUVW�SODFHG�WKH�DUJXPHQWV�
RQ�WKH�VWDFN�GHOHWHV�DOO�UHFRUG�RI�WKH�FRPPDQG��WKH�UHVXOW�DQG�WKH�
DUJXPHQWV��2Q�WKH�RWKHU�KDQG��LI�\RX�SODFH�WKH�DUJXPHQWV�RQ�WKH�VWDFN�
EHIRUH�H[HFXWLQJ�WKH�FRPPDQG��SUHVVLQJ�>ò�GHOHWHV�WKH�UHVXOW�EXW�UH�
GLVSOD\V�WKH�DUJXPHQWV�

Multi-command calculations

%HFDXVH�WKH�UHVXOW�RI�D�FDOFXODWLRQ�LV�UHWDLQHG�RQ�WKH�VWDFN��\RX�FDQ�HDVLO\�
SHUIRUP�FRPSOH[�FDOFXODWLRQV�E\�DFFXPXODWLQJ�WKH�UHVXOWV�RI�VXE�
FDOFXODWLRQV�RQ�WKH�VWDFN�DQG�WKHQ�WUHDWLQJ�WKHVH�UHVXOWV�DV�WKH�DUJXPHQWV�
LQ�D�IXUWKHU�FDOFXODWLRQ�

([DPSOH��7R�FDOFXODWH�

�� (QWHU���<R�

7KH�UHVXOW¦���¦DSSHDUV�RQ�OHYHO���RI�WKH�VWDFN�

�� (QWHU����DQG�SUHVV�\�

�� (QWHU����DQG�SUHVV�\�

�� 3UHVV���

7KH�SURGXFW�RI����DQG���¦���¦DSSHDUV�RQ�OHYHO����DQG�WKH�SUHYLRXV�
UHVXOW¦���¦LV�DW�OHYHO���

5314413

13
2

17 19×( )–
3
7
---+
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�� 3UHVV���

7KH�WZR�SUHYLRXV�UHVXOWV¦���¦DQG����¦DUH�QRZ�WUHDWHG�DV�WKH�
DUJXPHQWV�LQ�D�IXUWKHU�RSHUDWLRQ��7KLV�RSHUDWLRQ�UHSODFHV�WKH�
DUJXPHQWV�ZLWK�WKH�UHVXOW�RI�WKH�RSHUDWLRQ��WKDW�LV��WKH�GLIIHUHQFH�
EHWZHHQ�WKH�ILUVW�UHVXOW�DQG�WKH�VHFRQG�

�� 3UHVV��\�z�WR�SODFH�WKH�UHVXOW�RI� �RQ�OHYHO����

,I�WKH�FDOFXODWRU�LV�LQ�H[DFW�PRGH��WKH�UHVXOW�DSSHDUV�DV�D�IUDFWLRQ�

�� 3UHVV�=�WR�DGG�WKLV�WR�WKH�SUHYLRXV�UHVXOW�

,I�WKH�FDOFXODWRU�LV�LQ�H[DFW�PRGH��WKH�DQVZHU�LV�GLVSOD\HG�DV�D�QXPEHU�
DQG�D�IUDFWLRQ��7R�GLVSOD\�WKH�DSSUR[LPDWH�DQVZHU�WR����GLJLW�DFFXUDF\��
SUHVV >�

Using computer algebra commands

([DPSOH��7R�VXEVWLWXWH�[� �\�����LQ�

�� 8VH�(TXDWLRQ�:ULWHU�WR�FUHDWH� �DQG�SUHVV�\�WR�SODFH�LW�RQ�
VWDFN�OHYHO����

�� 8VH�(TXDWLRQ�:ULWHU�WR�FUHDWH�WKH�VXEVWLWXWLRQ��[� �\������DQG�SUHVV�
\�WR�SODFH�LW�RQ�VWDFN�OHYHO����7KLV�SXVKHV�WKH�SUHYLRXV�H[SUHVVLRQ�
WR�VWDFN�OHYHO���

�� 3UHVV�>ú�WR�DFFHVV�WKH�$OJHEUD�FRPPDQG�PHQX�DQG�VHOHFW�WKH�
68%67�FRPPDQG��7KH�+3���*�SHUIRUPV�WKH�VXEVWLWXWLRQ�DQG�WKH�UHVXOW�
DSSHDUV�DW�VWDFN�OHYHO���

3
7
---

x
2

3x 7+ +

x
2

3x 7+ +
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Manipulating stack data
7KH�+3���*�SURYLGHV�IXQFWLRQV�WR�PDQLSXODWH�WKH�VWDFN�OHYHOV��7R�DFFHVV�
WKHVH�IXQFWLRQV��\RX�HQWHU�LQWHUDFWLYH�VWDFN�PRGH��

� 7R�HQWHU�LQWHUDFWLYH�VWDFN�PRGH��SUHVV�[�

7KH�LQWHUDFWLYH�VWDFN�FRPPDQGV�DSSHDU�RQ�WKH�IXQFWLRQ�NH\�PHQX��

D� 8VH�WKH�DUURZ�NH\V�WR�QDYLJDWH�XS�DQG�GRZQ�WKH�VWDFN�WR�VHOHFW�WKH�
VWDFN�OHYHO�WKDW�\RX�ZDQW�

E� 8VH�WKH�IXQFWLRQ�NH\V�WR�VHOHFW�WKH�FRPPDQG�WKDW�\RX�ZDQW�WR�DSSO\�
WR�WKH�FXUUHQW�VWDFN�OHYHO�

� 7R�H[LW�LQWHUDFWLYH�VWDFN�PRGH�DQG�UHWXUQ�WR�QRUPDO�VWDFN�RSHUDWLRQV�

� SUHVV�\�WR�DSSO\�WKH�LQWHUDFWLYH�VWDFN�FRPPDQG�WKDW�\RX�
VHOHFWHG��RU

� SUHVV���WR�FDQFHO�WKH�FRPPDQG�

:KHQ�\RX�HQWHU�LQWHUDFWLYH�VWDFN�PRGH��GDWD�RQ�WKH�VWDFN�LV�GLVSOD\HG�LQ�
WH[W�PRGH��)RU�H[DPSOH��DQ\�HTXDWLRQV�RQ�WKH�VWDFN�DUH�GLVSOD\HG�LQ�WH[W�
PRGH�UDWKHU�WKDQ�WH[WERRN�PRGH�

Interactive stack commands

&RPPDQG )XQFWLRQ

→/,67 &UHDWHV�D�OLVW�WKDW�FRQWDLQV�WKH�VWDFN�REMHFWV�IURP���WR�
WKH�FXUUHQW�OHYHO��7KH�QHZO\�FUHDWHG�OLVW�LV�SODFHG�RQ�
OHYHO���RI�WKH�VWDFN��DQG�WKH�RULJLQDO�REMHFWV�DUH�
UHPRYHG�

'5231 'HOHWHV�DOO�OHYHOV�EHORZ�WKH�VHOHFWHG�OHYHO�

'831 'XSOLFDWHV�WKH�OHYHOV�IURP�WKH�FXUUHQWO\�VHOHFWHG�OHYHO�
WR�OHYHO����DQG�SXVKHV�XS�WKH�H[LVWLQJ�OHYHOV�WR�DFFRP�
PRGDWH�WKH�GXSOLFDWHG�OHYHOV�

(&+2 3UHVV�(&+2��WKHQ�\�WR�FRS\�WKH�FRQWHQWV�RI�WKH�FXU�
UHQW�OHYHO�WR�WKH�FRPPDQG�OLQH��(GLW�WKH�FRQWHQWV�RQ�WKH�
FRPPDQG�OLQH��DQG�SUHVV�\�WR�SODFH�WKHP�RQ�OHYHO���
RI�WKH�VWDFN�
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(',7 2SHQV�WKH�FRQWHQWV�RI�WKH�FXUUHQW�OHYHO�LQ�WKH�PRVW�
DSSURSULDWH�HGLWRU��UHDG\�IRU�HGLWLQJ��)RU�H[DPSOH��LI�WKH�
FXUUHQW�OHYHO�FRQWDLQV�D�PDWUL[��WKH�PDWUL[�RSHQV�LQ�
0DWUL[�:ULWHU�

*272 3URPSWV�IRU�D�VWDFN�OHYHO�WR�VHOHFW��WKHQ�VHOHFWV�WKH�OHYHO�
QXPEHU�WKDW�\RX�HQWHU�

,1)2 'LVSOD\V�LQIRUPDWLRQ�DERXW�WKH�REMHFW�DW�WKH�FXUUHQW�
OHYHO��LQFOXGLQJ�LWV�VL]H�LQ�E\WHV�

.((3 'HOHWHV�DOO�OHYHOV�DERYH�WKH�VHOHFWHG�OHYHO�

/(9(/ &RSLHV�WKH�FXUUHQW�OHYHO�QXPEHU�WR�OHYHO���RI�WKH�VWDFN�

3,&. &RSLHV�WKH�FRQWHQWV�RI�WKH�FXUUHQW�OHYHO�WR�VWDFN�OHYHO����
$OO�H[LVWLQJ�OHYHOV�DUH�SXVKHG�XS�RQH�OHYHO�

52// 0RYHV�WKH�FRQWHQWV�RI�WKH�FXUUHQW�OHYHO�WR�OHYHO����7KH�
SRUWLRQ�RI�WKH�VWDFN�EHORZ�WKH�FXUUHQW�OHYHO�LV�UROOHG�XS�
WR�ILOO�WKH�VSDFH�WKDW�LV�OHIW�

52//' 0RYHV�WKH�FRQWHQWV�RI�OHYHO���WR�WKH�FXUUHQW�OHYHO��7KH�
SRUWLRQ�RI�WKH�VWDFN�EHQHDWK�WKH�FXUUHQW�OHYHO�LV�UROOHG�
GRZQ�WR�ILOO�WKH�VSDFH�OHIW�E\�WKH�LWHP�DW�OHYHO���

9,(: 'LVSOD\V�WKH�FRQWHQWV�RI�WKH�FXUUHQW�OHYHO�LQ�WH[WERRN�
PRGH�

&RPPDQG )XQFWLRQ��&RQWLQXHG�
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