UNIT 5
FUNCTIONS
Functions in Python
A function is a set of statements that take inputs, do some specific computation and produces output. The idea is to put some commonly or repeatedly done task together and make a function, so that instead of writing the same code again and again for different inputs, we can call the function.
Python provides built-in functions like print(), etc. but we can also create your own functions. These functions are called user-defined functions.
# A simple Python function to check 
# whether x is even or odd 
def evenOdd( x ): 
    if (x % 2 == 0): 
        print "even"
    else: 
        print "odd"
  
# Driver code 
evenOdd(2) 
evenOdd(3) 
Output:
even
odd
Pass by Reference or pass by value?
One important thing to note is, in Python every variable name is a reference. When we pass a variable to a function, a new reference to the object is created. Parameter passing in Python is same as reference passing in Java.
# Here x is a new reference to same list lst 
def myFun(x): 
   x[0] = 20
  
# Driver Code (Note that lst is modified 
# after function call. 
lst = [10, 11, 12, 13, 14, 15]  
myFun(lst); 
print(lst)  
Output:
[20, 11, 12, 13, 14, 15]

Default arguments:
A default argument is a parameter that assumes a default value if a value is not provided in the function call for that argument.The following example illustrates Default arguments.
	# Python program to demonstrate 
# default arguments 
def myFun(x, y=50): 
    print("x: ", x) 
    print("y: ", y) 
  
# Driver code (We call myFun() with only 
# argument) 
myFun(10) 


Output:
('x: ', 10)
('y: ', 50)
Keyword arguments:
The idea is to allow caller to specify argument name with values so that caller does not need to remember order of parameters.
# Python program to demonstrate Keyword Arguments 
def student(firstname, lastname):  
     print(firstname, lastname)  
    
    
# Keyword arguments                   
student(firstname ='Python', lastname ='Practice')     
student(lastname ='Practice', firstname ='Python')   

Output:
('Python', 'Practice')
('Python', 'Practice')
Variable length arguments:
We can have both normal and keyword variable number of arguments. Please see this for details.
	# Python program to illustrate   
# *args for variable number of arguments 
def myFun(*argv):  
    for arg in argv:  
        print (arg) 
    
myFun('Hello', 'Welcome', 'to', 'GP AMBALA')  


Output:
Hello
Welcome
to
GPAMBALA
Python Arbitrary Arguments
Sometimes, we do not know in advance the number of arguments that will be passed into a function. Python allows us to handle this kind of situation through function calls with an arbitrary number of arguments.
In the function definition, we use an asterisk (*) before the parameter name to denote this kind of argument. Here is an example.
def greet(*names):
    """This function greets all
    the person in the names tuple."""

    # names is a tuple with arguments
    for name in names:
        print("Hello", name)


greet("Rajesh", "Vijay", "Ashish", "Anil")
Output
Hello Rajesh
Hello Vijay
Hello Ashish
Hello Anil
Python Anonymous/Lambda Function
In Python, an anonymous function is a function that is defined without a name.
While normal functions are defined using the def keyword in Python, anonymous functions are defined using the lambda keyword.
Hence, anonymous functions are also called lambda functions.
How to use lambda Functions in Python?
A lambda function in python has the following syntax.
Syntax of Lambda Function in python
lambda arguments: expression
Lambda functions can have any number of arguments but only one expression. The expression is evaluated and returned. Lambda functions can be used wherever function objects are required.
Example of Lambda Function in python
Here is an example of lambda function that doubles the input value.
# Program to show the use of lambda functions
double = lambda x: x * 2

print(double(5))
Output
10
Use of Lambda Function in python
We use lambda functions when we require a nameless function for a short period of time.
In Python, we generally use it as an argument to a higher-order function (a function that takes in other functions as arguments). Lambda functions are used along with built-in functions like filter(), map() etc.
Example use with filter()
The filter() function in Python takes in a function and a list as arguments.
The function is called with all the items in the list and a new list is returned which contains items for which the function evaluates to True.
Here is an example use of filter() function to filter out only even numbers from a list.
# Program to filter out only the even items from a list
my_list = [1, 5, 4, 6, 8, 11, 3, 12]

new_list = list(filter(lambda x: (x%2 == 0) , my_list))

print(new_list)
Output
[4, 6, 8, 12]
Example use with map()
The map() function in Python takes in a function and a list.
The function is called with all the items in the list and a new list is returned which contains items returned by that function for each item.
Here is an example use of map() function to double all the items in a list.
# Program to double each item in a list using map()

my_list = [1, 5, 4, 6, 8, 11, 3, 12]

new_list = list(map(lambda x: x * 2 , my_list))

print(new_list)
Output
[2, 10, 8, 12, 16, 22, 6, 24]

Python Closures
A Closure is a function object that remembers values in enclosing scopes even if they are not present in memory.
· It is a record that stores a function together with an environment: a mapping associating each free variable of the function (variables that are used locally, but defined in an enclosing scope) with the value or reference to which the name was bound when the closure was created.
· A closure—unlike a plain function—allows the function to access those captured variables through the closure’s copies of their values or references, even when the function is invoked outside their scope.
Example
# Python program to illustrate 
# closures 
def outerFunction(text): 
    text = text 
  
    def innerFunction(): 
        print(text) 
  
    return innerFunction # Note we are returning function WITHOUT parenthesis 
  
if __name__ == '__main__': 
    myFunction = outerFunction('Hey!') 
    myFunction() 

When and why to use Closures:
1. As closures are used as callback functions, they provide some sort of data hiding. This helps us to reduce the use of global variables.
2. When we have few functions in our code, closures prove to be efficient way. But if we need to have many functions, then go for class (OOP).
First Class functions in Python
First class objects in a language are handled uniformly throughout. They may be stored in data structures, passed as arguments, or used in control structures. A programming language is said to support first-class functions if it treats functions as first-class objects. Python supports the concept of First Class functions.
Properties of first class functions:
· A function is an instance of the Object type.
· You can store the function in a variable.
· You can pass the function as a parameter to another function.
· You can return the function from a function.
· You can store them in data structures such as hash tables, lists, 
Examples
1. Functions are objects: Python functions are first class objects. In the example below, we are assigning function to a variable. This assignment doesn’t call the function. It takes the function object referenced by shout and creates a second name pointing to it, yell.
Example	
	# Python program to illustrate functions 
# can be treated as objects 
def shout(text): 
    return text.upper() 
  
print shout('Hello') 
  
yell = shout 
  
print yell('Hello') 


Output
HELLO
HELLO
2. Functions can be passed as arguments to other functions: Because functions are objects we can pass them as arguments to other functions. Functions that can accept other functions as arguments are also called higher-order functions. In the example below, we have created a function greet which takes a function as an argument.
# Python program to illustrate functions 
# can be passed as arguments to other functions 
def shout(text): 
    return text.upper() 
  
def whisper(text): 
    return text.lower() 
  
def greet(func): 
    # storing the function in a variable 
    greeting = func("Hi, I am created by a function passed as an argument.") 
    print greeting  
  
greet(shout) 
greet(whisper) 


Output
HI, I AM CREATED BY A FUNCTION PASSED AS AN ARGUMENT.
hi, i am created by a function passed as an argument.
3. Functions can return another function: Because functions are objects we can return a function from another function. In the below example, the create_adder function returns adder function.
	# Python program to illustrate functions 
# Functions can return another function 
  
def create_adder(x): 
    def adder(y): 
        return x+y 
  
    return adder 
  
add_15 = create_adder(15) 
  
print add_15(10) 

Output



25

