Python Unit 4

Lesson 5
Introducing Lists
(strongly) Suggested reading

10.1 – A list is a sequence 


10.2 – Lists are mutable 


10.3 – Traversing a list 


10.4 – List operations 


10.5 – List slices 



10.6 – List methods 

Lists are Python data structures that are really handy.  Python has been adopted and adapted by companies like Google to work with text and character data.  That's why it has developed so many sequence data structures like lists, tuples, and dictionaries.

The text clearly describes what lists are, how they are created and how we can manipulate them.  You should (must) read sections 10.1 through 10.6 in the text, Thinking Python by Allen Downey to get the best of the rest of this lesson.

What is a list
A lists is a comma separated sequence of values.  Each value in a list is called an element or item. A single list can contain elements of different data types (strings, integers, floats, other lists) .  Lists can be used to hold, search through, sort and organize chunks of data.

Quick Summary
A list:
· is a comma separated sequence.

· can be created with square brackets

· can contain different data types (including other lists)

· has elements that can be accessed with an index (like strings)

· has elements that can be individually changed (lists are mutable)

· can be referenced from the end using negative indices
Interpreter Tutorial
Open the Python interpreter and create 2 lists.  First create an empty list by assigning empty brackets to a variable name. Then check the contents of the list by typing its name. Type in the following:


>>> mt_list = []


>>> mt_list


[]
Empty square brackets shows there is nothing in the list.  Lets make another list and fill it with 3 integers and then check its contents:


>>> num_list = [4, 5, 6]


>>> num_list


[4, 5, 6]
Remember that there are 2 operators that worked with strings; “+” and “*”. Lets see if they work with lists. Try to create a third list:


>>> num_list_x2 = num_list * 2


>>> num_list_x2


[4, 5, 6, 4, 5, 6]
String concatenation using the “+” operator works with lists too. Create a forth list by adding two together: 


>>> num_list_x3 = num_list + num_list_x2


>>> num_list_x3


[4, 5, 6, 4, 5, 6, 4, 5, 6]
Concatenation can only join lists and list elements, it can't add an item to the end of a list.  This piece of code won't work.  It generates an error:

>>> new_list = [4, 5, 6]


# creates the list


>>> new_list = new_list + 7

# generates error
This next example does append an element to the end of a list but it's clumsy:
>>> new_list = new_list + [7]

>>> new_list

[4, 5, 6, 7]
List Methods (to the rescue)
Yes, lists have methods too.  In fact the best way to add an element to a list is with the append() method.  The syntax for list methods is just like the string methods, attach your list name to the front of the method name with the dot operator.  Lets append the value of 100 to the end of num_list_3x:


>>> num_list_3x.append(100)


>>> num_list_3x


[4, 5, 6, 4, 5, 6, 4, 5, 6, 100]
The extend() method will append one list to another, much like the addition operator.  Lets extend our empty list with num_list


>>> mt_list.extend(num_list)


>>> mt_list


[4, 5, 6,]
The extend method takes only one argument, but you can combine extend with concatenation to make a really long list:


>>>mt_list.extend(num_list_2x + num_list_3x)


>>>mt_list


[4, 5, 6, 4, 5, 6, 4, 5, 6, 4, 5, 6, 4, 5, 6, 4, 5, 6, 100]

Addressing Individual List Elements
You can grab individual list items by using the list name and an index number in square brackets; just like with strings. Negative indices work backward from the end of a list; again, just like strings.  For example, “mt_list[0]” gives you the first element of a list and “mt_list[-1]” gives you the last.  

Using the lists in your interpreter, answer the questions in the quiz below.

Quiz
_________________________________________  How woulds you address the first element of a list?

_________________________________  Show 2 commands that would give the last element of a list.

_____________________  The len() function works with lists. How many elements are in the mt_list?

__________________  How many items are in the  “quiz_list” below? Be careful, this is a trick question!


>>> quiz_list = [[1, 2, 3], [4, 5, 6], [7, 8, 9]]

Programming Exercises:
Program 1 – Write a program that builds a list according to the following specification:

· This program should build either a list of strings or a list of integers.

· The program should check user input to make sure the characters are all alphabetic in the string list and numeric in the integer list.  You can use the string methods from the last lesson.  

· The program should continue adding elements to the list until the user instructs it to stop.

· The program should then print the list to the display.

Program 2 – Write a program that goes through a list and checks if it is sorted.  The comparison operators (==, !=, <, <=, >, >=) work on strings as well as numbers, So the list can be numeric or character data.  Your program should print a message to indicate the results along with a copy of the list.  
Options:
· You can use program 1 to generate a list to be checked.

· Your program can check if the list is sorted in both ascending and descending order.

