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Preface

Python is one of the most top-notch programming language written by a language developer. It out beats any other programming language when it comes to programming tasks better. Python is very user friendly because of the ease with which every instruction can be made and it makes an individual excel in the art of making instructions.




Python simplicity lets you quickly start coding. This book teaches you how to write Python code, while going into several topics of the language.

Here I am going to explain how Python is similar to other programming languages like C, C++, Java, only the reserved word has been changed in order to distinguish with other language. Python also contains variable, Input-Output statement, Looping, Decision making, Array etc.




As eBook this would be a good reference on how to use Python to complete tasks you have done in another language such as C, C++ and Java.




This eBook covers user input, output, looping, Decision making, Array, Functions classes in Python as well as code testing with many examples.




This eBook covers a good range of Python tasks in a way that is more accessible, painless and effective.




This eBook has plenty of material to keep you busy and learning. You will not be bored. If you find most programming books to be too dry, if you are familiar with any computer language, this could be an excellent book for you to get started in Python.


Overview of Python

Python is one of the most popular object-oriented programming language used for general purpose programming. Python was invented by Guido van Rossum and introduced to real world in 1991.

Python is a user-friendly programming language used for web-design, software development, task automation as well as data Analysis. It can be used for creating a variety of different programs and is not specialized for any specific task. Python is one of the fastest-growing language having ability to make the coding very easy. Python has simple syntax and English-like commands.

If we compare Python with Java. Java is faster and more efficient than Python, but when we talk about coding, Python coding is much simpler than Java.

If we compare Python with C. C is a structured programming language whereas Python is a multi-paradigm language. Both are useful to develop various applications.

Following are the uses of Python in our real world

1.Education sector

2.Desktop Graphical User Interface (GUI)

3.Data science

4.Web development.

5.Artificial intelligence and machine learning.

6.Enterprise applications.

7.Operating system

8.Software development

9.Web scraping applications

10.Game development


Chapter 1: Python Variables and Expressions

1.1 Variables

A Python variable is an entity to store values or data. Every value in Python has a data type such as number, List, tuple, String, Dictionary etc. In case of C, Java, C++ we use datatype like int, float, Char etc. Python never uses any command for variable declaration.

Example [Python]

x =3 - Numbers

y =3.8 – Numbers

z =” John” – String (We can use both single quotes or double quotes)

Example [C, C++, Java]

Int x = 4 – integer number

float y = 4.7 – float number

char z = ‘y’ – character

1.2 Casting

Casting is used to specify the data type of a variable.

Example

x = str (3)    # x will be '3'

y = int (3)    # y will be 3

z = float (3)  # z will be 3.0

1.3 Variable Names

We can use short alphabetic name (like a and b) or word (like car name, age, john).

Following are the rules for variables in Python

We must start with a letter or underscore character

We should not start a variable name with a number

Variable can only contain alpha-numeric character and underscore like (0-9, a-z and _)

Variables are case sensitive (Like john, John and JOHN are three different variables)

Example: - Following are process of writing variable names in Python:

mycar = "BMW"

my_car = "BMW"

_my_car = "BMW"

myCar = "BMW"

MYCAR = "BMW"

mycar2 = "BMW"

1.4 Multi Words Variable Names

If a user wants to write variable names with more than one word, it is difficult to read.

In order to make them more readable, there are several techniques used in Python:

1. Camel Case

except the first word, start others with a capital letter:

For e.g.

myVariableName = "John"

2. Pascal Case

Each word starts with a capital letter:

For e.g.

MyVariableName = "John"

3. Snake Case

Each word is separated by an underscore character:

For e.g.

my_variable_name = "John"

1.5 Many Values to Multiple Variables

You can assign values to more than one variable in a same line:

Example

a, b, c = "Grape", "Orange", "Apple"

1.6 Expressions

A combination of values, operators and variables as well as calls to functions are known as Expression. If you want Python to evaluate an expression than the interpreter evaluates the expression and displays the result.

Example

x = 2

y = 3

z = x+y

Programming in Python

A Python program to display all type of variables using print () function.

Hint: - Here we are assigning different type of values to the different variables and displaying the value of each and every variable using print () function on output screen. Python is an unstructured language so we can write statements or instruction as shown below.

Python Program

x = 5

y = "John"

k, l, m = "Orange", "Banana", "Cherry"

print(x)

print(y)

print(k)

print(l)

print(m)

Output

5

John

Orange

Banana

Cherry 


Chapter 2: Python Data Types

2.1 Built-in Data Types

Classification of data items are known as data types. It represents the value that tells what operations can be performed on a particular data. Since Python is an object-oriented programming language so everything is considered as an object, data types are actually classes and variables are instance (object) of these classes.

Following are the built- in data type used in Python.

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

2.2 Setting the Data Type

A collection of numbers or values that relate to a particular subject known as data set. For example, the marks obtained by each student in a particular class is a data set.

The data type is a set if you assign a value to a variable:

	Example	Data Type
	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


2.3 Setting the Specific Data Type

A data type may stop the values that an expression, such as a variable or a function takes. It defines the operations that can be done on the data, the meaning of the data, and the way values of that type can be stored.

Following are the constructor functions used to specify the data type.

	Example	Data Type
	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


Programming in Python

A Python program to get the data type of variables using type () function.

Hint: - Here we are assigning different type of values to the different variables and getting the data type of every variable on output screen using type () function. Python is an unstructured language so we can write statements or instruction as shown below.

x = 5

y = "John"

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

print(type(x))

print(type(y))

print(type(fruits))

Output

<class 'int'>

<class 'str'>

<class 'list'>


Chapter 3: Python Input-Output Statement

A process of inserting data into the computer is called Input and a function which does this is called input function. The input () function helps to enter the data during run time.

A process of getting result from the computer is called output and a function which does this is called output function. The print () function helps to display the result of the program.

3.1 Python User Input

A user can input value into a program using input () function. input () returns a string value.

Python allows for user input.

Python 3.6 uses the input() method.

Python 2.7 uses the raw_input() method.

A Python program to input username and display on output screen

Example [Python 3.6]

Username = input(“Enter username:”)

Print(“Username is: “+ username)

Output

Enter username: Chrish

Username is: Chrish

3.2 Python User Output

Python User Output is just the printing of text to the console.

Python | Output using print() function.

Syntax of print() function – print(“string” or direct variable)

Programming Implementation- print(“Welcome”) or print(a)

Following example shows displaying string, displaying evaluated value.

Example

A Python program to display string.

print(“Hello, Welcome to Python Programming”)

Output

Hello, Welcome to Python Programming

Example

A Python program to display evaluated value

x = 8

y = 2

add = x+y

sub = x-y

mul = x*y

div = x/y

print(add)

print(sub)

print(mul)

print(div)

Output

10

6

16

4.0

3.3 Python Built-in Math Functions

Python has a set of built-in math functions, which helps us in mathematical calculation.

The min() and max() functions can be used to find the lowest or highest value.

Example

Python program to find min and max value among given numbers.

x = min(5,10,25)

y = max(5,10,25)

print(x)

print(y)

Output

5

25

The abs() function returns the positive value of the specified number:

Example

Python program to display positive value using abs() function

x = abs(-7.25)

print(x)

Output

7.25

The pow(x, y) function returns the x to the power y.

Example

Python program to compute x to the power y, let x=4 and y=3

x = pow(4,3)

print(x)

Output

64

3.4 The Math Module

Python has the list of mathematical functions known as built-in Math module. We must import the math module: For e.g., import math

When you have imported the math module, you can start using methods and constants of the module.

The math.sqrt() used to return the square root of a number:

Example-

Python program to compute square root of 64.

Import math

x = math.sqrt(64)

print(x)

Output

8.0

The math.ceil() rounds a floating point number upwards to its nearest integer, and math.floor() rounds a floating point number to its nearest integer, and returns the result:

Example

Python program to round the given number upwards to its nearest integer and downwards to its nearest integer

import math

x= math.ceil(1.4)

y= math.floor(1.4)

print(x)

print(y)

Output

2

1

The math.pi constant, returns the accurate value of PI

Example

Python program to display the value of PI

import math

x= math.pi

print(x)

Output

3.141592653589793

3.5 Python versus other programming languages- I/O programming

Python is considered as one of easiest programing langage. This is due to its reliability and very simple syntax. So we can write Python code simply and execute it much faster than any other programming language. Here I have considered a simple program to add two number 2 and 3, all the programs will give the result 5.
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Chapter 4: Python Decision Making

Python Decision making statements contain conditions that are evaluated during program execution. If the condition is true, then true statements are executed and if the condition is false then false statements is executed.

4.1 Python Logical operators

Following are the logical operator used in Python

•a == b – Equal 

•a! = b – not equal 

•a < b – less than

•a <= b – less than or equal 

•a > b- greater than

•a >= b- greater than or equal

We can use all operators in “if statements” as well as looping.

4.2 Python control flow statements

Python control flow statements- If statement helps us to run a particular code only when a certain condition is satisfied.

Following are the control flow statement used in Python:

•If else

•If elif else

•nested if

Statement’s structure of Python is same as C, C++, Java but keyword has been changed.

Example

Python program to compute largest among given two numbers using if statement

a= 46

b= 400

if b > a:

print(“b is greater than a”)

Output

b is greater than a

Elif keyword

Elif keyword in Python says "if condition is not true, then try this condition".

Example

Python program to compute largest or equal among given two numbers

a= 33

b= 33

if b > a:

print(“b is greater than a”)

elif a == b:

print(“a and b are equal”)

Output

a and b are equal

In this example first condition is not true, but the elif condition is true, so after program execution Output will show "a and b are equal".

Else keyword

If the given condition is false than else keyword statement is executed.

Example

Python program to compute largest or equal among two numbers using if, elif and else statements

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”)

Output

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, after program execution output screen will show "a is greater than b".

We can also have an else without the elif:

Example

Python program to compute largest among two number using else without elif

a= 200

b= 33

if b > a:

print(“b is greater than a”)

else:

print(“b is not greater than a”)

Output

b is not greater than a

Short Hand If

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

Example

Python program to compute largest among two numbers using short hand if statement.

x= 100

y= 40

if x > y: print(“x is largest”)

Output

“x is largest”

Short Hand If ... Else

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

Example:

Python program to compute largest among two numbers using short hand if…else

x= 30

y= 400

print(“X is largest”) if x > y else print (“Y is largest”)

Output

Y is largest

And keyword

The and keyword used to combine conditional statements:

Example

Python program to compute largest among three numbers using And keyword

first= 200

sec= 33

third= 500

if first> sec and third > first:

print(“Here both conditions are True”)

Output

Here both conditions are True

Or keyword

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

Example:

Python program to compute largest among three numbers using Or keyword

first= 200

sec= 33

third= 500

if first> sec or first > third:

print(“one of the condition is True”)

Output

one of the condition is True

Nested If

If statements inside if statements called nested if statements.

Example:

Python program to compute given number is above 10 and 20 or not using nested if statements.

x= 41

if x > 10:

print(“Above ten,”)

if x > 20:

print(“and also above 20!”)

else:

print(“but not above 20, “)

Output

Above ten,

And also above 20!

The pass Statement

If you have an if statement with no content, put in the pass statement to avoid getting an error.

Example

Python program using pass to avoid error

a= 33

b= 200

if b > a:

pass

Output

# No output but error free

4.3 Python versus other programming languages- Decision Making

Here I have taken the example of “Largest among two numbers”. Let a=2, b=3 program will give decision which is largest. Change the different value of a and b than try it.

[image: ]


Chapter 5: Python Looping

Looping means a segment of code executed again and again until the condition is satisfied. A for loop in Python used to repeatedly execute a group of statements as long as the condition is satisfied.

Python has two loop commands:

•while loops

•for loops

5.1 The While loop

A "While" Loop is a specific block of code executed unknown number of times, until a condition is met.

Example

Python program to display 1 to 5 using while loop

i= 1

while i < 6:

print(i)

i= i+1

Output

1

2

3

4

5

Note: Here we need to define an indexing variable I which we set to 1, we must also remember to increment i by 1 otherwise the loop will continue forever.

The break Statement

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

Example: -

Python program to exit the loop when i is 3

i= 1

while i < 6:

print(i)

if (i == 3):

break

i= i+1

Output

1

2

3

The continue Statement

We can stop the current iteration, and continue with the next using continue statement:

Example: -

Python program to stop the current iteration at 3 and continue with the next

i= 0

while i < 6

i += 1

if i ==3:

continue

print (i)

Output

1

2

4

5

6

The else Statement

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

Example:-

Python program to print a message once the condition is false using else statement

i= 1

while i < 6

print(i)

i += 1

else:

print (“i is no longer less than 6”)

Output

1

2

3

4

5

i is no longer less than 6

Note: -Here segment of code executed again and again until the while condition is true as soon as the condition becomes false the else statement is interpreted.

5.2 The for loop

For loop is used to form an iteration for list, tuple, dictionary, set or a string. This is same as the for keyword in other programming languages.

We can execute a set of statements using for loop, for each item in a list, tuple, set etc.

Example: -

Python program to print every fruit in a fruit list

fruits = [“apple”, “banana”, “cherry”]

for x in fruits:

print(x)

Output

apple

banana

cherry

Note: - For loop doesn’t require an indexing variable.

Looping Through a String

We can also form an iteration for strings.

Example: -

Python program Loop through the letters in the word "banana"

For x in “banana”:

print(x)

Output

b

a

n

a

n

a

The break Statement

We can stop the loop using break statement according to our requirements:

Example: -

Python program to exit the loop when x is “banana” using break statement

fruits = [“apple”, “banana”, “cherry”]

for x in fruits:

print(x)

if x == “banana”:

break

Output

apple

banana

The continue Statement

We can stop the loop, and continue with the next using continue statement.

Example

Python program to stop print banana using continue statement

fruits = [“apple”, “banana”, “cherry”]

for x in fruits:

if x == “banana”:

continue

print(x)

Output

apple

cherry

The range() Function in for loop

The range() function specifies the number of times loop will be executed. It starts from 0 by default and incremented by 1(by default).

Example

Python program to display the number 0 to 5 using range() function

for x in range(6):

print(x)

Output

0

1

2

3

4

5

We can specify the values such as range(2,6) means values from 2 to 6(but not including 6)

Example

Python program using start parameter to display 2 to 5

for x in range(2,6):

print(x)

Output

2

3

4

5

It is possible to specify the increment value in range() function. We must add third parameter: range(2,30,3).

Example

Python program to increment the sequence with 3 (default is 1)

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

print(x)

Output

2

5

8

11

14

17

20

23

26

29

Else in For Loop

We can give a block of code using else keyword when the loop is finished.

Python program to print 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!”)

Output

0

1

2

3

4

5

Finally finished!

If we use break statement in loop than else block will not be executed.

Python program to break the loop when x is 3 and ignore the block of else.

for x in range(6):

if x == 3: break

print(x)

else:

print(“Finally finished!”)

Output

0

1

2

Nested for Loops

If we use for loop inside a for loop known as Nested for loops. Here inner loop will be executed once in every iteration of outer loop.

Example

Python program to 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)

Output

red apple

red banana

red cherry

big apple

big banana

big cherry

tasty apple

tasty banana

tasty cherry

The pass Statement

We should use pass statement to avoid getting an error when for loop is empty.

Example

for x in [0, 1, 2]:

pass

5.3 Python versus other programming languages- Loop programming

Here I have taken the example of “Display the number from 1 to 10 using looping”.
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Chapter 6: Python Array

A group of elements sharing the common name such that each element is identified by its position known as Array. Python array is a data structure similar to list. Each array contain a number of objects of different data types. If you want to work with many values of the same data type than Python array is very useful.

Lists and arrays both are used in Python to store data, every array need declaration but lists do not need any declaration. So, lists are more often used than arrays.

6.1 What is an Array?

A special variable, which can hold more than one value at a time known as Array. Suppose you have a list of car names, storing the cars in single variables could look like this:

car1 = "Ford"

car2 = "Volvo"

car3 = "BMW"

However, what if you want to find a specific one? And what if you had 300 cars?

The solution is an array!

Python program for displaying the value of the first array item

cars = [“Ford”, “Volvo”, “BMW”]

x= cars[0]

print(x)

Output

Ford

Example

Python program to display the length of Array using len() method

cars = [“Ford”, “Volvo”, “BMW”]

x= len(cars)

print(x)

Output

3

6.2 Looping, Add and Remove Array elements

We can also use for loop to display the elements of an array. In other languages like C/C++/Java looping is mandatory to display but in Python we can also use List.

Example

Python program to display the element using for loop

cars = [“Ford”, “Volvo”, “BMW”]

for x in cars:

print(x)

Output

Ford

Volvo

BMW

Adding Array Elements

We can use the append() method to add an element to an array.

Example

Python program to Add one more element to the cars array using append() method

cars = [“Ford”, “Volvo”, “BMW”]

cars.append(“Honda”)

print(cars)

Output

[‘Ford’, ‘Volvo’, ‘BMW’, ‘Honda’]

Removing Array Elements

We can use the pop() method to remove an element from the array.

Example

Python program to Delete the second element of the cars array using pop() method

cars = [“Ford”, “Volvo”, “BMW”]

cars.pop(1)

print(cars)

Output

[‘Ford’, ‘BMW’]

6.3 Array Methods

Python has a set of methods that you can use on lists and arrays.

	Method	Description
	append()	Add an element at the end
	clear()	Removes all the elements
	copy()	Return a copy of the list
	count()	Returns the number of elements
	extend()	Add the elements, to the end of the current list
	index()	Returns the index
	insert()	Add an element at the specified position
	pop()	Remove the item
	remove()	Removes the  item
	reverse()	Reverse the order of the list
	sort()	Sorts the given list



Chapter 7: Python string and String Formatting

In Python, string is the sequence of Unicode characters wrapped in a single, double, or triple quotes.

We can substitute a value to the string using placeholder

7.1 String format()

In order to make sure a string will display as expected, we can format the result with the format() method. The format() method allows you to format selected part. We must

add placeholders ({}) in the string, and run the values through the format() method:

Example 

Python program to Add a placeholder where you want to display the price

price= 49

txt= “The price is {} dollars”

print(txt.format(price))

Output

The price is 49 dollars

We can add parameters inside the curly brackets to specify how to convert the value:

Example

Python program to Format the price to be displayed as a number with two decimals

price= 49.502

txt= “The price is {:.2f} dollars”

print(txt.format(price))

Output

The price is 49.50 dollars

7.2 Multiple Values

We can add multiple values to a string using format() method:

Examples

Python program to Add a placeholder for multiple values

quantity = 4

itemno = 312

price = 48

myorder = “Give me {} pieces of item {} for price {:.2f} dollars.”

print (myorder.format(quantity, itemno, price))

Output

Give me 4 pieces of item 312 for price 48.00 dollars.

We can use Index numbers to be sure the values are placed in the correct placeholders:

Example

Python program to Add a placeholder for multiple values using index number

quantity = 6

itemno = 300

price = 47

myorder = “Give me {0} pieces of item {1} for price {2:.2f} dollars.”

print (myorder.format(quantity,itemno,price))

Output

Give me 6 pieces of item 300 for price 47.00 dollars.

We can also use Named indexes by entering a name inside the curly brackets {carname}, but then you must use names when you pass the parameter values txt.format(carname = "Ford").

Example

Python program using named indexes to display string

myorder= ”I have a {car} , it is a {model} .”

Print(myorder.format(car = “Suzuki”, model = “ Swift “))

Output

I have a Suzuki, it is a Swift.


Chapter 8: Python Function and scopes

A block of code used to perform a single related action known as Function. Python gives us many built-in functions like print(), but we can also create our own function called user-defined function.

There are four types of functions used in Python programming:-

a.no argument and no return value.

b.no argument and with a Return value.

c.with argument and No return value.

d.with argument and return value.

8.1 Creating a Function

To create a function in Python, we must use def keyword:

Example

def my_function():

print("Hello speaking from function")

Arguments

Passing information to a function called argument. Arguments are always specified after the function name and inside the parentheses. We can add as many arguments as we want, but separate them with a comma.

Example

Python program using argument to print the full sentence

def my_function(fname):

print(fname + “John”)

my_function(“Hi!”)

my_function(“Hello”)

my_function(“Welcome”)

Output

Hi! John

Hello John

Welcome John

8.2 Parameters and Arguments

Parameter-Values or information that are passed into a function known as Parameters. Argument- Values or information that are passed from a function known as Arguments.

Number of Arguments

We must call the function with the correct number of arguments. It means that if your function expects 2 arguments than you must call the function with 2 arguments.

Example 

Python program using function expects 2 arguments a and b, and gets 2 arguments: Welcome to and Australia.

def my_function(a,b):

print(a + “ ” + b)

my_function(“welcome to”, “Australia”)

Output

Welcome to Australia

Arbitrary Arguments, *args

If you do not know how many arguments that will be passed than add a * before the

parameter name.

Example

Python program showing if the number of arguments is unknown, add a *

before the parameter name

def my_function(*kids):

print(“The eldest child is “ + kids[1])

my_function(“Emil”, “Tobias”, “Linus”)

Output

The eldest child is Tobias

Keyword Arguments

We can also send arguments with the key. Values are assigned to key.

Example

Python program showing keyword arguments

def my_function(child3, child2, child1):

print(“My child is “ + child1)

my_function(child1= “John”, child2= “Tobias”, child3= “Linus”)

Output

My child is John

Arbitrary Keyword Arguments, **kwargs

If we do not know how many keyword arguments that will be passed into a function, add

** before the parameter name.

Example –

Python program showing if the number of keyword arguments is unknown, add ** before

the parameter name

def my_function(**kid):

print(“His first name is “ + kid[“fname”])

my_function(fname=  “Chrish”, lname=  “Desuza”)

Output

His first name is Chrish

Default Parameter Value

If the function is called without argument, it starts using 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”)

Output

I am from Sweden

I am from India

I am from Norway

I am from Brazil

Passing a List as an Argument

We can send any data types of argument to a function, it will be treated as the same data type inside the function.

Python program showing if we send a List as an argument, it will still be a List

def my_function(food):

for x in food:

print(x)

fruits = [“apple”, “banana”, “cherry”]

my_function(fruits)

Output

apple

banana

cherry

Return Values

A function can return the value using return statements.

Example

Python program to return a calculated result

def my_function(x):

return 5 * x

print(my_function(3))

print(my_function(5))

print(my_function(9))

Output

15

25

45

The pass Statement

Due to some reason if function definition becomes empty, we must use pass statement to avoid getting an error.

Example

Def myfunction():

pass

Output

# Blank but no error

8.3 Recursion

If a function calls itself known as Recursion. Python also provides function recursion facility. A programmer should be careful with recursion as it causes serious error due to incorrect programming technique such as writing a function which never terminates or excess amount of memory used. A new developer may take some time to work out, how this works.

In this example, we are using user defined tri_recursion() function which calls itself. We use the k variable decremented by 1, every time we recurse. The recursion ends when it is 0.

Example

Python program to show a function calls itself

def tri_recursion(k):

if(k > 0):

result = k + tri_recursion(k – 1)

print(result)

else:

result = 0

return result

print(“\n\nRecursion example”)

tri_recursion(6)

Output

Recursion example

1

3

6

10

15

21

8.4 Python Scope

A variable is always available within the region it is created. This is called scope of variable.

Local Scope

A variable can be used within the function is called Local scope

Example

Python program to show local scope

def myfunc():

x = 300

print (x)

myfunc()

Output

300

Function Inside Function

If a function is created inside the function than it is allowed to use the local variable such as x.

def myfunc():

x = 300

def myinnerfunc():

print (x)

myfunc()

Output

300

Global Scope

If a variable is created in main body and can be used by all functions known as global scope.

Example:

Python program showing  a variable x created outside of a function is global and can be used by anyone

x= 300

def myfunc():

print(x)

myfunc()

print(x)

Output

300

300

Naming Variables

If we operate with the same name inside and outside of a function, then Python considers one as local variable and another as global variable.

Example:

Python program showing the function will print the local x, and then the code will print the global x

x = 300

def myfunc():

x = 200

print (x)

myfunc()

print(x)

Output

200

300

Global Keyword

If we are unable to create a global variable then we can use global keyboard which makes the variable global.

Example:

Python program showing if you use the global keyword, the variable belongs to the global scope.

def myfunc():

global x

x = 300

myfunc()

print(x)

Output

300

We can also use the global keyword if we want to make a change to a global variable inside a function.

Example:

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

x= 300

def myfunc():

global x

x = 200

myfunc()

print(x)

Output

200


Chapter 9: Python Tuples

9.1 Tuple

Tuples allows us to store multiple items in a single variable. Tuple is a built-in data types in Python used to store collections of data.

A tuple is a collection of data which is ordered and unchangeable.

Example

Python program to create a Tuple

thistuple = (“apple”, “banana”, “cherry”)

print(thistuple)

Output

(‘apple, ‘banana’, ‘cherry’)

Tuple Items

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

Ordered

An ordered tuple means that the items have a defined order, and that order will not change.

Unchangeable

An unchangeable tuple means that we cannot change, add or remove items after the tuple has been created.

Allow Duplicates

Tuples allow duplicate values because they are indexed.

Example

Python program showing Tuples allow duplicate values

thistuple = (“apple”, “banana”, “cherry”, “apple”, “cherry”)

print(thistuple)

Output

(‘apple, ‘banana’, ‘cherry’, ‘apple’, ‘cherry’)

Tuple Length

We must use len() function to determine the length of Tuple:

Example

Python program to print the number of items in the tuple:

thistuple = tuple((“apple”, “banana”, “cherry”))

print(len(thistuple))

Output

3

Create Tuple With One Item

Suppose if we want to create a tuple with only one item than we have to add a comma after the item.

Example

Python program to display the datatype

thistuple = (“apple”,)

print(type(thistuple))

#Not a tuple

thistuple = (“apple”)

print(type(thistuple))

Output

<class ‘tuple’>

<class ‘str’>

Tuple Items - Data Types

We can use any data type for Tuple items:

Example

Python program to display String, int and boolean data types as tuple

tuple1 = (“apple”, “banana”, “cherry”)

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

tuple1 = (True, False, False)

print(tuple1)

print(tuple2)

print(tuple3)

Output

(‘apple’, ‘banana’, ‘cherry’)

(1,5,7,9,3)

(True, False, False)

Example

Python program to display a tuple with string, integers and Boolean values

tuple1 = (“abc”, 34, True, 40, “male”)

print(tuple1)

Output

(‘abc’, 34, True, 40, ‘male’)

type()

Tuples are defined as objects.

Example

Python program to show tuples are defined as objects.

mytuple = (“apple”, “banana”, “cherry”)

print(type(mytuple))

Output

<class ‘tuple>

The tuple() Constructor

We can also use the tuple() constructor to make a tuple.

Example

Python program to make a tuple using tuple()

thistuple = tuple((“apple”, “banana”, “cherry”))

print(thistuple)

Output

(‘apple’, ‘banana’, ‘cherry’)

9.2 Python - Access Tuple Items

Access Tuple Items

We must refer index number to access tuple items.

Example

Python program to print the second item in the tuple

thistuple = (“apple”, “banana”, “cherry”)

print(thistuple[1])

Output

banana

Note: The first item has index zero.

Negative Indexing

Negative indexing means we must start from the end. In this example, -1 is last item, -2 is second last item etc.

Example

Python program to print the last item of the tuple:

thistuple = (“apple”, “banana”, “cherry”)

print(thistuple[-1])

Output

cherry

Range of Indexes

We must specify index range, where to start and where to end the range.

Example

Python program to return the third, fourth, and fifth item

thistuple = (“banana”, “apple”, “cherry”, “Orange”, “kiwi”, “melon”, “mango”)

print(thistuple[2:5])

Output

(‘cherry’, ‘orange’, ‘kiwi’)

9.3 Python - Update Tuples

We cannot change, add, or remove items once the tuple is created. But there are some workarounds.

Change Tuple Values

We can convert the tuple into a list, change the list, and convert the list back into a tuple.

Example

Program to 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)

Output

(“apple”, “kiwi”, “cherry”)

Add Items

There are ways to add items to a tuple.

Convert the tuple into a list, add your item, and convert it back into a tuple.

Example

Python program to 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)

print(thistuple)

Output

(‘apple’, ‘banana’, ‘cherry’, ‘orange’)

9.4 Python - Unpack Tuples

Unpacking a Tuple

Packing – Assign values to tuple variable.

Unpacking- extract the values back into variable.

Example

Python program for packing a tuple:

fruits = (“apple”, “banana”, “cherry”)

print(fruits)

Output

(‘apple’, ‘banana’, ‘cherry’)

Example

Python program for unpacking a tuple

fruits = (“apple”, “banana”, “cherry”)

(green, yellow, red) = fruits

print(green)

print(yellow)

print(red)

Output

Apple

Banana

cherry

Note: We have used three variables to match three tuple items. We can also use asterisk.

9.5 Python - Loop Tuples

Loop Through a Tuple

We can loop through the tuple items and print the values.

Example

Python program to Iterate through the items and print the values using for loop

thistuple = (“apple”, “banana”, “cherry”)

for x in thistuple:

print(x)

Output

apple

banana

cherry

Loop Through the Index Numbers

We can also loop through the index number of tuple items.

Use the range() and len() functions to create a suitable iteration.

Example

Program to print all items by referring to their index number

thistuple = (“apple”, “banana”, “cherry”)

for i in range(len(thistuple)):

print(thistuple[i])

Output

apple

banana

cherry

9.6 Python - Join Tuples

Join Two Tuples

We must use + operator to join two or more tuples.

Example

Python program join two tuples.

tuple1 = (“a”, “b”, “c”)

tuple2 = (1, 2, 3)

tuple3 = tuple1 + tuple2

print(tuple3)

Output

(‘a’, ‘b’, ‘c’, 1, 2, 3)

Multiply Tuples

The content of a tuple can be multiplied by a given number of times, we can use the * operator.

Example

Python program to multiply the fruits tuple by 2

fruits = (“apple”, “banana”, “cherry”)

mytuple = fruits * 2

print(mytuple)

Output

(‘apple’, ‘banana’, ‘cherry’, ‘apple’, ‘banana’, ‘cherry’)


Chapter 10: Python Sets

10.1 Set

Set is one of the built-in data type in Python used to store collections of data. Sets are written using curly brackets.

Example

Python program to create a Set

thisset = {“apple”, “banana”, “cherry”}

print(thisset)

Output

{‘banana’, ‘cherry’, ‘apple’}

Note: We cannot be sure in which order the items will appear on output screen because sets are unordered.

Set Items

Sets are unordered, unchangeable, and do not allow duplicate values.

Unordered

The items in a set do not have an order. Items can appear in a different order and cannot be referred by index.

Unchangeable

We cannot change the items after the set has been created, but we can remove items as well as add new items.

Duplicates Not Allowed

We cannot use two items with the same value in a set.

Example

Python program showing duplicate values will be ignored

thisset = {“apple”, “banana”, “cherry”, “apple”}

print(thisset)

Output

{‘banana’, ‘cherry’, ‘apple’}

Get the Length of a Set

To determine the length of the set use the len() method.

Example

Python program to get the number of items in a set

thisset = {“apple”, “banana”, “cherry”}

print(len(thisset))

Output

3

Set Items - Data Types

Items of set can be of any data type.

Example

Python program to display set items in string, int and boolean data types:

set1 = {“apple”, “banana”, “cherry”}

set2 = {1, 5, 7, 9, 3}

set3 = {True, False, False}

print(set1)

print(set2)

print(set3)

Output

{‘cherry’, ‘apple’, ‘banana’}

{1, 3, 5, 7, 9}

{False, True}

A set can contain different types of data.

Example

Python program to display a set with string, integer and Boolean values.

set1 = {“abc”, 34, true, 40, “male”}

print(set1)

Output

{True, 34, 40, ‘male’, ‘abc’}

type()

In Python, sets are defined as an object with data type “set”.

<class 'set'>

Example

Python program showing data type of a set.

myset = {“apple”, “banana”, “cherry”}

print(type(myset))

Output

<class ‘set’>

The set() Constructor

We can also make a set using set() constructor.

Example

Python program using the set() constructor to make a set

thisset = set((“apple”, “banana”, “cherry”))

print(thisset)

Output

{‘cherry’, ‘banana’, ‘apple’}

10.2 Python - Access Set Items

Access Items

We can’t access item in a set by referring to index.

But we can loop through the set using a for loop.

Example

Python program to Loop through the set, and print the values:

thisset = {“apple”, “banana”, “cherry”}

for x in thisset:

print(x)

Output

banana

cherry

apple

Example

Python program to check if "banana" is present in the set:

thisset = {“apple”, “banana”, “cherry”}

print(“banana” in thisset)

Output

True

10.3 Python - Add Set Items

Add Items

We can add an item to a set using the add() method.

Example

Python program to add an item to a set, using the add() method

thisset = {“apple”, “banana”, “cherry”}

thisset.add(“orange”)

print(thisset)

Output

{‘cherry,’ ‘orange’, ‘banana’, ‘apple’}

Add Sets

We can add items from another set into the current set using update() method.

Example

Python program to add elements from tropical into thisset

thisset = {“apple”, “banana”, “cherry”}

tropical = {“pineapple”, “mango”, “papaya”}

thisset.update(tropical)

Output

{‘apple’, ‘mango’, ‘cherry’, ‘pineapple’, ‘banana’, ‘papaya’}

Add Any Iterable

We can add any iterable object like tuples, lists etc.

Example

Python program to add elements of a list to at set:

thisset = {“apple”, “banana”, “cherry”}

mylist = [“kiwi”, “orange”]

thisset.update(mylist)

print(thisset)

Output

{‘banana’, ‘cherry’, ‘apple’, ‘orange’, ‘kiwi’}

10.4 Python - Remove Set Items

Remove Item

We can remove an item using remove(),  discard() method.

Example

Python program to remove "banana" by using the remove() method:

thisset = {“apple”, “banana”, “cherry”}

thisset.remove(“banana”)

print(thisset)

Output

{‘apple’, ‘cherry’}

Note: If item does not exist, will raise an error.

Example

Python program to remove “banana” by using the discard() method

thisset = {“apple”, “banana”, “cherry”}

thisset.discard(“banana”)

print(thisset)

Output

{‘apple’, ‘cherry’}

Note: If item does not exist, will not raise an error.

We can remove an item using pop() method but this method will remove the last item. Since sets are unordered, so you will not know which item gets removed.

Example

Python program to remove the last item by using the pop() method:

thisset = {“apple”, “banana”, “cherry”}

x= thisset.pop()

print(x)

print(thisset)

Output

apple

{‘banana’, ‘cherry’}

Example

Python program to clear the set

thisset = {“apple”, “banana”, “cherry”}

thisset.clear()

print(thisset)

Output

set()

10.5 Python - Loop Sets

Loop Items

We can make a loop for the items of set.

Example

Python program to loop through the set, and print the values

thisset = {“apple”, “banana”, “cherry”}

for x in thisset:

print(x)

Output

banana

apple

cherry

10.6 Python - Join Sets

Join Two Sets

We can join two or more sets in Python using union(), update() method.

Example

Python program showing the union() method returns a new set with all items from both sets:

set1 = {“a”, “b”, “c”}

set2 = {1, 2, 3}

set3 = set1.union(set2)

print(set3)

Output

{‘a’, ‘b’, 3, 1, ‘c’, 2}

Example

Python program showing the update() method inserts the items in set2 into set1.

set1 = {“a”, “b”, “c”}

set2 = {1, 2, 3}

set1.update(set2)

print(set1)

Output

{1, ‘b’, ‘a’, 3, 2, ‘c’}

Note: Both union and update method will exclude duplicate items.

Keep ONLY the Duplicates

We can keep only the items that are present in both sets using intersection_update() method.

Example

Python program to Keep the items that exist in both set x, and set y

x = {“apple”, “banana”, “cherry”}

y = {“google”, “microsoft”, “apple”}

x.intersection_update(y)

print(x)

Output

{‘apple’}

Example

Python program to return a set that contains the items that exist in both set x, and set y using intersection() method

x = {“apple”, “banana”, “cherry”}

y = {“google”, “microsoft”, “apple”}

z = x.intersection(y)

print(z)

Output

{‘apple’}

Keep All, But NOT the Duplicates

We can keep only the elements that are NOT present in both sets using symmetric_difference_update() method.

Example

Python program to keep the items that are not present in both sets

x = {“apple”, “banana”, “cherry”}

y = {“google”, “microsoft”, “apple”}

x. symmetric_difference_update(y)

print(x)

Output

{‘google’, ‘banana’, ‘microsoft’, ‘cherry’}

Example

Python program to keep the items that are not present in both sets using symmetric_difference() method

x = {“apple”, “banana”, “cherry”}

y = {“google”, “microsoft”, “apple”}

z = x. symmetric_difference(y)

print(z)

Output

{‘google’, ‘banana’, ‘microsoft’, ‘cherry’}


Chapter 11: Python Dictionaries

11.1 Dictionary

A dictionary is a collection of data which is ordered, changeable and do not allow duplicates.

Dictionaries are ordered in Python 3.7 and above.

Dictionary stores the data value in key.

Example

Python program to create and print a dictionary

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

Print(thisdict)

Output

{‘brand’: ‘Ford’, ‘model’: ‘Mustang’, ‘year’: 1964}

Dictionary Items

Any item in dictionary can be referred by using the key name.

Program to print the "brand" value of the dictionary:

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

Print(thisdict[“brand”])

Output

Ford

Ordered or Unordered?

Ordered- A dictionary is said to be ordered if the items have a defined order and that order will not change.

Unordered- A dictionary is said to be unordered if the items does not have a defined order and you cannot refer to an item using index.

Changeable

Dictionaries are said to be changeable if we can change, add or remove items.

Duplicates Not Allowed

We should not use two items with the same key.

Example

Python program showing duplicate values will overwrite existing values:

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964,

“year”: 2020

}

print(thisdict)

Output

{‘brand’: ‘Ford’, ‘model’: ‘Mustang’, ‘year’: 2020}

Dictionary Length

To determine the length of dictionary we must use the len() function:

Example

Python program to print the number of items in the dictionary using len()

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964,

“year”: 2020

}

print(len(thisdict))

Output

3

Dictionary Items - Data Types

We can use any data type as values in dictionary.

Example

Python program to display string, int, boolean, and list data types

thisdict = {

“brand”: “Ford”,

“electric”: False,

“year”: 1964,

“colors”: [“red”, “white”, “blue”]

}

print(thisdict)

Output

{‘brand’: ‘Ford’, ‘electric’: False, ‘year’: 1964, ‘colors’: [‘red’, ‘white’, ‘blue’]}

type()

Dictionaries are objects with the data type dict.

Example

Program to print the data type of a dictionary using type() method

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

print(type(thisdict))

Output

<class ‘dict’>

11.2 Python - Access Dictionary Items

Accessing Items

We can access the items by referring to its key name.

Example

Python program to get the value of the "model" key

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

x = thisdict[“model”]

print(x)

Output

Mustang

If we use get() method that will give the same result:

Example

Python program to get the value of the "model" key using get() method

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

x = thisdict.get(“model”)

print(x)

Output

Mustang

Get Keys

We can get a list of the keys using keys() method.

Example

Python program to get a list of the keys

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

x = thisdict.keys()

print(x)

Output

dict_keys([‘brand’, ‘model’, ‘year’])

Example

Python program to 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

Output

dict_keys([‘brand’, ‘model’, ‘year’])

dict_keys([‘brand’, ‘model’, ‘year’, ‘color’])

Get Values

We can get the list of all the values in dictionary using values() method.

Python program to get a list of values

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

x = thisdict.values()

print(x)

Output

dict_values([‘Ford’, ‘Mustang’, 1964])

Example

Python program to 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

Output

dict_values([‘Ford’, ‘Mustang’, 1964])

dict_values([‘Ford’, ‘Mustang’, 2020])

Example

Python program to 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

Output

dict_values([‘Ford’, ‘Mustang’, 1964])

dict_values([‘Ford’, ‘Mustang’, 1964, ‘red’])

Get Items

We can get each item in a dictionary using items() method.

Example

Python program to get a list of the key:value pairs

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

x = thisdict.items()

print(x)

Output

dict_items([(‘brand’, ‘Ford’), (‘model’, ‘Mustang’), (‘year’, 1964)])

Example

Python program to 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

Output

dict_items([(‘brand’, ‘Ford’), (‘model’, ‘Mustang’), (‘year’, 1964)])

dict_items([(‘brand’, ‘Ford’), (‘model’, ‘Mustang’), (‘year’, 2020)])

Example

Python program to 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

Output

dict_items([(‘brand’, ‘Ford’), (‘model’, ‘Mustang’), (‘year’, 1964)])

dict_items([(‘brand’, ‘Ford’), (‘model’, ‘Mustang’), (‘year’, 1964), (‘color’, ‘red’)])

Check if Key Exists

We can check if the specified key present in the dictionary.

Example

Python program to check if "model" is present in the dictionary:

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

if “model” in thisdict:

print(“ ‘model’ is a key ”)

Output

‘model’ is a key

11.3 Python - Change Dictionary Items

Change Values

We can change the value of specified item by referring key.

Example

Python program to change the "year" to 2018

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

thisdict[“year”] = 2018

print(thisdict)

Output

{‘brand’: ‘Ford’, ‘model’: ‘Mustang’, ‘year’: 2018}

Update Dictionary

The dictionary can be updated with the items from the given argument using update() method.

Example

Python program to update the "year" of the car by using the update() method:

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

thisdict.update({“year”: 2020})

print(thisdict)

Output

{‘brand’: ‘Ford’, ‘model’: ‘Mustang’, ‘year’: 2020}

11.4 Python - Add Dictionary Items

Adding Items

We can add an item to the dictionary using a new index key and assigning a value to it:

Python program to add an item

thisdict = {

“brand”: “Maruti”,

“model”: “Alto”,

“year”: 2015

}

thisdict[“color”] = “green”

print(thisdict)

Output

{‘brand’: ‘Maruti’, ‘model’: ‘Alto’, ‘year’: 2015, ‘color’: ‘green’}

Update Dictionary

We can add an item to the dictionary by using the update() method.

Example

Python program to add a color item to the dictionary using update() method:

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

thisdict.update({“color”: “green”})

print(thisdict)

Output

{‘brand’: ‘Ford’, ‘model’: ‘Mustang’, ‘year’: 1964, ‘color’: ‘green’}

11.5 Python - Remove Dictionary Items

Removing Items

We can remove the item using pop() method.

Example

Python program showing pop() method removes the item with the specified key name

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

thisdict.pop(“model”)

print(thisdict)

Output

{‘brand’: ‘Ford’, ‘year’: 1964}

Example

Python program to remove last inserted item using popitem() method

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

thisdict.popitem()

print(thisdict)

Output

{‘brand’: ‘Ford’, ‘model’: ‘Mustang’}

Example

Python program showing the del keyword removes the item with the specified key name

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

del thisdict[“model”]

print(thisdict)

Output

{‘brand’: ‘Ford’, ‘year’: 1964}

Example

Python program showing the clear() method empties the dictionary

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

thisdict.clear()

print(thisdict)

Output

{}

11.6 Python - Loop Dictionaries

Loop Through a Dictionary

We can loop through a dictionary to print the key names, but there are methods to return the values as well.

Example

Python program to print all key names in the dictionary, one by one:

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

for x in thisdict:

print(x)

Output

brand

model

year

Example

Python program to print all values in the dictionary

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

for x in thisdict:

print(thisdict[x])

Output

Ford

Mustang

1964

Example

Python program showing that you can also use the values() method to return values of a dictionary

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

for x in thisdict.values():

print(x)

Output

Ford

Mustang

1964

Example

Python program showing that you can use the keys() method to return the keys of a dictionary

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

for x in thisdict.keys():

print(x)

Output

brand

model

year

Example

Python program showing that you can loop through both keys and values, by using the items() method:

thisdict = {

“brand”: “Ford”,

“model”: “Mustang”,

“year”: 1964

}

for x, y in thisdict.items():

print(x, y)

Output

brand Ford

model Mustang

year 1964


Chapter 12: Python Lambda

A lambda is a small function which can take any number of arguments but only one expression. The expression is executed and the result is returned.

Syntax

lambda arguments : expression

Example

Python program to add 10 to argument a, and return the result:

x = lambda a: a+10

print(x(5))

Output

15

Example

Python program to multiply argument a with argument b and return the result

x = lambda a, b: a * b

print(x(5, 6))

Output

30

Example

Python program to summarize argument a, b, and c and return the result

x = lambda a, b, c: a + b + c

print(x(5, 6, 2))

Output

13

Lambda Functions

Lambda is more powerful when we use it as a function.

Python program to make a function that always doubles the number you send in

def myfunc(n):

return lambda a : a * n

mydoubler = myfunc(2)

print(mydoubler(11))

Output

22

Python program to make a function that always triples the number you send in

def myfunc(n):

return lambda a : a * n

mytripler = myfunc(3)

print(mytripler(11))

Output

33

Python program to make both functions, in the same program

def myfunc(n):

return lambda a : a * n

mydoubler = myfunc(2)

mytripler = myfunc(3)

print(mydoubler(11))

print(mytripler(11))

Output

22

33


Chapter 13: Python Classes and Objects

Class - A class is an outline for creating objects. It is created by the keyword class.

Object- A collection of data and method that act on those data.

13.1 Create class/object

To create a class we must use the keyword class.

Example

Python program to create a class named MyClass, with a property named x

class MyClass:

x = 5

print(MyClass)

Output

<class’_main_,MyClass’>

Example

Python program to create an object named p1, and print the value of x

class MyClass:

x = 5

p1 = MyClass()

print(p1.x)

Output

5

13.2 The __init__() Function

Python has built-in __init__() function to create a class and assign values to object properties.

Example

Python program to 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)

Output

John

36

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

13.3 Object Methods

All objects contain methods. We are going to create a method in the Person class.

Python program to 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(“My name is “ + self.name)

p1 = Person(“John”, 36)

p1.myfunc()

Output

My name is John

The self Parameter

The self parameter is used to access variables that belongs to the class. The name self can be replaced by any word.

Example

Python program using 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(“My name is “ + abc.name)

p1 = Person(“John”, 36)

p1.myfunc()

Output

My name is John

Modify Object Properties

We can modify object properties like this.

Example:

Python program to set the age of p1 to 40

class Person:

def _init_(self, name, age):

self.name = name

self.age = age

def myfunc(self):

print(“My name is “ + self.name)

p1 = Person(“John”, 36)

p1.age = 40

print(p1.age)

Output

40

Delete Object Properties

We can also delete properties from the object by using the del keyword:

Example

Python program to delete the age property from the p1 object

class Person:

def _init_(self, name, age):

self.name = name

self.age = age

def myfunc(self):

print(“My name is “ + self.name)

p1 = Person(“John”, 36)

del p1.age

print(p1.age)

Output

AttributeError: ‘Person’ object has no attribute ‘age’

The pass Statement

We must use pass statement in empty class to avoid getting an error.

Example

class Person:

pass


Chapter 14: Python Inheritance

Python Inheritance

A process of obtaining variables and methods of another class is known as inheritance.

14.1 Create a Parent Class

If the class being inherited from base class known as parent class. Syntax of creating a parent class is same as creating any other class.

Example

Python program to create a class named Person using firstname, lastname properties and printname method

class Person:

def _init_(self, fname, lname):

self.firstname = fname

self.lastname = lname

def printname(self):

print(self.firstname, self.lastname)

x = Person(“John”, “Doe”)

x.printname()

Output

John Doe

14.2 Create a Child Class

If we want to create a class that inherits the functionality from another class than send the parent class as a parameter when creating the child class:

Example

Create a class Employee, which will inherit the properties and methods from another class named Person.

class Employee(Person):

pass

Example

Python program to use the employee class to create an object, and then execute the printname method

class Person:

def _init_(self, fname, lname):

self.firstname = fname

self.lastname = lname

def printname(self):

print(self.firstname, self.lastname)

class Employee(Person):

pass

x = Employee(“Mike”, “Olsen”)

x.printname()

Output

Mike Olsen


Chapter15: Programming in Python

In this section, I have illustrated some examples from all side discussed in past, so Try it out with your own effort. You can execute these programs at online platform or through Python interpreter.

1.Write a program in Python to compute all arithmetic operation of two numbers.

Solution: [Test cases 21 and 10]

a = 21

b = 10

print (“All arithmetic of two number 21 and 10”)

c = a + b

print (“addition = “, c)

c = a - b

print (“Subtraction = “ , c)

c = a * b

print (“Multiplication = “, c)

c = a / b

print (“Division = “ , c)

c = a % b

print (“Mod = “ , c)

Output

All arithmetic of two numbers 21 and 10

addition = 31

subtraction = 11

Multiplication = 210

Division =2.1

Mod = 1

2.Write a program in Python to compute 10 to power 3 and square root of 16.

Solution: [Test cases 10,3 and 16]

import math

a=10

b=3

x = pow(a, b)

y= math.sqrt(16)

print(x)

print(y)

Output

1000

4.0

3.Write a program in Python to compute Area of circle with radius =3.5cm.

Solution: [Test cases 3.5 and 22/7(value of pi)]

import math

pi=22/7

r=3,5

area= pi *r*r

print(area)

Output

38.5

4. Write a program in Python without math function to compute the expression axa +2xaxb+bxb.

let a=2, b=3

Solution: [ Test cases 2 and 3]

a = 2

b = 3

result = a *a+2*a*b+b*b

print(“After substitution the calculated result is=”,result)

Output

After substitution the calculated result is= 25

5. Write a program in Python using math function to compute the expression 2 x Pi x r .

let radius r=3.5

Solution:[ Test cases radius r=3.5]

import math

r= 3.5

x = math.pi

result=2*x*r

print(“The result after getting pi value=”,result)

Output

The result after getting pi value= 21.991148575128552

6. Write a program in Python to compute area of triangle whose sides are given.

Solution: [ Test cases 2.5,3.5,5.5]

Import math

a = 2.5

b = 3.5

c = 5.5

s = (a+b+c)/2

area = math.sqrt(S*(s-a)*(s-b)*(s-c))

print(“Area of the triangle is: “, area)

Output

Area of the triangle is: 3.24178087335734

7.Write a program in Python to compute largest among three numbers.

Solution: online executed [ Test cases 50,48 and 32]

num1 = 50

num2 = 48

num3 = 32

if num1 > num2 and num1 > num3: # check if first number is greater than both

print(num1, “ is greatest”)

elif num2> num1 and num2>num3:

print(num2,”is greatest”)

else:

print(num3,” is greatest”)

Output

50 is greatest

8. Write a program in Python to compute the given number is odd or even.

Solution: [ Test cases 29]

a = 29

if a % 2==0:

print(“given number is Even “)

else:

print(“given number is odd”)

Output

given number is odd

9. Write a program in Python to compute the rank of student, if student obtained less than 50 marks he is failed, 50-59 second class, 60-100 first class.

Solution: [ Test cases 68]

marks = 68

if marks < 50:

print(“failed”)

elif marks>49 and marks<60

print(“second class”)

elif marks>59 and marks<100:

print(“first class”)

Output

first class

10.Write a program in Python to display square of series 1 to 10 using while loop.

Solution: online executed [ Test cases 1-10]

i = 1

while i < 11:

print(i*i)

i = i + 1

Output

1

4

9

16

25

36

49

64

81

100

11. Write a program in Python to compute sum of series 1-10 using while loop.

sum = 0

i = 0

while i < 10:

i += 1

sum = sum + i

print(“The sum is”, sum)

Output

The sum is 55

12. Write a program in Python to compute addition of two number using function.

Solution: [Test cases 25 and 55]

def add_num(a,b):

sum = a + b;

return sum;

num1 = 25

num2 = 55

print(“The sum is”, add_num(num1,num2))

Output

The sum is 80

13. Write a program in Python for summing the elements of Array or List.

Solution: [Test cases 1,4 and 6]

total = 0

list1 = [1, 4, 6]

for ele in range(0, len(list1)):

total = total + list1[ele]

print(total)

Output

11

14. Write a program in Python for summing two numbers using user input function.

Solution: [coding can be executed using latest interpreter Python3.7.0 and above]

a = int(input("enter first number: "))

b = int(input("enter second number: "))

sum = a + b

print("sum:", sum)

output [ Test cases 2 and 3 entered by user]

enter first number: 2

enter second number:3

sum= 5

15. Write a program in Python using function to compute even or odd.

Solution: [ Test cases 3,4]

def even0dd(x)

if (x % 2 == 0):

print(“even”)

else:

print(“odd”)

evenOdd(3)

evenOdd(4)

Output

odd

even

16. Write a program in Python using class and objects. Obtain the details of Dog as shown below.

Rodger is a dog, breed: Pug, color: Brown

Buzo is a dog, breed: Bulldog, color: Black

Solution: [ class: Dog, object: Rodger,Buzo]

class Dog:

animal = ‘dog’

def _init_(self, breed, color):

self.breed = breed

self.color = color

Rodger = Dog(“Pug”, “brown”)

Buzo = Dog(“Bulldog”, “black”)

print(‘Rodger details:’)

print(‘Rodger is a’, Rodger.animal)

print(‘Breed: ‘, Rodger.breed)

print(‘Color: ‘, Rodger.color)

print(‘\nBuzo details:’)

print(‘Buzo is a’, Buzo.animal)

print(‘Breed: ‘, Buzo.breed)

print(‘Color: ‘, Buzo.color)

print(“\nAccessing class variable using class name”)

print(Dog.animal)

Output

Rodger details:

Roderis a dog

Breed: Pug

Color: brown

Buzo details:

Buzo is a dog

Breed: Bulldog

Color: black

Accessing class variable using class name dog

17. Write a program in Python using class and objects.

Create an object John, he is basically a programmer, showing his attributes that “I’m writing code in Python” and “I’m a beginner”.

Solution:[ class: programmer, object: John]

class programmer:

attr1 = “beginner”

attr2 = “writing code in Python”

def introduction(self):

print(“I’m a”, self.attr2)

print(“I’m a”, self.attr2)

John = programmer()

print(John.attr1)

John.introduction()

Output

beginner

I’m a writing code in Python

I’m a beginner
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