Functions in Python


Functions are used when there a section of code which will be repeated in your program, but not necessarily consecutively, as with a loop. 

Functions also help you to organise your program and makes it easier to maintain.

Also, functions can make it easier for more than one person to contribute to a program (each person can work on a function separately and then they can be linked to the main program later)

Here is a program which has some code that appears more than once:
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Instead of having two copies of the same code, I can put the repeating code in a function, and then call it whenever required.
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 call function

 call function




The function contact() is reusable. In the above example, I have called it twice. 

Functions will only run when called. If they are not called, they will not run  


In this program the code will start on line 6:

[image: ]4 continue program





5. call function again
(return here when finished)

6. end of program
3. At end of function, return to where call started
1 start here
2 call function




Here is the output from the program:
[image: ]

Note the syntax for functions. Like the if/elif/else, while and for structures, functions also depend on the tab to note where their content is. 

 [image: ]              tab in 
           function
           content

outside function	,
(main program)







Let's do one more example. In this example I have a function to welcome someone to my program. 

[image: ] call function

                                      return from function
function




Another really useful thing with functions, is, once written, you can separate them into an external file, and import them into other programs if required. 

For example, I could put the above function into a separate Python file (I'll call it gaynor_general.py)

[image: ]


Then, I can import it into other programs when needed as shown below.

[image: ][image: ] call function
 from separate file




In this way, I can write my own library of functions that are useful to me.



A closer look at Python variables

In Python, we have learned about variables (int, float, string) and how they are weakly typed. 

We have not yet looked at the concept of scope which is important when it comes to functions. 

All variables declared outside a function have global scope. This means that they can be seen from anywhere in the program, including inside functions. 

For example:
[image: ]Variable userName – global scope
Prints out from main program and within a function

function




Here's another example, I change the value of username in the main program and then call the print_name() function. The scope of username is global (visible from anywhere in the program)
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However, if there is a variable inside a function, it has local scope. (ie it can't be seen outside the function)

[image: ]
Variable – local scope
Exists only inside its function





Using global scope variables with functions can be dangerous. This is because if I happen to have a variable with the same name within a function, Python sees them as two separate variables – one with global scope and one local to print_name. In this case, the local variable would take priority as shown below:

[image: ]
Variable userName – local scope
(exists only inside its function and take priority) 

Variable userName – global scope
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When multiple users are working on a program, or if the program is quite large and complex, you could quite easily choose the same variable name in the main program and within a function and get some unexpected results. 

For this reason, it is better practice to use arguments/parameters.





Passing Arguments to Parameters

In the following example, I have enclosed the main part of my program in a function called main() and it is called  from below. 

[image: A screenshot of a computer code

AI-generated content may be incorrect.]

I am sending arguments (Gaynor, Bob and Jane) to a function call print_name with a parameter called theName

Each time I call the function, the argument is sent to the parameter (this then becomes local scope to function print_name)

[image: A computer screen shot of a code

AI-generated content may be incorrect.]


Output:

[image: A group of black text

AI-generated content may be incorrect.]


Each time the function is reused, I have sent it a different argument.

I can also send variables as arguments. Here, the contents of userName is the argument, and this value is passed into the theName parameter in the function header. 

[image: A computer code with colorful text

AI-generated content may be incorrect.]

Output:

[image: A close up of black text
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Let's do another example. 

In this example, I am sending two arguments:

[image: A screenshot of a computer code

AI-generated content may be incorrect.]

[image: ]

Note that the arguments are mapped on to the parameters in the order they arrive.


In Python, it is also fine to pass a list to a function.

[image: A screenshot of a computer program

AI-generated content may be incorrect.] call function, send list as argument




Note: The words "arguments" and "parameters" do have a specific technical meaning, however, the words are often used interchangeably by programmers. You will often hear programmers talk about "passing parameters" when they really mean "passing arguments". 

Using returns

Sometimes we want to return a value from a function.

Example 1
Let’s say we wanted the user to input two numbers. Both of these numbers need to be >0 (positive)

We can use a function to validate each number and return it back to main()

First function call:
[image: ]

Second function call:
[image: ]



Sample output:

[image: ]        [image: ]


Example 2
Sometimes we want to both pass into a function and return a value.

For example, we might want to do a calculation in a function, and we want to return the result to the main program.

[image: A computer screen shot of a code
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Here, variable result will wait for the function add_numbers to run. When it has, the return value, total will come back from the function and be stored in result .

Output:

[image: ]


Note: Most programming languages will only allow you to return one value from a function. Python does allow you to return multiple values, however, if I returned two values from the function above, result would become a Python tuple (a bit like a list) rather than staying as a normal variable. For this reason, we will only return one value.
Here's an extended example with two functions:

[image: A screenshot of a computer program
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We can combine decisions / loops and other Python skills with function calls of course, here's a further extended example where the user chooses from a menu:

[image: A screenshot of a computer program
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image4.png
Welcome to my program

For support, contact Gaynor Thomas
gaynor.thomas@uwtsd.ac.uk

0ffice hours 9-5 Monday to Friday

Rest of my program is here

Thank you for using my program

For support, contact Gaynor Thomas
gaynor.thomas@uwtsd.ac.uk

0ffice hours 9-5 Monday to Friday
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def contact():
print("For support, contact Gaynor Thomas")
print("gaynor.thomas@uwtsd.ac.uk")
print("0ffice hours 9-5 Monday to Friday")

print("Welcome to my program")
contact()
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def welcome():
print("Hello")
print("Enter your name")
myName = input()
print("Welcome to my program", myName)

welcome ()
# Carry on with program here

print("End program")
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@ gaynor_general.py @ function_test.py

def welcome():
print("Hello")
print("Enter your name")
myName = input()
print("Welcome to my program",myName)




image8.png
@ gaynor_general.py @ function_test.py

import gaynor_general

print("This is another program")

gaynor_general.welcome()

# Continue with program here
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def print_name():
print("Hello", userName)

userName = "Gaynor"
print_name()

print("End of program")
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def print_name():
print("Hello", userName)

userName = "Gaynor"
print_name()
userName = "Bob"
print_name()
userName = "Jane"
print_name()

print("End of program")
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def print_name():
userName = "Gaynor"
print("Hello", userName)

print_name ()
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def print_name():
userNane =
print("Hello", userName)

Oscar"

userName = "Gaynor"
print_name()
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Hello Oscar
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def main():
print_name("Gaynor")
print_name("Bob™")
print_name("Jane")

main()




image15.png
def print_name(theName): 3 usages
print("Hello", theName)

def main():
print_name("Gaynor")
print_name("Bob™")
print_name("Jane")
print("End of program")

main()
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Hello Gaynor
Hello Bob
Hello Jane

End of program




image17.png
def print_name(theName): 1usage
print("Hello", theName)

def main():
print("Please enter your name:")
userName = input()
print_name(userName)

print("End of program")

main()
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Please enter your name:
James

Hello James

End of program
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Please enter your name:
Madison

Hello Madison

End of program
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def order_output(pc, hn): 1usage
print("Thank you, your addres is", hn, pc, "and your order will be on its way soon")

def main():
print("Please enter your postcode: ")
pCode = input()
print("and your house number please ")
hNumber = input()

order_output(pCode, hNumber)

main()
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Please enter your postcode
SA1 6ED

and your house number please

22

Thank you, your address is 22 SA1 6ED and your order will be on its way soon
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def print_shopping(myList): 1usage
for nextItem in myList:
print(nextItem)

def main():
weekly_groceries

["milk", "bread", "cheese", "chocolate"]
e print_shopping(weekly_groceries)
print("End program")

main()
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def get_positive_number(): 2 usages
theNumber = int(input("Please enter a number: "))
while theNumber < 0:
theNumber = int(input("Re-enter. Must be a positive number: "))
return theNumber

def main():
print("Welcome to my program")
numberl = get_positive_number()
number2 = get_positive_number()

print("You entered", numberl, "and", number2)

main()
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Welcome to my program
Please enter a number: 5
Please enter a number: 6
You entered 5 and 6
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Welcome to my program
Please enter a number: 4
Please enter a number: -7

Re-enter. Must be a positive number: 7
You entered 4 and 7
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def add_numbers(nol, no2): 1usage
total = nol + no2
return total

def main():
print("Please enter a number:")
myNumberl = int(input())
print("Please enter another number:")
myNumber2 = int(input())
result = add_numbers(myNumberl, myNumber2)

print("The answer was", result)

main()




image27.png
Please enter a number:

3

Please enter another number:
4

The answer was 7
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def add_numbers(nol, no2): 1usage
total = nol + no2
return total

def sub_numbers(nol, no2): 1usage
total = nol - no2
return total

def main():
print("Please enter a number:")
myNumberl = int(input())
print("Please enter another number:")
myNumber2 = int(input())

result = add_numbers(myNumberl, myNumber2)
print("The answer was", result)

resultSub = sub_numbers(myNumberl, myNumber2)
print("The answer was", resultSub)

main()
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def

def

def

add_numbers(nol, no2): 1usage
total = nol + no2
return total

sub_numbers(nol, no2): 1usage
total = nol - no2
return total

main():

print("Please enter a number:")
myNumberl = int(input())
print("Please enter another number:")
myNumber2 = int(input())

print("What would you like to do?")
print("1. Add")

print("2. Subtract")

print("Enter choice")

choice = int(input())

if choice ==
result = add_numbers(myNumberl, myNumber2)
print("The answer was", result)
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elif choice ==
resultSub = sub_numbers(myNumberl, myNumber2)
print("The answer was", resultSub)

else:
print("Not an option™)

main()
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print("Welcome to my program")

print("For support, contact Gaynor Thomas")
print("gaynor.thomas@uwtsd.ac.uk")
print("0ffice hours 9-5 Monday to Friday")

print("\nRest of my program is here\n")
# program here

print("Thank you for using my program")
print("For support, contact Gaynor Thomas")
print("gaynor.thomas@uwtsd.ac.uk")
print("0ffice hours 9-5 Monday to Friday")
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def contact():
print("For support, contact Gaynor Thomas")
print("gaynor.thomas@uwtsd.ac.uk")
print("0ffice hours 9-5 Monday to Friday")

print("Welcome to my program")
contact()

print("\nRest of my program is here\n")
# program here

print("Thank you for using my program")
contact()




