Functions
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=> Python is functional programming language
which is adopted from C programming language.

Definition of the function:
=> function is a named block of code
which represents the specific action.

Ex:
bankingApp.py
deposit():
	statements
withDraw():
	statements
checkBalance():
	statements

=> when your application with multiple functionality, each functionality is consider as a feature which can be defined with certain block of code and named accordingly. 

 we can make execute the functionality of the application according to the need not all the functionality at a time.

 when we want to execute the certain functionality of the application repeatedly (again and again) is called as “re-usability” for this functions can be used.

 the main advantage with functions are:
	we can divide the complex application into small pieces according to the requirements and make it develop parallelly and it make to maintain the code easily, debug the code easily and faster development is possible.

How to define the function?
=> to define the function, we have a keyword “def”

Syntax:
	def identifier-for-function():
		statements

=> the function definition has two parts:
	1) function head  which start with “def” and follows the name of the function
	2) function body  which consisting of “group of statements”.

Ex: 
def greetings():
	print(“Hi”)
	print(“Good Evening”)

Types of Functions:
=> the different types of functions are:
	1) Built-in functions
	2) User-defined functions
	3) Anonymous functions/Lambda functions
	4) Generator functions
	5) Nested functions
	6) Higher-order functions
	7) Recursive functions
	8) Method functions


8) Built-in functions:
 these are also called as “pre-defined functions” or “default in python functions”.
Ex: print(), id(), int(), type() etc.

2) User-Defined functions:
 the functions according to the requirements/need called as “user-defined functions”.
 can always define with “def” keyword.

3) Anonymous functions/Lambda functions:
 lambda is a keyword
 name less functions are called as “anonymous functions”.

Syntax:
	identifier = lambda parameters : expression

4) Nested Functions:
 a function inside another function is called as “nested function”.

Syntax:
	def function1():
		def function2():
			statements
		statements





5) Higher-Order functions:
 a function which accept another function as a parameter or function can return another function as data is called as “higher-order function”.

Syntax-1:
	def function1(function2):
		block of code
	def function2():
		statements

Syntax-2:
	def function1():
		block of code
		return function2
	
	def function2():
		statements

6) Recursive functions:
Ex: 5!  5 X 4 X 3 X 2 X 1

 functions can call themselves are called as “Recursive functions”.

7) Generator Functions:
 A function with yield keyword is called as “generator function”.
Syntax:
	def generator():
		statements
		yield …
here:
	yield  can return an iterator.

8) Method functions:
 when a function can be accomplished with an object or class-name is called as “method function”.

Ex: “text”.lower(), “text”.upper(), “text”.title() etc.

Ex: 
class ClassName:
	@staticmethod
	def method1():
		implementation

ClassName.method1()
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==========

How functions in python can internally work?
===============================

v = 123
v1 = "String" 

def f1():
	print("Hi")

==> When the function can be created, the PVM during the run-time of the code create an object in the heap memory which is called as "function object".

Note:
=====
After every data definition, to access that data ,how we are using that data name as reference within the print(). The function must be call with it's reference name.

Function call:
=========
syntax:
	function-name()
=> also called as an invoking of the function.


Note:
----
function call in python is always after the function definition.

# f1()
def f1():
    print("Hello")
    print("Good evening")
    print("We are studying about functions in python.")

a = 123
print(a)

f1()

Different ways of function definition:
=========================

1) Functions without parameters/arguments and no return type.
-------------------------------------------------------------------------
Syntax:
	def function-name():
		block of code
		with more than one statements

# Write a python program to create a function to find the maximum among four numbers.

def maximumAmongFour():
    a = int(input("Enter a:"))
    b = int(input("Enter b:"))
    c = int(input("Enter c:"))
    d = int(input("Enter d:"))

    if a > b and a > c and a > d:
        maximum = a
    elif b > c and b > d:
        maximum = b
    elif c > d:
        maximum = c
    else:
        maximum = d

    print("The maximum among four numbers = ",maximum)

maximumAmongFour()


2) Functions without parameters/arguments and return type.
--------------------------------------------------------------------
Syntax:
	def function-name():
		function-body
		with group of statements
		return value-name/value

Note:
-----
-> when the function want to return we can use "return" keyword.
-> return is always allow to define at the end of the function only.
Because, the function can be terminated immediately with "return".
After the return no more statements can execute within the function body.

# Write a python program to create a function to find the average of 5 numbers.



def averageOfFive():
    a1 = int(input("Enter a value:"))
    a2 = int(input("Enter a value:"))
    a3 = int(input("Enter a value:"))
    a4 = int(input("Enter a value:"))
    a5 = int(input("Enter a value:"))

    total = a1 + a2 + a3 + a4 + a5

    avg = total/5

    return avg

    # print("Bye")

# result = averageOfFive()
# print("The Average of given 5 numbers = ",result)

print(averageOfFive())

Note:
----
When the function is returning something, we can define the function call like:
	i) assign the function call to the variable to capture the value of function and use that variable to print.
	ii) instead of the variable to assign the function call, define the function call directly within the print().


3) Functions with parameters and no return type.
--------------------------------------------------------
Syntax:
	def function-name(p1, p2, p3, ....):
		function body 
		with group of statements

def minimumAmongFour(a,b,c,d):
    if a < b and a < c and a < d:
        minimum = a
    elif b < c and b < d:
        minimum = b
    elif c < d:
        minimum = c
    else:
        minimum = d
    print("The minimum = ",minimum)


minimumAmongFour(102,123,97,132) # direct sending of the data

p = 102
q = 123
r = 79
s = 101

minimumAmongFour(p,q,r,s)   # indirect sending of the data

4) Functions with parameters and return type.
-----------------------------------------------------
Syntax:
	def function-name(p1,p2,p3,..):
		function-body
		with statements
		return value
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============

Function Parameters:
===============
=> Parameters are also called as "Arguments".
=> When we need to send the data/values to the functions we need to use "arguments/parameters".
Syntax:
	def function-name(parameter-List-with-comma-separation):
		function-body
=> The parameters we can classify into two types:
	1) Actual parameters
	2) Formal parameters
based on the definition
=> If the parameters can define within the function definition (function-header) we can call those parameters as "Formal parameters".
=> When we can define the parameters within the function call those are called as "actual parameters".

Ex:
def greetings(name):
	print("Hello")
	print("Good Evening", name)

greetings("Ravi")

here:
name ==> formal parameter
"Ravi" ==> actual parameter.

=> Parameters/arguments in functions can be defined in four different ways:
	1) Positional Argument Representation
	2) Keyword Argument Representation
	3) Default Argument Representation
	4) Variable Length Argument Representation

1) Positional Argument Representation
--------------------------------------------
def sumOfThreeNumbers(p2, p3, p1):
	s = p1 + p2 + p3
	return s

result = sumOfThreeNumbers(100,200,300)
print("The sum of three numbers = ",result)

=> During the function call, the actual argument values can substitute at the location of formal arguments based on the order of the definition (left to right).

def function(p3, p1, p2):
    print("p1 = ",p1)
    print("p2 = ",p2)
    print("p3 = ",p3)

function(100,200,300)

a = 1023
b = 1122
c = 3214

function(c,a,b)

2) Keyword Argument Representation
------------------------------------------
Syntax:
	def function-name(p1, p2, p3, ...):
		function-body

	function-name(v1, v2, v3,...)	# positional argument representation
	function-name(p1 = v3, p2 = v2, p3 = v1, ....) # Keyword argument representation

=> when we can represent the actual arguments in the function call with formal argument names this representation is called as "Keyword Argument Representation".
=> When we need to change the jumble the position of formal arguments without disturbing original values, we can use "keyword argument representation".

def keywordArgument(p1, p2, p3, p4):
    print("p1 = ",p1)
    print("p2 = ",p2)
    print("p3 = ",p3)
    print("p4 = ",p4)


p = 10101
q = 121212
r = 13254
s = "Python"

keywordArgument(p,q,r,s)
# keywordArgument(s,p,r,q)

print()

keywordArgument(p4 = s,p1 = p,p3 = r,p2 = q)



Q: Is it possible to use both keyword arguments and positional arguments both within the same function call?
========================================
Yes
Note:
-----
The keyword arguments must be write after the positional arguments only in the function call.

def testFunction(p1,p2,p3):
    print("p1 = ",p1)
    print("p2 = ",p2)
    print("p3 = ",p3)

testFunction(1,2,3)
testFunction(p3 = 121,p2 = 101, p1 = 111)
# testFunction(123,p3 = 101,124)
# testFunction(p3 = "Python",1023,1212)
testFunction(1023,121,p3 = "Python")

3) Default Argument Representation
-----------------------------------------
=> when the function is called without values for the parameters, we can get "Type Error."
=> In some cases, if you want to execute the function without sending of parameters even the function with parameters we can use "default argument representation".

Syntax:
	def function-name(p1 = default-value, p2 = default-value,..):
		function-body

	function-name()

def greetings(name = "user"):
    print("Welcome",name,",Very glad to see you here.")

greetings("Kiran")
greetings()

Q: Is it possible to define the function call with positional and default arguments?
---------------------------------------------------------------------
1) positional argument we can always define before the default argument in the function definition.

def testFunction1(age,name = "user"):
    print("Hello",name)
    print("You are",age,"year's of old.")

testFunction1(23)
testFunction1(name = "Raju",age = 32)
testFunction1(33,name = "Rahul")

4) Variable Length Argument Representation
--------------------------------------------------
=> When we need to execute the function with any number of parameters, we can use "Variable Length Argument Representation".
Syntax:
	def function-name(*parameters):
		function-body

Here:
	*parameters can represent the list of arguments in the tuple format.



def sumOfNumbers(*args):
    s = 0
    for i in args:
        s += i
    print("The sum = ",s)

sumOfNumbers()
sumOfNumbers(10)
sumOfNumbers(10,20,30)
sumOfNumbers(100,101,200,202,300,303)



		




