Lists
(a sequential data collection)

This video will show how to use Python lists.



List

A data collection —i.e. a tool for storing data
For temporary data storage...

— deleted when Python is closed or restarted.
— number of objects limited by internal memory

Very efficient for data storage and retrieval
within a script.

ltems stored sequentially.

Alist is a frequently used data collections in Python.

It is used for temporary storage and retrieval of data within a script. Items in a
list are stored sequentially.

Lists allow for efficient retrieval of ordered or sequential data.



List structure

item

List = [lig 2, 3
/ N

comma separates square brackets
items enclose list items

Lists can store any type of objects.
Types of objects can be mixed

Here we see an example of a Python list.

It is enclosed by square brackets...

and contains items...

separated by commas. The items, in this case, are numbers.

Lists can store any type of objects including numbers, strings, and even lists. A
given list can store different types of objects.



List sequences

Lists are sequences — retrieve item by specifying
position in the list.

Position is counted from either the left of a list...
(15,0t Yt &7
0]
Or the right side of a list...

[45IY}"!I"."I »h]

Lists are sequential data collections. Items are retrieved by specifying the
position of the item in the list — this is analogous to retrieving characters from a
string.

The position of an item can either be determined based on the first item in a
list...

Or based on the last item in the list. The decision to base the reference the
position from the first or last item of the list is made solely on convenience.



Retrieving items from a list
List = [l’ _' " ‘.", "y "1

To retrieve a single item: 1) specify the list, 2)
specify the position of the item in brackets...

List( 0] oo |

Retrieve multiple items by specifying a range of

values... colon separates
start / end of range

List[0Q2] === [1,2]

End position not inclusive

Recall that lists can contain different types of objects — in this case the list
contains both numbers and strings.

To retrieve a single item from the list, specify the variable assigned to the list
followed by the position of the item that you want to retrieve. Note that square
brackets enclose the item position.

In this case, the item at position zero in the list is the number 1.

You can retrieve multiple items from a list by specifying a range of positions —
this is done by indicating the starting and ending position of the range.

The start and end positions are separated by a colon.

Note that the ending position is not inclusive which means that the
corresponding item is not retrieved.

The multiple items retrieved from a list are stored in a new list.



Building lists

Lists can be built all at once:
ExampleList =[1, 2, 3, 4]

An item can be added to the end of an existing list...
ExampleList append(41)

An item can be inserted before any position in an
existing list...
ExampleList.insert((,51) < insert at beginning
position item
Or add multiple items at a time (list must already
exist):
ExampleList extend([34. 54. 97]) .

Items can be added to a list when they are first created.

Items can also be added to existing lists. The append method adds an item to
the end of the list.

The insert method adds an item to any location in the list. To add an item to
the beginning of a list, specify position zero.

The extend method allows you to append multiple items to the end of a list.
The parameter for this method requires a list of items - each of these items will

be appended to the existing list.



Deleting items from a list

I8k =
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[o]
To delete single item...
del List[l] s [1, 'a', 'b']
To delete multiple items...

del List[0:2] P ['a', 'b']

Items can be removed from a list by specifying the position of the item to
remove...

Or by specifying a range of positions to remove. Note that removing items from
a list may change the positions of the remaining list items.



Changing list order

List order can be reversed...
ExampleList.reverse()
Or sorted in ascending order...

ExampleList.sort()

Or sorted in descending order...

ExampleList sort(reverse = True)

The order of a list can be reversed...

Or sorted in ascending order...

Or sorted in descending order.



Nested lists

Lists can contain other lists or dictionaries
— Very useful for organizing data in a script.
i.e. feature coordinate data

Main list Point 1 data

point List

Point 2 data

Lists can contain other lists — “nesting” lists is often done to organize the data.
In this example, we’ll use nested lists to organize a set of point coordinates.

The main list contains the full set of points. Within the main list, there is one
sub-list for each point.

Each sub-list contains the X and Y coordinates for a single point. The nested
list structure, in this example, ensures that the X and Y coordinate for each
point are paired.



Retrieving items a list nested in a list

To retrieve item from a sub-list:

— 1) specify main list,

— 2) specify position of sub-list,

— 3) specify position of item in sub-list...

point List = [|100], 500]|, [300,550]]

Point LisSt[0][0] mmm—p 100

/ /

List name Position in
main list

10

This example will show how to retrieve items from a nested list.
Specify the name of the list...

Followed by the position of the item in the main list...

Followed by the position of the item in the sub-list.

In this example, the value retrieved would be the integer 100.
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