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Chapter 9

Lists and Sequences

Creating Lists

To enter a list from the keyboard

�� 3UHVV��� 7KH�EUDFHV�LQGLFDWH�WKH�EHJLQQLQJ�DQG�HQG�RI�D�OLVW�

�� (QWHU�WKH�HOHPHQWV�RI�WKH�OLVW��VHSDUDWLQJ�HDFK�ZLWK�D�FRPPD��>I��

�� 3UHVV�\�

1RWH�WKDW�WKH�OLVW�LV�GLVSOD\HG�ZLWKRXW�FRPPDV�

To assemble a list from a set of stack objects

,I�\RX�DUH�ZRUNLQJ�LQ�531�PRGH��\RX�FDQ�DVVHPEOH�D�OLVW�IURP�D�
FRQWLJXRXV�VHW�RI�REMHFWV�DOUHDG\�RQ�WKH�VWDFN�

�� (QWHU�WKH�REMHFWV�RQ�WKH�VWDFN��RU�SODFH�WKHP�DW�WKH�ERWWRP�RI�WKH�
VWDFN��OHYHO����OHYHO����DQG�VR�RQ��

�� (QWHU�WKH�QXPEHU�RI�REMHFWV�\RX�ZDQW�LQ�WKH�OLVW�RQ�WKH�ILUVW�OHYHO�RI�WKH�
VWDFN�

�� ([HFXWH�WKH�→/,67�FRPPDQG�WR�FRQYHUW�WKH�REMHFWV�WR�D�OLVW�

7KH�72�/,67�FRPPDQG�FDQ�EH�H[HFXWHG�E\�SUHVVLQJ�<N�/,67�→/,67�

To append a new object to the beginning of a list
�� (QWHU�RU�VHOHFW�WKH�QHZ�REMHFW�

�� 3UHVV�=�

�� (QWHU�RU�VHOHFW�WKH�OLVW�

�� 3UHVV�\�

,Q�531�PRGH��IROORZ�VWHSV�������DQG���
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To append a new object to the end of a list
�� (QWHU�RU�VHOHFW�WKH�OLVW�

�� 3UHVV�=�

�� (QWHU�RU�VHOHFW�WKH�QHZ�REMHFW�

�� 3UHVV�\�

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

List Processing

To apply a one-argument command to each element in a 
list

7KH�RUGHU�LQ�ZKLFK�\RX�HQWHU�WKH�FRPPDQG�DQG�WKH�OLVW�GHSHQGV�RQ�WKH�
W\SH�RI�IXQFWLRQ�LW�LV��SUHIL[�RU�SRVWIL[�

$�SUHIL[�IXQFWLRQ�LV�RQH�ZKRVH�QDPH�RU�DEEUHYLDWLRQ�XVXDOO\�FRPHV�
EHIRUH�LWV�DUJXPHQWV��IRU�H[DPSOH��6,1�[��DQG�64�[��\��

$�SRVWIL[�IXQFWLRQ�LV�RQH�ZKRVH�QDPH�RU�DEEUHYLDWLRQ�XVXDOO\�FRPHV�
DIWHU�LWV�DUJXPHQWV��IRU�H[DPSOH�����

7KH�IROORZLQJ�H[DPSOH�VKRZV�KRZ�WR�WKH�DSSO\�D�RQH�DUJXPHQW�SUHIL[�
FRPPDQG�WR�D�OLVW�LI�\RX�DUH�ZRUNLQJ�LQ�DOJHEUDLF�PRGH��7KH�WDEOH�EHORZ�
WKH�H[DPSOH�JLYHV�WKH�RUGHU�RI�WKH�VWHSV�IRU�SRVWIL[�IXQFWLRQV��DQG�IRU�
ZKHQ�\RX�DUH�ZRUNLQJ�LQ�531�PRGH�

�� (QWHU�RU�VHOHFW�WKH�FRPPDQG�

)RU�H[DPSOH��64���

�� (QWHU�RU�VHOHFW�WKH�OLVW�

)RU�H[DPSOH��64�^�������`��

�� 3UHVV�\�

7KH�DQVZHU�LV�D�QHZ�OLVW��ZLWK�HDFK�HOHPHQW�WKH�VTXDUH�RI�HDFK�HOHPHQW�
LQ�WKH�RULJLQDO�OLVW��^���������`�
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,I�\RX�DUH�H[HFXWLQJ�D�SRVWIL[�IXQFWLRQ��RU�ZRUNLQJ�LQ�531�PRGH��WKH�VWHSV�
\RX�VKRXOG�WDNH�DUH�JLYHQ�LQ�WKH�IROORZLQJ�WDEOH�

$QRWKHU�H[DPSOH��7R�ILQG�WKH�IDFWRULDO�RI�������DQG���ZKLOH�ZRUNLQJ�LQ�
DOJHEUDLF�PRGH�

�� (QWHU�RU�VHOHFW�WKH�OLVW��^�������`�

�� 6HOHFW�WKH�IDFWRULDO�FRPPDQG��<P�352%$%,/,7<��

�� 3UHVV�\�

7KH�DQVZHU�LV�^����������`��

To add corresponding elements of two lists
�� (QWHU�RU�VHOHFW�WKH�ILUVW�OLVW�

)RU�H[DPSOH��^�������`�

�� 6HOHFW�WKH�$''�FRPPDQG�

<P/,67�$''

�� (QWHU�WKH�VHFRQG�OLVW�

)RU�H[DPSOH��^���¥���¥�`�

7KH�QXPEHU�RI�HOHPHQWV�LQ�WKH�VHFRQG�OLVW�PXVW�EH�WKH�VDPH�DV�WKH�
QXPEHU�RI�HOHPHQWV�LQ�WKH�ILUVW�OLVW�

�� 3UHVV�\�

7KH�DQVZHU�LV�^�������`�

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

Prefix Postfix

Algebraic 1, 2, 3 2, 1, 3

RPN 2, 3, 1 2, 1
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To concatenate two lists

7R�FRQFDWHQDWH�WZR�OLVWV�LV�WR�IRUP�D�OLVW�PDGH�XS�RI�WKH�HOHPHQWV�RI�ERWK�
OLVWV��7KH�RUGHU�RI�WKH�HOHPHQWV�LQ�HDFK�VXE�OLVW�LV�SUHVHUYHG�

�� (QWHU�WKH�OLVW�ZKRVH�HOHPHQWV�ZLOO�IRUP�WKH�ILUVW�SDUW�RI�WKH�
FRQFDWHQDWHG�OLVW�

)RU�H[DPSOH��^�������`

�� 3UHVV�=�

�� (QWHU�WKH�OLVW�ZKRVH�HOHPHQWV�ZLOO�IRUP�WKH�ODWWHU�SDUW�RI�WKH�
FRQFDWHQDWHG�OLVW�

)RU�H[DPSOH��^�������`�

�� 3UHVV�\�

7KH�DQVZHU�LV�^����������������`�

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

To subtract, multiply, or divide corresponding elements of 
two lists
�� (QWHU�WKH�ILUVW�OLVW�

�� 3UHVV��� �� RU�z�

�� (QWHU�WKH�VHFRQG�OLVW�

7KH�QXPEHU�RI�HOHPHQWV�LQ�WKH�VHFRQG�OLVW�PXVW�HTXDO�WKH�QXPEHU�RI�
HOHPHQWV�LQ�WKH�ILUVW�OLVW�

�� 3UHVV�\�

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

)RU�H[DPSOH��^�������`���^������¥�`�\LHOGV�^�������¥��`�
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Applying a function or program to a list
7KH�'2/,67�FRPPDQG�HQDEOHV�\RX�WR�UXQ�SURJUDPV�RU�H[HFXWH�IXQFWLRQV�
RQ�JURXSV�RI�OLVWV��

To run a program or execute a function on lists

:KHQ�\RX�DUH�RSHUDWLQJ�RQ�D�QXPEHU�RI�OLVWV¦HVSHFLDOO\�ORQJ�OLVWV¦LW�
PD\�EH�HDVLHU�DQG�FOHDUHU�LI�\RX�DUH�LQ�531�PRGH��DV�LQ�WKH�FDVH�RI�WKH�
IROORZLQJ�H[DPSOH��

�� (QWHU�WKH�OLVWV�

�� (QWHU�WKH�QXPEHU�RI�OLVWV�WR�EH�RSHUDWHG�RQ��7KLV�QXPEHU�LV�WKH�QXPEHU�
RI�HOHPHQWV�LQ�HDFK�OLVW�RSHUDWHG�RQ�LQ�HDFK�LWHUDWLRQ�RI�WKH�IXQFWLRQ�RU�
SURJUDP�

�� (QWHU�D�SURJUDP�RU�IXQFWLRQ�

�� ([HFXWH�'2/,67�

([DPSOH� �$SSO\�WKH�IXQFWLRQ�GHILQHG�E\�DQ����EQ�á�FQ��WR�WKUHH�OLVWV��
D��E��DQG�F�

�� (QWHU�WKH�OLVWV�

)RU�H[DPSOH��^����������`��^����������`��DQG�^�����������`�

�� (QWHU�WKH�QXPEHU�RI�OLVWV�WR�EH�RSHUDWHG�RQ��IRU�H[DPSOH�����

�� (QWHU�WKH�IXQFWLRQ�

��
����

�� ([HFXWH�WKH�'2/,67�FRPPDQG�

<N/,67�352&('85(6�'2/,67

7KH�DQVZHU�LV�^��������������`�

To apply a procedure sequentially to elements of a list

7KH�'268%6�FRPPDQG�HQDEOHV�\RX�WR�DSSO\�D�SURJUDP�RU�IXQFWLRQ�WR�WKH�
HOHPHQWV�LQ�WKH�OLVW�RQH�DIWHU�WKH�RWKHU��,Q�531�PRGH��WKH�SURFHGXUH�LV�

�� (QWHU�WKH�OLVW�

�� (QWHU�WKH�IUDPH�LQGH[��7KLV�LV�WKH�QXPEHU�RI�HOHPHQWV�DIIHFWHG�E\�HDFK�
LWHUDWLRQ�RI�WKH�IXQFWLRQ��)RU�H[DPSOH��HQWHULQJ���ZRXOG�WDNH���
HOHPHQWV�IURP�WKH�OLVW�DQG�XVH�WKHP�DV�DUJXPHQWV�IRU�WKH�IXQFWLRQ�

�� (QWHU�D�SURJUDP�RU�IXQFWLRQ�

�� ([HFXWH�'268%6�
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([DPSOH� �)LQG�WKH���HOHPHQW�PRYLQJ�DYHUDJH�RI�^���������������`�

�� (QWHU�WKH�OLVW�

�� (QWHU�WKH�IUDPH�LQGH[�

,Q�WKLV�H[DPSOH��WKH�QXPEHU�LV����DV�\RX�ZDQW�WR�ILQG�WKH�DYHUDJH�RI�WZR�
QXPEHUV�HDFK�WLPH�

�� (QWHU�WKH�SURJUDP�

���������

�� ([HFXWH�WKH�'268%�FRPPDQG�

<N/,67�352&('85(6�'268%6�

7KH�DQVZHU�LV�^������������`�

To execute a function on every element of a list

7KH�675($0�FRPPDQG�HQDEOHV�\RX�WR�DSSO\�D�IXQFWLRQ�UHFXUVLYHO\�WR�HYHU\�
HOHPHQW�LQ�D�OLVW��7KH�FRPPDQG�WDNHV�WKH�ILUVW�WZR�HOHPHQWV��H[HFXWHV�D�
IXQFWLRQ��WDNHV�WKH�UHVXOW�DQG�WKH�QH[W�HOHPHQW��H[HFXWHV�WKH�IXQFWLRQ�
DJDLQ��DQG�VR�RQ��XQWLO�WKHUH�DUH�QR�PRUH�DUJXPHQWV�IRU�WKH�IXQFWLRQ�WR�
ZRUN�RQ�

,Q�531�PRGH��WKH�VWHSV�DUH�

�� (QWHU�WKH�OLVW�

)RU�H[DPSOH��^�����������`�

�� (QWHU�D�SURJUDP�RU�IXQFWLRQ�WKDW�WDNHV�WZR�DUJXPHQWV�DQG�UHWXUQV�RQH�
UHVXOW�

)RU�H[DPSOH����
���

�� ([HFXWH�675($0�

<N�/,67�352&('85(6�675($0�

,Q�WKLV�H[DPSOH��WKH�IXQFWLRQ�PXOWLSOLHV�DOO�WKH�HOHPHQWV�LQ�WKH�OLVW��7KH�
DQVZHU�LV�����

<RX�FDQ�DOVR�XVH�WKH�SURGXFW�OLVW�FRPPDQG�WR�FDOFXODWH�WKH�SURGXFW�RI�DOO�
WKH�HOHPHQWV�LQ�D�OLVW��6HH�§7R�ILQG�WKH�SURGXFW�RI�WKH�HOHPHQWV�LQ�D�ILQLWH�
OLVW¨�RQ�SDJH������
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List Manipulations
7KH�IROORZLQJ�IXQFWLRQV�SURYLGH�ZD\V�WR�PDQLSXODWH�WKH�HOHPHQWV�RI�D�OLVW�

Function Description

<P /,67�6257 Sorts the elements in a list in ascending order. In RPN 
mode, the list must be on level 1.

<P /,67�5(9/,67 Reverses the order of the elements in a list. In RPN 
mode, the list must be on level 1.

<N/,67�(/(0(176�
+($'

Returns the first element in the list. In RPN mode, the 
list must be on level 1.

<N/,67�(/(0(176�7$,/ Returns a list of all the elements in the list except the 
first element. In RPN mode, the list must be on 
level 1.

<N/,67�(/(0(176�*(7 Returns the element in the list (argument 1/level 2) cor-
responding to a specified position (argument 2/level 1). 
For example, *(7({1, 4, 7, 8}, 3) returns 7, since 7 is 
the third element in the list.

<N/,67�(/(0(176�*(7, Similar to the *(7 command (see above) but also 
returns the specified position number incremented by 1 
(and the original list). For example, *(7,({1, 4, 7, 8}, 
3) returns {1, 4, 7, 8}, 4 (the specified position number 
+ 1), and 7 (the third element in the list).

<N/,67�(/(0(176�387 Replaces an element at a particular position (argument 
2/level 2) of a list (argument 1/level 3), with a new ele-
ment (argument 3/level 1). For example, 387({1, 2, 3}, 
2, 5) returns {1, 5, 3}.

<N/,67�(/(0(176�387, Similar to the 387 command (see above) but also 
returns the specified position number incremented by 1. 
For example, 387,({1, 2, 3}, 2, 5) returns {{1, 5, 3}, 
3}.

<N/,67�(/(0(176�6,=( Returns the number of elements in a list. In RPN mode, 
the list must be on level 1.
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<N/,67�(/(0(176�326 Returns the position of the first occurrence of an ele-
ment (argument 2/level 1) in a specified list (argument 
1/level 2). For example:
326({2, 4, 6, 1, 2, 3, 4}, 4) returns 2 (since the first 
occurrence of 4 is at position 2 in the list.

<N/,67�2%-→ RPN command to disassemble a list into its elements 
and return (to level 1) the number of elements that were 
in the list. Each element is placed on a separate level of 
the stack.

<N/,67�68% Creates a sub-list of elements from a list (argument 
1/level 3) starting with the element at one position 
(argument 2/level 2) and ending with the element at 
another position (argument 3/level 1). For example, 
68%({1, 2, 3, 4, 5}, 2, 4} returns {2, 3, 4}.

<N/,67�5(3/ Replaces the elements of a list (argument 1/level 3) 
with the elements from another list (argument 3/level 1) 
starting at a specified position (argument 2/level 2). For 
example, 
5(3/({6, 7, 8, 2}, 2, {1, 2, 3} returns {6, 1, 2,3 }.

Function (Continued) Description
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Sequences
6HTXHQFH�FRPPDQGV�DXWRPDWH�WKH�JHQHUDWLRQ�RI�D�OLVW�IURP�WKH�UHSHDWHG�
H[HFXWLRQ�RI�D�IXQFWLRQ�RU�SURJUDP�

To generate a sequence

,Q�DOJHEUDLF�PRGH�

�� 6SHFLI\�WKH�VHTXHQWLDO�FDOFXODWLRQ�FRPPDQG�

<N�/,67�352&('85(6�6(4�

�� (QWHU�WKH�IXQFWLRQ�RU�SURJUDP��RU�LWV�QDPH��

�� (QWHU�WKH�LQGH[�YDULDEOH�QDPH�

�� (QWHU�WKH�LQLWLDO�YDOXH�IRU�WKH�YDULDEOH�

�� (QWHU�WKH�ILQDO�YDOXH�IRU�WKH�YDULDEOH�

�� (QWHU�WKH�VWHS�VL]H�RI�WKH�LQFUHPHQW�

7KH�QXPEHU�RI�HOHPHQWV�JHQHUDWHG�LV�WKH�LQWHJHU�SRUWLRQ�RI���ILQDO�¥�
LQLWLDO��VWHS������

�� 3UHVV�\�

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

([DPSOH� *HQHUDWH�D�OLVW�RI�WKH�VTXDUHV�RI�WKH�LQWHJHUV�IURP����WR����

�� 3UHVV�<N�/,67�352&('85(6�6(4�

�� (QWHU�>õ<R;}} DQG�SUHVV�>I�

1RWH�WKDW�WLFN�PDUNV�DUH�QHHGHG�WR�GHOLPLW�WKH�DOJHEUDLF�REMHFW�

�� (QWHU�;�DQG�SUHVV�>I�

[�LV�WKH�YDULDEOH�WKDW�ZLOO�EH�HYDOXDWHG�DW�HDFK�LWHUDWLRQ�

�� (QWHU����DQG�SUHVV�>I�

���LV�WKH�LQLWLDO�YDOXH��WKDW�LV��WKH�YDOXH�XVHG�LQ�WKH�ILUVW�LWHUDWLRQ�

�� (QWHU����DQG�SUHVV�>I�

���LV�WKH�ILQDO�YDOXH��WKDW�LV��WKH�YDOXH�XVHG�LQ�WKH�ODVW�LWHUDWLRQ�

�� (QWHU���

��LV�WKH�VWHS�YDOXH��WKDW�LV��E\�KRZ�PXFK�WKH�LQLWLDO�YDOXH�ZLOO�EH�LQFUH�
PHQWHG�DIWHU�HDFK�LWHUDWLRQ�

�� 3UHVV�\�

7KH�UHVXOW�LV�^�����������������������`�
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,I�\RX�KDG�HQWHUHG���IRU�WKH�VWHS�YDOXH�DW�VWHS����WKHQ�HYHU\�VHFRQG�LQWHJHU�
LQ�WKH�VSHFLILHG�UDQJH�ZRXOG�KDYH�EHHQ�LQFOXGHG�LQ�WKH�LWHUDWLRQV��DQG�WKH�
UHVXOW�ZRXOG�KDYH�EHHQ�^�������������`�

To find the sum of the elements in a finite list
�� 6HOHFW�WKH�OLVW�VXP�FRPPDQG�

<P�/,67�6/,67

�� (QWHU�RU�VHOHFW�WKH�OLVW�

)RU�H[DPSOH��^�������`�

�� 3UHVV�\�

7KH�DQVZHU�LV����

,Q�531�PRGH��IROORZ�VWHSV���DQG���

To find the product of the elements in a finite list
�� 6HOHFW�WKH�OLVW�SURGXFW�FRPPDQG�

<P�/,67�3/,67

�� (QWHU�RU�VHOHFW�WKH�OLVW�

)RU�H[DPSOH��^�������`�

�� 3UHVV�\�

7KH�DQVZHU�LV����

,Q�531�PRGH��IROORZ�VWHSV���DQG���

To find the set of first differences of a finite sequence

7KH�ILUVW�GLIIHUHQFHV�IRU�WKH�OLVW�{�[��[����[
Q
�}�LV�GHILQHG�DV�

{�[��¥�[����[
Q
¥[

Q¥��}�

�� 6HOHFW�WKH�OLVW�GLIIHUQFHV�FRPPDQG�

<P�/,67�'/,67

�� (QWHU�RU�VHOHFW�WKH�OLVW�

)RU�H[DPSOH��^����������������`�

�� 3UHVV�\�

7KH�DQVZHU�LV�^�����������`�

,Q�531�PRGH��IROORZ�VWHSV���DQG���
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