Advanced Functions

Note:
-----
Variable length arguments are also called as "Arbitrary Arguments".

Pass by object reference
=================
==> also called as "Pass by assignment".
==> In C/C++, we have call by value and call by reference concepts.
==> Call by value: the value cannot be changed after the certain action on that value using function is called as "call by value".
==> Call by reference: the original value can be changed because of the modification with function is called as "call by reference".
==> Python does support only "pass by object reference".

Ex: 
def function(p):
	p = p + 10
	print(p)

function(10)
a = 100
function(a)

==> pass by object reference describe the original name which was defined in the function-definition can be replace with reference (data-name) this is called as "pass by object reference" or "pass by assignment".
==> there are different actions can be resulted based on the type of the data.
1) If the data object is mutable:
-------------------------------------
=> the reference data object is "list type" can replace the original data name which is defined in the function call. The change on the original dataName can definitely reflect the object data reference if the object data reference is a mutable type.

def add_to_cart(item):
    item.append("Headphones")
    print("My cart during the action:")
    print(item)

myItems = ["Phone","Charger","Laptop"]
print("My Cart before the action : ",myItems)
add_to_cart(myItems)
print("My cart after the action:",myItems)

==> Here:
"myItems" reserve the memory before the function call
and "item" is also reserve the same memory like "myItems" after the function call.
Here, the data reference (myList) is the mutable type so, original data name (item) also the mutable type.
So, when we can do any modification on any mutable data can reflect on the original location.
Hence the change on the "item" can reflect on the "myItems".

2) If the data object is immutable:
---------------------------------------

def calculateScore(score):
    score = score + 10
    print("Within the function:")
    print("Score = ",score)

myScore = 100
print("My Score before the function call:",myScore)
calculateScore(myScore)
print("My Score after the function call:",myScore)

Here:
"myScore" is data object reference reserve a memory location before the function call.
"score" is the original data name can also reserve the same memory as like "myScore" after the function call.
Here, "score" and "myScore" are immutable type.
The change on "score" can reflect the new memory location.
So, after the change on the "score" the memory address locations for "score" and "myScore" can differ. That is the reason the change on the "score" never impact/reflect on the "myScore".

Note:
-----
List in python is a collection
can be defined with []
group of elements must be place in [] with comma separation.
List is mutable.
Ex: [1,3,5,7,9]
 
Positional Arguments only
==================
=> this was added in python 3.8
=> positional arguments only can be represented with a symbol "slash (/)".
Syntax:
	def function-name(p1,p2,/,p3,p4,...):
		function-body

here:
	the parameters before the slash (/) must be positional only
	after the slash, the parameters can be either positional or keywords.

Why?
====
	1) to avoid the complexity with more parameters within the function
	2) to develop effective APIs

def payment_process(acNum,/,amount,deposit = "INR"):
    print("The payment process is to the account of ",acNum)
    print("The Payment of = ",amount)
    print("The Deposit = ",deposit)

# payment_process(acNum = 573602010007620,100000)
payment_process(573602010007620,100000)
payment_process(573602010007620,amount = 7500,deposit = "USD")
# payment_process(573602010007620,deposit = "USD",7600)
payment_process(573602010007620,200000,deposit = "INR")

Keyword arguments only
================
==> keyword arguments only in python functions can be defined with "*"

Syntax:
	def function-name(*,p1,p2,p3,...):
		function-body
=> the parameters after the '*' must be keyword arguments only.
function-name(p1 = v1,p2 = v2, p3 = v3,..)

Why?
====
1) To avoid the complexity with more parameters in the functions
2) To make the code as more readable with parameters of the function

def create_user(name,age,*,mail,phone):
    print("The New user with:")
    print("Name = ",name)
    print("Age = ",age)
    print("Mail = ",mail)
    print("Phone = ",phone)
    print("Was successfully created.")

# create_user(name = "Kishore",age = 26,"kishore123@gmail.com",9876543210)
create_user(name = "Kishore",age = 26,mail = "kishore123@gmail.com",phone = 9876543210)
create_user("Kishore",26,mail= "kishore123@gmail.com",phone=9876543210)
Variable length/arbitrary Keyword arguments:
===============================
Syntax:
	def function-name(**kwargs):
		function-body
=> the main difference between the variable length positional arguments and variable length keyword arguments is:
	variable length positional arguments can store all group of parameters to the function as "tuple".
	variable length keyword arguments can store all group of parameters to the function as "dictionary".

=> Syntax for the function call:
	function-name(k1 = v1,k2 = v2,k3 = v3,...)

Dictionary:
-------------
	=> a collection
	=> {}
	=> pre-defined class: "dict"
	=> it is the collection of items
	each item is an arbitrary collection with key and value (key:value)
	Ex: person = {'name':'ravi', 'age' : 31, 'gender' : 'Male'}


def arbitarrayFunction(**args):
    print(type(args))
    print(args)

arbitarrayFunction()
arbitarrayFunction(a = 121,b = 111,c = 321)

Project: calculate the student percentage using variable length keyword arguments of the function.
-------------------------------------------------------------------------
# Write a python program to display university result of the student

def studentResultSystem(roll,name,**subs):
    print("The Roll of the student = ",roll)
    print("The Name of teh student = ",name)
    print("The marks for the individual subject are:")
    for k,v in subs.items():
        print(k,' : ',v)

    print("The Total = ")
    total = 0
    for i in subs.values():
        total += i
    print(total)

    percentage = total/len(subs)

    print("The percentage = ",percentage)

# studentResultSystem(roll = "10MN1A0427",name = "Santosh",s1 = 77,s2 = 87,s3 = 99,s4 = 88,s5 = 67)
studentResultSystem("10MN1A0427","Santosh",s1 = 78,s2 = 89,s3 = 76,s4 = 89,s5 = 98)

Nested functions
============
=> Defining a function within the other function definition is called as "nested function".
Syntax:
	def outer-function():
		function-body
		def inner-function():
			function-body
		inner-function()
	outer-function()

Ex: 
def greet(name):
    def message():
        print(name)
        a = 100
        return "Hello"
    print(message(),name)
    # print(a)

greet("Gowtham")

=> here:
	greet() ==> outer function
	message() ==> inner function
==> the data of outer function is allowed to access by the inner function
but the data of the inner function not allowed to use/access by the outer function.

# OTP Validation System

def send_otp(phone):
    import random
    def generate_otp():
        return random.randint(100000,999999)
    otp = generate_otp()
    print("Sending the OTP {} to your registered mobile number {}".format(otp,phone))

send_otp(8977029779)


Function-Aliasing
===========
==> to the function if we can give other name this concept is called as "Function aliasing".
=> other name ==> alias
==> function aliasing can be defined with '='

Syntax:
	new-name-function = original-name-function

def greet(name):
    print("Hello",name)

def sendingMessage():
    print("Hello, Welcome To Ashok IT!")

greet("Ravi")

wish = greet    # function aliasing

wish("Rakesh")
greet("Gowtham")

sendingMessage()
sm = sendingMessage

sm()

Returning of multiple values
==================
syntax:
	return v1,v2,..

def function(a,b):
    s1 = a + b
    s2 = a - b
    s3 = a * b
    s4 = a / b
    s5 = a // b
    s6 = a % b

    return s1, s2, s3, s4, s5, s6

print(function(10,20)) # in tuple
r1,r2,r3,r4,r5,r6 = function(100,50)
print(r1,r2,r3,r4,r5,r6)
Types of Variable Scope:
=================
Variable : is a named memory which can be used to store values.
Scope: scope means where we can access the defined variables

=> we can define the three types of variable scopes:
	1) Local Scope
	2) Global Scope
	3) Non-local scope

1) Local Scope:
------------------
the variable which we can access within the same function only (in which function we have defined within the same function we can access). That type of variable is called as "Local Variable".
=> local variables can be defined in two ways:
	1) Within the function directly
	---------------------------------

def myFunction():
    x = 1023
    print(x)

myFunction()
# print(x)
	2) As a function parameter
	------------------------------

def function(a,b):
    print(a)
    print(b)
    
function(10,11)
# print(a)
# print(b)

2) Global Scope
-------------------
-> The variable which is allowed to access in any where of the program (in all the functions of the same program) such variable is called as "Global variable".
-> Global variable always allowed to define above to all the function definitions.

a = 100
b = 55

def addition():
    res1 = a + b
    print("Sum = ",res1)

def multiplication():
    res2 = a * b
    print("Product = ",res2)

def subtraction():
    res3 = a - b
    print("Difference = ",res3)

print(a)
print(b)

addition()
multiplication()
subtraction()

If Local Variable and Global variable in the program with the same name:
---------------------------------------------------------------------
When local variable and global variable with the same, 
then: the PVM can give the priority to the local variable.
That's why while accessing that variable within the function we can get the local variable value.
While accessing that variable in outside the function, we can get global variable value.
=> If we can try to access the variable before to the local variable definition, we can get "unbound local error" which is the run-time error.

Ex: 
x = 1234    # global variable
def localVsGlobal():
    # print(x)
    x = "Python"    # local variable
    print(x)
print(x)
localVsGlobal()
print(x)
    
Is it possible to define the global variable within the function?
---------------------------------------------------------------------
Yes
using "global" keyword we can define the global variable within the function.

def function():
    global x
    x = 10
    print(x)
    
function()
print(x)

Is it possible to modify the global variable?
---------------------------------------------------
Yes
using "global" keyword.

a = 1020

def function():
    global a
    a = 1231    # modifying the global variable 
    print("The value within the function = ",a,id(a))
print("The value before the change = ",a,id(a))
function()
print("The value after the change = ",a,id(a))

3) Non-local scope
----------------------
nested function
	a variable which is of outer function should be non-local to the inner function.
	-> the non-local variable can be allowed to access within the inner function but not for the modification.
def outer():
    a = 10
    def inner():
        print(a)
        a = 100
        print(a)
    inner()
outer()

-> if we can try to modify the non-local variable within the inner function, we can get "unbound local error".
-> to make modify the non-local variable within the inner function, we can use "nonlocal" keyword.

def outer():
    a = 10
    def inner():
        # print(a)
        nonlocal a
        a = 100
        print(a)        
    inner()
outer()


Anonymous Functions:
===============
=> A function which can be used without any name is called as "Anonymous Function" or also called as "nameless function".
=> Anonymous function can be defined with "lambda" keyword.
That's why it is also called as "Lambda function".
=> Lambda functions in python can be used to define the code for instant use only (one time use)
=> We can develop any complex application/code using lambda function with shorter code 
we can make the code more readable.

def sumOfTwo(a,b):
	return a+b

Syntax:
	lambda argument_list : expression

Ex: 
lambda a,b : a+b

=> In traditional functions/normal functions to return any value we must define "return statement".
But in lambda functions no requirement of "return statement"
because lambda function can automatically return a value.

Syntax:
	variable = lambda argument-list : expression

# Write a python program to find the sum of two numbers using lambda function

a = int(input("Enter a:"))
b = int(input("Enter b:"))

value = lambda a,b : a + b

print("The sum of two values = ",value(a,b))

# Write a python program to check whether the given number is even or odd

number = int(input("Enter number:"))

result = lambda number : number % 2 == 0

r = result(number)
if r == True:
    print(number,"is an even number.")
else:
    print(number,"is an odd number")
Higher-Order Functions:
================
=> A function when it:
	1) returns a function as a value
	or
	2) accepts a function as a parameter

is called as "Higher-order function".

How the function can return a function as a value:
--------------------------------------------------------
def greet(message):
    def hey_user(user):
        return (message + " "+ user)
    return hey_user

m = greet("Good Evening")
print(m("Ravi"))

=> To deal with higher-order functions in python easily we have three options:
	1) filter()
	2) map()
	3) reduce()
=> all the above functions can accept a function as an argument.
filter():
--------
=> based on the condition we can filter the sequence values using filter().
Syntax:
	filter(function, sequence)

here:
	function ==> condition to implement
	sequence ==> list/tuple/string etc.

# Write a python program to accept a list and create a new list with only even numbers
# from the given list using filter()

def isEven(l):
    if l % 2 == 0:
        return True
    else:
        return False

l = [1,2,3,4,5,6,7,8,9,10]
l1 = list(filter(isEven,l)) # [2,4]
print("The Original List = ",l)
print("The Filtered List = ",l1)
map():
------
=> map() function can also accept a function as a parameter to denote the condition
and also accept a sequence (list/tuple/string etc.)
=> map() based on the condition can convert the whole sequence into another sequence based on the values of the sequence by applying the mapping.

Ex:
	[1,2,3,4]
	[1:1,2:8,3:27,4:64]

Syntax:
	map(function, sequence)

l = [1,2,3,4,5,6,7,8,9,10]

l1 = list(map(lambda l : l*2,l))

print("The original list = ",l)
print("The New List = ",l1)



reduce():
---------
Syntax:
	reduce(function, sequence)

-> before going to implement the reduce() we must be import the module which is named as "functools".

Syntax:
	from functools import *

from functools import *

l = [10,20,30,40,50]

result = reduce(lambda a,b:a+b,l)

print("The sum of list elements = ",result)
 

Recursion:
=======
Ex:
	7! ==> 7 X 6!
	==> 7 X 6 X 5!
	==> 42 X 5 X 4!
	==> 210 X 4 X 3!
	==> 840 X 3 X 2!
	==> 2520 X 2 X 1!
	==> 5040 X 1 X 0!
	==> 5040  X 1
	==> 5040

=> A function can call itself again and again until the completion of the task is called as "Recursion" and that function is called as "recursive function".
Ex:
	factorial(n) ==> n * factorial(n-1) 

With Recursion:
----------------
def findingFactorial(number):
    if number == 0:
        return 1
    elif number > 0:
        return number * findingFactorial(number-1)
    else:
        return "Factorial is not possible."

n = int(input("Enter a value:"))
result = findingFactorial(n)
print(result)

without the recursion:
----------------------
def factorial(n):
    if n < 0:
        return "Factorial is not possible"
    elif n == 0:
        return 1
    else:
        f = 1
        while n > 0:
            f *= n
            n -= 1
        return f

print(factorial(-7))

Assignment:
-----------
1) Write a python program to find the biggest number among two integers using lambda function.


Decorators
===========
=> Decorator is a function that takes another function as an argument and adds some functionality before or after the original function runs without modifying the code.

Ex: 
Wrapping gift
=> for the wrapping gift,
	we can add something around it but we can't change the gift

Why we need the Decorators?
----------------------------------
1) to add extra features like: logging, timing, authorization etc. 
2) to avoid the code duplication.
3) to follow DRY (Don't Repeat Yourself) principle

Ex-1:
-------
def my_decorator(func):
    def wrapper():
        print("Something before the function runs.")
        func()
        print("Something after the function runs.")
    return wrapper

@my_decorator
def say_something():
    print("Hello")
say_something()

Ex-2:
----

# Logging feature

def log_decoartor(function):
    def inner():
        print("Logging: {} is being called.".format(function.__name__))
        function()
    return inner


# def process_payments():
#     print("Payment is in progress...")
#
# print(log_decoartor(process_payments))

@log_decoartor
def process_payment():
    print("Payment is in progress...")

process_payment()

Generators
===========
=> Generator is a function that allows you iterate over the data without storing the entire data set into the memory.
=> It is used to produce a sequence of values one at a time, using "yield" keyword.

def my_generator():
    yield 1
    yield 2
    yield 3
    yield 4

r = my_generator()  # 1
# print(r)
print(next(r))
print(next(r))
print(next(r))
print(next(r))
# print(next(r))
Ex-2:
----
# Write a program in python to generate fibonacci series using generators.

# 0 1 1 2 3 5 ...

def fibonacci():
    a,b = 0,1
    while True:
        yield a
        a,b = b,a+b

f = fibonacci()

for i in range(10):
    print(next(f))








Ex-3:
----
import time

def clock():
    while True:
        yield time.strftime("%H:%M:%S")
        time.sleep(1)

t = clock()

for i in range(10):
    print(next(t))
