Python-OOPs
===========
=> OOPs ==> Object Oriented Programming System
=> The object oriented programming system provides:
	1) Class
	2) Methods
	3) Objects
	4) Constructor
	5) Destructor 
		as concepts
and:
	1) Encapsulation
	2) Inheritance
	3) Polymorphism
	4) Abstraction
		as principles
=> When any high-level programming language which can support to implement all the principles of OOPs using the concepts of OOPs called as "Object Oriented Programming language".
Ex: Python, Java, C++ etc.

=> High level programming languages are classified into three types:
	1) Functional programming languages
	2) Object based programming languages
	3) Object Oriented programming languages
=> Programming languages which can use pre-defined and/or user-defined functions for developing of any functionality such programming languages are called as "functional programming languages".
Ex: C, C++, Python etc.
=> Programming languages which can use only class and object for developing of any functionality such programming languages are called as "object based programming languages". 
Ex: VB Script
=> Programming languages which can support the concepts and features of OOPs while developing of any functionality such programming languages are called as "Object oriented programming languages"
Ex: Python, C++, Java etc.

'Class' in Python OOPs:
================
=> Class is a logical entity
which includes with data members
data members are: variables/attributes and methods

Definition: class is a collection of different data members like: variables/attributes and/or methods.



Note:
-----
For the class definition, the PVM never allocate any memory.
When we can create the object for the class then only the JVM can allocate memory.

=> Without the object, there is no possibility to access anything from the class.

=> Class is blueprint.

How to create a class in Python?
-------------------------------------
=> to create a class in python we need to use "class" keyword.
Syntax:
	class ClassName:
		data members {variables/attributes and/or methods)
Note:
------
class is the collection of either with only attributes
or with only methods
or with both attributes and methods.



Class with only attributes:
------------------------------
attribute ==> variable within the class.
Ex:
---
class PythonFullStack:
    strength = 12
    topic = "class from OOPs"
 
=> When we can try to access the attribute of a class in outside of the class directly with the specified name, we can get "name error".
=> To access the attributes of the class in outside to the class, we must be create an object for the class.

Object:
=====
=> Object of OOPs concept is a physical entity.
=> For the object the PVM must be allocate a memory at the time of creation.
=> Object of the class can be used to access any data member of the class in outside to the class.

How to create the object:
-----------------------------
Syntax:
	object-name = ClassName()
=> Using the object of the class to access any data member we need to follow the below syntax:
	object-name.data-member-name

Note:
------
We allowed to create any number of objects for the one class.

Note:
-----
1) We can able to modify value of the attribute of the class using object of the class.
2) The change on the attribute using object1 never reflect on the object2 of the same class.

class PythonFullStack:
    strength = 12
    topic = "class from OOPs"

pfs = PythonFullStack()

print(pfs.strength)
print(pfs.topic)

pfs1 = PythonFullStack()
print(pfs1.strength)
print(pfs1.topic)

pfs1.topic = "Object of OOPs"

print(pfs1.topic)
print(pfs.topic)

Methods:
======
=> when we want to add any behavior/functionality to the class we need to use "methods".
Syntax:
	def methodName(self):
		method-body
			to describe the functionality/behavior.

Note:
-----
functions in python must be define in outside the class definition.
Whereas the methods of python must be define within the class definition.
For the function, no need to use "self" keyword at the time of definition
whereas the method definition must be expect "self" keyword.
Ex-1: Method with parameters:
-----------------------------------
class BankingSystem:
    def withdraw(self,accountBalance, amount):
        if amount < 0:
            print("Please enter the denomination with multiple's of 100.")
        elif amount <= accountBalance:
            print("Withdraw successful.")
            print("Remaining Balance = ",(accountBalance - amount))
        elif amount > accountBalance:
            print("Insufficient funds.")
            
user = BankingSystem()
user.withdraw(5000,2000)

Ex-2: Method without parameters and with return type
--------------------------------------------------------------
class Greet:
    def wish1(self):
        return "Good Morning"
    def wish2(self):
        return "Good Afternoon"
    def wish3(self):
        return "Good Evening"

g = Greet()
print(g.wish1())
print(g.wish2())
print(g.wish3())
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=================
Constructor:
=========
=> constructor is a special method in python.
=> the name of constrictor in python is "__init__".
=> the constructor can be executed automatically at the time of object creation.
=> main purpose of the constructor is to declare and initialize instance variables.
=> per object the constructor will be executed only once.
=> for the constructor, we can define at least one parameter named as "self".
=> We can allow to define the class without the constructor also.
(constructor for the class is optional).
If the class does not have any constructor, then the PVM can create the default constructor automatically.



Syntax for the creation of the constructor without parameters:
----------------------------------------------------------------------
def __init__(self):
	method body

Example-1:
----------
class Test:
    def __init__(self):
        print("This is the constructor.")
    
    def m1(self):
        print("This is the method..")

t = Test() # constructor invoked because of 't'
t.m1()

Constructor with parameters:
---------------------------------
def __init__(self, par1, par2, par3,...):
	// initializing the instance variables
	self.p1 = par1
	self.p2 = par2
	self.p3 = par3
	...

=> When the constructor with parameters,
we should send values to the constructor at the time of object creation.
Syntax:
	object-name = Class-Name(val1, val2, val3,...)

class Student:
    def __init__(self,x,y,z):
        # here x, y and z ==> local variable
        print("Welcome to Ashok IT..")
        self.name = x
        self.roll = y
        self.marks = z
    
    def display(self):
        print("Name of the student = ",self.name)
        print("Roll of the student = ",self.roll)
        print("Marks of the student = ",self.marks)
        
stu = Student("Rahul",103,77.8)
stu.display()
stu1 = Student('Keerthi',102,88.8)
stu1.display()
Q: Differences between Methods and Constructors:
==================================
Method:
---------
1) name of the method can be any.
2) method can executed if we call through the object of the class.
3) per one object, method can be called for any number of times.
4) Inside the method, we allowed to define the business logic.

Constructor:
---------------
1) name of the constructor is always "__init__"
2) constructor can be executed without calling externally
at the time of object creation, the constructor can be automatically invoked.
3) per one object, the constructor can be called for only once.
4) Inside the constructor, we can add declaration and initialization of instance variables.

Types of variables:
=============
=> there are three types of variables:
	1) Instance variables
	2) Static variables
	3) Local variables
1) Instance Variables:
-------------------------
=> When the values of variables can be vary from object to object such type of variables are called as "instance variables".
=> instance variables are always allowed to define with "self" keyword.
Syntax:
	self.variable-name
=> for every object a separate copy of instance variables can be created.

Where we can define the instance variables?
--------------------------------------------------
1) Inside the constructor
-----------------------------
class Employee:
    def __init__(self):
        self.empId = 1010
        self.empName = 'Navin'
        self.empSal = 100000
        
e1 = Employee()
print("The Instance variables are:")
print(e1.empId)
print(e1.empName)
print(e1.empSal)

Note:
-----
at the time of instance variable definition, we must be use "self" keyword
whereas, at the time of instance variable accessing using object no need to specify the self keyword.

2) Inside the instance method:
-----------------------------------
=> Instance method ==> method with self keyword

class Test:
    def __init__(self):
        self.a = 10
        self.b = 20
    
    def m1(self):
        self.c = 30

t = Test()
print(t.a)
print(t.b)
t.m1()
print(t.c)

Note:
----
The instance variable of instance method must be accessed after the invoking of the instance method.

3) Outside of the class by using object reference variable:
-----------------------------------------------------------------
class Test:
    def __init__(self):
        self.a = 10
        self.b = 20
    
    def m1(self):
        self.c = 30
t = Test()
print(t.a)
print(t.b)
t.m1()
print(t.c)
print(t.__dict__)
t.d = 40
print(t.__dict__)
