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Unit 5. SubUnit 5.1 

Pillars of programming 

Time: 05h00m 

What is Programming? 

Television shows and films often show programmers furiously typing cryptic 

streams of 1s and 0s on glowing screens, but modern programming isn’t that 

mysterious. Programming is simply the act of entering instructions for the computer 

to perform. These instructions might crunch some numbers, modify text, look up 

information in files, or communicate with other computers over the Internet. 

All programs use basic instructions as building blocks. Here are a few of the most 

common ones, in English: 

“Do this; then do that.” 

“If this condition is true, perform this action; otherwise, do that action.” 

“Do this action that number of times.” 

“Keep doing that until this condition is true.” 

You can combine these building blocks to implement more intricate decisions, too. 

For example, here are the programming instructions, called the source code, for a 

simple program written in the Python programming language. Starting at the top, 

the Python software runs each line of code (some lines are run only if a certain 

condition is true or else Python runs some other line) until it reaches the bottom. 
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You might not know anything about programming, but you could probably make a 

reasonable guess at what the previous code does just by reading it. First, the file 

SecretPasswordFile.txt is opened (1), and the secret password in it is read (2). Then, 

the user is prompted to input a password (from the keyboard) (3). These two 

passwords are compared (4), and if they’re the same, the program prints Access 

granted to the screen (5). Next, the program checks to see whether the password is 

12345 (6) and hints that this choice might not be the best for a password (7). If the 

passwords are not the same, the program prints Access denied to the screen (8). 

 

What is Python? 

Python refers to the Python programming language (with syntax rules for writing 

what is considered valid Python code) and the Python interpreter software that 

reads source code (written in the Python language) and performs its instructions. 

The Python interpreter is free to download from http://python.org/, and there are 

versions for Linux, OS X, and Windows. The name Python comes from the surreal 

British comedy group Monty Python, not from the snake. Python programmers are 

affectionately called Pythonistas, and both Monty Python and serpentine references 

usually pepper Python tutorials and documentation. 
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Programming is a Creative Activity 

Programming is a creative task, somewhat like constructing a castle out of LEGO 

bricks. You start with a basic idea of what you want your castle to look like and 

inventory your available blocks. Then you start building. Once you’ve finished 

building your program, you can pretty up your code just like you would your castle.  

The difference between programming and other creative activities is that when 

programming, you have all the raw materials you need in your computer; you don’t 

need to buy any additional canvas, paint, film, yarn, LEGO bricks, or electronic 

components. When your program is written, it can easily be shared online with the 

entire world. And though you’ll make mistakes when programming, the activity is 

still a lot of fun. 

 

Downloading and Installing Python 

You can download Python for Windows, OS X, and Ubuntu for free from 

http://python.org/downloads/. If you download the latest version from the 

website’s download page, all of the programs in this unit should work. 

 

Starting IDLE 

On Windows 7 or newer, click the Start icon in the lower-left corner of your screen, 

enter IDLE in the search box, and select IDLE (Python GUI). 

On Windows XP, click the Start button and then select Programs4 Python 3.44IDLE 

(Python GUI). 
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The Interactive Shell 

No matter which operating system you’re running, the IDLE window that first 

appears should be mostly blank except for text that looks something like this: 

 

This window is called the interactive shell. A shell is a program that lets you type 

instructions into the computer, much like the Terminal or Command Prompt on OS 

X and Windows, respectively. Python’s interactive shell lets you enter instructions 

for the Python interpreter software to run. The computer reads the instructions you 

enter and runs them immediately. 

For example, enter the following into the interactive shell next to the >>> prompt: 

After you type that line and press enter, the interactive shell should display this in 

response: 

 

 

How to Find Help 

Solving programming problems on your own is easier than you might think. If you’re 

not convinced, then let’s cause an error on purpose: Enter '42' + 3 into the 

interactive shell. You don’t need to know what this instruction means right now, but 

the result should look like this: 
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The error message (1) appeared here because Python couldn’t understand your 

instruction. The traceback part (2) of the error message shows the specific 

instruction and line number that Python had trouble with. If you’re not sure what to 

make of a particular error message, search online for the exact error message. Enter 

“TypeError: Can't convert 'int' object to str implicitly” (including the quotes) into 

your favourite search engine, and you should see tons of links explaining what the 

error message means and what causes it. 

You’ll often find that someone else had the same question as you and that some other 

helpful person has already answered it. No one person can know everything about 

programming, so an everyday part of any software developer’s job is looking up 

answers to technical questions. 

 

Entering Expressions into the Interactive Shell 

As aforementioned, the window with the >>> prompt it is the interactive shell. 

Enter 2 + 2 at the prompt to have Python do some simple math. 

In Python, 2 + 2 is called an expression, which is the most basic kind of programming 

instruction in the language. Expressions consist of values (such as 2) and operators 

(such as +), and they can always evaluate (that is, reduce) down to a single value. 

That means you can use expressions anywhere in Python code that you could also 

use a value. In the previous example, 2 + 2 is evaluated down to a single value, 4. A 

single value with no operators is also considered an expression, though it evaluates 

only to itself, as shown here: 
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There are plenty of other operators you can use in Python expressions, too. For 

example: 

 

The order of operations (also called precedence) of Python math operators is similar 

to that of mathematics. The ** operator is evaluated first; the *, /, //, and % 

operators are evaluated next, from left to right; and the + and - operators are 

evaluated last (also from left to right). You can use parentheses to override the usual 

precedence if you need to. Enter the following expressions into the interactive shell: 
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In each case, you as the programmer must enter the expression, but Python does the 

hard part of evaluating it down to a single value. Python will keep evaluating parts 

of the expression until it becomes a single value, as depicted below: 

 

 

These rules for putting operators and values together to form expressions are a 

fundamental part of Python as a programming language, just like the grammar rules 

that help us communicate. Here’s an example: 

This is a grammatically correct English sentence. 

This grammatically is sentence not English correct a. 

The second line is difficult to parse because it doesn’t follow the rules of English. 

Similarly, if you type in a bad Python instruction, Python won’t be able to understand 

it and will display a SyntaxError error message, as shown here: 
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You can always test to see whether an instruction works by typing it into the 

interactive shell. Don’t worry about breaking the computer: The worst thing that 

could happen is that Python responds with an error message. Professional software 

developers get error messages while writing code all the time. 

 

The Integer, Floating-Point, and String Data Types 

Remember that expressions are just values combined with operators, and they 

always evaluate down to a single value. A data type is a category for values, and every 

value belongs to exactly one data type. The most common data types in Python are 

listed below. The values -2 and 30, for example, are said to be integer values. The 

integer (or int) data type indicates values that are whole numbers. Numbers with a 

decimal point, such as 3.14, are called floating-point numbers (or floats). Note that 

even though the value 42 is an integer, the value 42.0 would be a floating-point 

number. 

 

Python programs can also have text values called strings, or strs (pronounced 

“stirs”). Always surround your string in single quote (') characters (as in 'Hello' or 

'Goodbye cruel world!') so Python knows where the string begins and ends. You can 

even have a string with no characters in it, '', called a blank string. 

If you ever see the error message SyntaxError: EOL while scanning string literal, you 

probably forgot the final single quote character at the end of the string, such as in 

this example: 
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String Concatenation and Replication 

The meaning of an operator may change based on the data types of the values next 

to it. For example, + is the addition operator when it operates on two integers or 

floating-point values. However, when + is used on two string values, it joins the 

strings as the string concatenation operator. Enter the following into the interactive 

shell: 

 

The expression evaluates down to a single, new string value that combines the text 

of the two strings. However, if you try to use the + operator on a string and an integer 

value, Python will not know how to handle this, and it will display an error message. 

 

The error message Can't convert 'int' object to str implicitly means that Python 

thought you were trying to concatenate an integer to the string 'Alice'. Your code 

will have to explicitly convert the integer to a string, because Python cannot do this 

automatically.  

The * operator is used for multiplication when it operates on two integer or floating-

point values. But when the * operator is used on one string value and one integer 

value, it becomes the string replication operator. Enter a string multiplied by a 

number into the interactive shell to see this in action. 
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The expression evaluates down to a single string value that repeats the original a 

number of times equal to the integer value. String replication is a useful trick, but 

it’s not used as often as string concatenation. 

The * operator can be used with only two numeric values (for multiplication) or one 

string value and one integer value (for string replication). Otherwise, Python will 

just display an error message. 

 

It makes sense that Python wouldn’t understand these expressions: You can’t 

multiply two words, and it’s hard to replicate an arbitrary string a fractional number 

of times. 

 

Storing Value in Variables 

A variable is like a box in the computer’s memory where you can store a single value. 

If you want to use the result of an evaluated expression later in your program, you 

can save it inside a variable. 

 

Assignment Statements 

You’ll store values in variables with an assignment statement. An assignment 

statement consists of a variable name, an equal sign (called the assignment 

operator), and the value to be stored.  

If you enter the assignment statement spam = 42, then a variable named spam will 

have the integer value 42 stored in it. 
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For example, enter the following into the interactive shell: 

 

A variable is initialized (or created) the first time a value is stored in it (1). After 

that, you can use it in expressions with other variables and values (2). When a 

variable is assigned a new value (3), the old value is forgotten, which is why spam 

evaluated to 42 instead of 40 at the end of the example. This is called overwriting 

the variable. Enter the following code into the interactive shell to try overwriting a 

string: 

 

 

Variable Names 

You can name a variable anything as long as it obeys the following three rules: 

1.  It can be only one word. 

2.  It can use only letters, numbers, and the underscore (_) character. 

3.  It can’t begin with a number. 

Below you may find some examples of valid and invalid variable names. 
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Variable names are case-sensitive, meaning that spam, SPAM, Spam, and sPaM are 

four different variables. It is a Python convention to start your variables with a 

lowercase letter. 

A good variable name describes the data it contains. Imagine that you moved to a 

new house and labelled all of your moving boxes as Stuff. You’d never find anything! 

The variable names spam, eggs, and bacon are used as generic names for the 

examples in this unit and in much of Python’s documentation (inspired by the Monty 

Python “Spam” sketch), but in your programs, a descriptive name will help make 

your code more readable. 

 

Your First Program 

While the interactive shell is good for running Python instructions one at a time, to 

write entire Python programs, you’ll type the instructions into the file editor. The 

file editor is similar to text editors such as Notepad or TextMate, but it has some 

specific features for typing in source code. To open the file editor in IDLE, select 

File>New Window. 

The window that appears should contain a cursor awaiting your input, but it’s 

different from the interactive shell, which runs Python instructions as soon as you 

press enter. The file editor lets you type in many instructions, save the file, and run 

the program. Here’s how you can tell the difference between the two: 
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• The interactive shell window will always be the one with the >>> prompt. 

•  The file editor window will not have the >>> prompt. 

 

Now it’s time to create your first program! When the file editor window opens, type 

the following into it: 

 

Once you’ve entered your source code, save it so that you won’t have to retype it 

each time you start IDLE. From the menu at the top of the file editor window, select 

File>Save As. In the Save As window, enter hello.py in the File Name field and then 

click Save. 

You should save your programs every once in a while as you type them. That way, if 

the computer crashes or you accidentally exit from IDLE, you won’t lose the code. As 

a shortcut, you can press ctrl-S (on Windows ) or z-S (on OS X) to save your file. 

Once you’ve saved, let’s run our program. Select Run>Run Module or just press the 

F5 key. Your program should run in the interactive shell window that appeared 

when you first started IDLE. Remember, you must press F5 from the file editor 

window, not the interactive shell window.  

Enter your name when your program asks for it. The program’s output in the 

interactive shell should look something like this: 
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When there are no more lines of code to execute, the Python program terminates; 

that is, it stops running. (You can also say that the Python program exits.)  

You can close the file editor by clicking the X at the top of the window. To reload a 

saved program, select File>Open from the menu. Do that now, and in the window 

that appears, choose hello.py, and click the Open button. Your previously saved 

hello.py program should open in the file editor window. 

 

Dissecting Your Program 

With your new program open in the file editor, let’s take a quick tour of the Python 

instructions it uses by looking at what each line of code does. 

 

Comments 

The following line is called a comment. 

 

Python ignores comments, and you can use them to write notes or remind yourself 

what the code is trying to do. Any text for the rest of the line following a hash mark 

(#) is part of a comment.  

Sometimes, programmers will put a # in front of a line of code to temporarily remove 

it while testing a program. This is called commenting out code, and it can be useful 
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when you’re trying to figure out why a program doesn’t work. You can remove the 

# later when you are ready to put the line back in. 

Python also ignores the blank line after the comment. You can add as many blank 

lines to your program as you want. This can make your code easier to read, like 

paragraphs in a book. 

 

The print() Function 

The print() function displays the string value inside the parentheses on the screen. 

 

The line print('Hello world!') means “Print out the text in the string 'Hello world!'.” 

When Python executes this line, you say that Python is calling the print() function 

and the string value is being passed to the function. A value that is passed to a 

function call is an argument. Notice that the quotes are not printed to the screen. 

They just mark where the string begins and ends; they are not part of the string 

value. 

When writing a function name, the opening and closing parentheses at the end 

identify it as the name of a function. This is why in this unit you’ll see print() rather 

than print. 

 

The input() Function 

The input() function waits for the user to type some text on the keyboard and press 

enter. 
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This function call evaluates to a string equal to the user’s text, and the previous line 

of code assigns the myName variable to this string value. You can think of the input() 

function call as an expression that evaluates to whatever string the user typed in. If 

the user entered 'Al', then the expression would evaluate to myName = 'Al'. 

 

Printing the User’s Name 

The following call to print() actually contains the expression 'It is good to meet you,' 

+ myName between the parentheses. 

 

Remember that expressions can always evaluate to a single value. If 'Al' is the value 

stored in myName on the previous line, then this expression evaluates to 'It is good 

to meet you, Al'. This single string value is then passed to print(), which prints it on 

the screen. 

 

The len() Function 

You can pass the len() function a string value (or a variable containing a string), and 

the function evaluates to the integer value of the number of characters in that string. 

 

Enter the following into the interactive shell to try this: 
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Just like those examples, len(myName) evaluates to an integer. It is then passed to 

print() to be displayed on the screen. Notice that print() allows you to pass it either 

integer values or string values. But notice the error that shows up when you type 

the following into the interactive shell: 

 

The print() function isn’t causing that error, but rather it’s the expression you tried 

to pass to print(). You get the same error message if you type the expression into the 

interactive shell on its own. 

 

Python gives an error because you can use the + operator only to add two integers 

together or concatenate two strings. You can’t add an integer to a string because this 

is ungrammatical in Python. You can fix this by using a string version of the integer 

instead, as explained in the next section. 

 

The str(), int(), and float() Functions 

If you want to concatenate an integer such as 29 with a string to pass to print(), you’ll 

need to get the value '29', which is the string form of 29. The str() function can be 

passed an integer value and will evaluate to a string value version of it, as follows: 
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Because str(29) evaluates to '29', the expression 'I am ' + str(29) + ' years old.' 

evaluates to 'I am ' + '29' + ' years old.', which in turn evaluates to 'I am 29 years 

old.'. This is the value that is passed to the print() function. 

The str(), int(), and float() functions will evaluate to the string, integer, and floating-

point forms of the value you pass, respectively. Try converting some values in the 

interactive shell with these functions, and watch what happens. 

 

The previous examples call the str(), int(), and float() functions and pass them 

values of the other data types to obtain a string, integer, or floating-point form of 

those values. The str() function is handy when you have an integer or float that you 

want to concatenate to a string. The int() function is also helpful if you have a 

number as a string value that you want to use in some mathematics.  

For example, the input() function always returns a string, even if the user enters a 

number. Enter spam = input() into the interactive shell and enter 101 when it waits 

for your text. 
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The value stored inside spam isn’t the integer 101 but the string '101'. If you want 

to do math using the value in spam, use the int() function to get the integer form of 

spam and then store this as the new value in spam. 

 

Now you should be able to treat the spam variable as an integer instead of a string. 

 

Note that if you pass a value to int() that it cannot evaluate as an integer, Python will 

display an error message. 

 

The int() function is also useful if you need to round a floating-point number down. 

 

In your program, you used the int() and str() functions in the last three lines to get 

a value of the appropriate data type for the code. 
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The myAge variable contains the value returned from input(). Because the input() 

function always returns a string (even if the user typed in a number), you can use 

the int(myAge) code to return an integer value of the string in myAge. This integer 

value is then added to 1 in the expression int(myAge) + 1. 

The result of this addition is passed to the str() function: str(int(myAge) + 1). The 

string value returned is then concatenated with the strings 'You will be ' and ' in a 

year.' to evaluate to one large string value. This large string is finally passed to 

print() to be displayed on the screen. 

Let’s say the user enters the string '4' for myAge. The string '4' is converted to an 

integer, so you can add one to it. The result is 5. The str() function converts the result 

back to a string, so you can concatenate it with the second string, 'in a year.', to create 

the final message. These evaluation steps would look something like this: 
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Unit 5. SubUnit 5.2 

Conditions and cycles 

 

Time: 05h00m 

 

Flow Control  

So you know the basics of individual instructions and that a program is just a series 

of instructions. But the real strength of programming isn’t just running (or 

executing) one instruction after another like a weekend errand list. Based on how 

the expressions evaluate, the program can decide to skip instructions, repeat them, 

or choose one of several instructions to run. In fact, you almost never want your 

programs to start from the first line of code and simply execute every line, straight 

to the end. Flow control statements can decide which Python instructions to execute 

under which conditions.  

These flow control statements directly correspond to the symbols in a flowchart. As 

example below you find a flowchart for what to do if it’s raining. Follow the path 

made by the arrows from Start to End. 

  



   

 
Coding in prison as a valuable outside tool for employment” (Coding-Out) Project, 2018-1-ES01-KA204-050720. This publication 

reflects the views only of the author, and the Spanish National Agency Erasmus + and European Commission cannot be held 
responsible for any use which may be made of the information contained therein. 

 
25 

 

In a flowchart, there is usually more than one way to go from the start to the end. 

The same is true for lines of code in a computer program. Flowcharts represent 

these branching points with diamonds, while the other steps are represented with 

rectangles. The starting and ending steps are represented with rounded rectangles. 

But before you learn about flow control statements, you first need to learn how to 

represent those yes and no options, and you need to understand how to write those 

branching points as Python code. To that end, let’s explore Boolean values, 

comparison operators, and Boolean operators. 
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Boolean Values 

While the integer, floating-point, and string data types have an unlimited number of 

possible values, the Boolean data type has only two values: True and False. (Boolean 

is capitalized because the data type is named after mathematician George Boole). 

When typed as Python code, the Boolean values True and False lack the quotes you 

place around strings, and they always start with a capital T or F, with the rest of the 

word in lowercase.  

Enter the following into the interactive shell. (Some of these instructions are 

intentionally incorrect, and they’ll cause error messages to appear.) 

 

Like any other value, Boolean values are used in expressions and can be stored in 

variables (1). If you don’t use the proper case (2) or you try to use True and False 

for variable names (3), Python will give you an error message. 

 

Comparison Operators 

Comparison operators compare two values and evaluate down to a single Boolean 

value. Below you find a list with the comparison operators. 
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These operators evaluate to True or False depending on the values you give them. 

Let’s try some operators now, starting with == and !=. 

 

As you might expect, == (equal to) evaluates to True when the values on both sides 

are the same, and != (not equal to) evaluates to True when the two values are 

different. The == and != operators can actually work with values of any data type. 

 

Note that an integer or floating-point value will always be unequal to a string value. 

The expression 42 == '42' (1) evaluates to False because Python considers the 
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integer 42 to be different from the string '42'. The <, >, <=, and >= operators, on the 

other hand, work properly only with integer and floating-point values. 

 

You’ll often use comparison operators to compare a variable’s value to some other 

value, like in the eggCount <= 42 (1) and myAge >= 10 (2) examples. (After all, 

instead of typing 'dog' != 'cat' in your code, you could have just typed True.). 

 

The Difference Between the == and = Operators 

You might have noticed that the == operator (equal to) has two equal signs, while 

the = operator (assignment) has just one equal sign. It’s easy to confuse these two 

operators with each other. Just remember these points: 

• The == operator (equal to) asks whether two values are the same as each 

other. 

• The = operator (assignment) puts the value on the right into the variable on 

the left. 

To help remember which is which, notice that the == operator (equal to) consists of 

two characters, just like the != operator (not equal to) consists of two characters . 
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Boolean Operators 

The three Boolean operators (and, or, and not) are used to compare Boolean values. 

Like comparison operators, they evaluate these expressions down to a Boolean 

value. Let’s explore these operators in detail, starting with the and operator. 

 

Binary Boolean Operators 

The and and or operators always take two Boolean values (or expressions), so 

they’re considered binary operators. The and operator evaluates an expression to 

True if both Boolean values are True; otherwise, it evaluates to False. Enter some 

expressions using and into the interactive shell to see it in action. 

 

A truth table shows every possible result of a Boolean operator. See below the truth 

table for the and operator. 

  

On the other hand, the or operator evaluates an expression to True if either of the 

two Boolean values is True. If both are False, it evaluates to False. 

 

You can see every possible outcome of the or operator in its truth table below: 



   

 
Coding in prison as a valuable outside tool for employment” (Coding-Out) Project, 2018-1-ES01-KA204-050720. This publication 

reflects the views only of the author, and the Spanish National Agency Erasmus + and European Commission cannot be held 
responsible for any use which may be made of the information contained therein. 

 
30 

 

 

The not Operator 

Unlike and and or, the not operator operates on only one Boolean value (or 

expression). The not operator simply evaluates to the opposite Boolean value. 

 

Much like using double negatives in speech and writing, you can nest not operators 

(1), though there’s never not no reason to do this in real programs. The truth table 

for not is presented below: 

 

 

Mixing Boolean and Comparison Operators 

Since the comparison operators evaluate to Boolean values, you can use them in 

expressions with the Boolean operators. Recall that the and, or, and not operators 

are called Boolean operators because they always operate on the Boolean values 

True and False. While expressions like 4 < 5 aren’t Boolean values, they are 

expressions that evaluate down to Boolean values. Try entering some Boolean 

expressions that use comparison operators into the interactive shell. 
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The computer will evaluate the left expression first, and then it will evaluate the 

right expression. When it knows the Boolean value for each, it will then evaluate the 

whole expression down to one Boolean value. You can think of the computer’s 

evaluation process for (4 < 5) and (5 < 6) as shown below: 

 

You can also use multiple Boolean operators in an expression, along with the 

comparison operators. 

 

The Boolean operators have an order of operations just like the math operators do. 

After any math and comparison operators evaluate, Python evaluates the not 

operators first, then the and operators, and then the or operators. 

 

Elements of Flow Control 

Flow control statements often start with a part called the condition, and all are 

followed by a block of code called the clause. Before you learn about Python’s 

specific flow control statements, I’ll cover what a condition and a block are. 
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Conditions 

The Boolean expressions you’ve seen so far could all be considered conditions, 

which are the same thing as expressions; condition is just a more specific name in 

the context of flow control statements. Conditions always evaluate down to a 

Boolean value, True or False. A flow control statement decides what to do based on 

whether its condition is True or False, and almost every flow control statement uses 

a condition. 

 

Blocks of Code 

Lines of Python code can be grouped together in blocks. You can tell when a block 

begins and ends from the indentation of the lines of code. There are three rules for 

blocks. 

1.  Blocks begin when the indentation increases. 

2.  Blocks can contain other blocks. 

3. Blocks end when the indentation decreases to zero or to a containing block’s 

indentation. 

Blocks are easier to understand by looking at some indented code, so let’s find the 

blocks in part of a small game program, shown here: 

 

The first block of code (1) starts at the line print('Hello Mary') and contains all the 

lines after it. Inside this block is another block (2), which has only a single line in it: 

print('Access Granted.'). The third block (3) is also one line long: print('Wrong 

password.'). 
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Program Execution 

In the previous unit’s hello.py program, Python started executing instructions at the 

top of the program going down, one after another. The program execution (or 

simply, execution) is a term for the current instruction being executed. If you print 

the source code on paper and put your finger on each line as it is executed, you can 

think of your finger as the program execution. 

Not all programs execute by simply going straight down, however. If you use your 

finger to trace through a program with flow control statements, you’ll likely find 

yourself jumping around the source code based on conditions, and you’ll probably 

skip entire clauses. 

 

Flow Control Statements 

Now, let’s explore the most important piece of flow control: the statements 

themselves. The statements represent the diamonds you saw in the flowchart 

presented in the Flow Control section, and they are the actual decisions your 

programs will make. 

 

if Statements 

The most common type of flow control statement is the if statement. An if 

statement’s clause (that is, the block following the if statement) will execute if the 

statement’s condition is True. The clause is skipped if the condition is False.  

In plain English, an if statement could be read as, “If this condition is true, execute 

the code in the clause.” In Python, an if statement consists of the following: 

• The if keyword 

• A condition (that is, an expression that evaluates to True or False) 

• A colon 

• Starting on the next line, an indented block of code (called the if clause) 
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For example, let’s say you have some code that checks to see whether someone’s 

name is Alice. (Pretend name was assigned some value earlier.) 

 

All flow control statements end with a colon and are followed by a new block of code 

(the clause). This if statement’s clause is the block with print('Hi, Alice.'). The 

flowchart is as follows: 

 

 

else Statements 

An if clause can optionally be followed by an else statement. The else clause is 

executed only when the if statement’s condition is False. In plain English, an else 

statement could be read as, “If this condition is true, execute this code. Or else, 

execute that code.” An else statement doesn’t have a condition, and in code, an else 

statement always consists of the following: 
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• The else keyword 

• A colon 

• Starting on the next line, an indented block of code (called the else clause) 

Returning to the Alice example, let’s look at some code that uses an else statement 

to offer a different greeting if the person’s name isn’t Alice. 
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elif Statements 

While only one of the if or else clauses will execute, you may have a case where you 

want one of many possible clauses to execute. The elif statement is an “else if” 

statement that always follows an if or another elif statement.  

It provides another condition that is checked only if any of the previous conditions 

were False. In code, an elif statement always consists of the following: 

• The elif keyword 

• A condition (that is, an expression that evaluates to True or False) 

• A colon 

• Starting on the next line, an indented block of code (called the elif clause) 

Let’s add an elif to the name checker to see this statement in action. 

 

This time, you check the person’s age, and the program will tell them something 

different if they’re younger than 12. You can see the flowchart for this, as follows: 
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The elif clause executes if age < 12 is True and name == 'Alice' is False. However, if 

both of the conditions are False, then both of the clauses are skipped. It is not 

guaranteed that at least one of the clauses will be executed. When there is a chain of 

elif statements, only one or none of the clauses will be executed. Once one of the 

statements’ conditions is found to be True, the rest of the elif clauses are 

automatically skipped. For example, open a new file editor window and enter the 

following code, saving it as vampire.py: 
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The order of the elif statements does matter, however. Let’s rearrange them to 

introduce a bug. Remember that the rest of the elif clauses are automatically skipped 

once a True condition has been found, so if you swap around some of the clauses in 
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vampire.py, you run into a problem. Change the code to look like the following, and 

save it as vampire2.py: 

 

Say the age variable contains the value 3000 before this code is executed. You might 

expect the code to print the string 'Unlike you, Alice is not an undead, immortal 

vampire.'. However, because the age > 100 condition is True (after all, 3000 is 

greater than 100) (1), the string 'You are not Alice, grannie.' is printed, and the rest 

of the elif statements are automatically skipped. Remember, at most only one of the 

clauses will be executed, and for elif statements, the order matters! 

Optionally, you can have an else statement after the last elif statement. In that case, 

it is guaranteed that at least one (and only one) of the clauses will be executed. If the 

conditions in every if and elif statement are False, then the else clause is executed. 

For example, let’s re-create the Alice program to use if, elif, and else clauses. 

 

In plain English, this type of flow control structure would be, “If the first condition 

is true, do this. Else, if the second condition is true, do that. Otherwise, do something 

else.” When you use all three of these statements together, remember these rules 

about how to order them to avoid bugs. First, there is always exactly one if 

statement. Any elif statements you need should follow the if statement. Second, if 

you want to be sure that at least one clause is executed, close the structure with an 

else statement. 
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while Loop Statements 

You can make a block of code execute over and over again with a while statement. 

The code in a while clause will be executed as long as the while statement’s condition 

is True. In code, a while statement always consists of the following: 

• The while keyword 

• A condition (that is, an expression that evaluates to True or False) 

• A colon 

• Starting on the next line, an indented block of code (called the while clause) 

You can see that a while statement looks similar to an if statement. The difference is 

in how they behave. At the end of an if clause, the program execution continues after 

the if statement. But at the end of a while clause, the program execution jumps back 

to the start of the while statement. The while clause is often called the while loop or 

just the loop. Let’s look at an if statement and a while loop that use the same 

condition and take the same actions based on that condition. Here is the code with 

an if statement: 

 

Here is the code with a while statement: 

 

These statements are similar—both if and while check the value of spam, and if it’s 

less than five, they print a message. But when you run these two code snippets, 

something very different happens for each one. For the if statement, the output is 

simply "Hello, world.". But for the while statement, it’s "Hello, world." repeated five 

times! Take a look at the flowcharts for these two pieces of code: 
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• Flowchart for the if statement: 

 

• Flowchart for the while statement: 

 

The code with the if statement checks the condition, and it prints Hello, world. only 

once if that condition is true. The code with the while loop, on the other hand, will 

print it five times. It stops after five prints because the integer in spam is 
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incremented by one at the end of each loop iteration, which means that the loop will 

execute five times before spam < 5 is False. 

In the while loop, the condition is always checked at the start of each iteration (that 

is, each time the loop is executed). If the condition is True, then the clause is 

executed, and afterward, the condition is checked again.  

The first time the condition is found to be False, the while clause is skipped. 

 

an annoying while Loop 

Here’s a small example program that will keep asking you to type, literally, your 

name. Select File>New Window to open a new file editor window, enter the 

following code, and save the file as yourName.py: 

 

First, the program sets the name variable (1) to an empty string. This is so that the 

name != 'your name' condition will evaluate to True and the program execution will 

enter the while loop’s clause (2). The code inside this clause asks the user to type 

their name, which is assigned to the name variable (3). Since this is the last line of 

the block, the execution moves back to the start of the while loop and re-evaluates 

the condition. If the value in name is not equal to the string 'your name', then the 

condition is True, and the execution enters the while clause again. 

But once the user types your name, the condition of the while loop will be 'your 

name' != 'your name', which evaluates to False. The condition is now False, and 

instead of the program execution re-entering the while loop’s clause, it skips past it 

and continues running the rest of the program (4). 
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If you never enter your name, then the while loop’s condition will never be False, 

and the program will just keep asking forever. Here, the input() call lets the user 

enter the right string to make the program move on. In other programs, the 

condition might never actually change, and that can be a problem. Let’s look at how 

you can break out of a while loop. 
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break Statements 

There is a shortcut to getting the program execution to break out of a while loop’s 

clause early. If the execution reaches a break statement, it immediately exits the 

while loop’s clause. In code, a break statement simply contains the break keyword. 

Pretty simple, right? Here’s a program that does the same thing as the previous 

program, but it uses a break statement to escape the loop. Enter the following code, 

and save the file as yourName2.py: 

 

The first line (1) creates an infinite loop; it is a while loop whose condition is always 

True. (The expression True, after all, always evaluates down to the value True.) The 

program execution will always enter the loop and will exit it only when a break 

statement is executed. (An infinite loop that never exits is a common programming 

bug.) 

Just like before, this program asks the user to type your name (2). Now, however, 

while the execution is still inside the while loop, an if statement gets executed (3) to 

check whether name is equal to your name. If this condition is True, the break 

statement is run (4), and the execution moves out of the loop to print('Thank you!') 

(5). Otherwise, the if statement’s clause with the break statement is skipped, which 

puts the execution at the end of the while loop. At this point, the program execution 

jumps back to the start of the while statement (1) to recheck the condition. Since 

this condition is merely the True Boolean value, the execution enters the loop to ask 

the user to type your name again. 

Run yourName2.py, and enter the same text you entered for yourName.py. 

The rewritten program should respond in the same way as the original. 
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continue Statements 

Like break statements, continue statements are used inside loops. When the 

program execution reaches a continue statement, the program execution 

immediately jumps back to the start of the loop and re-evaluates the loop’s 

condition. (This is also what happens when the execution reaches the end of the 

loop.) 

Let’s use continue to write a program that asks for a name and password.  

Enter the following code into a new file editor window and save the program as 

swordfish.py. 

 

If the user enters any name besides Joe (1), the continue statement (2) causes the 

program execution to jump back to the start of the loop. When it re-evaluates the 

condition, the execution will always enter the loop, since the condition is simply the 

value True. Once they make it past that if statement, the user is asked for a password 

(3). If the password entered is swordfish, then the break statement (4) is run, and 

the execution jumps out of the while loop to print Access granted (5). Otherwise, the 

execution continues to the end of the while loop, where it then jumps back to the 

start of the loop. 

Run this program and give it some input. Until you claim to be Joe, it shouldn’t ask 

for a password, and once you enter the correct password, it should exit. 
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for Loops and the range() Function 

The while loop keeps looping while its condition is True (which is the reason for its 

name), but what if you want to execute a block of code only a certain number of 

times? You can do this with a for loop statement and the range() function. 

In code, a for statement looks something like for i in range(5): and always includes 

the following: 

• The for keyword 

• A variable name 

• The in keyword 

• A call to the range() method with up to three integers passed to it 

• A colon 

• Starting on the next line, an indented block of code (called the for clause) 

Let’s create a new program called fiveTimes.py to help you see a for loop in action. 

 

The code in the for loop’s clause is run five times. The first time it is run, the variable 

i is set to 0. The print() call in the clause will print Jimmy Five Times (0). After Python 

finishes an iteration through all the code inside the for loop’s clause, the execution 

goes back to the top of the loop, and the for statement increments i by one. This is 

why range(5) results in five iterations through the clause, with i being set to 0, then 

1, then 2, then 3, and then 4. The variable i will go up to, but will not include, the 

integer passed to range(). 
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When you run this program, it should print Jimmy Five Times followed by the value 

of i five times before leaving the for loop. 

 

As another for loop example, consider this story about the mathematician Karl 

Friedrich Gauss. When Gauss was a boy, a teacher wanted to give the class some 

busywork. The teacher told them to add up all the numbers from 0 to 100. Young 

Gauss came up with a clever trick to figure out the answer in a few seconds, but you 

can write a Python program with a for loop to do this calculation for you. 
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The result should be 5,050. When the program first starts, the total variable is set to 

0 (1). The for loop (2) then executes total = total + num (3) 100 times. By the time 

the loop has finished all of its 100 iterations, every integer from 0 to 100 will have 

been added to total. At this point, total is printed to the screen (4). Even on the 

slowest computers, this program takes less than a second to complete. 

(Young Gauss figured out that there were 50 pairs of numbers that added up to 100: 

1 + 99, 2 + 98, 3 + 97, and so on, until 49 + 51. Since 50 × 100 is 5,000, when you add 

that middle 50, the sum of all the numbers from 0 to 100 is 5,050. Clever kid!) 

 

the Starting, Stopping, and Stepping arguments to range() 

Some functions can be called with multiple arguments separated by a comma, and 

range() is one of them. This lets you change the integer passed to range() to follow 

any sequence of integers, including starting at a number other than zero. 

 

The first argument will be where the for loop’s variable starts, and the second 

argument will be up to, but not including, the number to stop at. 

 

The range() function can also be called with three arguments. The first two 

arguments will be the start and stop values, and the third will be the step argument. 

The step is the amount that the variable is increased by after each iteration. 
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So calling range(0, 10, 2) will count from zero to eight by intervals of two. 

 

The range() function is flexible in the sequence of numbers it produces for for loops. 

For example (I never apologize for my puns), you can even use a negative number 

for the step argument to make the for loop count down instead of up. 

 

Running a for loop to print i with range(5, -1, -1) should print from five down to zero. 
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Unit 5. SubUnit 5.3 

Functions and testing 
 

Time: 05h00m 

 

What is a Function?  

You’re already familiar with the print(), input(), and len() functions. Python 

provides several built-in functions like these, but you can also write your own 

functions. A function is like a mini- program within a program. To better understand 

how functions work, let’s create one. Type this program into the file editor and save 

it as helloFunc.py: 

 

The first line is a def statement (1), which defines a function named hello(). The code 

in the block that follows the def statement (2) is the body of the function. This code 

is executed when the function is called, not when the function is first defined. 

The hello() lines after the function (3) are function calls. In code, a function call is 

just the function’s name followed by parentheses, possibly with some number of 

arguments in between the parentheses. When the program execution reaches these 

calls, it will jump to the top line in the function and begin executing the code there. 

When it reaches the end of the function, the execution returns to the line that called 

the function and continues moving through the code as before. 

Since this program calls hello() three times, the code in the hello() function is 

executed three times. When you run this program, the output looks like this: 
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A major purpose of functions is to group code that gets executed multiple times. 

Without a function defined, you would have to copy and paste this code each time, 

and the program would look like this: 

 

In general, you always want to avoid duplicating code, because if you ever decide to 

update the code—if, for example, you find a bug you need to fix—you’ll have to 

remember to change the code everywhere you copied it. 

As you get more programming experience, you’ll often find yourself deduplicating 

code, which means getting rid of duplicated or copy-and-pasted code. Deduplication 

makes your programs shorter, easier to read, and easier to update. 
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def Statements with Parameters 

When you call the print() or len() function, you pass in values, called arguments in 

this context, by typing them between the parentheses. You can also define your own 

functions that accept arguments. Type this example into the file editor and save it as 

helloFunc2.py: 

 

When you run this program, the output looks like this: 

 

The definition of the hello() function in this program has a parameter called name 

(1). A parameter is a variable that an argument is stored in when a function is called. 

The first time the hello() function is called, it’s with the argument 'Alice' (3). The 

program execution enters the function, and the variable name is automatically set 

to 'Alice', which is what gets printed by the print() statement (2). 

One special thing to note about parameters is that the value stored in a parameter is 

forgotten when the function returns. For example, if you added print(name) after 

hello('Bob') in the previous program, the program would give you a NameError 

because there is no variable named name. This variable was destroyed after the 

function call hello('Bob') had returned, so print(name) would refer to a name 

variable that does not exist.  

This is similar to how a program’s variables are forgotten when the program 

terminates. I’ll talk more about why that happens later in the unit, when I discuss 

what a function’s local scope is. 
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Return Values and return Statement  

When you call the len() function and pass it an argument such as 'Hello', the function 

call evaluates to the integer value 5, which is the length of the string you passed it. 

In general, the value that a function call evaluates to is called the return value of the 

function. 

When creating a function using the def statement, you can specify what the return 

value should be with a return statement. A return statement consists of the 

following: 

• The return keyword 

• The value or expression that the function should return 

When an expression is used with a return statement, the return value is what this 

expression evaluates to. For example, the following program defines a function that 

returns a different string depending on what number it is passed as an argument. 

Type this code into the file editor and save it as magic8Ball.py: 
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When this program starts, Python first imports the random module (1). Then the 

getAnswer() function is defined (2). Because the function is being defined (and not 

called), the execution skips over the code in it. Next, the random.randint() function 

is called with two arguments, 1 and 9 (4). It evaluates to a random integer between 

1 and 9 (including 1 and 9 themselves), and this value is stored in a variable named 

r. 

The getAnswer() function is called with r as the argument (5). The program 

execution moves to the top of the getAnswer() function (3), and the value r is stored 

in a parameter named answerNumber. Then, depending on this value in 

answerNumber, the function returns one of many possible string values. The 

program execution returns to the line at the bottom of the program that originally 

called getAnswer() (5). The returned string is assigned to a variable named fortune, 

which then gets passed to a print() call (6) and is printed to the screen. 

Note that since you can pass return values as an argument to another function call, 

you could shorten these three lines: 

 

to this single equivalent line: 

 

Remember, expressions are composed of values and operators. A function call can 

be used in an expression because it evaluates to its return value. 

 

The None Value 

In Python there is a value called None, which represents the absence of a value. None 

is the only value of the NoneType data type. (Other programming languages might 

call this value null, nil, or undefined.) Just like the Boolean True and False values, 

None must be typed with a capital N. This value-without-a-value can be helpful when 
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you need to store something that won’t be confused for a real value in a variable. 

One place where None is used is as the return value of print(). The print() function 

displays text on the screen, but it doesn’t need to return anything in the same way 

len() or input() does. But since all function calls need to evaluate to a return value, 

print() returns None. To see this in action, enter the following into the interactive 

shell: 

 

Behind the scenes, Python adds return None to the end of any function definition 

with no return statement. This is similar to how a while or for loop implicitly ends 

with a continue statement. Also, if you use a return statement without a value (that 

is, just the return keyword by itself), then None is returned. 

 

Keywords Arguments and print() 

Most arguments are identified by their position in the function call. For example, 

random.randint(1, 10) is different from random.randint(10, 1). The function call 

random.randint(1, 10) will return a random integer between 1 and 10, because the 

first argument is the low end of the range and the second argument is the high end 

(while random.randint(10, 1) causes an error). 

However, keyword arguments are identified by the keyword put before them in the 

function call. Keyword arguments are often used for optional parameters. For 

example, the print() function has the optional parameters end and sep to specify 

what should be printed at the end of its arguments and between its arguments 

(separating them), respectively. If you ran the following program: 

 

the output would look like this: 
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The two strings appear on separate lines because the print() function automatically 

adds a newline character to the end of the string it is passed.  

However, you can set the end keyword argument to change this to a different string. 

For example, if the program were this: 

 

the output would look like this: 

 

The output is printed on a single line because there is no longer a new-line printed 

after 'Hello'. Instead, the blank string is printed. This is useful if you need to disable 

the newline that gets added to the end of every print() function call. 

Similarly, when you pass multiple string values to print(), the function will 

automatically separate them with a single space. Enter the following into the 

interactive shell: 

 

But you could replace the default separating string by passing the sep keyword 

argument. Enter the following into the interactive shell: 
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Local and Global Scope 

Parameters and variables that are assigned in a called function are said to exist in 

that function’s local scope. Variables that are assigned outside all functions are said 

to exist in the global scope. A variable that exists in a local scope is called a local 

variable, while a variable that exists in the global scope is called a global variable. A 

variable must be one or the other; it cannot be both local and global. 

Think of a scope as a container for variables. When a scope is destroyed, all the 

values stored in the scope’s variables are forgotten. There is only one global scope, 

and it is created when your program begins. When your program terminates, the 

global scope is destroyed, and all its variables are forgotten. Otherwise, the next time 

you ran your program, the variables would remember their values from the last time 

you ran it. 

A local scope is created whenever a function is called. Any variables assigned in this 

function exist within the local scope. When the function returns, the local scope is 

destroyed, and these variables are forgotten. The next time you call this function, 

the local variables will not remember the values stored in them from the last time 

the function was called. 

Scopes matter for several reasons: 

• Code in the global scope cannot use any local variables. 

• However, a local scope can access global variables. 

• Code in a function’s local scope cannot use variables in any other local scope. 

• You can use the same name for different variables if they are in different 

scopes. That is, there can be a local variable named spam and a global 

variable also named spam. 

 

The reason Python has different scopes instead of just making everything a global 

variable is so that when variables are modified by the code in a particular call to a 

function, the function interacts with the rest of the program only through its 
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parameters and the return value. This narrows down the list code lines that may be 

causing a bug. If your program contained nothing but global variables and had a bug 

because of a variable being set to a bad value, then it would be hard to track down 

where this bad value was set. It could have been set from anywhere in the 

program—and your program could be hundreds or thousands of lines long! But if 

the bug is because of a local variable with a bad value, you know that only the code 

in that one function could have set it incorrectly. While using global variables in 

small programs is fine, it is a bad habit to rely on global variables as your programs 

get larger and larger. 

 

Local Variables Cannot Be Used in the Global Scope 

Consider this program, which will cause an error when you run it: 

 

If you run this program, the output will look like this: 

 

The error happens because the eggs variable exists only in the local scope created 

when spam() is called. Once the program execution returns from spam, that local 

scope is destroyed, and there is no longer a variable named eggs. So when your 

program tries to run print(eggs), Python gives you an error saying that eggs is not 

defined. This makes sense if you think about it; when the program execution is in 

the global scope, no local scopes exist, so there can’t be any local variables. This is 

why only global variables can be used in the global scope. 
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Local Scopes Cannot Use Variables in Other Local Scopes 

A new local scope is created whenever a function is called, including when a function 

is called from another function. Consider this program: 

 

When the program starts, the spam() function is called (5), and a local scope is 

created. The local variable eggs (1) is set to 99. Then the bacon() function is called 

(2), and a second local scope is created. Multiple local scopes can exist at the same 

time. In this new local scope, the local variable ham is set to 101, and a local variable 

eggs—which is different from the one in spam()’s local scope—is also created (4) 

and set to 0. 

When bacon() returns, the local scope for that call is destroyed. The program 

execution continues in the spam() function to print the value of eggs (3), and since 

the local scope for the call to spam() still exists here, the eggs variable is set to 99. 

This is what the program prints. The upshot is that local variables in one function 

are completely separate from the local variables in another function. 

 

Global Variables Can Be Read from a Local Scope 

Consider the following program: 
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Since there is no parameter named eggs or any code that assigns eggs a value in the 

spam() function, when eggs is used in spam(), Python considers it a reference to the 

global variable eggs. This is why 42 is printed when the previous program is run. 

 

Local and Global Variables with the Same Name 

To simplify your life, avoid using local variables that have the same name as a global 

variable or another local variable. But technically, it’s perfectly legal to do so in 

Python. To see what happens, type the following code into the file editor and save it 

as sameName.py: 

 

When you run this program, it outputs the following: 

 

There are actually three different variables in this program, but confusingly they are 

all named eggs. The variables are as follows: 

(1) A variable named eggs that exists in a local scope when spam() is called. 

(2) A variable named eggs that exists in a local scope when bacon() is called. 

(3) A variable named eggs that exists in the global scope. 
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Since these three separate variables all have the same name, it can be confusing to 

keep track of which one is being used at any given time. This is why you should avoid 

using the same variable name in different scopes. 

 

The global Statement 

If you need to modify a global variable from within a function, use the global 

statement. If you have a line such as global eggs at the top of a function, it tells 

Python, “In this function, eggs refers to the global variable, so don’t create a local 

variable with this name.” For example, type the following code into the file editor 

and save it as sameName2.py: 

 

When you run this program, the final print() call will output this: 

 

Because eggs is declared global at the top of spam() (1), when eggs is set to 'spam' 

(2), this assignment is done to the globally scoped eggs. No local eggs variable is 

created. 

There are four rules to tell whether a variable is in a local scope or global scope: 

1. If a variable is being used in the global scope (that is, outside of all functions), 

then it is always a global variable. 

2. If there is a global statement for that variable in a function, it is a global 

variable. 

3. Otherwise, if the variable is used in an assignment statement in the function, 

it is a local variable. 
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4. But if the variable is not used in an assignment statement, it is a global 

variable. 

To get a better feel for these rules, here’s an example program. Type the following 

code into the file editor and save it as sameName3.py: 

 

In the spam() function, eggs is the global eggs variable, because there’s a global 

statement for eggs at the beginning of the function (1). In bacon(), eggs is a local 

variable, because there’s an assignment statement for it in that function (2). In 

ham() (3), eggs is the global variable, because there is no assignment statement or 

global statement for it in that function. If you run sameName3.py, the output will look 

like this: 

 

In a function, a variable will either always be global or always be local. There’s no 

way that the code in a function can use a local variable named eggs and then later in 

that same function use the global eggs variable. 

If you try to use a local variable in a function before you assign a value to it, as in the 

following program, Python will give you an error. To see this, type the following into 

the file editor and save it as sameName4.py: 
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If you run the previous program, it produces an error message. 

 

This error happens because Python sees that there is an assignment statement for 

eggs in the spam() function (1) and therefore considers eggs to be local. But because 

print(eggs) is executed before eggs is assigned anything, the local variable eggs 

doesn’t exist. Python will not fall back to using the global eggs variable (2). 

 

Exception Handling 

Right now, getting an error, or exception, in your Python program means the entire 

program will crash. You don’t want this to happen in real-world programs. Instead, 

you want the program to detect errors, handle them, and then continue to run. 

For example, consider the following program, which has a “divide-by-zero” error. 

Open a new file editor window and enter the following code, saving it as 

zeroDivide.py: 

 



   

 
Coding in prison as a valuable outside tool for employment” (Coding-Out) Project, 2018-1-ES01-KA204-050720. This publication 

reflects the views only of the author, and the Spanish National Agency Erasmus + and European Commission cannot be held 
responsible for any use which may be made of the information contained therein. 

 
65 

We’ve defined a function called spam, given it a parameter, and then printed the 

value of that function with various parameters to see what happens. This is the 

output you get when you run the previous code: 

 

A ZeroDivisionError happens whenever you try to divide a number by zero. From 

the line number given in the error message, you know that the return statement in 

spam() is causing an error. Errors can be handled with try and except statements. 

The code that could potentially have an error is put in a try clause. The program 

execution moves to the start of a following except clause if an error happens. 

You can put the previous divide-by-zero code in a try clause and have an except 

clause contain code to handle what happens when this error occurs. 

 

When code in a try clause causes an error, the program execution immediately 

moves to the code in the except clause. After running that code, the execution 

continues as normal. The output of the previous program is as follows: 
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Note that any errors that occur in function calls in a try block will also be caught. 

Consider the following program, which instead has the spam() calls in the try block: 

 

When this program is run, the output looks like this: 

 

The reason print(spam(1)) is never executed is because once the execution jumps 

to the code in the except clause, it does not return to the try clause. Instead, it just 

continues moving down as normal. 

 

The List Data Type 

A list is a value that contains multiple values in an ordered sequence. The term list 

value refers to the list itself (which is a value that can be stored in a variable or 

passed to a function like any other value), not the values inside the list value. A list 

value looks like this: ['cat', 'bat', 'rat', 'elephant']. Just as string values are typed with 

quote characters to mark where the string begins and ends, a list begins with an 

opening square bracket and ends with a closing square bracket, []. Values inside the 
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list are also called items. Items are separated with commas (that is, they are comma-

delimited).  

For example, enter the following into the interactive shell: 

 

The spam variable (1) is still assigned only one value: the list value. But the list value 

itself contains other values. The value [] is an empty list that contains no values, 

similar to '', the empty string. 

 

Getting Individual Values in a List with Indexes 

Say you have the list ['cat', 'bat', 'rat', 'elephant'] stored in a variable named spam. 

The Python code spam[0] would evaluate to 'cat', and spam[1] would evaluate to 

'bat', and so on. The integer inside the square brackets that follows the list is called 

an index. The first value in the list is at index 0, the second value is at index 1, the 

third value is at index 2, and so on. 

 

Python will give you an IndexError error message if you use an index that exceeds 

the number of values in your list value. 
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Indexes can be only integer values, not floats. The following example will cause a 

TypeError error: 

 

Lists can also contain other list values. The values in these lists of lists can be 

accessed using multiple indexes, like so: 

 

The first index dictates which list value to use, and the second indicates the value 

within the list value. For example, spam[0][1] prints 'bat', the second value in the 

first list. If you only use one index, the program will print the full list value at that 

index. 

  



   

 
Coding in prison as a valuable outside tool for employment” (Coding-Out) Project, 2018-1-ES01-KA204-050720. This publication 

reflects the views only of the author, and the Spanish National Agency Erasmus + and European Commission cannot be held 
responsible for any use which may be made of the information contained therein. 

 
69 

 

Negative Indexes 

While indexes start at 0 and go up, you can also use negative integers for the index. 

The integer value -1 refers to the last index in a list, the value -2 refers to the second-

to-last index in a list, and so on. Enter the following into the interactive shell: 

 

 

Getting Sublists with Slices 

Just as an index can get a single value from a list, a slice can get several values from a 

list, in the form of a new list. A slice is typed between square brackets, like an index, 

but it has two integers separated by a colon. Notice the difference between indexes 

and slices. 

• spam[2] is a list with an index (one integer). 

• spam[1:4] is a list with a slice (two integers). 

 

In a slice, the first integer is the index where the slice starts. The second integer is the 

index where the slice ends. A slice goes up to, but will not include, the value at the 

second index. A slice evaluates to a new list value. Enter the following into the 

interactive shell: 
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As a shortcut, you can leave out one or both of the indexes on either side of the colon 

in the slice. Leaving out the first index is the same as using 0, or the beginning of the 

list. Leaving out the second index is the same as using the length of the list, which 

will slice to the end of the list. Enter the following into the interactive shell: 

 

 

Getting a List’s Length with len() 

The len() function will return the number of values that are in a list value passed to 

it, just like it can count the number of characters in a string value.  

Enter the following into the interactive shell: 

 

 

Changing Values in a List with Indexes 

Normally a variable name goes on the left side of an assignment statement, like 

spam= 42. However, you can also use an index of a list to change the value at that 
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index. For example, spam[1] = 'aardvark' means “Assign the value at index 1 in the 

list spam to the string 'aardvark'.”  

Enter the following into the interactive shell: 

 

 

List Concatenation and List Replication 

The + operator can combine two lists to create a new list value in the same way it 

combines two strings into a new string value. The * operator can also be used with 

a list and an integer value to replicate the list. Enter the following into the interactive 

shell: 

 

 

Removing Values from Lists with del Statements 

The del statement will delete values at an index in a list. All of the values in the list 

after the deleted value will be moved up one index. For example, enter the following 

into the interactive shell: 
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The del statement can also be used on a simple variable to delete it, as if it were an 

“unassignment” statement. If you try to use the variable after deleting it, you will get 

a NameError error because the variable no longer exists. 

In practice, you almost never need to delete simple variables. The del statement is 

mostly used to delete values from lists. 

 

Working with Lists 

When you first begin writing programs, it’s tempting to create many individual 

variables to store a group of similar values. For example, if I wanted to store the 

names of my cats, I might be tempted to write code like this: 

 

It turns out that this is a bad way to write code. For one thing, if the number of cats 

changes, your program will never be able to store more cats than you have variables. 

These types of programs also have a lot of duplicate or nearly identical code in them. 

Consider how much duplicate code is in the following program, which you should 

enter into the file editor and save as allMyCats1.py: 



   

 
Coding in prison as a valuable outside tool for employment” (Coding-Out) Project, 2018-1-ES01-KA204-050720. This publication 

reflects the views only of the author, and the Spanish National Agency Erasmus + and European Commission cannot be held 
responsible for any use which may be made of the information contained therein. 

 
73 

 

Instead of using multiple, repetitive variables, you can use a single variable that 

contains a list value. For example, here’s a new and improved version of the 

allMyCats1.py program. This new version uses a single list and can store any number 

of cats that the user types in. In a new file editor window, type the following source 

code and save it as allMyCats2.py: 

 

When you run this program, the output will look something like this: 
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The benefit of using a list is that your data is now in a structure, so your program is 

much more flexible in processing the data than it would be with several repetitive 

variables. 

 

Using for Loops with Lists 

In the previous module, you learned about using for loops to execute a block of code 

a certain number of times. Technically, a for loop repeats the code block once for 

each value in a list or list-like value. For example, if you ran this code: 

 

the output of this program would be as follows: 
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This is because the return value from range(4) is a list-like value that Python 

considers similar to [0, 1, 2, 3]. The following program has the same output as the 

previous one: 

 

What the previous for loop actually does is loop through its clause with the variable 

i set to a successive value in the [0, 1, 2, 3] list in each iteration. 

A common Python technique is to use range(len(someList)) with a for loop to iterate 

over the indexes of a list. For example, enter the following into the interactive shell: 

 

Using range(len(supplies)) in the previously shown for loop is handy because the 

code in the loop can access the index (as the variable i) and the value at that index 

(as supplies[i]). Best of all, range(len(supplies)) will iterate through all the indexes 

of supplies, no matter how many items it contains. 

 

The in and not in Operators 

You can determine whether a value is or isn’t in a list with the in and not in operators. 

Like other operators, in and not in are used in expressions and connect two values: 

a value to look for in a list and the list where it may be found. These expressions will 

evaluate to a Boolean value. Enter the following into the interactive shell: 
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For example, the following program lets the user type in a pet name and then checks 

to see whether the name is in a list of pets. Open a new file editor window, enter the 

following code, and save it as myPets.py: 

 

The output may look something like this: 

 

 

The Multiple Assignment Trick 

The multiple assignment trick is a shortcut that lets you assign multiple variables 

with the values in a list in one line of code. So instead of doing this: 

 

you could type this line of code: 
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The number of variables and the length of the list must be exactly equal, or Python 

will give you a ValueError. 

 

Augmented Assignment Operators 

When assigning a value to a variable, you will frequently use the variable itself. For 

example, after assigning 42 to the variable spam, you would increase the value in 

spam by 1 with the following code: 

 

As a shortcut, you can use the augmented assignment operator += to do the same 

thing: 

 

There are augmented assignment operators for the +, -, *, /, and % operators, as 

described below: 

 

The += operator can also do string and list concatenation, and the *= operator can 

do string and list replication. Enter the following into the interactive shell: 
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Methods 

A method is the same thing as a function, except it is “called on” a value.  For example, 

if a list value were stored in spam, you would call the index() list method (which I’ll 

explain next) on that list like so: spam.index('hello').  

The method part comes after the value, separated by a period. Each data type has its 

own set of methods. The list data type, for example, has several useful methods for 

finding, adding, removing, and otherwise manipulating values in a list. 

 

Finding a Value in a List with the index() Method 

List values have an index() method that can be passed a value, and if that value exists 

in the list, the index of the value is returned. If the value isn’t in the list, then Python 

produces a ValueError error. Enter the following into the interactive shell: 
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When there are duplicates of the value in the list, the index of its first appearance is 

returned. Enter the following into the interactive shell, and notice that index() 

returns 1, not 3: 

 

 

Adding Values to Lists with the append() and insert() Methods 

To add new values to a list, use the append() and insert() methods. Enter the 

following into the interactive shell to call the append() method on a list value stored 

in the variable spam: 

 

The previous append() method call adds the argument to the end of the list. The 

insert() method can insert a value at any index in the list. The first argument to 

insert() is the index for the new value, and the second argument is the new value to 

be inserted. Enter the following into the interactive shell: 

 

Notice that the code is spam.append('moose') and spam.insert(1, 'chicken'), not 

spam = spam.append('moose') and spam = spam.insert(1, 'chicken'). Neither 

append() nor insert() gives the new value of spam as its return value. (In fact, the 

return value of append() and insert() is None, so you definitely wouldn’t want to 

store this as the new variable value). 
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Removing Values from Lists with remove()  

The remove() method is passed the value to be removed from the list it is called on. 

Enter the following into the interactive shell: 

 

Attempting to delete a value that does not exist in the list will result in a ValueError 

error. For example, enter the following into the interactive shell and notice the error 

that is displayed: 

 

If the value appears multiple times in the list, only the first instance of the value will 

be removed. Enter the following into the interactive shell: 

 

The del statement is good to use when you know the index of the value you want to 

remove from the list. The remove() method is good when you know the value you 

want to remove from the list. 

 

Sorting the Values in a List with the sort() Method 

Lists of number values or lists of strings can be sorted with the sort() method. For 

example, enter the following into the interactive shell: 
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You can also pass True for the reverse keyword argument to have sort() sort the 

values in reverse order. Enter the following into the interactive shell: 

 

There are three things you should note about the sort() method. First, the sort() 

method sorts the list in place; don’t try to capture the return value by writing code 

like spam = spam.sort(). 

Second, you cannot sort lists that have both number values and string values in 

them, since Python doesn’t know how to compare these values. Type the following 

into the interactive shell and notice the TypeError error: 

 

Third, sort() uses “ASCIIbetical order” rather than actual alphabetical order for 

sorting strings. This means uppercase letters come before lower-case letters. 

Therefore, the lowercase a is sorted so that it comes after the uppercase Z. For an 

example, enter the following into the interactive shell: 
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If you need to sort the values in regular alphabetical order, pass str.lower for the key 

keyword argument in the sort() method call. 

 

This causes the sort() function to treat all the items in the list as if they were 

lowercase without actually changing the values in the list.   
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Unit 5. SubUnit 5.4 

Self-learning 

 

Time: 07h00m 

 

Pillars of Programming 

 

1. Which of the following are operators, and which are values? 

 

2. Which of the following is a variable, and which is a string? 

 

3. Name three data types. 

4. What is an expression made up of? What do all expressions do? 

5. This section introduced assignment statements, like spam = 10. What is the 

difference between an expression and a statement? 

6. What does the variable bacon contain after the following code runs? 

 

 

 

7. What should the following two expressions evaluate to? 
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8. Why is eggs a valid variable name while 100 is invalid? 

9. What three functions can be used to get the integer, floating-point number, 

or string version of a value? 

10.  Why does this expression cause an error? How can you fix it?

 

 

Pillars of Programming – Additional Exercises 
 

1. Will the following lines of code print the same thing? Explain why or why not. 

x = 6 

print(6) 

print("6") 

2. Will the following lines of code print the same thing? Explain why or why not. 

x = 7 

print(x) 

print("x") 

3. What happens if you attempt to use a variable within a program, and that 

variable has not been assigned a value? 

4. What is wrong with the following statement that attempts to assign the value 

ten to variable x? 

10 = x 

5. Once a variable has been properly assigned can its value be changed? 

6. In Python can you assign more than one variable in a single statement? 

7. Classify each of the following as either a legal or illegal Python identifier: 

(a) fred 
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(b) if 

(c) 2x 

(d) -4 

(e) sum_total 

(f) sumTotal 

(g) sum-total 

(h) sum total 

(i) sumtotal 

(j) While 

(k) x2 

(l) Private 

(m) public 

(n) $16 

(o) xTwo 

(p) _static 

(q) _4 

(r) ___ 

(s) 10% 

(t) a27834 

(u) wilma’s 

8. What can you do if a variable name you would like to use is the same as a 

reserved word? 

9. What is the difference between the following two strings? ’n’ and ’\n’? 
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10. Sort the following binary operators in order of high to low precedence: +, -, *, 

//, /, %, =. 

11. Given the following assignment: 

x = 2 

Indicate what each of the following Python statements would print. 

(a) print("x") 

(b) print(’x’) 

(c) print(x) 

(d) print("x + 1") 

(e) print(’x’ + 1) 

(f) print(x + 1) 

12. Given the following assignments: 

i1 = 2 

i2 = 5 

i3 = -3 

d1 = 2.0 

d2 = 5.0 

d3 = -0.5; 

Evaluate each of the following Python expressions. 

(a) i1 + i2 

(b) i1 / i2 

(c) i1 // i2 

(d) i2 / i1 

(e) i2 // i1 

(f) i1 * i3 

 (g) d1 + d2 

(h) d1 / d2 

(i) d2 / d1 

(j) d3 * d1 

(k) d1 + i2 

(l) i1 / d2 
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(m) d2 / i1 

(n) i2 / d1 

(o) i1/i2*d1 

(p) d1*i1/i2 

(q) d1/d2*i1 

(r) i1*d1/d2 

(s) i2/i1*d1 

(t) d1*i2/i1 

(u) d2/d1*i1 

(v) i1*d2/d1 

13. Given the following assignments: 

i1 = 2 

i2 = 5 

i3 = -3 

d1 = 2.0 

d2 = 5.0 

d3 = -0.5 

Evaluate each of the following Python expressions. 

(a) i1 + (i2 * i3) 

(b) i1 * (i2 + i3) 

(c) i1 / (i2 + i3) 

(d) i1 // (i2 + i3) 

(e) i1 / i2 + i3 

(f) i1 // i2 + i3 

(g) 3 + 4 + 5 / 3 

(h) 3 + 4 + 5 // 3 

(i) (3 + 4 + 5) / 3 

(j) (3 + 4 + 5) // 3 

(k) d1 + (d2 * d3) 

(l) d1 + d2 * d3 

 (m) d1 / d2 - d3 
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(n) d1 / (d2 - d3) 

(o) d1 + d2 + d3 / 3 

(p) (d1 + d2 + d3) / 3 

(q) d1 + d2 + (d3 / 3) 

(r) 3 * (d1 + d2) * (d1 - d3) 

14. What is printed by the following code fragment? 

x1 = 2 

x2 = 2 

x1 += 1 

x2 -= 1 

print(x1) 

print(x2) 

Why does the output appear as it does? 

15. What possible values can a Boolean expression have? 

16. What is an integer equivalent to True in Python? 

17. What is the integer equivalent to False in Python? 

18. Given the following definitions: 

x, y, z = 3, 5, 7 

evaluate the following Boolean expressions: 

(a) x == 3 

(b) x < y 

(c) x >= y 

(d) x <= y 

(e) x != y - 2 

(f) x < 10 

(g) x >= 0 and x < 10 

(h) x < 0 and x < 10 

(i) x >= 0 and x < 2 

(j) x < 0 or x < 10 

(k) x > 0 or x < 10 

(l) x < 0 or x > 10 
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19. Given the following definitions: 

b1, b2, b3, b4 = true, false, x == 3, y < 3 

evaluate the following Boolean expressions: 

(a) b3 

(b) b4 

(c) not b1 

(d) not b2 

(e) not b3 

(f) not b4 

(g) b1 and b2 

(h) b1 or b2 

(i) b1 and b3 

(j) b1 or b3 

(k) b1 and b4 

(l) b1 or b4 

(m) b2 and b3 

(n) b2 or b3 

(o) b1 and b2 or b3 

(p) b1 or b2 and b3 

(q) b1 and b2 and b3 

(r) b1 or b2 or b3 

(s) not b1 and b2 and b3 

(t) not b1 or b2 or b3 

(u) not (b1 and b2 and b3) 

(v) not (b1 or b2 or b3) 

(w) not b1 and not b2 and not b3 

(x) not b1 or not b2 or not b3 

(y) not (not b1 and not b2 and not b3) 

(z) not (not b1 or not b2 or not b3) 
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20. Consider the following Python code fragment: 

# i, j, and k are numbers 

if i < j: 

if j < k: 

i = j 

else: 

j = k 

else: 

if j > k: 

j = i 

else: 

i = k 

print("i =", i, " j =", j, " k =", k) 

What will the code print if the variables i, j, and k have the following values? 

(a) i is 3, j is 5, and k is 7 

(b) i is 3, j is 7, and k is 5 

(c) i is 5, j is 3, and k is 7 

(d) i is 5, j is 7, and k is 3 

(e) i is 7, j is 3, and k is 5 

(f) i is 7, j is 5, and k is 3 

 

Conditions and Cycles 

 

1. What are the two values of the Boolean data type? How do you write them? 

2. What are the three Boolean operators? 

3. Write out the truth tables of each Boolean operator (that is, every possible 

combination of Boolean values for the operator and what they evaluate to). 

4. What do the following expressions evaluate to? 
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5. What are the six comparison operators? 

6. What is the difference between the equal to operator and the assignment 

operator? 

7. Explain what a condition is and where you would use one. 

8. Identify the three blocks in this code: 

 

9. Write code that prints Hello if 1 is stored in spam, prints Howdy if 2 is stored 

in spam, and prints Greetings! if anything else is stored in spam. 

10. What can you press if your program is stuck in an infinite loop? 

11. What is the difference between break and continue? 

12. What is the difference between range(10), range(0, 10), and range(0, 10, 1) 

in a for loop? 

13. Write a short program that prints the numbers 1 to 10 using a for loop. Then 

write an equivalent program that prints the numbers 1 to 10 using a while 

loop. 
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Conditions and Cycles – Additional Exercises 

 

1. How many asterisks does the following code fragment print? 

a = 0 

while a < 100: 

print('*', end='') 

a += 1 

print() 

2. How many asterisks does the following code fragment print? 

a = 0 

while a < 100: 

print('*', end='') 

print() 

3. How many asterisks does the following code fragment print? 

a = 0 

while a > 100: 

print('*', end='') 

a += 1 

print() 

4. How many asterisks does the following code fragment print? 
a = 0 

while a < 100: 

b = 0; 

while b < 55: 

print('*', end='') 

b += 1 

print() 

a += 1 

5. How many asterisks does the following code fragment print? 

for a in range(100): 

print('*', end='') 

print() 
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6. How many asterisks does the following code fragment print? 

for a in range(20, 100, 5): 

print('*', end='') 

print() 

7. How many asterisks does the following code fragment print? 

for a in range(100, 0, -2): 

print('*', end='') 

print() 

8. How many asterisks does the following code fragment print? 

for a in range(1, 1): 

print('*', end='') 

print() 

9. How many asterisks does the following code fragment print? 

for a in range(-100, 100, 10): 

print('*', end='') 

print() 

10. What is printed by the following code fragment? 

a = 0 
while a < 100: 

print(a) 
a += 1 

print() 

 

Functions and Testing 

 

1. Why are functions advantageous to have in your programs? 

2. When does the code in a function execute: when the function is defined or 

when the function is called? 

3. What statement creates a function? 

4. What is the difference between a function and a function call? 

5. How many global scopes are there in a Python program? How many local 

scopes? 

6. What happens to variables in a local scope when the function call returns? 
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7. What is a return value? Can a return value be part of an expression? 

8. If a function does not have a return statement, what is the return value of a 

call to that function? 

9. How can you force a variable in a function to refer to the global variable? 

10. What is the data type of None? 

11. If you had a function named bacon() in a module named spam, how would 

you call it after importing spam? 

12. How can you prevent a program from crashing when it gets an error? 

13. What goes in the try clause? What goes in the except clause? 

14. What is []? 

15. How would you assign the value 'hello' as the third value in a list stored in a 

variable named spam? (Assume spam contains [2, 4, 6, 8, 10].) 

 

For the following three questions, let’s say spam contains the list ['a', 'b', 'c', 'd']. 

16. What does spam[int(int('3' * 2) / 11)] evaluate to? 

17. What does spam[-1] evaluate to? 

18. What does spam[:2] evaluate to? 

 

For the following three questions, let’s say bacon contains the list  [3.14, 'cat', 11, 

'cat', True]. 

19. What does bacon.index('cat') evaluate to? 

20. What does bacon.append(99) make the list value in bacon look like? 

21. What does bacon.remove('cat') make the list value in bacon look like? 

 

22. What are the operators for list concatenation and list replication? 

23. What is the difference between the append() and insert() list methods? 

24. What are two ways to remove values from a list? 
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Functions and Testing - – Additional Exercises 
 

1. Is the following a legal Python program? 

def proc(x): 

return x + 2 

def proc(n): 

return 2*n + 1 

def main(): 

x = proc(5) 

main() 

2. Is the following a legal Python program? 

def proc(x): 

return x + 2 

def main(): 

x = proc(5) 

y = proc(4) 

main() 

3. Is the following a legal Python program? 

def proc(x): 

print(x + 2) 

def main(): 

x = proc(5) 

main() 

4. Is the following a legal Python program? 

def proc(x): 

print(x + 2) 

def main(): 

proc(5) 

main() 

5. Is the following a legal Python program? 

def proc(x, y): 

return 2*x + y*y 
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def main(): 

print(proc(5, 4)) 

main() 

6. Is the following a legal Python program? 

def proc(x, y): 

return 2*x + y*y 

def main(): 

print(proc(5)) 

main() 

7. Is the following a legal Python program? 

def proc(x): 

return 2*x 

def main(): 

print(proc(5, 4)) 

main() 

8. Is the following a legal Python program? 

def proc(x): 

print(2*x*x) 

def main(): 

proc(5) 

main() 

9. The programmer was expecting the following program to print 200. What 

does it print instead? Why does it print what it does? 

def proc(x): 

x = 2*x*x 

def main(): 

num = 10 

proc(num) 

print(num) 

main() 

10. Is the following program legal since the variable x is used in two different 

places (proc and main)? Why or why not? 

def proc(x): 
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return 2*x*x 

def main(): 

x = 10 

print(proc(x)) 

main() 

11. Can a Python list hold a mixture of integers and strings? 

12. What happens if you attempt to access an element of a list using a negative 

index? 

13. Given the statement 

lst = [10, -4, 11, 29] 

(a) What expression represents the very first element of lst? 

(b) What expression represents the very last element of lst? 

(c) What is lst[0]? 

(d) What is lst[3]? 

(e) What is lst[1]? 

(f) What is lst[-1]? 

(g) What is lst[-4]? 

(h) Is the expression lst[3.0] legal or illegal? 

14. What Python statement produces a list containing contains the values 45, −3, 

16 and 8? 

15. What function returns the number of elements in a list? 

16. Given the list 

lst = [20, 1, -34, 40, -8, 60, 1, 3] evaluate the following expressions: 

(a) lst 

(b) lst[0:3] 

(c) lst[4:8] 

(d) lst[4:33] 
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(e) lst[-5:-3] 

(f) lst[-22:3] 

(g) lst[4:] 

(h) lst[:] 

(i) lst[:4] 

(j) lst[1:5] 

 

Online Exercises 

 

https://www.practicepython.org/ 

https://www.w3resource.com/python-exercises/python-basic-exercises.php 

https://www.w3resource.com/python-exercises/basic/ 

https://edabit.com/challenges/python3 

 

https://www.practicepython.org/
https://www.w3resource.com/python-exercises/python-basic-exercises.php
https://www.w3resource.com/python-exercises/basic/
https://edabit.com/challenges/python3


   

 

 

Unit 5. SubUnit 5.5 

Let’s party 

 

Time: 03h00m 

 

Teamwork and Role-playing Activity 

Learners are divided into teams of 2/3 members.  

Each team member must write down 2/3 paragraphs related with a daily living task 

(e.g. make breakfast, make coffee in a coffee maker, …). The description may be 

structured as a step-by-step procedure (algorithm). 

Then the teammate may implement a program following the described task. Thus, 

each team member will write down and code a program at least once. (HINT: 

identify variables, data types, conditions, cycles, functions, …) 

Finally, each team may perform a cross-validation for the source code by presenting 

and discussing it inter-pares (with the other classmates). 

Based on this discussion you may improve and/or optimize the source code. 

  



   

 

References for the content’s development:  

Halterman, Richard L. (2011), Learning to Program with Python. Richard L. 

Halterman. 

Sweigart A. (2015), Automate the boring stuff with Python: practical programming 

for total beginners.San Francisco, CA, USA: No Starch Press. 

Zed A. Shaw (2014). Learn Python the Hard Way: A Very Simple Introduction to the 

Terrifyingly Beautiful World of Computers and Code, Third Edition. Addison-

Wesley. United States of America. 

  



   

 

References for the activity’s development: 

Halterman, Richard L. (2011), Learning to Program with Python. Richard L. 

Halterman. 

Sweigart A. (2015), Automate the boring stuff with Python: practical programming 

for total beginners.San Francisco, CA, USA: No Starch Press. 

Zed A. Shaw (2014). Learn Python the Hard Way: A Very Simple Introduction to the 

Terrifyingly Beautiful World of Computers and Code, Third Edition. Addison-

Wesley. United States of America. 
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