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Unit 1: Introduction to Python 

1.1 History, feature of Python, setting up path, working with python Interpreter, basic syntax, variable and data types, 

operators 

What is Python? 

Python is a popular programming language. It was created by Guido van Rossum, and released in 1991. 

It is used for: 

 web development (server-side), 

 software development, 

 mathematics, 

 system scripting. 

What can Python do? 

 Python can be used on a server to create web applications. 

 Python can be used alongside software to create workflows. 

 Python can connect to database systems. It can also read and modify files. 

 Python can be used to handle big data and perform complex mathematics. 

 Python can be used for rapid prototyping, or for production-ready software development. 

 



    
 

                                                                                                              
                                                                                  
 

Why Python? 

 Python works on different platforms (Windows, Mac, Linux, Raspberry Pi, etc). 

 Python has a simple syntax similar to the English language. 

 Python has syntax that allows developers to write programs with fewer lines than some other programming languages.  

 Python runs on an interpreter system, meaning that code can be executed as soon as it is written. This means that prototyping 

can be very quick. 

 Python can be treated in a procedural way, an object-oriented way or a functional way. 

Good to know 

 The most recent major version of Python is Python 3, which we shall be using in this tutorial. However, Python 2, although not 

being updated with anything other than security updates, is still quite popular. 

 In this tutorial Python will be written in a text editor. It is possible to write Python in an Integrated Development Environment, 

such as Thonny, Pycharm, Netbeans or Eclipse which are particularly useful when managing larger collections of Python files.  

Python Syntax compared to other programming languages 

 Python was designed for readability, and has some similarities to the English language with influence from mathematics. 

 Python uses new lines to complete a command, as opposed to other programming languages which often use semicolons or 

parentheses. 

 Python relies on indentation, using whitespace, to define scope; such as the scope of loops, functions and classes. Other 

programming languages often use curly-brackets for this purpose. 

 

 



    
 

                                                                                                              
                                                                                  
 

 

 

Python Install 

Many PCs and Macs will have python already installed. 

To check if you have python installed on a Windows PC, search in the start bar for Python or run the following on the Command Line 

(cmd.exe): 

C:\Users\Your Name>python --version 

To check if you have python installed on a Linux or Mac, then on linux open the command line or on Mac open the Terminal and 

type: 

python --version 

If you find that you do not have Python installed on your computer, then you can download it for free from the following 

website: https://www.python.org/ 

 

Python Quickstart 

Python is an interpreted programming language, this means that as a developer you write Python (.py) files in a text editor and then 

put those files into the python interpreter to be executed. 

The way to run a python file is like this on the command line: 

C:\Users\Your Name>python helloworld.py 

Where "helloworld.py" is the name of your python file. 

https://www.python.org/


    
 

                                                                                                              
                                                                                  
 

Let's write our first Python file, called helloworld.py, which can be done in any text editor. 

helloworld.py 

print("Hello, World!") 

Try it Yourself » 

Simple as that. Save your file. Open your command line, navigate to the directory where you saved your file, and run: 

C:\Users\Your Name>python helloworld.py 

The output should read: 

Hello, World! 

Congratulations, you have written and executed your first Python program. 

 

The Python Command Line 

To test a short amount of code in python sometimes it is quickest and easiest not to write the code in a file. This is made possible 

because Python can be run as a command line itself. 

Type the following on the Windows, Mac or Linux command line: 

C:\Users\Your Name>python 

Or, if the "python" command did not work, you can try "py": 

C:\Users\Your Name>py 

From there you can write any python, including our hello world example from earlier in the tutorial: 

https://www.w3schools.com/python/trypython.asp?filename=demo_helloworld


    
 

                                                                                                              
                                                                                  
 

C:\Users\Your Name>python 

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on win32 

Type "help", "copyright", "credits" or "license" for more information. 

>>> print("Hello, World!") 

Which will write "Hello, World!" in the command line: 

C:\Users\Your Name>python 

Python 3.6.4 (v3.6.4:d48eceb, Dec 19 2017, 06:04:45) [MSC v.1900 32 bit (Intel)] on win32 

Type "help", "copyright", "credits" or "license" for more information. 

>>> print("Hello, World!") 

Hello, World! 

Whenever you are done in the python command line, you can simply type the following to quit the python command line interface: 

exit() 

Python Syntax 

Execute Python Syntax 

As we learned in the previous page, Python syntax can be executed by writing directly in the Command Line: 

 

>>> print("Hello, World!") 

Hello, World! 

On this page 

Execute Python Syntax 

Python Indentation 



    
 

                                                                                                              
                                                                                  
 

Python Variables 

Python Comments 

Exercises 

Or by creating a python file on the server, using the .py file extension, and running it in the Command Line: 

 

C:\Users\Your Name>python myfile.py 

Python Indentation 

Indentation refers to the spaces at the beginning of a code line. 

 

Where in other programming languages the indentation in code is for readability only, the indentation in Python is very important. 

 

Python uses indentation to indicate a block of code. 

 

Example 

if 5 > 2: 

  print("Five is greater than two!") 

Python will give you an error if you skip the indentation: 

 



    
 

                                                                                                              
                                                                                  
 

Example 

Syntax Error: 

 

if 5 > 2: 

print("Five is greater than two!") 

The number of spaces is up to you as a programmer, but it has to be at least one. 

 

Example 

if 5 > 2: 

 print("Five is greater than two!")  

if 5 > 2: 

        print("Five is greater than two!")  

You have to use the same number of spaces in the same block of code, otherwise Python will give you an error: 

 

Example 

Syntax Error: 

 

if 5 > 2: 



    
 

                                                                                                              
                                                                                  
 

 print("Five is greater than two!") 

        print("Five is greater than two!") 

Python Variables 

In Python, variables are created when you assign a value to it: 

 

Example 

Variables in Python: 

 

x = 5 

y = "Hello, World!" 

Python has no command for declaring a variable. 

 

You will learn more about variables in the Python Variables chapter. 

 

Comments 

Python has commenting capability for the purpose of in-code documentation. 

 

Comments start with a #, and Python will render the rest of the line as a comment: 



    
 

                                                                                                              
                                                                                  
 

 

Example 

Comments in Python: 

 

#This is a comment. 

print("Hello, World!") 

Python Comments 

Comments can be used to explain Python code. 

 

Comments can be used to make the code more readable. 

 

Comments can be used to prevent execution when testing code. 

 

Creating a Comment 

Comments starts with a #, and Python will ignore them: 

 

Example 

#This is a comment 



    
 

                                                                                                              
                                                                                  
 

print("Hello, World!") 

Comments can be placed at the end of a line, and Python will ignore the rest of the line: 

 

Example 

print("Hello, World!") #This is a comment 

A comment does not have to be text that explains the code, it can also be used to prevent Python from executing code: 

 

Example 

#print("Hello, World!") 

print("Cheers, Mate!") 

Multi Line Comments 

Python does not really have a syntax for multi line comments. 

 

To add a multiline comment you could insert a # for each line: 

 

Example 

#This is a comment 

#written in 



    
 

                                                                                                              
                                                                                  
 

#more than just one line 

print("Hello, World!") 

Or, not quite as intended, you can use a multiline string. 

 

Since Python will ignore string literals that are not assigned to a variable, you can add a multiline string (triple quotes) in your code, 

and place your comment inside it: 

 

Example 

""" 

This is a comment 

written in 

more than just one line 

""" 

print("Hello, World!") 

Python Data Types 

Built-in Data Types 

In programming, data type is an important concept. 

 



    
 

                                                                                                              
                                                                                  
 

Variables can store data of different types, and different types can do different things. 

 

Python has the following data types built-in by default, in these categories: 

 

Text Type: str 

Numeric Types: int, float, complex 

Sequence Types: list, tuple, range 

Mapping Type: dict 

Set Types: set, frozenset 

Boolean Type: bool 

Binary Types: bytes, bytearray, memoryview 

Getting the Data Type 

You can get the data type of any object by using the type() function: 

 

Example 

Print the data type of the variable x: 

 

x = 5 



    
 

                                                                                                              
                                                                                  
 

print(type(x)) 

Setting the Data Type 

In Python, the data type is set when you assign a value to a variable: 

 

Example Data Type Try it 

x = "Hello World" str  

x = 20 int  

x = 20.5 float  

x = 1j complex  

x = ["apple", "banana", "cherry"] list  

x = ("apple", "banana", "cherry") tuple  

x = range(6) range  

x = {"name" : "John", "age" : 36} dict  

x = {"apple", "banana", "cherry"} set  

x = frozenset({"apple", "banana", "cherry"}) frozenset  

x = True bool  

x = b"Hello" bytes  

x = bytearray(5) bytearray  



    
 

                                                                                                              
                                                                                  
 

x = memoryview(bytes(5)) memoryview  

Setting the Specific Data Type 

If you want to specify the data type, you can use the following constructor functions: 

 

Example Data Type Try it 

x = str("Hello World") str  

x = int(20) int  

x = float(20.5) float  

x = complex(1j) complex  

x = list(("apple", "banana", "cherry")) list  

x = tuple(("apple", "banana", "cherry")) tuple  

x = range(6) range  

x = dict(name="John", age=36) dict  

x = set(("apple", "banana", "cherry")) set  

x = frozenset(("apple", "banana", "cherry")) frozenset  

x = bool(5) bool  

x = bytes(5) bytes  

x = bytearray(5) bytearray  



    
 

                                                                                                              
                                                                                  
 

x = memoryview(bytes(5)) memoryview 

Python Variables 

Variables 

Variables are containers for storing data values. 

 

Creating Variables 

Python has no command for declaring a variable. 

 

A variable is created the moment you first assign a value to it. 

 

Example 

x = 5 

y = "John" 

print(x) 

print(y) 

Variables do not need to be declared with any particular type, and can even change type after they have been set. 

 

Example 



    
 

                                                                                                              
                                                                                  
 

x = 4       # x is of type int 

x = "Sally" # x is now of type str 

print(x) 

Casting 

If you want to specify the data type of a variable, this can be done with casting. 

 

Example 

x = str(3)    # x will be '3' 

y = int(3)    # y will be 3 

z = float(3)  # z will be 3.0 

Get the Type 

You can get the data type of a variable with the type() function. 

 

Example 

x = 5 

y = "John" 

print(type(x)) 

print(type(y)) 



    
 

                                                                                                              
                                                                                  
 

You will learn more about data types and casting later in this tutorial. 

Single or Double Quotes? 

String variables can be declared either by using single or double quotes: 

 

Example 

x = "John" 

# is the same as 

x = 'John' 

Case-Sensitive 

Variable names are case-sensitive. 

 

Example 

This will create two variables: 

 

a = 4 

A = "Sally" 

#A will not overwrite a 

 



    
 

                                                                                                              
                                                                                  
 

Python - Variable Names 

Variable Names 

A variable can have a short name (like x and y) or a more descriptive name (age, carname, total_volume). Rules for Python variables: 

A variable name must start with a letter or the underscore character 

A variable name cannot start with a number 

A variable name can only contain alpha-numeric characters and underscores (A-z, 0-9, and _ ) 

Variable names are case-sensitive (age, Age and AGE are three different variables) 

Example 

Legal variable names: 

 

myvar = "John" 

my_var = "John" 

_my_var = "John" 

myVar = "John" 

MYVAR = "John" 

myvar2 = "John" 

Example 

Illegal variable names: 



    
 

                                                                                                              
                                                                                  
 

 

2myvar = "John" 

my-var = "John" 

my var = "John" 

Remember that variable names are case-sensitive 

 

Multi Words Variable Names 

Variable names with more than one word can be difficult to read. 

 

There are several techniques you can use to make them more readable: 

 

Camel Case 

Each word, except the first, starts with a capital letter: 

 

myVariableName = "John" 

Pascal Case 

Each word starts with a capital letter: 

 



    
 

                                                                                                              
                                                                                  
 

MyVariableName = "John" 

Snake Case 

Each word is separated by an underscore character: 

 

my_variable_name = "John" 

Python Variables - Assign Multiple Values 

Many Values to Multiple Variables 

Python allows you to assign values to multiple variables in one line: 

 

Example 

x, y, z = "Orange", "Banana", "Cherry" 

print(x) 

print(y) 

print(z) 

Note: Make sure the number of variables matches the number of values, or else you will get an error. 

 

One Value to Multiple Variables 

And you can assign the same value to multiple variables in one line: 



    
 

                                                                                                              
                                                                                  
 

 

Example 

x = y = z = "Orange" 

print(x) 

print(y) 

print(z) 

Unpack a Collection 

If you have a collection of values in a list, tuple etc. Python allows you extract the values into variables. This is called unpacking. 

 

Example 

Unpack a list: 

 

fruits = ["apple", "banana", "cherry"] 

x, y, z = fruits 

print(x) 

print(y) 

print(z) 

Python - Output Variables 



    
 

                                                                                                              
                                                                                  
 

Output Variables 

The Python print statement is often used to output variables. 

 

To combine both text and a variable, Python uses the + character: 

 

Example 

x = "awesome" 

print("Python is " + x) 

You can also use the + character to add a variable to another variable: 

 

Example 

x = "Python is " 

y = "awesome" 

z =  x + y 

print(z) 

For numbers, the + character works as a mathematical operator: 

 

Example 



    
 

                                                                                                              
                                                                                  
 

x = 5 

y = 10 

print(x + y) 

If you try to combine a string and a number, Python will give you an error: 

 

Example 

x = 5 

y = "John" 

print(x + y) 

Python - Global Variables 

Global Variables 

Variables that are created outside of a function (as in all of the examples above) are known as global variables.  

 

Global variables can be used by everyone, both inside of functions and outside. 

 

Example 

Create a variable outside of a function, and use it inside the function 

 



    
 

                                                                                                              
                                                                                  
 

x = "awesome" 

 

def myfunc(): 

  print("Python is " + x) 

 

myfunc() 

If you create a variable with the same name inside a function, this variable will be local, and can only be used inside the function. The 

global variable with the same name will remain as it was, global and with the original value. 

 

Example 

Create a variable inside a function, with the same name as the global variable 

 

x = "awesome" 

 

def myfunc(): 

  x = "fantastic" 

  print("Python is " + x) 

 



    
 

                                                                                                              
                                                                                  
 

myfunc() 

 

print("Python is " + x) 

The global Keyword 

Normally, when you create a variable inside a function, that variable is local, and can only be used inside that function. 

 

To create a global variable inside a function, you can use the global keyword. 

 

Example 

If you use the global keyword, the variable belongs to the global scope: 

 

def myfunc(): 

  global x 

  x = "fantastic" 

 

myfunc() 

 

print("Python is " + x) 



    
 

                                                                                                              
                                                                                  
 

Also, use the global keyword if you want to change a global variable inside a function. 

 

Example 

To change the value of a global variable inside a function, refer to the variable by using the global keyword: 

 

x = "awesome" 

 

def myfunc(): 

  global x 

  x = "fantastic" 

 

myfunc() 

 

print("Python is " + x) 

Python Operators 

Python Operators 

Operators are used to perform operations on variables and values. 

 



    
 

                                                                                                              
                                                                                  
 

In the example below, we use the + operator to add together two values: 

 

Example 

print(10 + 5) 

Python divides the operators in the following groups: 

 

Arithmetic operators 

Assignment operators 

Comparison operators 

Logical operators 

Identity operators 

Membership operators 

Bitwise operators 

Python Arithmetic Operators 

Arithmetic operators are used with numeric values to perform common mathematical operations: 

 

Operator Name Example Try it 

+ Addition x + y  



    
 

                                                                                                              
                                                                                  
 

- Subtraction x - y  

* Multiplication x * y  

/ Division x / y  

% Modulus x % y  

** Exponentiation x ** y  

// Floor division x // y  

Python Assignment Operators 

Assignment operators are used to assign values to variables: 

 

Operator Example Same As Try it 

= x = 5 x = 5  

+= x += 3 x = x + 3  

-= x -= 3 x = x - 3  

*= x *= 3 x = x * 3  

/= x /= 3 x = x / 3  

%= x %= 3 x = x % 3  

//= x //= 3 x = x // 3  

**= x **= 3 x = x ** 3  



    
 

                                                                                                              
                                                                                  
 

&= x &= 3 x = x & 3  

|= x |= 3 x = x | 3  

^= x ^= 3 x = x ^ 3  

>>= x >>= 3 x = x >> 3  

<<= x <<= 3 x = x << 3  

Python Comparison Operators 

Comparison operators are used to compare two values: 

 

Operator Name Example Try it 

== Equal x == y  

!= Not equal x != y  

> Greater than x > y  

< Less than x < y  

>= Greater than or equal to x >= y  

<= Less than or equal to x <= y  

Python Logical Operators 

Logical operators are used to combine conditional statements: 

 



    
 

                                                                                                              
                                                                                  
 

Operator Description Example Try it 

and  Returns True if both statements are true x < 5 and  x < 10  

or Returns True if one of the statements is true x < 5 or x < 4  

not Reverse the result, returns False if the result is true not(x < 5 and x < 10)  

Python Identity Operators 

Identity operators are used to compare the objects, not if they are equal, but if they are actually the same object, with the same 

memory location: 

 

Operator Description Example Try it 

is  Returns True if both variables are the same object x is y  

is not Returns True if both variables are not the same object x is not y  

Python Membership Operators 

Membership operators are used to test if a sequence is presented in an object: 

 

Operator Description Example Try it 

in  Returns True if a sequence with the specified value is present in the object x in y  

not in Returns True if a sequence with the specified value is not present in the object x not in y  

Python Bitwise Operators 



    
 

                                                                                                              
                                                                                  
 

Bitwise operators are used to compare (binary) numbers: 

 

Operator Name Description 

&  AND Sets each bit to 1 if both bits are 1 

| OR Sets each bit to 1 if one of two bits is 1 

 ^ XOR Sets each bit to 1 if only one of two bits is 1 

~  NOT Inverts all the bits 

<< Zero fill left shift Shift left by pushing zeros in from the right and let the leftmost bits fall off 

>> Signed right shift Shift right by pushing copies of the leftmost bit in from the left, and let the rightmost bits fall off 

 

 

1.2 Conditional statements-If, If-Else, nested if-else, Examples. 

Python If ... Else 

Python Conditions and If statements 

Python supports the usual logical conditions from mathematics: 

 

Equals: a == b 

Not Equals: a != b 



    
 

                                                                                                              
                                                                                  
 

Less than: a < b 

Less than or equal to: a <= b 

Greater than: a > b 

Greater than or equal to: a >= b 

These conditions can be used in several ways, most commonly in "if statements" and loops. 

 

An "if statement" is written by using the if keyword. 

 

Example 

If statement: 

 

a = 33 

b = 200 

if b > a: 

  print("b is greater than a") 

In this example we use two variables, a and b, which are used as part of the if statement to test whether b is greater than a. As a is 33, 

and b is 200, we know that 200 is greater than 33, and so we print to screen that "b is greater than a". 

 



    
 

                                                                                                              
                                                                                  
 

Indentation 

Python relies on indentation (whitespace at the beginning of a line) to define scope in the code. Other programming languages often 

use curly-brackets for this purpose. 

 

Example 

If statement, without indentation (will raise an error): 

 

a = 33 

b = 200 

if b > a: 

print("b is greater than a") # you will get an error 

Elif 

The elif keyword is pythons way of saying "if the previous conditions were not true, then try this condition". 

 

Example 

a = 33 

b = 33 

if b > a: 



    
 

                                                                                                              
                                                                                  
 

  print("b is greater than a") 

elif a == b: 

  print("a and b are equal") 

In this example a is equal to b, so the first condition is not true, but the elif condition is true, so we print to screen that "a and b are 

equal". 

 

Else 

The else keyword catches anything which isn't caught by the preceding conditions. 

 

Example 

a = 200 

b = 33 

if b > a: 

  print("b is greater than a") 

elif a == b: 

  print("a and b are equal") 

else: 

  print("a is greater than b") 



    
 

                                                                                                              
                                                                                  
 

In this example a is greater than b, so the first condition is not true, also the elif condition is not true, so we go to the else condition 

and print to screen that "a is greater than b". 

 

You can also have an else without the elif: 

 

Example 

a = 200 

b = 33 

if b > a: 

  print("b is greater than a") 

else: 

  print("b is not greater than a") 

Short Hand If 

If you have only one statement to execute, you can put it on the same line as the if statement. 

 

Example 

One line if statement: 

 



    
 

                                                                                                              
                                                                                  
 

if a > b: print("a is greater than b") 

Short Hand If ... Else 

If you have only one statement to execute, one for if, and one for else, you can put it all on the same line: 

 

Example 

One line if else statement: 

 

a = 2 

b = 330 

print("A") if a > b else print("B") 

This technique is known as Ternary Operators, or Conditional Expressions. 

 

You can also have multiple else statements on the same line: 

 

Example 

One line if else statement, with 3 conditions: 

 

a = 330 



    
 

                                                                                                              
                                                                                  
 

b = 330 

print("A") if a > b else print("=") if a == b else print("B") 

And 

The and keyword is a logical operator, and is used to combine conditional statements: 

 

Example 

Test if a is greater than b, AND if c is greater than a: 

 

a = 200 

b = 33 

c = 500 

if a > b and c > a: 

  print("Both conditions are True") 

Or 

The or keyword is a logical operator, and is used to combine conditional statements: 

 

Example 

Test if a is greater than b, OR if a is greater than c: 



    
 

                                                                                                              
                                                                                  
 

 

a = 200 

b = 33 

c = 500 

if a > b or a > c: 

  print("At least one of the conditions is True") 

Nested If 

You can have if statements inside if statements, this is called nested if statements. 

 

Example 

x = 41 

 

if x > 10: 

  print("Above ten,") 

  if x > 20: 

    print("and also above 20!") 

  else: 

    print("but not above 20.") 



    
 

                                                                                                              
                                                                                  
 

The pass Statement 

if statements cannot be empty, but if you for some reason have an if statement with no content, put in the pass statement to avoid 

getting an error. 

 

Example 

a = 33 

b = 200 

 

if b > a: 

  pass 

 

 

1.3 Looping-For,While,Nested loops, Examples 

 

Python While Loops 

Python Loops 

Python has two primitive loop commands: 

 



    
 

                                                                                                              
                                                                                  
 

while loops 

for loops 

The while Loop 

With the while loop we can execute a set of statements as long as a condition is true. 

 

Example 

Print i as long as i is less than 6: 

 

i = 1 

while i < 6: 

  print(i) 

  i += 1 

Note: remember to increment i, or else the loop will continue forever. 

 

The while loop requires relevant variables to be ready, in this example we need to define an indexing variable, i, which we set to 1. 

 

The break Statement 

With the break statement we can stop the loop even if the while condition is true: 



    
 

                                                                                                              
                                                                                  
 

 

Example 

Exit the loop when i is 3: 

 

i = 1 

while i < 6: 

  print(i) 

  if i == 3: 

    break 

  i += 1 

The continue Statement 

With the continue statement we can stop the current iteration, and continue with the next: 

 

Example 

Continue to the next iteration if i is 3: 

 

i = 0 

while i < 6: 



    
 

                                                                                                              
                                                                                  
 

  i += 1 

  if i == 3: 

    continue 

  print(i) 

The else Statement 

With the else statement we can run a block of code once when the condition no longer is true: 

 

Example 

Print a message once the condition is false: 

 

i = 1 

while i < 6: 

  print(i) 

  i += 1 

else: 

  print("i is no longer less than 6") 

 

 



    
 

                                                                                                              
                                                                                  
 

 

1.4 Control Statements-Break, Continue, Pass. 

Python For Loops 

Python For Loops 

A for loop is used for iterating over a sequence (that is either a list, a tuple, a dictionary, a set, or a string). 

 

This is less like the for keyword in other programming languages, and works more like an iterator method as found in other object-

orientated programming languages. 

 

With the for loop we can execute a set of statements, once for each item in a list, tuple, set etc. 

 

Example 

Print each fruit in a fruit list: 

 

fruits = ["apple", "banana", "cherry"] 

for x in fruits: 

  print(x) 

The for loop does not require an indexing variable to set beforehand. 



    
 

                                                                                                              
                                                                                  
 

 

Looping Through a String 

Even strings are iterable objects, they contain a sequence of characters: 

 

Example 

Loop through the letters in the word "banana": 

 

for x in "banana": 

  print(x) 

The break Statement 

With the break statement we can stop the loop before it has looped through all the items: 

 

Example 

Exit the loop when x is "banana": 

 

fruits = ["apple", "banana", "cherry"] 

for x in fruits: 

  print(x) 



    
 

                                                                                                              
                                                                                  
 

  if x == "banana": 

    break 

Example 

Exit the loop when x is "banana", but this time the break comes before the print: 

 

fruits = ["apple", "banana", "cherry"] 

for x in fruits: 

  if x == "banana": 

    break 

  print(x) 

The continue Statement 

With the continue statement we can stop the current iteration of the loop, and continue with the next: 

 

Example 

Do not print banana: 

 

fruits = ["apple", "banana", "cherry"] 

for x in fruits: 



    
 

                                                                                                              
                                                                                  
 

  if x == "banana": 

    continue 

  print(x) 

The range() Function 

To loop through a set of code a specified number of times, we can use the range() function, 

The range() function returns a sequence of numbers, starting from 0 by default, and increments by 1 (by default), and ends at a 

specified number. 

 

Example 

Using the range() function: 

 

for x in range(6): 

  print(x) 

Note that range(6) is not the values of 0 to 6, but the values 0 to 5. 

 

The range() function defaults to 0 as a starting value, however it is possible to specify the starting value by adding a parameter: 

range(2, 6), which means values from 2 to 6 (but not including 6): 

 

Example 



    
 

                                                                                                              
                                                                                  
 

Using the start parameter: 

 

for x in range(2, 6): 

  print(x) 

The range() function defaults to increment the sequence by 1, however it is possible to specify the increment value by adding a third 

parameter: range(2, 30, 3): 

 

Example 

Increment the sequence with 3 (default is 1): 

 

for x in range(2, 30, 3): 

  print(x) 

Else in For Loop 

The else keyword in a for loop specifies a block of code to be executed when the loop is finished: 

 

Example 

Print all numbers from 0 to 5, and print a message when the loop has ended: 

 



    
 

                                                                                                              
                                                                                  
 

for x in range(6): 

  print(x) 

else: 

  print("Finally finished!") 

Note: The else block will NOT be executed if the loop is stopped by a break statement. 

 

Example 

Break the loop when x is 3, and see what happens with the else block: 

 

for x in range(6): 

  if x == 3: break 

  print(x) 

else: 

  print("Finally finished!") 

Nested Loops 

A nested loop is a loop inside a loop. 

 

The "inner loop" will be executed one time for each iteration of the "outer loop": 



    
 

                                                                                                              
                                                                                  
 

 

Example 

Print each adjective for every fruit: 

 

adj = ["red", "big", "tasty"] 

fruits = ["apple", "banana", "cherry"] 

 

for x in adj: 

  for y in fruits: 

    print(x, y) 

The pass Statement 

for loops cannot be empty, but if you for some reason have a for loop with no content, put in the pass statement to avoid getting an 

error. 

 

Example 

for x in [0, 1, 2]: 

  pass 

 



    
 

                                                                                                              
                                                                                  
 

1.5 String Manipulation-Accessing String, Basic Operations, String Slices,  

Function and Methods, Examples. 

Python Strings 

Strings 

Strings in python are surrounded by either single quotation marks, or double quotation marks. 

 

'hello' is the same as "hello". 

 

You can display a string literal with the print() function: 

 

Example 

print("Hello") 

print('Hello') 

Assign String to a Variable 

Assigning a string to a variable is done with the variable name followed by an equal sign and the string: 

 

Example 

a = "Hello" 



    
 

                                                                                                              
                                                                                  
 

print(a) 

Multiline Strings 

You can assign a multiline string to a variable by using three quotes: 

 

Example 

You can use three double quotes: 

 

a = """Lorem ipsum dolor sit amet, 

consectetur adipiscing elit, 

sed do eiusmod tempor incididunt 

ut labore et dolore magna aliqua.""" 

print(a) 

Or three single quotes: 

 

Example 

a = '''Lorem ipsum dolor sit amet, 

consectetur adipiscing elit, 

sed do eiusmod tempor incididunt 



    
 

                                                                                                              
                                                                                  
 

ut labore et dolore magna aliqua.''' 

print(a) 

Note: in the result, the line breaks are inserted at the same position as in the code. 

 

Strings are Arrays 

Like many other popular programming languages, strings in Python are arrays of bytes representing unicode characters. 

 

However, Python does not have a character data type, a single character is simply a string with a length of 1. 

 

Square brackets can be used to access elements of the string. 

 

Example 

Get the character at position 1 (remember that the first character has the position 0): 

 

a = "Hello, World!" 

print(a[1]) 

Looping Through a String 

Since strings are arrays, we can loop through the characters in a string, with a for loop. 



    
 

                                                                                                              
                                                                                  
 

 

Example 

Loop through the letters in the word "banana": 

 

for x in "banana": 

  print(x) 

Learn more about For Loops in our Python For Loops chapter. 

 

String Length 

To get the length of a string, use the len() function. 

 

Example 

The len() function returns the length of a string: 

 

a = "Hello, World!" 

print(len(a)) 

Check String 

To check if a certain phrase or character is present in a string, we can use the keyword in. 



    
 

                                                                                                              
                                                                                  
 

 

Example 

Check if "free" is present in the following text: 

 

txt = "The best things in life are free!" 

print("free" in txt) 

Use it in an if statement: 

 

Example 

Print only if "free" is present: 

 

txt = "The best things in life are free!" 

if "free" in txt: 

  print("Yes, 'free' is present.") 

Learn more about If statements in our Python If...Else chapter. 

 

Check if NOT 

To check if a certain phrase or character is NOT present in a string, we can use the keyword not in. 



    
 

                                                                                                              
                                                                                  
 

 

Example 

Check if "expensive" is NOT present in the following text: 

 

txt = "The best things in life are free!" 

print("expensive" not in txt) 

Use it in an if statement: 

 

Example 

print only if "expensive" is NOT present: 

 

txt = "The best things in life are free!" 

if "expensive" not in txt: 

  print("No, 'expensive' is NOT present.") 

Python - Slicing Strings 

Slicing 

You can return a range of characters by using the slice syntax. 

 



    
 

                                                                                                              
                                                                                  
 

Specify the start index and the end index, separated by a colon, to return a part of the string. 

 

Example 

Get the characters from position 2 to position 5 (not included): 

 

b = "Hello, World!" 

print(b[2:5]) 

Note: The first character has index 0. 

 

Slice From the Start 

By leaving out the start index, the range will start at the first character: 

 

Example 

Get the characters from the start to position 5 (not included): 

 

b = "Hello, World!" 

print(b[:5]) 

Slice To the End 



    
 

                                                                                                              
                                                                                  
 

By leaving out the end index, the range will go to the end: 

 

Example 

Get the characters from position 2, and all the way to the end: 

 

b = "Hello, World!" 

print(b[2:]) 

Negative Indexing 

Use negative indexes to start the slice from the end of the string: 

Example 

Get the characters: 

 

From: "o" in "World!" (position -5) 

 

To, but not included: "d" in "World!" (position -2): 

 

b = "Hello, World!" 

print(b[-5:-2]) 



    
 

                                                                                                              
                                                                                  
 

Python - Modify Strings 

Python has a set of built-in methods that you can use on strings. 

 

Upper Case 

Example 

The upper() method returns the string in upper case: 

 

a = "Hello, World!" 

print(a.upper()) 

Lower Case 

Example 

The lower() method returns the string in lower case: 

 

a = "Hello, World!" 

print(a.lower()) 

Remove Whitespace 

Whitespace is the space before and/or after the actual text, and very often you want to remove this space. 

 



    
 

                                                                                                              
                                                                                  
 

Example 

The strip() method removes any whitespace from the beginning or the end: 

 

a = " Hello, World! " 

print(a.strip()) # returns "Hello, World!" 

Replace String 

Example 

The replace() method replaces a string with another string: 

 

a = "Hello, World!" 

print(a.replace("H", "J")) 

Split String 

The split() method returns a list where the text between the specified separator becomes the list items. 

 

Example 

The split() method splits the string into substrings if it finds instances of the separator: 

 

a = "Hello, World!" 



    
 

                                                                                                              
                                                                                  
 

print(a.split(",")) # returns ['Hello', ' World!'] 

Learn more about Lists in our Python Lists chapter. 

 

String Methods 

Python - String Methods 

String Methods 

Python has a set of built-in methods that you can use on strings. 

 

Note: All string methods returns new values. They do not change the original string. 

 

Method Description 

capitalize() Converts the first character to upper case 

casefold() Converts string into lower case 

center() Returns a centered string 

count() Returns the number of times a specified value occurs in a string 

encode() Returns an encoded version of the string 

endswith() Returns true if the string ends with the specified value 

expandtabs() Sets the tab size of the string 



    
 

                                                                                                              
                                                                                  
 

find() Searches the string for a specified value and returns the position of where it was found 

format() Formats specified values in a string 

format_map() Formats specified values in a string 

index() Searches the string for a specified value and returns the position of where it was found 

isalnum() Returns True if all characters in the string are alphanumeric 

isalpha() Returns True if all characters in the string are in the alphabet 

isdecimal() Returns True if all characters in the string are decimals 

isdigit() Returns True if all characters in the string are digits 

isidentifier() Returns True if the string is an identifier 

islower() Returns True if all characters in the string are lower case 

isnumeric() Returns True if all characters in the string are numeric 

isprintable() Returns True if all characters in the string are printable 

isspace() Returns True if all characters in the string are whitespaces 

istitle() Returns True if the string follows the rules of a title 

isupper() Returns True if all characters in the string are upper case 

join() Joins the elements of an iterable to the end of the string 

ljust() Returns a left justified version of the string 

lower() Converts a string into lower case 



    
 

                                                                                                              
                                                                                  
 

lstrip() Returns a left trim version of the string 

maketrans() Returns a translation table to be used in translations 

partition() Returns a tuple where the string is parted into three parts 

replace() Returns a string where a specified value is replaced with a specified value 

rfind() Searches the string for a specified value and returns the last position of where it was found 

rindex() Searches the string for a specified value and returns the last position of where it was found 

rjust() Returns a right justified version of the string 

rpartition() Returns a tuple where the string is parted into three parts 

rsplit() Splits the string at the specified separator, and returns a list 

rstrip() Returns a right trim version of the string 

split() Splits the string at the specified separator, and returns a list 

splitlines() Splits the string at line breaks and returns a list 

startswith() Returns true if the string starts with the specified value 

strip() Returns a trimmed version of the string 

swapcase() Swaps cases, lower case becomes upper case and vice versa 

title() Converts the first character of each word to upper case 

translate() Returns a translated string 

upper() Converts a string into upper case 



    
 

                                                                                                              
                                                                                  
 

zfill() Fills the string with a specified number of 0 values at the beginning 

1.6 Lists-Introduction, accessing list, operations, working with lists, function & methods. 

Python Lists 

mylist = ["apple", "banana", "cherry"] 

List 

Lists are used to store multiple items in a single variable. 

 

Lists are one of 4 built-in data types in Python used to store collections of data, the other 3 are Tuple, Set, and Dictionary, all with 

different qualities and usage. 

 

Lists are created using square brackets: 

 

Example 

Create a List: 

 

thislist = ["apple", "banana", "cherry"] 

print(thislist) 

List Items 



    
 

                                                                                                              
                                                                                  
 

List items are ordered, changeable, and allow duplicate values. 

 

List items are indexed, the first item has index [0], the second item has index [1] etc. 

 

Ordered 

When we say that lists are ordered, it means that the items have a defined order, and that order will not change. 

 

If you add new items to a list, the new items will be placed at the end of the list. 

 

Note: There are some list methods that will change the order, but in general: the order of the items will not change.  

 

Changeable 

The list is changeable, meaning that we can change, add, and remove items in a list after it has been created. 

 

Allow Duplicates 

Since lists are indexed, lists can have items with the same value: 

 

Example 



    
 

                                                                                                              
                                                                                  
 

Lists allow duplicate values: 

 

thislist = ["apple", "banana", "cherry", "apple", "cherry"] 

print(thislist) 

List Length 

To determine how many items a list has, use the len() function: 

 

Example 

Print the number of items in the list: 

 

thislist = ["apple", "banana", "cherry"] 

print(len(thislist)) 

List Items - Data Types 

List items can be of any data type: 

 

Example 

String, int and boolean data types: 

 



    
 

                                                                                                              
                                                                                  
 

list1 = ["apple", "banana", "cherry"] 

list2 = [1, 5, 7, 9, 3] 

list3 = [True, False, False] 

A list can contain different data types: 

 

Example 

A list with strings, integers and boolean values: 

 

list1 = ["abc", 34, True, 40, "male"] 

type() 

From Python's perspective, lists are defined as objects with the data type 'list': 

 

<class 'list'> 

Example 

What is the data type of a list? 

 

mylist = ["apple", "banana", "cherry"] 

print(type(mylist)) 



    
 

                                                                                                              
                                                                                  
 

The list() Constructor 

It is also possible to use the list() constructor when creating a new list. 

 

Example 

Using the list() constructor to make a List: 

 

thislist = list(("apple", "banana", "cherry")) # note the double round-brackets 

print(thislist) 

Python - Access List Items 

Access Items 

List items are indexed and you can access them by referring to the index number: 

 

Example 

Print the second item of the list: 

 

thislist = ["apple", "banana", "cherry"] 

print(thislist[1]) 

Note: The first item has index 0. 



    
 

                                                                                                              
                                                                                  
 

 

Negative Indexing 

Negative indexing means start from the end 

 

-1 refers to the last item, -2 refers to the second last item etc. 

 

Example 

Print the last item of the list: 

 

thislist = ["apple", "banana", "cherry"] 

print(thislist[-1]) 

Range of Indexes 

You can specify a range of indexes by specifying where to start and where to end the range. 

 

When specifying a range, the return value will be a new list with the specified items. 

 

Example 

Return the third, fourth, and fifth item: 



    
 

                                                                                                              
                                                                                  
 

 

thislist = ["apple", "banana", "cherry", "orange", "kiwi", "melon", "mango"] 

print(thislist[2:5]) 

Note: The search will start at index 2 (included) and end at index 5 (not included). 

 

Remember that the first item has index 0. 

 

By leaving out the start value, the range will start at the first item: 

 

Example 

This example returns the items from the beginning to, but NOT including, "kiwi": 

 

thislist = ["apple", "banana", "cherry", "orange", "kiwi", "melon", "mango"] 

print(thislist[:4]) 

By leaving out the end value, the range will go on to the end of the list: 

 

Example 

This example returns the items from "cherry" to the end: 



    
 

                                                                                                              
                                                                                  
 

 

thislist = ["apple", "banana", "cherry", "orange", "kiwi", "melon", "mango"] 

print(thislist[2:]) 

Range of Negative Indexes 

Specify negative indexes if you want to start the search from the end of the list: 

 

Example 

This example returns the items from "orange" (-4) to, but NOT including "mango" (-1): 

 

thislist = ["apple", "banana", "cherry", "orange", "kiwi", "melon", "mango"] 

print(thislist[-4:-1]) 

Check if Item Exists 

To determine if a specified item is present in a list use the in keyword: 

 

Example 

Check if "apple" is present in the list: 

 

thislist = ["apple", "banana", "cherry"] 



    
 

                                                                                                              
                                                                                  
 

if "apple" in thislist: 

  print("Yes, 'apple' is in the fruits list") 

Python - Change List Items 

Change Item Value 

To change the value of a specific item, refer to the index number: 

 

Example 

Change the second item: 

 

thislist = ["apple", "banana", "cherry"] 

thislist[1] = "blackcurrant" 

print(thislist) 

Change a Range of Item Values 

To change the value of items within a specific range, define a list with the new values, and refer to the range of index numbers where 

you want to insert the new values: 

 

Example 

Change the values "banana" and "cherry" with the values "blackcurrant" and "watermelon": 



    
 

                                                                                                              
                                                                                  
 

 

thislist = ["apple", "banana", "cherry", "orange", "kiwi", "mango"] 

thislist[1:3] = ["blackcurrant", "watermelon"] 

print(thislist) 

If you insert more items than you replace, the new items will be inserted where you specified, and the remaining items will move 

accordingly: 

 

Example 

Change the second value by replacing it with two new values: 

 

thislist = ["apple", "banana", "cherry"] 

thislist[1:2] = ["blackcurrant", "watermelon"] 

print(thislist) 

Note: The length of the list will change when the number of items inserted does not match the number of items replaced. 

 

If you insert less items than you replace, the new items will be inserted where you specified, and the remaining items will move 

accordingly: 

 

Example 



    
 

                                                                                                              
                                                                                  
 

Change the second and third value by replacing it with one value: 

 

thislist = ["apple", "banana", "cherry"] 

thislist[1:3] = ["watermelon"] 

print(thislist) 

Insert Items 

To insert a new list item, without replacing any of the existing values, we can use the insert() method. 

 

The insert() method inserts an item at the specified index: 

 

Example 

Insert "watermelon" as the third item: 

 

thislist = ["apple", "banana", "cherry"] 

thislist.insert(2, "watermelon") 

print(thislist) 

Python - Add List Items 

Append Items 



    
 

                                                                                                              
                                                                                  
 

To add an item to the end of the list, use the append() method: 

 

Example 

Using the append() method to append an item: 

 

thislist = ["apple", "banana", "cherry"] 

thislist.append("orange") 

print(thislist) 

Insert Items 

To insert a list item at a specified index, use the insert() method. 

 

The insert() method inserts an item at the specified index: 

 

Example 

Insert an item as the second position: 

 

thislist = ["apple", "banana", "cherry"] 

thislist.insert(1, "orange") 



    
 

                                                                                                              
                                                                                  
 

print(thislist) 

Note: As a result of the examples above, the lists will now contain 4 items. 

 

Extend List 

To append elements from another list to the current list, use the extend() method. 

 

Example 

Add the elements of tropical to thislist: 

 

thislist = ["apple", "banana", "cherry"] 

tropical = ["mango", "pineapple", "papaya"] 

thislist.extend(tropical) 

print(thislist) 

The elements will be added to the end of the list. 

 

Add Any Iterable 

The extend() method does not have to append lists, you can add any iterable object (tuples, sets, dictionaries etc.). 

 



    
 

                                                                                                              
                                                                                  
 

Example 

Add elements of a tuple to a list: 

 

thislist = ["apple", "banana", "cherry"] 

thistuple = ("kiwi", "orange") 

thislist.extend(thistuple) 

print(thislist) 

Python - Remove List Items 

Remove Specified Item 

The remove() method removes the specified item. 

 

Example 

Remove "banana": 

 

thislist = ["apple", "banana", "cherry"] 

thislist.remove("banana") 

print(thislist) 

Remove Specified Index 



    
 

                                                                                                              
                                                                                  
 

The pop() method removes the specified index. 

 

Example 

Remove the second item: 

 

thislist = ["apple", "banana", "cherry"] 

thislist.pop(1) 

print(thislist) 

If you do not specify the index, the pop() method removes the last item. 

 

Example 

Remove the last item: 

 

thislist = ["apple", "banana", "cherry"] 

thislist.pop() 

print(thislist) 

The del keyword also removes the specified index: 

 



    
 

                                                                                                              
                                                                                  
 

Example 

Remove the first item: 

 

thislist = ["apple", "banana", "cherry"] 

del thislist[0] 

print(thislist) 

The del keyword can also delete the list completely. 

 

Example 

Delete the entire list: 

 

thislist = ["apple", "banana", "cherry"] 

del thislist 

Clear the List 

The clear() method empties the list. 

 

The list still remains, but it has no content. 

 



    
 

                                                                                                              
                                                                                  
 

Example 

Clear the list content: 

 

thislist = ["apple", "banana", "cherry"] 

thislist.clear() 

print(thislist) 

 

 

 

1.7 Tuple-Introduction, Accessing tuples, operations working, function & methods,  

Examples. 

 

Python Tuples 

mytuple = ("apple", "banana", "cherry") 

Tuple 

Tuples are used to store multiple items in a single variable. 

 



    
 

                                                                                                              
                                                                                  
 

Tuple is one of 4 built-in data types in Python used to store collections of data, the other 3 are List, Set, and Dictionary, all with 

different qualities and usage. 

 

A tuple is a collection which is ordered and unchangeable. 

 

Tuples are written with round brackets. 

 

Example 

Create a Tuple: 

 

thistuple = ("apple", "banana", "cherry") 

print(thistuple) 

Tuple Items 

Tuple items are ordered, unchangeable, and allow duplicate values. 

 

Tuple items are indexed, the first item has index [0], the second item has index [1] etc. 

 

Ordered 



    
 

                                                                                                              
                                                                                  
 

When we say that tuples are ordered, it means that the items have a defined order, and that order will not change. 

 

Unchangeable 

Tuples are unchangeable, meaning that we cannot change, add or remove items after the tuple has been created. 

 

Allow Duplicates 

Since tuples are indexed, they can have items with the same value: 

 

Example 

Tuples allow duplicate values: 

 

thistuple = ("apple", "banana", "cherry", "apple", "cherry") 

print(thistuple) 

Tuple Length 

To determine how many items a tuple has, use the len() function: 

 

Example 

Print the number of items in the tuple: 



    
 

                                                                                                              
                                                                                  
 

 

thistuple = ("apple", "banana", "cherry") 

print(len(thistuple)) 

Create Tuple With One Item 

To create a tuple with only one item, you have to add a comma after the item, otherwise Python will not recognize it as a tuple. 

 

Example 

One item tuple, remember the comma: 

 

thistuple = ("apple",) 

print(type(thistuple)) 

 

#NOT a tuple 

thistuple = ("apple") 

print(type(thistuple)) 

Tuple Items - Data Types 

Tuple items can be of any data type: 

 



    
 

                                                                                                              
                                                                                  
 

Example 

String, int and boolean data types: 

 

tuple1 = ("apple", "banana", "cherry") 

tuple2 = (1, 5, 7, 9, 3) 

tuple3 = (True, False, False) 

A tuple can contain different data types: 

 

Example 

A tuple with strings, integers and boolean values: 

 

tuple1 = ("abc", 34, True, 40, "male") 

type() 

From Python's perspective, tuples are defined as objects with the data type 'tuple': 

 

<class 'tuple'> 

Example 

What is the data type of a tuple? 



    
 

                                                                                                              
                                                                                  
 

 

mytuple = ("apple", "banana", "cherry") 

print(type(mytuple)) 

The tuple() Constructor 

It is also possible to use the tuple() constructor to make a tuple. 

 

Example 

Using the tuple() method to make a tuple: 

 

thistuple = tuple(("apple", "banana", "cherry")) # note the double round-brackets 

print(thistuple) 

Python - Access Tuple Items 

Access Tuple Items 

You can access tuple items by referring to the index number, inside square brackets: 

 

Example 

Print the second item in the tuple: 

 



    
 

                                                                                                              
                                                                                  
 

thistuple = ("apple", "banana", "cherry") 

print(thistuple[1]) 

Note: The first item has index 0. 

 

Negative Indexing 

Negative indexing means start from the end. 

 

-1 refers to the last item, -2 refers to the second last item etc. 

 

Example 

Print the last item of the tuple: 

 

thistuple = ("apple", "banana", "cherry") 

print(thistuple[-1]) 

Range of Indexes 

You can specify a range of indexes by specifying where to start and where to end the range. 

 

When specifying a range, the return value will be a new tuple with the specified items. 



    
 

                                                                                                              
                                                                                  
 

 

Example 

Return the third, fourth, and fifth item: 

 

thistuple = ("apple", "banana", "cherry", "orange", "kiwi", "melon", "mango") 

print(thistuple[2:5]) 

Note: The search will start at index 2 (included) and end at index 5 (not included). 

 

Remember that the first item has index 0. 

 

By leaving out the start value, the range will start at the first item: 

 

Example 

This example returns the items from the beginning to, but NOT included, "kiwi": 

 

thistuple = ("apple", "banana", "cherry", "orange", "kiwi", "melon", "mango") 

print(thistuple[:4]) 

By leaving out the end value, the range will go on to the end of the list: 



    
 

                                                                                                              
                                                                                  
 

 

Example 

This example returns the items from "cherry" and to the end: 

 

thistuple = ("apple", "banana", "cherry", "orange", "kiwi", "melon", "mango") 

print(thistuple[2:]) 

Range of Negative Indexes 

Specify negative indexes if you want to start the search from the end of the tuple: 

 

Example 

This example returns the items from index -4 (included) to index -1 (excluded) 

 

thistuple = ("apple", "banana", "cherry", "orange", "kiwi", "melon", "mango") 

print(thistuple[-4:-1]) 

Check if Item Exists 

To determine if a specified item is present in a tuple use the in keyword: 

 

Example 



    
 

                                                                                                              
                                                                                  
 

Check if "apple" is present in the tuple: 

 

thistuple = ("apple", "banana", "cherry") 

if "apple" in thistuple: 

  print("Yes, 'apple' is in the fruits tuple") 

Python - Update Tuples 

Tuples are unchangeable, meaning that you cannot change, add, or remove items once the tuple is created. 

 

But there are some workarounds. 

 

Change Tuple Values 

Once a tuple is created, you cannot change its values. Tuples are unchangeable, or immutable as it also is called. 

 

But there is a workaround. You can convert the tuple into a list, change the list, and convert the list back into a tuple. 

 

Example 

Convert the tuple into a list to be able to change it: 

 



    
 

                                                                                                              
                                                                                  
 

x = ("apple", "banana", "cherry") 

y = list(x) 

y[1] = "kiwi" 

x = tuple(y) 

 

print(x) 

Add Items 

Since tuples are immutable, they do not have a build-in append() method, but there are other ways to add items to a tuple. 

 

1. Convert into a list: Just like the workaround for changing a tuple, you can convert it into a list, add your item(s), and convert it back 

into a tuple. 

 

Example 

Convert the tuple into a list, add "orange", and convert it back into a tuple: 

 

thistuple = ("apple", "banana", "cherry") 

y = list(thistuple) 

y.append("orange") 



    
 

                                                                                                              
                                                                                  
 

thistuple = tuple(y) 

2. Add tuple to a tuple. You are allowed to add tuples to tuples, so if you want to add one item, (or many), create a new tuple with the 

item(s), and add it to the existing tuple: 

 

Example 

Create a new tuple with the value "orange", and add that tuple: 

 

thistuple = ("apple", "banana", "cherry") 

y = ("orange",) 

thistuple += y 

 

print(thistuple) 

Note: When creating a tuple with only one item, remember to include a comma after the item, otherwise it will not be identified as a 

tuple. 

 

Remove Items 

Note: You cannot remove items in a tuple. 

 



    
 

                                                                                                              
                                                                                  
 

Tuples are unchangeable, so you cannot remove items from it, but you can use the same workaround as we used for changing and 

adding tuple items: 

 

Example 

Convert the tuple into a list, remove "apple", and convert it back into a tuple: 

 

thistuple = ("apple", "banana", "cherry") 

y = list(thistuple) 

y.remove("apple") 

thistuple = tuple(y) 

Or you can delete the tuple completely: 

 

Example 

The del keyword can delete the tuple completely: 

 

thistuple = ("apple", "banana", "cherry") 

del thistuple 

print(thistuple) #this will raise an error because the tuple no longer exists 



    
 

                                                                                                              
                                                                                  
 

Python - Unpack Tuples 

Unpacking a Tuple 

When we create a tuple, we normally assign values to it. This is called "packing" a tuple: 

 

Example 

Packing a tuple: 

 

fruits = ("apple", "banana", "cherry") 

But, in Python, we are also allowed to extract the values back into variables. This is called "unpacking": 

 

Example 

Unpacking a tuple: 

 

fruits = ("apple", "banana", "cherry") 

 

(green, yellow, red) = fruits 

 

print(green) 



    
 

                                                                                                              
                                                                                  
 

print(yellow) 

print(red) 

Note: The number of variables must match the number of values in the tuple, if not, you must use an asterisk to collect the remaining 

values as a list. 

 

Using Asterisk* 

If the number of variables is less than the number of values, you can add an * to the variable name and the values will be assigned to 

the variable as a list: 

 

Example 

Assign the rest of the values as a list called "red": 

 

fruits = ("apple", "banana", "cherry", "strawberry", "raspberry") 

 

(green, yellow, *red) = fruits 

 

print(green) 

print(yellow) 

print(red) 



    
 

                                                                                                              
                                                                                  
 

If the asterisk is added to another variable name than the last, Python will assign values to the variable until the number of values 

left matches the number of variables left. 

 

Example 

Add a list of values the "tropic" variable: 

 

fruits = ("apple", "mango", "papaya", "pineapple", "cherry") 

 

(green, *tropic, red) = fruits 

 

print(green) 

print(tropic) 

print(red) 

Python - Tuple Methods 

Tuple Methods 

Python has two built-in methods that you can use on tuples. 

 

Method Description 



    
 

                                                                                                              
                                                                                  
 

count() Returns the number of times a specified value occurs in a tuple 

index() Searches the tuple for a specified value and returns the position of where it was found 

 

1.8 Dictionaries-Introduction, Accessing values in dictionaries, working with  

Dictionaries, properties, function, Examples. 

Python - Access Dictionary Items 

Accessing Items 

You can access the items of a dictionary by referring to its key name, inside square brackets: 

 

Example 

Get the value of the "model" key: 

 

thisdict = { 

  "brand": "Ford", 

  "model": "Mustang", 

  "year": 1964 

} 

x = thisdict["model"] 



    
 

                                                                                                              
                                                                                  
 

There is also a method called get() that will give you the same result: 

 

Example 

Get the value of the "model" key: 

 

x = thisdict.get("model") 

Get Keys 

The keys() method will return a list of all the keys in the dictionary. 

 

Example 

Get a list of the keys: 

 

x = thisdict.keys() 

The list of the keys is a view of the dictionary, meaning that any changes done to the dictionary will be reflected in the keys list. 

 

Example 

Add a new item to the original dictionary, and see that the keys list gets updated as well: 

 



    
 

                                                                                                              
                                                                                  
 

car = { 

"brand": "Ford", 

"model": "Mustang", 

"year": 1964 

} 

 

x = car.keys() 

 

print(x) #before the change 

 

car["color"] = "white" 

 

print(x) #after the change 

Get Values 

The values() method will return a list of all the values in the dictionary. 

 

Example 

Get a list of the values: 



    
 

                                                                                                              
                                                                                  
 

 

x = thisdict.values() 

The list of the values is a view of the dictionary, meaning that any changes done to the dictionary will be reflected in the values list. 

 

Example 

Make a change in the original dictionary, and see that the values list gets updated as well: 

 

car = { 

"brand": "Ford", 

"model": "Mustang", 

"year": 1964 

} 

 

x = car.values() 

 

print(x) #before the change 

 

car["year"] = 2020 



    
 

                                                                                                              
                                                                                  
 

 

print(x) #after the change 

Example 

Add a new item to the original dictionary, and see that the values list gets updated as well: 

 

car = { 

"brand": "Ford", 

"model": "Mustang", 

"year": 1964 

} 

 

x = car.values() 

 

print(x) #before the change 

 

car["color"] = "red" 

 

print(x) #after the change 



    
 

                                                                                                              
                                                                                  
 

Get Items 

The items() method will return each item in a dictionary, as tuples in a list. 

 

Example 

Get a list of the key:value pairs 

 

x = thisdict.items() 

The returned list is a view of the items of the dictionary, meaning that any changes done to the dictionary will be reflected in the items 

list. 

 

Example 

Make a change in the original dictionary, and see that the items list gets updated as well: 

 

car = { 

"brand": "Ford", 

"model": "Mustang", 

"year": 1964 

} 



    
 

                                                                                                              
                                                                                  
 

 

x = car.items() 

 

print(x) #before the change 

 

car["year"] = 2020 

 

print(x) #after the change 

Example 

Add a new item to the original dictionary, and see that the items list gets updated as well: 

 

car = { 

"brand": "Ford", 

"model": "Mustang", 

"year": 1964 

} 

 

x = car.items() 



    
 

                                                                                                              
                                                                                  
 

 

print(x) #before the change 

 

car["color"] = "red" 

 

print(x) #after the change 

Check if Key Exists 

To determine if a specified key is present in a dictionary use the in keyword: 

 

Example 

Check if "model" is present in the dictionary: 

 

thisdict = { 

  "brand": "Ford", 

  "model": "Mustang", 

  "year": 1964 

} 

if "model" in thisdict: 



    
 

                                                                                                              
                                                                                  
 

  print("Yes, 'model' is one of the keys in the thisdict dictionary") 

 

 

 

 

 

 

 

 

 

Python Dictionary Methods 

Dictionary Methods 

Python has a set of built-in methods that you can use on dictionaries. 

 

Method Description 

clear() Removes all the elements from the dictionary 

copy() Returns a copy of the dictionary 

fromkeys() Returns a dictionary with the specified keys and value 



    
 

                                                                                                              
                                                                                  
 

get() Returns the value of the specified key 

items() Returns a list containing a tuple for each key value pair 

keys() Returns a list containing the dictionary's keys 

pop() Removes the element with the specified key 

popitem() Removes the last inserted key-value pair 

setdefault() Returns the value of the specified key. If the key does not exist: insert the key, with the specified value 

update() Updates the dictionary with the specified key-value pairs 

values() Returns a list of all the values in the dictionary 

1.9 Functions-Defining a function, calling a function, types of function, function arguments, anonymous function, global & 

local variable, Examples. 

Python Functions 

A function is a block of code which only runs when it is called. 

 

You can pass data, known as parameters, into a function. 

 

A function can return data as a result. 

 

Creating a Function 



    
 

                                                                                                              
                                                                                  
 

In Python a function is defined using the def keyword: 

 

Example 

def my_function(): 

  print("Hello from a function") 

Calling a Function 

To call a function, use the function name followed by parenthesis: 

 

Example 

def my_function(): 

  print("Hello from a function") 

 

my_function() 

Arguments 

Information can be passed into functions as arguments. 

 

Arguments are specified after the function name, inside the parentheses. You can add as many arguments as you want, just separate 

them with a comma. 



    
 

                                                                                                              
                                                                                  
 

 

The following example has a function with one argument (fname). When the function is called, we pass along a first name, which is 

used inside the function to print the full name: 

 

Example 

def my_function(fname): 

  print(fname + " Refsnes") 

 

my_function("Emil") 

my_function("Tobias") 

my_function("Linus") 

Arguments are often shortened to args in Python documentations. 

 

Parameters or Arguments? 

The terms parameter and argument can be used for the same thing: information that are passed into a function. 

 

From a function's perspective: 

 



    
 

                                                                                                              
                                                                                  
 

A parameter is the variable listed inside the parentheses in the function definition. 

 

An argument is the value that is sent to the function when it is called. 

 

Number of Arguments 

By default, a function must be called with the correct number of arguments. Meaning that if your function expects 2 arguments, you 

have to call the function with 2 arguments, not more, and not less. 

 

Example 

This function expects 2 arguments, and gets 2 arguments: 

 

def my_function(fname, lname): 

  print(fname + " " + lname) 

 

my_function("Emil", "Refsnes") 

If you try to call the function with 1 or 3 arguments, you will get an error: 

Example 

This function expects 2 arguments, but gets only 1: 



    
 

                                                                                                              
                                                                                  
 

 

def my_function(fname, lname): 

  print(fname + " " + lname) 

 

my_function("Emil") 

Arbitrary Arguments, *args 

If you do not know how many arguments that will be passed into your function, add a * before the parameter name in the function 

definition. 

 

This way the function will receive a tuple of arguments, and can access the items accordingly: 

 

Example 

If the number of arguments is unknown, add a * before the parameter name: 

 

def my_function(*kids): 

  print("The youngest child is " + kids[2]) 

 

my_function("Emil", "Tobias", "Linus") 



    
 

                                                                                                              
                                                                                  
 

Arbitrary Arguments are often shortened to *args in Python documentations. 

 

Keyword Arguments 

You can also send arguments with the key = value syntax. 

 

This way the order of the arguments does not matter. 

 

Example 

def my_function(child3, child2, child1): 

  print("The youngest child is " + child3) 

 

my_function(child1 = "Emil", child2 = "Tobias", child3 = "Linus") 

The phrase Keyword Arguments are often shortened to kwargs in Python documentations. 

 

Arbitrary Keyword Arguments, **kwargs 

If you do not know how many keyword arguments that will be passed into your function, add two asterisk: ** before the parameter 

name in the function definition. 

 



    
 

                                                                                                              
                                                                                  
 

This way the function will receive a dictionary of arguments, and can access the items accordingly: 

 

Example 

If the number of keyword arguments is unknown, add a double ** before the parameter name: 

 

def my_function(**kid): 

  print("His last name is " + kid["lname"]) 

 

my_function(fname = "Tobias", lname = "Refsnes") 

Arbitrary Kword Arguments are often shortened to **kwargs in Python documentations. 

 

Default Parameter Value 

The following example shows how to use a default parameter value. 

 

If we call the function without argument, it uses the default value: 

 

Example 

def my_function(country = "Norway"): 



    
 

                                                                                                              
                                                                                  
 

  print("I am from " + country) 

 

my_function("Sweden") 

my_function("India") 

my_function() 

my_function("Brazil") 

Passing a List as an Argument 

You can send any data types of argument to a function (string, number, list, dictionary etc.), and it will be treated as the same data type 

inside the function. 

 

E.g. if you send a List as an argument, it will still be a List when it reaches the function: 

 

Example 

def my_function(food): 

  for x in food: 

    print(x) 

 

fruits = ["apple", "banana", "cherry"] 



    
 

                                                                                                              
                                                                                  
 

 

my_function(fruits) 

Return Values 

To let a function return a value, use the return statement: 

 

Example 

def my_function(x): 

  return 5 * x 

 

print(my_function(3)) 

print(my_function(5)) 

print(my_function(9)) 

The pass Statement 

function definitions cannot be empty, but if you for some reason have a function definition with no content, put in the pass statement 

to avoid getting an error. 

 

Example 

def myfunction(): 



    
 

                                                                                                              
                                                                                  
 

  pass 

Recursion 

Python also accepts function recursion, which means a defined function can call itself. 

 

Recursion is a common mathematical and programming concept. It means that a function calls itself. This has the benefit of meaning 

that you can loop through data to reach a result. 

 

The developer should be very careful with recursion as it can be quite easy to slip into writing a function which never terminates, or 

one that uses excess amounts of memory or processor power. However, when written correctly recursion can be a very efficient and 

mathematically-elegant approach to programming. 

 

In this example, tri_recursion() is a function that we have defined to call itself ("recurse"). We use the k variable as the data, which 

decrements (-1) every time we recurse. The recursion ends when the condition is not greater than 0 (i.e. when it is 0). 

 

To a new developer it can take some time to work out how exactly this works, best way to find out is by testing and modifying it. 

 

Example 

Recursion Example 

 



    
 

                                                                                                              
                                                                                  
 

def tri_recursion(k): 

  if(k > 0): 

    result = k + tri_recursion(k - 1) 

    print(result) 

  else: 

    result = 0 

  return result 

 

print("\n\nRecursion Example Results") 

tri_recursion(6) 

 

 

 

 

 

 

 

 



    
 

                                                                                                              
                                                                                  
 

 

 

 

 

 

 

 

Unit 2: Modules and Packages 

2.1Built in Modules 

Python Modules 

What is a Module? 

Consider a module to be the same as a code library. 

 

A file containing a set of functions you want to include in your application. 

 

Create a Module 

To create a module just save the code you want in a file with the file extension .py: 

 



    
 

                                                                                                              
                                                                                  
 

Example 

Save this code in a file named mymodule.py 

 

def greeting(name): 

  print("Hello, " + name) 

Use a Module 

Now we can use the module we just created, by using the import statement: 

 

Example 

Import the module named mymodule, and call the greeting function: 

 

import mymodule 

 

mymodule.greeting("Jonathan") 

Note: When using a function from a module, use the syntax: module_name.function_name. 

 

Variables in Module 

The module can contain functions, as already described, but also variables of all types (arrays, dictionaries, objects etc): 



    
 

                                                                                                              
                                                                                  
 

 

Example 

Save this code in the file mymodule.py 

 

person1 = { 

  "name": "John", 

  "age": 36, 

  "country": "Norway" 

} 

Example 

Import the module named mymodule, and access the person1 dictionary: 

 

import mymodule 

 

a = mymodule.person1["age"] 

print(a) 

Naming a Module 

You can name the module file whatever you like, but it must have the file extension .py 



    
 

                                                                                                              
                                                                                  
 

 

Re-naming a Module 

You can create an alias when you import a module, by using the as keyword: 

 

Example 

Create an alias for mymodule called mx: 

 

import mymodule as mx 

 

a = mx.person1["age"] 

print(a) 

Built-in Modules 

There are several built-in modules in Python, which you can import whenever you like. 

 

Example 

Import and use the platform module: 

 

import platform 



    
 

                                                                                                              
                                                                                  
 

 

x = platform.system() 

print(x) 

Using the dir() Function 

There is a built-in function to list all the function names (or variable names) in a module. The dir() function: 

 

Example 

List all the defined names belonging to the platform module: 

 

import platform 

 

x = dir(platform) 

print(x) 

Note: The dir() function can be used on all modules, also the ones you create yourself. 

 

 

Import From Module 

You can choose to import only parts from a module, by using the from keyword. 



    
 

                                                                                                              
                                                                                  
 

 

Example 

The module named mymodule has one function and one dictionary: 

 

def greeting(name): 

  print("Hello, " + name) 

 

person1 = { 

  "name": "John", 

  "age": 36, 

  "country": "Norway" 

} 

Example 

Import only the person1 dictionary from the module: 

 

from mymodule import person1 

 

print (person1["age"]) 



    
 

                                                                                                              
                                                                                  
 

 

 

2.1.1 Importing modules in python program 

Python Datetime 

Python Dates 

A date in Python is not a data type of its own, but we can import a module named datetime to work with dates as date objects. 

 

Example 

Import the datetime module and display the current date: 

 

import datetime 

 

x = datetime.datetime.now() 

print(x) 

Date Output 

When we execute the code from the example above the result will be: 

 

2021-12-30 10:40:25.179437 



    
 

                                                                                                              
                                                                                  
 

The date contains year, month, day, hour, minute, second, and microsecond. 

 

The datetime module has many methods to return information about the date object. 

 

Here are a few examples, you will learn more about them later in this chapter: 

 

Example 

Return the year and name of weekday: 

 

import datetime 

 

x = datetime.datetime.now() 

 

print(x.year) 

print(x.strftime("%A")) 

Creating Date Objects 

To create a date, we can use the datetime() class (constructor) of the datetime module. 

 



    
 

                                                                                                              
                                                                                  
 

The datetime() class requires three parameters to create a date: year, month, day. 

 

Example 

Create a date object: 

 

import datetime 

 

x = datetime.datetime(2020, 5, 17) 

 

print(x) 

The datetime() class also takes parameters for time and timezone (hour, minute, second, microsecond, tzone), but they are optional, 

and has a default value of 0, (None for timezone). 

 

The strftime() Method 

The datetime object has a method for formatting date objects into readable strings. 

 

The method is called strftime(), and takes one parameter, format, to specify the format of the returned string: 

 



    
 

                                                                                                              
                                                                                  
 

Example 

Display the name of the month: 

 

import datetime 

 

x = datetime.datetime(2018, 6, 1) 

 

print(x.strftime("%B")) 

A reference of all the legal format codes: 

 

Directive Description Example Try it 

%a Weekday, short version Wed  

%A Weekday, full version Wednesday  

%w Weekday as a number 0-6, 0 is Sunday 3  

%d Day of month 01-31 31  

%b Month name, short version Dec  

%B Month name, full version December  

%m Month as a number 01-12 12  



    
 

                                                                                                              
                                                                                  
 

%y Year, short version, without century 18  

%Y Year, full version 2018  

%H Hour 00-23 17  

%I Hour 00-12 05  

%p AM/PM PM  

%M Minute 00-59 41  

%S Second 00-59 08  

%f Microsecond 000000-999999 548513  

%z UTC offset +0100  

%Z Timezone CST  

%j Day number of year 001-366 365  

%U Week number of year, Sunday as the first day of week, 00-53 52  

%W Week number of year, Monday as the first day of week, 00-53 52  

%c Local version of date and time Mon Dec 31 17:41:00 2018  

%C Century 20  

%x Local version of date 12/31/18  

%X Local version of time 17:41:00  

%% A % character %  



    
 

                                                                                                              
                                                                                  
 

%G ISO 8601 year 2018  

%u ISO 8601 weekday (1-7) 1  

%V ISO 8601 weeknumber (01-53) 01 

Python Packages 

Suppose you have developed a very large application that includes many modules. As the number of modules grows, it becomes 

difficult to keep track of them all if they are dumped into one location. This is particularly so if they have similar names or 

functionality. You might wish for a means of grouping and organizing them. 

 

Packages allow for a hierarchical structuring of the module namespace using dot notation. In the same way that modules help avoid 

collisions between global variable names, packages help avoid collisions between module names. 

 

Creating a package is quite straightforward, since it makes use of the operating system’s inherent hierarchical file structure. Consider 

the following arrangement: 

 

Image of a Python package 

Here, there is a directory named pkg that contains two modules, mod1.py and mod2.py. The contents of the modules are: 

 

mod1.py 

 



    
 

                                                                                                              
                                                                                  
 

def foo(): 

    print('[mod1] foo()') 

 

class Foo: 

    pass 

mod2.py 

 

def bar(): 

    print('[mod2] bar()') 

 

class Bar: 

    pass 

Given this structure, if the pkg directory resides in a location where it can be found (in one of the directories contained in sys.path), 

you can refer to the two modules with dot notation (pkg.mod1, pkg.mod2) and import them with the syntax you are already familiar 

with: 

 

import <module_name>[, <module_name> ...] 

  

>>> import pkg.mod1, pkg.mod2 



    
 

                                                                                                              
                                                                                  
 

>>> pkg.mod1.foo() 

[mod1] foo() 

>>> x = pkg.mod2.Bar() 

>>> x 

<pkg.mod2.Bar object at 0x033F7290> 

  

from <module_name> import <name(s)> 

  

>>> from pkg.mod1 import foo 

>>> foo() 

[mod1] foo() 

  

from <module_name> import <name> as <alt_name> 

  

>>> from pkg.mod2 import Bar as Qux 

>>> x = Qux() 

>>> x 

<pkg.mod2.Bar object at 0x036DFFD0> 



    
 

                                                                                                              
                                                                                  
 

You can import modules with these statements as well: 

 

from <package_name> import <modules_name>[, <module_name> ...] 

from <package_name> import <module_name> as <alt_name> 

  

>>> from pkg import mod1 

>>> mod1.foo() 

[mod1] foo() 

 

>>> from pkg import mod2 as quux 

>>> quux.bar() 

[mod2] bar() 

You can technically import the package as well: 

 

>>> import pkg 

>>> pkg 

<module 'pkg' (namespace)> 



    
 

                                                                                                              
                                                                                  
 

But this is of little avail. Though this is, strictly speaking, a syntactically correct Python statement, it doesn’t do much of anything 

useful. In particular, it does not place any of the modules in pkg into the local namespace: 

 

>>> pkg.mod1 

Traceback (most recent call last): 

  File "<pyshell#34>", line 1, in <module> 

    pkg.mod1 

AttributeError: module 'pkg' has no attribute 'mod1' 

>>> pkg.mod1.foo() 

Traceback (most recent call last): 

  File "<pyshell#35>", line 1, in <module> 

    pkg.mod1.foo() 

AttributeError: module 'pkg' has no attribute 'mod1' 

>>> pkg.mod2.Bar() 

Traceback (most recent call last): 

  File "<pyshell#36>", line 1, in <module> 

    pkg.mod2.Bar() 

AttributeError: module 'pkg' has no attribute 'mod2' 



    
 

                                                                                                              
                                                                                  
 

To actually import the modules or their contents, you need to use one of the forms shown above. 

 

 

 Remove ads 

Package Initialization 

If a file named __init__.py is present in a package directory, it is invoked when the package or a module in the package is imported. 

This can be used for execution of package initialization code, such as initialization of package-level data. 

 

For example, consider the following __init__.py file: 

 

__init__.py 

 

print(f'Invoking __init__.py for {__name__}') 

A = ['quux', 'corge', 'grault'] 

Let’s add this file to the pkg directory from the above example: 

 

Illustration of hierarchical file structure of Python packages 

Now when the package is imported, the global list A is initialized: 



    
 

                                                                                                              
                                                                                  
 

 

>>> import pkg 

Invoking __init__.py for pkg 

>>> pkg.A 

['quux', 'corge', 'grault'] 

A module in the package can access the global variable by importing it in turn: 

 

mod1.py 

 

def foo(): 

    from pkg import A 

    print('[mod1] foo() / A = ', A) 

 

class Foo: 

    pass 

  

>>> from pkg import mod1 

Invoking __init__.py for pkg 



    
 

                                                                                                              
                                                                                  
 

>>> mod1.foo() 

[mod1] foo() / A =  ['quux', 'corge', 'grault'] 

__init__.py can also be used to effect automatic importing of modules from a package. For example, earlier you saw that the statement 

import pkg only places the name pkg in the caller’s local symbol table and doesn’t import any modules. But if __init__.py in the pkg 

directory contains the following: 

 

__init__.py 

 

print(f'Invoking __init__.py for {__name__}') 

import pkg.mod1, pkg.mod2 

then when you execute import pkg, modules mod1 and mod2 are imported automatically: 

 

>>> import pkg 

Invoking __init__.py for pkg 

>>> pkg.mod1.foo() 

[mod1] foo() 

>>> pkg.mod2.bar() 

[mod2] bar() 



    
 

                                                                                                              
                                                                                  
 

Note: Much of the Python documentation states that an __init__.py file must be present in the package directory when creating a 

package. This was once true. It used to be that the very presence of __init__.py signified to Python that a package was being defined. 

The file could contain initialization code or even be empty, but it had to be present. 

 

Starting with Python 3.3, Implicit Namespace Packages were introduced. These allow for the creation of a package without any 

__init__.py file. Of course, it can still be present if package initialization is needed. But it is no longer required. 

 

Importing * From a Package 

For the purposes of the following discussion, the previously defined package is expanded to contain some additional modules: 

 

Illustration of hierarchical file structure of Python packages 

There are now four modules defined in the pkg directory. Their contents are as shown below: 

 

mod1.py 

 

def foo(): 

    print('[mod1] foo()') 

 

class Foo: 



    
 

                                                                                                              
                                                                                  
 

    pass 

mod2.py 

 

def bar(): 

    print('[mod2] bar()') 

 

class Bar: 

    pass 

mod3.py 

 

def baz(): 

    print('[mod3] baz()') 

 

class Baz: 

    pass 

mod4.py 

 

def qux(): 



    
 

                                                                                                              
                                                                                  
 

    print('[mod4] qux()') 

 

class Qux: 

    pass 

(Imaginative, aren’t they?) 

 

You have already seen that when import * is used for a module, all objects from the module are imported into the local symbol table, 

except those whose names begin with an underscore, as always: 

 

>>> dir() 

['__annotations__', '__builtins__', '__doc__', '__loader__', '__name__', 

'__package__', '__spec__'] 

 

>>> from pkg.mod3 import * 

 

>>> dir() 

['Baz', '__annotations__', '__builtins__', '__doc__', '__loader__', '__name__', 

'__package__', '__spec__', 'baz'] 



    
 

                                                                                                              
                                                                                  
 

>>> baz() 

[mod3] baz() 

>>> Baz 

<class 'pkg.mod3.Baz'> 

The analogous statement for a package is this: 

 

from <package_name> import * 

What does that do? 

 

>>> dir() 

['__annotations__', '__builtins__', '__doc__', '__loader__', '__name__', 

'__package__', '__spec__'] 

 

>>> from pkg import * 

>>> dir() 

['__annotations__', '__builtins__', '__doc__', '__loader__', '__name__', 

'__package__', '__spec__'] 



    
 

                                                                                                              
                                                                                  
 

Hmph. Not much. You might have expected (assuming you had any expectations at all) that Python would dive down into the 

package directory, find all the modules it could, and import them all. But as you can see, by default that is not what happens. 

 

Instead, Python follows this convention: if the __init__.py file in the package directory contains a list named __all__, it is taken to be a 

list of modules that should be imported when the statement from <package_name> import * is encountered. 

 

For the present example, suppose you create an __init__.py in the pkg directory like this: 

 

pkg/__init__.py 

 

__all__ = [ 

        'mod1', 

        'mod2', 

        'mod3', 

        'mod4' 

        ] 

Now from pkg import * imports all four modules: 

 

>>> dir() 



    
 

                                                                                                              
                                                                                  
 

['__annotations__', '__builtins__', '__doc__', '__loader__', '__name__', 

'__package__', '__spec__'] 

 

>>> from pkg import * 

>>> dir() 

['__annotations__', '__builtins__', '__doc__', '__loader__', '__name__', 

'__package__', '__spec__', 'mod1', 'mod2', 'mod3', 'mod4'] 

>>> mod2.bar() 

[mod2] bar() 

>>> mod4.Qux 

<class 'pkg.mod4.Qux'> 

Using import * still isn’t considered terrific form, any more for packages than for modules. But this facility at least gives the creator of 

the package some control over what happens when import * is specified. (In fact, it provides the capability to disallow it entirely, 

simply by declining to define __all__ at all. As you have seen, the default behavior for packages is to import nothing.) 

 

By the way, __all__ can be defined in a module as well and serves the same purpose: to control what is imported with import *. For 

example, modify mod1.py as follows: 

 

pkg/mod1.py 



    
 

                                                                                                              
                                                                                  
 

 

__all__ = ['foo'] 

 

def foo(): 

    print('[mod1] foo()') 

 

class Foo: 

    pass 

Now an import * statement from pkg.mod1 will only import what is contained in __all__: 

 

>>> dir() 

['__annotations__', '__builtins__', '__doc__', '__loader__', '__name__', 

'__package__', '__spec__'] 

 

>>> from pkg.mod1 import * 

>>> dir() 

['__annotations__', '__builtins__', '__doc__', '__loader__', '__name__', 

'__package__', '__spec__', 'foo'] 



    
 

                                                                                                              
                                                                                  
 

 

>>> foo() 

[mod1] foo() 

>>> Foo 

Traceback (most recent call last): 

  File "<pyshell#37>", line 1, in <module> 

    Foo 

NameError: name 'Foo' is not defined 

foo() (the function) is now defined in the local namespace, but Foo (the class) is not, because the latter is not in __all__. 

 

In summary, __all__ is used by both packages and modules to control what is imported when import * is specified. But the default 

behavior differs: 

 

For a package, when __all__ is not defined, import * does not import anything. 

For a module, when __all__ is not defined, import * imports everything (except—you guessed it—names starting with an underscore). 

 

 

 



    
 

                                                                                                              
                                                                                  
 

 

 

 

 

 

 

 

 

 

 

 

Unit 3: Classes ,Objects and Inheritance 

3.1 Classes and Objects 

Python Classes and Objects 

Python Classes/Objects 

Python is an object oriented programming language. 

 

Almost everything in Python is an object, with its properties and methods. 



    
 

                                                                                                              
                                                                                  
 

 

A Class is like an object constructor, or a "blueprint" for creating objects. 

 

Create a Class 

To create a class, use the keyword class: 

 

Example 

Create a class named MyClass, with a property named x: 

 

class MyClass: 

  x = 5 

Create Object 

Now we can use the class named MyClass to create objects: 

 

Example 

Create an object named p1, and print the value of x: 

 

p1 = MyClass() 



    
 

                                                                                                              
                                                                                  
 

print(p1.x) 

The __init__() Function 

The examples above are classes and objects in their simplest form, and are not really useful in real life applications.  

 

To understand the meaning of classes we have to understand the built-in __init__() function. 

 

All classes have a function called __init__(), which is always executed when the class is being initiated. 

 

Use the __init__() function to assign values to object properties, or other operations that are necessary to do when the object is being 

created: 

 

Example 

Create a class named Person, use the __init__() function to assign values for name and age: 

 

class Person: 

  def __init__(self, name, age): 

    self.name = name 

    self.age = age 



    
 

                                                                                                              
                                                                                  
 

 

p1 = Person("John", 36) 

 

print(p1.name) 

print(p1.age) 

Note: The __init__() function is called automatically every time the class is being used to create a new object. 

 

Object Methods 

Objects can also contain methods. Methods in objects are functions that belong to the object. 

 

Let us create a method in the Person class: 

 

Example 

Insert a function that prints a greeting, and execute it on the p1 object: 

 

class Person: 

  def __init__(self, name, age): 

    self.name = name 



    
 

                                                                                                              
                                                                                  
 

    self.age = age 

 

  def myfunc(self): 

    print("Hello my name is " + self.name) 

 

p1 = Person("John", 36) 

p1.myfunc() 

Note: The self parameter is a reference to the current instance of the class, and is used to access variables that belong to the class. 

 

The self Parameter 

The self parameter is a reference to the current instance of the class, and is used to access variables that belongs to the class. 

 

It does not have to be named self , you can call it whatever you like, but it has to be the first parameter of any function in the class: 

 

Example 

Use the words mysillyobject and abc instead of self: 

 

class Person: 



    
 

                                                                                                              
                                                                                  
 

  def __init__(mysillyobject, name, age): 

    mysillyobject.name = name 

    mysillyobject.age = age 

 

  def myfunc(abc): 

    print("Hello my name is " + abc.name) 

 

p1 = Person("John", 36) 

p1.myfunc() 

Modify Object Properties 

You can modify properties on objects like this: 

 

Example 

Set the age of p1 to 40: 

 

p1.age = 40 

Delete Object Properties 

You can delete properties on objects by using the del keyword: 



    
 

                                                                                                              
                                                                                  
 

 

Example 

Delete the age property from the p1 object: 

 

del p1.age 

Delete Objects 

You can delete objects by using the del keyword: 

 

Example 

Delete the p1 object: 

 

del p1 

The pass Statement 

class definitions cannot be empty, but if you for some reason have a class definition with no content, put in the pass statement to avoid 

getting an error. 

 

Example 

class Person: 



    
 

                                                                                                              
                                                                                  
 

  pass 

3.2 Inheritance 

 

Python Inheritance 

Python Inheritance 

Inheritance allows us to define a class that inherits all the methods and properties from another class. 

 

Parent class is the class being inherited from, also called base class. 

 

Child class is the class that inherits from another class, also called derived class. 

 

Create a Parent Class 

Any class can be a parent class, so the syntax is the same as creating any other class: 

 

Example 

Create a class named Person, with firstname and lastname properties, and a printname method: 

 

class Person: 



    
 

                                                                                                              
                                                                                  
 

  def __init__(self, fname, lname): 

    self.firstname = fname 

    self.lastname = lname 

 

  def printname(self): 

    print(self.firstname, self.lastname) 

 

#Use the Person class to create an object, and then execute the printname method: 

 

x = Person("John", "Doe") 

x.printname() 

Create a Child Class 

To create a class that inherits the functionality from another class, send the parent class as a parameter when creating the child class: 

 

Example 

Create a class named Student, which will inherit the properties and methods from the Person class: 

 

class Student(Person): 



    
 

                                                                                                              
                                                                                  
 

  pass 

Note: Use the pass keyword when you do not want to add any other properties or methods to the class. 

 

Now the Student class has the same properties and methods as the Person class. 

 

Example 

Use the Student class to create an object, and then execute the printname method: 

 

x = Student("Mike", "Olsen") 

x.printname() 

Add the __init__() Function 

So far we have created a child class that inherits the properties and methods from its parent. 

 

We want to add the __init__() function to the child class (instead of the pass keyword). 

 

Note: The __init__() function is called automatically every time the class is being used to create a new object. 

 

Example 



    
 

                                                                                                              
                                                                                  
 

Add the __init__() function to the Student class: 

 

class Student(Person): 

  def __init__(self, fname, lname): 

    #add properties etc. 

When you add the __init__() function, the child class will no longer inherit the parent's __init__() function. 

 

Note: The child's __init__() function overrides the inheritance of the parent's __init__() function. 

 

To keep the inheritance of the parent's __init__() function, add a call to the parent's __init__() function: 

 

Example 

class Student(Person): 

  def __init__(self, fname, lname): 

    Person.__init__(self, fname, lname) 

Now we have successfully added the __init__() function, and kept the inheritance of the parent class, and we are ready to add 

functionality in the __init__() function. 

 



    
 

                                                                                                              
                                                                                  
 

Use the super() Function 

Python also has a super() function that will make the child class inherit all the methods and properties from its parent: 

 

Example 

class Student(Person): 

  def __init__(self, fname, lname): 

    super().__init__(fname, lname) 

By using the super() function, you do not have to use the name of the parent element, it will automatically inherit the methods and 

properties from its parent. 

 

Add Properties 

Example 

Add a property called graduationyear to the Student class: 

 

class Student(Person): 

  def __init__(self, fname, lname): 

    super().__init__(fname, lname) 

    self.graduationyear = 2019 



    
 

                                                                                                              
                                                                                  
 

In the example below, the year 2019 should be a variable, and passed into the Student class when creating student objects. To do 

so, add another parameter in the __init__() function: 

 

Example 

Add a year parameter, and pass the correct year when creating objects: 

 

class Student(Person): 

  def __init__(self, fname, lname, year): 

    super().__init__(fname, lname) 

    self.graduationyear = year 

 

x = Student("Mike", "Olsen", 2019) 

Add Methods 

Example 

Add a method called welcome to the Student class: 

 

class Student(Person): 

  def __init__(self, fname, lname, year): 



    
 

                                                                                                              
                                                                                  
 

    super().__init__(fname, lname) 

    self.graduationyear = year 

 

  def welcome(self): 

    print("Welcome", self.firstname, self.lastname, "to the class of", self.graduationyear) 

3.2.1 Single Inheritance 

3.2.2 Multilevel Inheritance 

3.2.3 Multiple Inheritance 

3.2.4 Hybrid Inheritance 

3.2.5 Hierarchical Inheritance 

3.2.6 IS-A Relationship and HAS-A Relationship 

 

Inheritance is the capability of one class to derive or inherit the properties from another class. The benefits of inheritance are:  

  

 

It represents real-world relationships well. 

It provides reusability of a code. We don’t have to write the same code again and again. Also, it allows us to add more features to a 

class without modifying it. 



    
 

                                                                                                              
                                                                                  
 

It is transitive in nature, which means that if class B inherits from another class A, then all the subclasses of B would automatically 

inherit from class A. 

Below is a simple example of inheritance in Python  

  

 

 Attention geek! Strengthen your foundations with the Python Programming Foundation Course and learn the basics.   

 

To begin with, your interview preparations Enhance your Data Structures concepts with the Python DS Course. And to begin with 

your Machine Learning Journey, join the Machine Learning - Basic Level Course 

 

 

# A Python program to demonstrate inheritance  

    

# Base or Super class. Note object in bracket. 

# (Generally, object is made ancestor of all classes) 

# In Python 3.x "class Person" is  

# equivalent to "class Person(object)" 

class Person(object): 

        



    
 

                                                                                                              
                                                                                  
 

    # Constructor 

    def __init__(self, name): 

        self.name = name 

    

    # To get name 

    def getName(self): 

        return self.name 

    

    # To check if this person is an employee 

    def isEmployee(self): 

        return False 

    

    

# Inherited or Subclass (Note Person in bracket) 

class Employee(Person): 

    

    # Here we return true 

    def isEmployee(self): 



    
 

                                                                                                              
                                                                                  
 

        return True 

    

# Driver code 

emp = Person("Geek1")  # An Object of Person 

print(emp.getName(), emp.isEmployee()) 

    

emp = Employee("Geek2") # An Object of Employee 

print(emp.getName(), emp.isEmployee()) 

Output:  

 

 

Geek1 False 

Geek2 True 

 

  

 

What is object class?  

Like Java Object class, in Python (from version 3.x), object is root of all classes.  



    
 

                                                                                                              
                                                                                  
 

In Python 3.x, “class Test(object)” and “class Test” are same.  

In Python 2.x, “class Test(object)” creates a class with object as parent (called new style class) and “class Test” creates old style class 

(without object parent). Refer this for more details. 

 

Subclassing (Calling constructor of parent class)  

A child class needs to identify which class is its parent class. This can be done by mentioning the parent class name in the definition of 

the child class.  

Eg: class subclass_name (superclass_name):  

_ _ _  

_ _ _  

  

 

 

# Python code to demonstrate how parent constructors 

# are called. 

   

# parent class 

class Person( object ):     

   



    
 

                                                                                                              
                                                                                  
 

        # __init__ is known as the constructor          

        def __init__(self, name, idnumber):    

                self.name = name 

                self.idnumber = idnumber 

        def display(self): 

                print(self.name) 

                print(self.idnumber) 

   

# child class 

class Employee( Person ):            

        def __init__(self, name, idnumber, salary, post): 

                self.salary = salary 

                self.post = post 

   

                # invoking the __init__ of the parent class  

                Person.__init__(self, name, idnumber)  

   

                   



    
 

                                                                                                              
                                                                                  
 

# creation of an object variable or an instance 

a = Employee('Rahul', 886012, 200000, "Intern")     

   

# calling a function of the class Person using its instance 

a.display()  

Output:  

Rahul 

886012 

 

  

 

‘a’ is the instance created for the class Person. It invokes the __init__() of the referred class. You can see ‘object’ written in the 

declaration of the class Person. In Python, every class inherits from a built-in basic class called ‘object’. The constructor i.e. the 

‘__init__’ function of a class is invoked when we create an object variable or an instance of the class.  

 

The variables defined within __init__() are called as the instance variables or objects. Hence, ‘name’ and ‘idnumber’ are the objects of 

the class Person. Similarly, ‘salary’ and ‘post’ are the objects of the class Employee. Since the class Employee inherits from class 

Person, ‘name’ and ‘idnumber’ are also the objects of class Employee. 

If you forget to invoke the __init__() of the parent class then its instance variables would not be available to the child class.  



    
 

                                                                                                              
                                                                                  
 

 

The following code produces an error for the same reason.  

  

 

 

# Python program to demonstrate error if we 

# forget to invoke __init__() of the parent. 

   

class A: 

      def __init__(self, n = 'Rahul'): 

              self.name = n 

class B(A): 

      def __init__(self, roll): 

              self.roll = roll 

   

object = B(23) 

print (object.name) 

Output :  



    
 

                                                                                                              
                                                                                  
 

 

Traceback (most recent call last): 

  File "/home/de4570cca20263ac2c4149f435dba22c.py", line 12, in  

    print (object.name) 

AttributeError: 'B' object has no attribute 'name' 

Different forms of Inheritance:  

1. Single inheritance: When a child class inherits from only one parent class, it is called single inheritance. We saw an example above. 

2. Multiple inheritance: When a child class inherits from multiple parent classes, it is called multiple inheritance.  

Unlike Java and like C++, Python supports multiple inheritance. We specify all parent classes as a comma-separated list in the 

bracket.  

  

 

 

 

 

 

# Python example to show the working of multiple  

# inheritance 



    
 

                                                                                                              
                                                                                  
 

class Base1(object): 

    def __init__(self): 

        self.str1 = "Geek1" 

        print("Base1") 

   

class Base2(object): 

    def __init__(self): 

        self.str2 = "Geek2"         

        print("Base2") 

   

class Derived(Base1, Base2): 

    def __init__(self): 

           

        # Calling constructors of Base1 

        # and Base2 classes 

        Base1.__init__(self) 

        Base2.__init__(self) 

        print("Derived") 



    
 

                                                                                                              
                                                                                  
 

           

    def printStrs(self): 

        print(self.str1, self.str2) 

          

   

ob = Derived() 

ob.printStrs() 

Output:  

Base1 

Base2 

Derived 

Geek1 Geek2 

  

 

3. Multilevel inheritance: When we have a child and grandchild relationship. 

  

 

 



    
 

                                                                                                              
                                                                                  
 

# A Python program to demonstrate inheritance  

   

# Base or Super class. Note object in bracket. 

# (Generally, object is made ancestor of all classes) 

# In Python 3.x "class Person" is  

# equivalent to "class Person(object)" 

class Base(object): 

       

    # Constructor 

    def __init__(self, name): 

        self.name = name 

   

    # To get name 

    def getName(self): 

        return self.name 

   

   

# Inherited or Sub class (Note Person in bracket) 



    
 

                                                                                                              
                                                                                  
 

class Child(Base): 

       

    # Constructor 

    def __init__(self, name, age): 

        Base.__init__(self, name) 

        self.age = age 

   

    # To get name 

    def getAge(self): 

        return self.age 

   

# Inherited or Sub class (Note Person in bracket) 

class GrandChild(Child): 

       

    # Constructor 

    def __init__(self, name, age, address): 

        Child.__init__(self, name, age) 

        self.address = address 



    
 

                                                                                                              
                                                                                  
 

   

    # To get address 

    def getAddress(self): 

        return self.address         

   

# Driver code 

g = GrandChild("Geek1", 23, "Noida")   

print(g.getName(), g.getAge(), g.getAddress()) 

Output:  

Geek1 23 Noida 

 

  

 

4. Hierarchical inheritance More than one derived classes are created from a single base. 

 

5. Hybrid inheritance: This form combines more than one form of inheritance. Basically, it is a blend of more than one type of 

inheritance. 

 



    
 

                                                                                                              
                                                                                  
 

Private members of parent class  

We don’t always want the instance variables of the parent class to be inherited by the child class i.e. we can make some of the instance 

variables of the parent class private, which won’t be available to the child class.  

We can make an instance variable by adding double underscores before its name. For example, 

  

 

 

# Python program to demonstrate private members 

# of the parent class 

class C(object): 

       def __init__(self): 

              self.c = 21 

   

              # d is private instance variable  

              self.__d = 42     

class D(C): 

       def __init__(self): 

              self.e = 84 



    
 

                                                                                                              
                                                                                  
 

              C.__init__(self) 

object1 = D() 

   

# produces an error as d is private instance variable 

print(object1.d)                      

Output :  

 

  File "/home/993bb61c3e76cda5bb67bd9ea05956a1.py", line 16, in  

    print (object1.d)                      

AttributeError: type object 'D' has no attribute 'd' 

 

Since ‘d’ is made private by those underscores, it is not available to the child class ‘D’ and hence the error. 

Types of Inheritance in Python 

Types of Inheritance depends upon the number of child and parent classes involved. There are four types of inheritance in Python: 

  

Single Inheritance: Single inheritance enables a derived class to inherit properties from a single parent class, thus enabling code 

reusability and the addition of new features to existing code. 

  



    
 

                                                                                                              
                                                                                  
 

 

Example: 

 Python3 

# Python program to demonstrate 

# single inheritance 

  

  



    
 

                                                                                                              
                                                                                  
 

# Base class 

class Parent: 

     def func1(self): 

          print("This function is in parent class.") 

  

# Derived class 

class Child(Parent): 

     def func2(self): 

          print("This function is in child class.") 

  

# Driver's code 

object = Child() 

object.func1() 



    
 

                                                                                                              
                                                                                  
 

object.func2() 

Output: 

 

This function is in parent class. 

This function is in child class. 

  

Multiple Inheritance: When a class can be derived from more than one base class this type of inheritance is called multiple 

inheritance. In multiple inheritance, all the features of the base classes are inherited into the derived class.  

  

 

 

 



    
 

                                                                                                              
                                                                                  
 

 

Example: 

 Python3 

# Python program to demonstrate 

# multiple inheritance 



    
 

                                                                                                              
                                                                                  
 

  

  

# Base class1 

class Mother: 

    mothername = "" 

    def mother(self): 

        print(self.mothername) 

  

# Base class2 

class Father: 

    fathername = "" 

    def father(self): 

        print(self.fathername) 



    
 

                                                                                                              
                                                                                  
 

  

# Derived class 

class Son(Mother, Father): 

    def parents(self): 

        print("Father :", self.fathername) 

        print("Mother :", self.mothername) 

  

# Driver's code 

s1 = Son() 

s1.fathername = "RAM" 

s1.mothername = "SITA" 

s1.parents() 

Output: 

Father : RAM 

Mother : SITA 



    
 

                                                                                                              
                                                                                  
 

Multilevel Inheritance  

In multilevel inheritance, features of the base class and the derived class are further inherited into the new derived class. This is 

similar to a relationship representing a child and grandfather.  

  

 

Example: 

 Python3 



    
 

                                                                                                              
                                                                                  
 

# Python program to demonstrate 

# multilevel inheritance 

  

# Base class 

class Grandfather: 

  

    def __init__(self, grandfathername): 

        self.grandfathername = grandfathername 

  

# Intermediate class 

class Father(Grandfather): 

    def __init__(self, fathername, grandfathername): 

        self.fathername = fathername 



    
 

                                                                                                              
                                                                                  
 

  

        # invoking constructor of Grandfather class 

        Grandfather.__init__(self, grandfathername) 

  

# Derived class 

class Son(Father): 

    def __init__(self,sonname, fathername, grandfathername): 

        self.sonname = sonname 

  

        # invoking constructor of Father class 

        Father.__init__(self, fathername, grandfathername) 

  

    def print_name(self): 



    
 

                                                                                                              
                                                                                  
 

        print('Grandfather name :', self.grandfathername) 

        print("Father name :", self.fathername) 

        print("Son name :", self.sonname) 

  

#  Driver code 

s1 = Son('Prince', 'Rampal', 'Lal mani') 

print(s1.grandfathername) 

s1.print_name() 

Output: 

Lal mani 

Grandfather name : Lal mani 

Father name : Rampal 

Son name : Prince 

Hierarchical Inheritance: When more than one derived classes are created from a single base this type of inheritance is called 

hierarchical inheritance. In this program, we have a parent (base) class and two child (derived) classes.  

  



    
 

                                                                                                              
                                                                                  
 

 

Example: 

 Python3 

# Python program to demonstrate 

# Hierarchical inheritance 

  

  



    
 

                                                                                                              
                                                                                  
 

# Base class 

class Parent: 

      def func1(self): 

          print("This function is in parent class.") 

  

# Derived class1 

class Child1(Parent): 

      def func2(self): 

          print("This function is in child 1.") 

  

# Derivied class2 

class Child2(Parent): 

      def func3(self): 



    
 

                                                                                                              
                                                                                  
 

          print("This function is in child 2.") 

   

# Driver's code 

object1 = Child1() 

object2 = Child2() 

object1.func1() 

object1.func2() 

object2.func1() 

object2.func3() 

Output: 

This function is in parent class. 

This function is in child 1. 

This function is in parent class. 

This function is in child 2. 

 

 



    
 

                                                                                                              
                                                                                  
 

Hybrid Inheritance: Inheritance consisting of multiple types of inheritance is called hybrid inheritance. 

  

Example: 

 Python3 

# Python program to demonstrate 

# hybrid inheritance 

  

  

class School: 

     def func1(self): 

         print("This function is in school.") 

   

class Student1(School): 

     def func2(self): 



    
 

                                                                                                              
                                                                                  
 

         print("This function is in student 1. ") 

   

class Student2(School): 

     def func3(self): 

         print("This function is in student 2.") 

   

class Student3(Student1, School): 

     def func4(self): 

         print("This function is in student 3.") 

   

# Driver's code 

object = Student3() 

object.func1() 



    
 

                                                                                                              
                                                                                  
 

object.func2() 

  

Output: 

This function is in school. 

This function is in student 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



    
 

                                                                                                              
                                                                                  
 

Unit 4: Exception Handling 

Python Built-in Exceptions 

Built-in Exceptions 

The table below shows built-in exceptions that are usually raised in Python: 

 

Exception Description 

ArithmeticError Raised when an error occurs in numeric calculations 

AssertionError Raised when an assert statement fails 

AttributeError Raised when attribute reference or assignment fails 

Exception Base class for all exceptions 

EOFError Raised when the input() method hits an "end of file" condition (EOF) 

FloatingPointError Raised when a floating point calculation fails 

GeneratorExit Raised when a generator is closed (with the close() method) 

ImportError Raised when an imported module does not exist 

IndentationError Raised when indendation is not correct 

IndexError Raised when an index of a sequence does not exist 

KeyError Raised when a key does not exist in a dictionary 

KeyboardInterrupt Raised when the user presses Ctrl+c, Ctrl+z or Delete 



    
 

                                                                                                              
                                                                                  
 

LookupError Raised when errors raised cant be found 

MemoryError Raised when a program runs out of memory 

NameError Raised when a variable does not exist 

NotImplementedError Raised when an abstract method requires an inherited class to override the method 

OSError Raised when a system related operation causes an error 

OverflowError Raised when the result of a numeric calculation is too large 

ReferenceError Raised when a weak reference object does not exist 

RuntimeError Raised when an error occurs that do not belong to any specific expections 

StopIteration Raised when the next() method of an iterator has no further values 

SyntaxError Raised when a syntax error occurs 

TabError Raised when indentation consists of tabs or spaces 

SystemError Raised when a system error occurs 

SystemExit Raised when the sys.exit() function is called 

TypeError Raised when two different types are combined 

UnboundLocalError Raised when a local variable is referenced before assignment 

UnicodeError Raised when a unicode problem occurs 

UnicodeEncodeError Raised when a unicode encoding problem occurs 

UnicodeDecodeError Raised when a unicode decoding problem occurs 



    
 

                                                                                                              
                                                                                  
 

UnicodeTranslateError Raised when a unicode translation problem occurs 

ValueError Raised when there is a wrong value in a specified data type 

ZeroDivisionError Raised when the second operator in a division is zero 

 

 

 

Python provides two very important features to handle any unexpected error in your Python programs and to add debugging 

capabilities in them − 

 

Exception Handling − This would be covered in this tutorial. Here is a list standard Exceptions available in Python: Standard 

Exceptions. 

 

Assertions − This would be covered in Assertions in Python tutorial. 

 

List of Standard Exceptions − 

 

Sr.No. Exception Name & Description 

1  

Exception 



    
 

                                                                                                              
                                                                                  
 

 

Base class for all exceptions 

 

2  

StopIteration 

 

Raised when the next() method of an iterator does not point to any object. 

 

3  

SystemExit 

 

Raised by the sys.exit() function. 

 

4  

StandardError 

 

Base class for all built-in exceptions except StopIteration and SystemExit. 

 



    
 

                                                                                                              
                                                                                  
 

5  

ArithmeticError 

 

Base class for all errors that occur for numeric calculation. 

 

6  

OverflowError 

 

Raised when a calculation exceeds maximum limit for a numeric type. 

 

7  

FloatingPointError 

 

Raised when a floating point calculation fails. 

 

8  

ZeroDivisionError 

 



    
 

                                                                                                              
                                                                                  
 

Raised when division or modulo by zero takes place for all numeric types. 

 

9  

AssertionError 

 

Raised in case of failure of the Assert statement. 

 

10  

AttributeError 

 

Raised in case of failure of attribute reference or assignment. 

 

11  

EOFError 

 

Raised when there is no input from either the raw_input() or input() function and the end of file is reached. 

 

12  



    
 

                                                                                                              
                                                                                  
 

ImportError 

 

Raised when an import statement fails. 

 

13  

KeyboardInterrupt 

 

Raised when the user interrupts program execution, usually by pressing Ctrl+c. 

 

14  

LookupError 

 

Base class for all lookup errors. 

 

15  

IndexError 

 

Raised when an index is not found in a sequence. 



    
 

                                                                                                              
                                                                                  
 

 

16  

KeyError 

 

Raised when the specified key is not found in the dictionary. 

 

17  

NameError 

 

Raised when an identifier is not found in the local or global namespace. 

 

18  

UnboundLocalError 

 

Raised when trying to access a local variable in a function or method but no value has been assigned to it. 

 

19  

EnvironmentError 



    
 

                                                                                                              
                                                                                  
 

 

Base class for all exceptions that occur outside the Python environment. 

 

20  

IOError 

 

Raised when an input/ output operation fails, such as the print statement or the open() function when trying to open a file that does not 

exist. 

 

21  

IOError 

 

Raised for operating system-related errors. 

 

22  

SyntaxError 

 

Raised when there is an error in Python syntax. 



    
 

                                                                                                              
                                                                                  
 

 

23  

IndentationError 

 

Raised when indentation is not specified properly. 

 

24  

SystemError 

 

Raised when the interpreter finds an internal problem, but when this error is encountered the Python interpreter does not exit. 

 

25  

SystemExit 

 

Raised when Python interpreter is quit by using the sys.exit() function. If not handled in the code, causes the interpreter to exit. 

 

26  

TypeError 



    
 

                                                                                                              
                                                                                  
 

 

Raised when an operation or function is attempted that is invalid for the specified data type. 

 

27  

ValueError 

 

Raised when the built-in function for a data type has the valid type of arguments, but the arguments have invalid values specified. 

 

28  

RuntimeError 

 

Raised when a generated error does not fall into any category. 

 

29  

NotImplementedError 

 

Raised when an abstract method that needs to be implemented in an inherited class is not actually implemented. 

 



    
 

                                                                                                              
                                                                                  
 

Assertions in Python 

An assertion is a sanity-check that you can turn on or turn off when you are done with your testing of the program. 

 

The easiest way to think of an assertion is to liken it to a raise-if statement (or to be more accurate, a raise-if-not statement). An 

expression is tested, and if the result comes up false, an exception is raised. 

 

Assertions are carried out by the assert statement, the newest keyword to Python, introduced in version 1.5. 

 

Programmers often place assertions at the start of a function to check for valid input, and after a function call to check for valid output. 

 

The assert Statement 

When it encounters an assert statement, Python evaluates the accompanying expression, which is hopefully true. If the expression is 

false, Python raises an AssertionError exception. 

 

The syntax for assert is − 

 

assert Expression[, Arguments] 



    
 

                                                                                                              
                                                                                  
 

If the assertion fails, Python uses ArgumentExpression as the argument for the AssertionError. AssertionError exceptions can be 

caught and handled like any other exception using the try-except statement, but if not handled, they will terminate the program and 

produce a traceback. 

 

Example 

Here is a function that converts a temperature from degrees Kelvin to degrees Fahrenheit. Since zero degrees Kelvin is as cold as it 

gets, the function bails out if it sees a negative temperature − 

 

Live Demo 

#!/usr/bin/python 

def KelvinToFahrenheit(Temperature): 

   assert (Temperature >= 0),"Colder than absolute zero!" 

   return ((Temperature-273)*1.8)+32 

print KelvinToFahrenheit(273) 

print int(KelvinToFahrenheit(505.78)) 

print KelvinToFahrenheit(-5) 

When the above code is executed, it produces the following result − 

 

32.0 



    
 

                                                                                                              
                                                                                  
 

451 

Traceback (most recent call last): 

File "test.py", line 9, in <module> 

print KelvinToFahrenheit(-5) 

File "test.py", line 4, in KelvinToFahrenheit 

assert (Temperature >= 0),"Colder than absolute zero!" 

AssertionError: Colder than absolute zero! 

What is Exception? 

An exception is an event, which occurs during the execution of a program that disrupts the normal flow of the program's instructions. 

In general, when a Python script encounters a situation that it cannot cope with, it raises an exception. An exception is a Python object 

that represents an error. 

 

When a Python script raises an exception, it must either handle the exception immediately otherwise it terminates and quits. 

 

Handling an exception 

If you have some suspicious code that may raise an exception, you can defend your program by placing the suspicious code in a try: 

block. After the try: block, include an except: statement, followed by a block of code which handles the problem as elegantly as 

possible. 

 



    
 

                                                                                                              
                                                                                  
 

Syntax 

Here is simple syntax of try....except...else blocks − 

 

try: 

   You do your operations here; 

   ...................... 

except ExceptionI: 

   If there is ExceptionI, then execute this block. 

except ExceptionII: 

   If there is ExceptionII, then execute this block. 

   ...................... 

else: 

   If there is no exception then execute this block.  

Here are few important points about the above-mentioned syntax − 

 

A single try statement can have multiple except statements. This is useful when the try block contains statements that may throw 

different types of exceptions. 

 



    
 

                                                                                                              
                                                                                  
 

You can also provide a generic except clause, which handles any exception. 

 

After the except clause(s), you can include an else-clause. The code in the else-block executes if the code in the try: block does not 

raise an exception. 

 

The else-block is a good place for code that does not need the try: block's protection. 

 

Example 

This example opens a file, writes content in the, file and comes out gracefully because there is no problem at all −  

 

Live Demo 

#!/usr/bin/python 

 

try: 

   fh = open("testfile", "w") 

   fh.write("This is my test file for exception handling!!") 

except IOError: 

   print "Error: can\'t find file or read data" 



    
 

                                                                                                              
                                                                                  
 

else: 

   print "Written content in the file successfully" 

   fh.close() 

This produces the following result − 

 

Written content in the file successfully 

Example 

This example tries to open a file where you do not have write permission, so it raises an exception − 

 

Live Demo 

#!/usr/bin/python 

 

try: 

   fh = open("testfile", "r") 

   fh.write("This is my test file for exception handling!!") 

except IOError: 

   print "Error: can\'t find file or read data" 

else: 



    
 

                                                                                                              
                                                                                  
 

   print "Written content in the file successfully" 

This produces the following result − 

 

Error: can't find file or read data 

The except Clause with No Exceptions 

You can also use the except statement with no exceptions defined as follows − 

 

try: 

   You do your operations here; 

   ...................... 

except: 

   If there is any exception, then execute this block. 

   ...................... 

else: 

   If there is no exception then execute this block.  

This kind of a try-except statement catches all the exceptions that occur. Using this kind of try-except statement is not considered a 

good programming practice though, because it catches all exceptions but does not make the programmer identify the root cause of the 

problem that may occur. 

 



    
 

                                                                                                              
                                                                                  
 

The except Clause with Multiple Exceptions 

You can also use the same except statement to handle multiple exceptions as follows − 

 

try: 

   You do your operations here; 

   ...................... 

except(Exception1[, Exception2[,...ExceptionN]]]): 

   If there is any exception from the given exception list,  

   then execute this block. 

   ...................... 

else: 

   If there is no exception then execute this block.  

The try-finally Clause 

You can use a finally: block along with a try: block. The finally block is a place to put any code that must execute, whether the try-

block raised an exception or not. The syntax of the try-finally statement is this − 

 

try: 

   You do your operations here; 



    
 

                                                                                                              
                                                                                  
 

   ...................... 

   Due to any exception, this may be skipped. 

finally: 

   This would always be executed. 

   ...................... 

You cannot use else clause as well along with a finally clause. 

 

Example 

Live Demo 

#!/usr/bin/python 

 

try: 

   fh = open("testfile", "w") 

   fh.write("This is my test file for exception handling!!") 

finally: 

   print "Error: can\'t find file or read data" 

If you do not have permission to open the file in writing mode, then this will produce the following result − 

 



    
 

                                                                                                              
                                                                                  
 

Error: can't find file or read data 

Same example can be written more cleanly as follows − 

 

Live Demo 

#!/usr/bin/python 

 

try: 

   fh = open("testfile", "w") 

   try: 

      fh.write("This is my test file for exception handling!!") 

   finally: 

      print "Going to close the file" 

      fh.close() 

except IOError: 

   print "Error: can\'t find file or read data" 

When an exception is thrown in the try block, the execution immediately passes to the finally block. After all the statements in the 

finally block are executed, the exception is raised again and is handled in the except statements if present in the next higher layer of 

the try-except statement. 

 



    
 

                                                                                                              
                                                                                  
 

Argument of an Exception 

An exception can have an argument, which is a value that gives additional information about the problem. The contents of the 

argument vary by exception. You capture an exception's argument by supplying a variable in the except clause as follows −  

 

try: 

   You do your operations here; 

   ...................... 

except ExceptionType, Argument: 

   You can print value of Argument here... 

If you write the code to handle a single exception, you can have a variable follow the name of the exception in the except statement. If 

you are trapping multiple exceptions, you can have a variable follow the tuple of the exception. 

 

This variable receives the value of the exception mostly containing the cause of the exception. The variable can receive a single value 

or multiple values in the form of a tuple. This tuple usually contains the error string, the error number, and an error location. 

 

Example 

Following is an example for a single exception − 

 

Live Demo 



    
 

                                                                                                              
                                                                                  
 

#!/usr/bin/python 

 

# Define a function here. 

def temp_convert(var): 

   try: 

      return int(var) 

   except ValueError, Argument: 

      print "The argument does not contain numbers\n", Argument 

 

# Call above function here. 

temp_convert("xyz"); 

This produces the following result − 

 

The argument does not contain numbers 

invalid literal for int() with base 10: 'xyz' 

Raising an Exceptions 

You can raise exceptions in several ways by using the raise statement. The general syntax for the raise statement is as follows. 

 



    
 

                                                                                                              
                                                                                  
 

Syntax 

raise [Exception [, args [, traceback]]] 

Here, Exception is the type of exception (for example, NameError) and argument is a value for the exception argument. The argument 

is optional; if not supplied, the exception argument is None. 

 

The final argument, traceback, is also optional (and rarely used in practice), and if present, is the traceback object used for the 

exception. 

 

Example 

An exception can be a string, a class or an object. Most of the exceptions that the Python core raises are classes, with an argument that 

is an instance of the class. Defining new exceptions is quite easy and can be done as follows − 

 

def functionName( level ): 

   if level < 1: 

      raise "Invalid level!", level 

      # The code below to this would not be executed 

      # if we raise the exception 

Note: In order to catch an exception, an "except" clause must refer to the same exception thrown either class object or simple string. 

For example, to capture above exception, we must write the except clause as follows − 



    
 

                                                                                                              
                                                                                  
 

 

try: 

   Business Logic here... 

except "Invalid level!": 

   Exception handling here... 

else: 

   Rest of the code here... 

User-Defined Exceptions 

Python also allows you to create your own exceptions by deriving classes from the standard built-in exceptions. 

 

Here is an example related to RuntimeError. Here, a class is created that is subclassed from RuntimeError. This is useful when you 

need to display more specific information when an exception is caught. 

 

In the try block, the user-defined exception is raised and caught in the except block. The variable e is used to create an instance of the 

class Networkerror. 

 

class Networkerror(RuntimeError): 

   def __init__(self, arg): 

      self.args = arg 



    
 

                                                                                                              
                                                                                  
 

So once you defined above class, you can raise the exception as follows − 

 

try: 

   raise Networkerror("Bad hostname") 

except Networkerror,e: 

   print e.args 

 

 

 

 

 

 

 

 

 

 

 

 



    
 

                                                                                                              
                                                                                  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



    
 

                                                                                                              
                                                                                  
 

Unit 5: GUI Programming 

 

Python provides various options for developing graphical user interfaces (GUIs). Most important are listed below. 

 Tkinter − Tkinter is the Python interface to the Tk GUI toolkit shipped with Python. We would look this option in this 

chapter. 

 wxPython − This is an open-source Python interface for wxWindows http://wxpython.org. 

 JPython − JPython is a Python port for Java which gives Python scripts seamless access to Java class libraries on the local 

machine http://www.jython.org. 

There are many other interfaces available, which you can find them on the net. 

Tkinter Programming 

Tkinter is the standard GUI library for Python. Python when combined with Tkinter provides a fast and easy way to create GUI 

applications. Tkinter provides a powerful object-oriented interface to the Tk GUI toolkit. 

Creating a GUI application using Tkinter is an easy task. All you need to do is perform the following steps − 

 Import the Tkinter module. 

 Create the GUI application main window. 

 Add one or more of the above-mentioned widgets to the GUI application. 

 Enter the main event loop to take action against each event triggered by the user. 

Example 

#!/usr/bin/python 

http://wxpython.org/
http://www.jython.org/


    
 

                                                                                                              
                                                                                  
 

 

import Tkinter 

top = Tkinter.Tk() 

# Code to add widgets will go here... 

top.mainloop() 

This would create a following window − 

 

Tkinter Widgets 

Tkinter provides various controls, such as buttons, labels and text boxes used in a GUI application. These controls are commonly 

called widgets. 

There are currently 15 types of widgets in Tkinter. We present these widgets as well as a brief description in the follow ing table − 



    
 

                                                                                                              
                                                                                  
 

Sr.No. Operator & Description 

1 Button 

The Button widget is used to display buttons in your application. 

2 Canvas 

The Canvas widget is used to draw shapes, such as lines, ovals, polygons and rectangles, in your 

application. 

3 Checkbutton 

The Checkbutton widget is used to display a number of options as checkboxes. The user can select 

multiple options at a time. 

4 Entry 

The Entry widget is used to display a single-line text field for accepting values from a user. 

5 Frame 

The Frame widget is used as a container widget to organize other widgets. 

6 Label 

https://www.tutorialspoint.com/python/tk_button.htm
https://www.tutorialspoint.com/python/tk_canvas.htm
https://www.tutorialspoint.com/python/tk_checkbutton.htm
https://www.tutorialspoint.com/python/tk_entry.htm
https://www.tutorialspoint.com/python/tk_frame.htm
https://www.tutorialspoint.com/python/tk_label.htm


    
 

                                                                                                              
                                                                                  
 

The Label widget is used to provide a single-line caption for other widgets. It can also contain 

images. 

7 Listbox 

The Listbox widget is used to provide a list of options to a user. 

8 Menubutton 

The Menubutton widget is used to display menus in your application. 

9 Menu 

The Menu widget is used to provide various commands to a user. These commands are contained 

inside Menubutton. 

10 Message 

The Message widget is used to display multiline text fields for accepting values from a user. 

11 Radiobutton 

The Radiobutton widget is used to display a number of options as radio buttons. The user can select 

only one option at a time. 

12 Scale 

https://www.tutorialspoint.com/python/tk_listbox.htm
https://www.tutorialspoint.com/python/tk_menubutton.htm
https://www.tutorialspoint.com/python/tk_menu.htm
https://www.tutorialspoint.com/python/tk_message.htm
https://www.tutorialspoint.com/python/tk_radiobutton.htm
https://www.tutorialspoint.com/python/tk_scale.htm


    
 

                                                                                                              
                                                                                  
 

The Scale widget is used to provide a slider widget. 

13 Scrollbar 

The Scrollbar widget is used to add scrolling capability to various widgets, such as list boxes. 

14 Text 

The Text widget is used to display text in multiple lines. 

15 Toplevel 

The Toplevel widget is used to provide a separate window container. 

16 Spinbox 

The Spinbox widget is a variant of the standard Tkinter Entry widget, which can be used to select 

from a fixed number of values. 

17 PanedWindow 

A PanedWindow is a container widget that may contain any number of panes, arranged horizontally 

or vertically. 

18 LabelFrame 

https://www.tutorialspoint.com/python/tk_scrollbar.htm
https://www.tutorialspoint.com/python/tk_text.htm
https://www.tutorialspoint.com/python/tk_toplevel.htm
https://www.tutorialspoint.com/python/tk_spinbox.htm
https://www.tutorialspoint.com/python/tk_panedwindow.htm
https://www.tutorialspoint.com/python/tk_labelframe.htm


    
 

                                                                                                              
                                                                                  
 

A labelframe is a simple container widget. Its primary purpose is to act as a spacer or container for 

complex window layouts. 

19 tkMessageBox 

This module is used to display message boxes in your applications. 

Let us study these widgets in detail − 

Standard attributes 

Let us take a look at how some of their common attributes.such as sizes, colors and fonts are specified. 

 Dimensions 

 Colors 

 Fonts 

 Anchors 

 Relief styles 

 Bitmaps 

 Cursors 

Let us study them briefly − 

Geometry Management 

All Tkinter widgets have access to specific geometry management methods, which have the purpose of organizing widgets throughout 

the parent widget area. Tkinter exposes the following geometry manager classes: pack, grid, and place. 

https://www.tutorialspoint.com/python/tk_messagebox.htm
https://www.tutorialspoint.com/python/tk_dimensions.htm
https://www.tutorialspoint.com/python/tk_colors.htm
https://www.tutorialspoint.com/python/tk_fonts.htm
https://www.tutorialspoint.com/python/tk_anchors.htm
https://www.tutorialspoint.com/python/tk_relief.htm
https://www.tutorialspoint.com/python/tk_bitmaps.htm
https://www.tutorialspoint.com/python/tk_cursors.htm


    
 

                                                                                                              
                                                                                  
 

 The pack() Method − This geometry manager organizes widgets in blocks before placing them in the parent widget. 

 The grid() Method − This geometry manager organizes widgets in a table-like structure in the parent widget. 

 The place() Method − This geometry manager organizes widgets by placing them in a specific position in the parent widget. 

Let us study the geometry management methods briefly  

The Button widget is used to add buttons in a Python application. These buttons can display text or images that convey the purpose of 

the buttons. You can attach a function or a method to a button which is called automatically when you click the button. 

Syntax 

Here is the simple syntax to create this widget − 

w = Button ( master, option=value, ... ) 

Parameters 

 master − This represents the parent window. 

 options − Here is the list of most commonly used options for this widget. These options can be used as key-value pairs 

separated by commas. 

Sr.No. Option & Description 

1 activebackground 

Background color when the button is under the cursor. 

2 activeforeground 

https://www.tutorialspoint.com/python/tk_pack.htm
https://www.tutorialspoint.com/python/tk_grid.htm
https://www.tutorialspoint.com/python/tk_place.htm


    
 

                                                                                                              
                                                                                  
 

Foreground color when the button is under the cursor. 

3 bd 

Border width in pixels. Default is 2. 

4 bg 

Normal background color. 

5 command 

Function or method to be called when the button is clicked. 

6 fg 

Normal foreground (text) color. 

7 font 

Text font to be used for the button's label. 

8 height 

Height of the button in text lines (for textual buttons) or pixels (for images). 



    
 

                                                                                                              
                                                                                  
 

9 highlightcolor 

The color of the focus highlight when the widget has focus. 

10 image 

Image to be displayed on the button (instead of text). 

11 justify 

How to show multiple text lines: LEFT to left-justify each line; CENTER to center them; or 

RIGHT to right-justify. 

12 padx 

Additional padding left and right of the text. 

13 pady 

Additional padding above and below the text. 

14 relief 

Relief specifies the type of the border. Some of the values are SUNKEN, RAISED, GROOVE, and 

RIDGE. 

15 state 



    
 

                                                                                                              
                                                                                  
 

Set this option to DISABLED to gray out the button and make it unresponsive. Has the value 

ACTIVE when the mouse is over it. Default is NORMAL. 

16 underline 

Default is -1, meaning that no character of the text on the button will be underlined. If nonnegative, 

the corresponding text character will be underlined. 

17 width 

Width of the button in letters (if displaying text) or pixels (if displaying an image). 

18 wraplength 

If this value is set to a positive number, the text lines will be wrapped to fit within this length. 

Methods 

Following are commonly used methods for this widget − 

Sr.No. Method & Description 

1 flash() 

Causes the button to flash several times between active and normal colors. Leaves the button in the 

state it was in originally. Ignored if the button is disabled. 



    
 

                                                                                                              
                                                                                  
 

2 invoke() 

Calls the button's callback, and returns what that function returns. Has no effect if the button is 

disabled or there is no callback. 

Example 

Try the following example yourself − 

import Tkinter 

import tkMessageBox 

 

top = Tkinter.Tk() 

 

def helloCallBack(): 

   tkMessageBox.showinfo( "Hello Python", "Hello World") 

 

B = Tkinter.Button(top, text ="Hello", command = helloCallBack) 

 

B.pack() 

top.mainloop() 

When the above code is executed, it produces the following result − 



    
 

                                                                                                              
                                                                                  
 

 

The Frame widget is very important for the process of grouping and organizing other widgets in a somehow friendly way. It works 

like a container, which is responsible for arranging the position of other widgets. 

It uses rectangular areas in the screen to organize the layout and to provide padding of these widgets. A frame can also be used as a 

foundation class to implement complex widgets. 

Syntax 

Here is the simple syntax to create this widget − 

w = Frame ( master, option, ... ) 

Parameters 

 master − This represents the parent window. 

 options − Here is the list of most commonly used options for this widget. These options can be used as key-value pairs 

separated by commas. 

Sr.No. Option & Description 



    
 

                                                                                                              
                                                                                  
 

1 bg 

The normal background color displayed behind the label and indicator. 

2 bd 

The size of the border around the indicator. Default is 2 pixels. 

3 cursor 

If you set this option to a cursor name (arrow, dot etc.), the mouse cursor will change to that pattern 

when it is over the checkbutton. 

4 height 

The vertical dimension of the new frame. 

5 highlightbackground 

Color of the focus highlight when the frame does not have focus. 

6 highlightcolor 

Color shown in the focus highlight when the frame has the focus. 

7 highlightthickness 



    
 

                                                                                                              
                                                                                  
 

Thickness of the focus highlight. 

8 relief 

With the default value, relief=FLAT, the checkbutton does not stand out from its background. You 

may set this option to any of the other styles 

9 width 

The default width of a checkbutton is determined by the size of the displayed image or text. You 

can set this option to a number of characters and the checkbutton will always have room for that 

many characters. 

Example 

Try the following example yourself − 

from Tkinter import * 

 

root = Tk() 

frame = Frame(root) 

frame.pack() 

 

bottomframe = Frame(root) 

bottomframe.pack( side = BOTTOM ) 



    
 

                                                                                                              
                                                                                  
 

 

redbutton = Button(frame, text="Red", fg="red") 

redbutton.pack( side = LEFT) 

 

greenbutton = Button(frame, text="Brown", fg="brown") 

greenbutton.pack( side = LEFT ) 

 

bluebutton = Button(frame, text="Blue", fg="blue") 

bluebutton.pack( side = LEFT ) 

 

blackbutton = Button(bottomframe, text="Black", fg="black") 

blackbutton.pack( side = BOTTOM) 

 

root.mainloop() 

When the above code is executed, it produces the following result − 

 



    
 

                                                                                                              
                                                                                  
 

This widget 

implements a display box where you can place text or images. The text displayed by this widget can be updated at any time you want. 

It is also possible to underline part of the text (like to identify a keyboard shortcut) and span the text across multiple lines. 

Syntax 

Here is the simple syntax to create this widget − 

w = Label ( master, option, ... ) 

Parameters 

 master − This represents the parent window. 

 options − Here is the list of most commonly used options for this widget. These options can be used as key-value pairs 

separated by commas. 

Example 

Try the following example yourself − 

from Tkinter import * 

 

root = Tk() 

var = StringVar() 

 

 

  

  

  



    
 

                                                                                                              
                                                                                  
 

 

 

 

 

 

 

Sr.No. Option & Description 

1 anchor 

This options controls where the text is positioned if the widget has more space than the text needs. The default is anchor=CENTER, 

which centers the text in the available space. 

2 bg 

The normal background color displayed behind the label and indicator. 

3 bitmap 

Set this option equal to a bitmap or image object and the label will display that graphic. 

4 bd 

The size of the border around the indicator. Default is 2 pixels. 

5 cursor 

If you set this option to a cursor name (arrow, dot etc.), the mouse cursor will change to that pattern when it is over the checkbutton. 



    
 

                                                                                                              
                                                                                  
 

6 font 

If you are displaying text in this label (with the text or textvariable option, the font option specifies in what font that text will be 

displayed. 

7 fg 

If you are displaying text or a bitmap in this label, this option specifies the color of the text. If you are displaying a bitmap, this is the 

color that will appear at the position of the 1-bits in the bitmap. 

8 height 

The vertical dimension of the new frame. 

9 image 

To display a static image in the label widget, set this option to an image object. 

10 justify 

Specifies how multiple lines of text will be aligned with respect to each other: LEFT for flush left, CENTER for centered (the default), 

or RIGHT for right-justified. 

11 padx 

Extra space added to the left and right of the text within the widget. Default is 1. 

12 pady 

Extra space added above and below the text within the widget. Default is 1. 

13 relief 

Specifies the appearance of a decorative border around the label. The default is FLAT; for other values. 



    
 

                                                                                                              
                                                                                  
 

14 text 

To display one or more lines of text in a label widget, set this option to a string containing the text. Internal newlines ("\n") will force a 

line break. 

15 textvariable 

To slave the text displayed in a label widget to a control variable of class StringVar, set this option to that variable. 

16 underline 

You can display an underline (_) below the nth letter of the text, counting from 0, by setting this option to n. The default is underline=-

1, which means no underlining. 

17 width 

Width of the label in characters (not pixels!). If this option is not set, the label will be sized to fit its contents. 

18 wraplength 

You can limit the number of characters in each line by setting this option to the desired number. The default value, 0, means that lines 

will be broken only at newlines. 

 

 

label = Label( root, textvariable=var, relief=RAISED ) 

 

var.set("Hey!? How are you doing?") 

label.pack() 



    
 

                                                                                                              
                                                                                  
 

root.mainloop() 

When the above code is executed, it produces the following result − 

 

The Entry widget is used to accept single-line text strings from a user. 

 If you want to display multiple lines of text that can be edited, then you should use the Text widget. 

 If you want to display one or more lines of text that cannot be modified by the user, then you should use the Label widget. 

Syntax 

Here is the simple syntax to create this widget − 

w = Entry( master, option, ... ) 

Parameters 

 master − This represents the parent window. 

 options − Here is the list of most commonly used options for this widget. These options can be used as key-value pairs 

separated by commas. 

 

 

 

 



    
 

                                                                                                              
                                                                                  
 

Unit 6: Python Libraries 

 

As is stated above, a Python library is simply a collection of codes or modules of codes that we can use in a program for 

specific operations. We use libraries so that we don’t need to write the code again in our program that is already available. But how it 

works. Actually, in the MS Windows environment, the library files have a DLL extension (Dynamic Load Libraries). When we link a 

library with our program and run that program, the linker automatically searches for that library. It extracts the functionalities of that 

library and interprets the program accordingly. That’s how we use the methods of a library in our program. We will see further, how 

we bring in the libraries in our Python programs. 

 

Python standard library 

The Python Standard Library contains the exact syntax, semantics, and tokens of Python. It contains built-in modules that 

provide access to basic system functionality like I/O and some other core modules. Most of the Python Libraries are written in the C 

programming language. The Python standard library consists of more than 200 core modules. All these work together to make Python 

a high-level programming language. Python Standard Library plays a very important role. Without it, the programmers can’t have 

access to the functionalities of Python. But other than this, there are several other libraries in Python that make a programmer’s life 

easier. Let’s have a look at some of the commonly used libraries: 

 

TensorFlow: This library was developed by Google in collaboration with the Brain Team. It is an open-source library used for 

high-level computations. It is also used in machine learning and deep learning algorithms. It contains a large number of tensor 

operations. Researchers also use this Python library to solve complex computations in Mathematics and Physics.  

Matplotlib: This library is responsible for plotting numerical data. And that’s why it is used in data analysis. It is also an open-

source library and plots high-defined figures like pie charts, histograms, scatterplots, graphs, etc. 



    
 

                                                                                                              
                                                                                  
 

Pandas: Pandas are an important library for data scientists. It is an open-source machine learning library that provides 

flexible high-level data structures and a variety of analysis tools. It eases data analysis, data manipulation, and cleaning of data. 

Pandas support operations like Sorting, Re-indexing, Iteration, Concatenation, Conversion of data, Visualizations, Aggregations, etc. 

Numpy: The name “Numpy” stands for “Numerical Python”. It is the commonly used library. It is a popular machine learning 

library that supports large matrices and multi-dimensional data. It consists of in-built mathematical functions for easy computations. 

Even libraries like TensorFlow use Numpy internally to perform several operations on tensors. Array Interface is one of the key 

features of this library. 

SciPy: The name “SciPy” stands for “Scientific Python”. It is an open-source library used for high-level scientific 

computations. This library is built over an extension of Numpy. It works with Numpy to handle complex computations. While Numpy 

allows sorting and indexing of array data, the numerical data code is stored in SciPy. It is also widely used by application developers 

and engineers. 

Scrapy: It is an open-source library that is used for extracting data from websites. It provides very fast web crawling and high-

level screen scraping. It can also be used for data mining and automated testing of data. 

Scikit-learn: It is a famous Python library to work with complex data. Scikit-learn is an open-source library that supports 

machine learning. It supports variously supervised and unsupervised algorithms like linear regression, classification, clustering, etc. 

This library works in association with Numpy and SciPy. 

PyGame: This library provides an easy interface to the Standard Directmedia Library (SDL) platform-independent graphics, 

audio, and input libraries. It is used for developing video games using computer graphics and audio libraries along with Python 

programming language. 

PyTorch: PyTorch is the largest machine learning library that optimizes tensor computations. It has rich APIs to perform tensor 

computations with strong GPU acceleration. It also helps to solve application issues related to neural networks. 

PyBrain: The name “PyBrain” stands for Python Based Reinforcement Learning, Artificial Intelligence, and Neural Networks 

library. It is an open-source library built for beginners in the field of Machine Learning. It provides fast and easy-to-use algorithms for 



    
 

                                                                                                              
                                                                                  
 

machine learning tasks. It is so flexible and easily understandable and that’s why is really helpful for developers that are new in 

research fields. 

There are many more libraries in Python. We can use a suitable library for our purposes. Hence, Python libraries play a very 

crucial role and are very helpful to the developers. 

 

Use of Libraries in Python Program 

As we write large-size programs in Python, we want to maintain the code’s modularity. For the easy maintenance of the code, 

we split the code into different parts and we can use that code later ever we need it. In Python, modules play that part. Instead of using 

the same code in different programs and making the code complex, we define mostly used functions in modules and we can just 

simply import them in a program wherever there is a requirement. We don’t need to write that code but still, we can use its 

functionality by importing its module. Multiple interrelated modules are stored in a library. And whenever we need to use a module, 

we import it from its library. In Python, it’s a very simple job to do due to its easy syntax. We just need to use import. 

 

 Let’s have a look at exemplar code: 

 

 

# Importing math library 

import math 

   

A = 16 

print(math.sqrt(A)) 



    
 

                                                                                                              
                                                                                  
 

Output 

4.0 

Here in the above code, we imported the math library and used one of its methods i.e. sqrt (square root) without writing the 

actual code to calculate the square root of a number. That’s how a library makes the programmers’ job easier. But here we needed 

only the sqrt method of math library, but we imported the whole library. Instead of this, we can also import specific items from a 

library module. 

 

Importing specific items from a library module  

As in the above code, we imported a complete library to use one of its methods. But we could have just imported “sqrt” from 

the math library. Python allows us to import specific items from a library.  

 

Let’s look at an exemplar code : 

 

 

# Importing specific items 

from math import sqrt, sin 

   

A = 16 

B = 3.14 



    
 

                                                                                                              
                                                                                  
 

print(sqrt(A)) 

print(sin(B)) 

Output 

4.0 

0.0015926529164868282 

In the above code, we can see that we imported only “sqrt” and “sin” methods from the math library.  

Methods 

Following are commonly used methods for this widget − 

Example 

Try the following example yourself − 

from Tkinter import * 

 

top = Tk() 

L1 = Label(top, text="User Name") 

L1.pack( side = LEFT) 

E1 = Entry(top, bd =5) 

E1.pack(side = RIGHT) 

 



    
 

                                                                                                              
                                                                                  
 

top.mainloop() 

When the above code is executed, it produces the following result − 

 

 

 

 

 

 

 

 

1. Matplotlib 

 

Chances are you’ve already used matplotlib in your data science journey. From beginners in data science to experienced professionals 

building complex data visualizations, matplotlib is usually the default visualization Python library data scientists turn to. 



    
 

                                                                                                              
                                                                                  
 

matplotlib is known for the high amount of flexibility it provides as a 2-D plotting library in Python. If you have a MATLAB 

programming background, you’ll find the Pyplot interface of Matplotlib very familiar. You’ll be off with your first visualization in no 

time at all! 

  

Unique features of Matplotlib 

Matplotlib can be used in multiple ways in Python, including Python scripts, the Python and iPython shells, Jupyter Notebooks and 

what not! This is why it’s often used to create visualizations not just by Data Scientists but also by researchers to create graphs that are 

of publication quality. 

Matplotlib supports all the popular charts (lots, histograms, power spectra, bar charts, error charts, scatterplots, etc.) right out of the 

box. There are also extensions that you can use to create advanced visualizations like 3-Dimensional plots, etc. 
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Thank you 
 

 


