Python Unit 3

Lesson 4
More on Functions
Done – check

len() removed from 3-3 introduce len() somewhere

fruitfuluses len() as an example, change to type()

(Not so) Suggested Readings

Chapter 3 – Functions

New Vocabulary
Argument: – An argument is a value given to or passed to a function or some other program “subroutine.” The function accepts and uses the arguments as parameters within the function (was that confusing?).
Return value – A value, sent from a function, back to the statement that called the function. 
Parameter – A value or variable used within a function. Parameter usually refers to passed values (arguments) when they arrive at a function.
Functions
We already mentioned that functions are logical chunks of code that perform a specific task.  You have, hopefully, been writing your programming exercises using a main module and calling functions to do the work. Now we will cover another very important feature of functions; their ability to accept and return data.  We have already used quite a few of Python's “Built-in” functions. The print() function is an example that prints data to the screen.  You have “passed” data to the print() function by putting variables and strings between the parentheses and the print() function then uses that data to do its work:

Examples:

· print()



#  Prints a blank line

· print('Hello World')

#  Prints the string, “Hello World”

· print(x)


#  Prints the value of a variable named x

In each case, the print function used the data between the parentheses.  In the first example you might say no data was passed to the print() function but that's not quite true. No data between the parentheses told print() to perform it's default behavior which is to print a line feed on the screen. The other 2 examples, that you should be very familiar with print a string and a variable to the screen.  

Void Functions and Fruitful Functions
Void functions return no data to the program. While the print() function accepts information and puts it on the screen it returns no data to the program.  In lesson 3.3 on the FOR loop, you were introduced to 

the len() built-in function that gave you the numeric length of a string and range() that returned a list of numbers that you used to run your FOR loop.  The text, “Thinking Python” by Allen Downey, calls these fruitful functions because they return a value you can use in your code.  

Return Values
Fruitful functions return values with the RETURN keyword. That is probably best explained with an example:

def sub_nums(a, b):


answer = a - b


return answer

#___Main Module___#

x = 7; y = 2.5

difference = sub_nums(x, y)

print(difference)
Explanation:
The first line of the main module uses a semi colon between the assignment of values to variables “x” and “y”.  A semi colon can be used to put several program statements on one line.  I did this to save paper. Next you should notice that the arguments passed to the function sub_nums() had different names from the parameters used in the function; “x” and “y” were passed and “a” and “b” were used.  The variable names of the arguments and parameters do not have to match and in some cases you don't want them to match.  What does matter is the number of the variables passed, their type and their position.

In the example, the function call in the main module the first argument “x” becomes parameter “a” in the “Header” or definition statement of the function  and “y” is referred to as “b.”  This order is important because our function performs subtraction and expects the arguments to be delivered in a specified order. Imagine our function needed a string, a floating number and an integer.  Passing them in the wrong order would cause a bunch of errors. Position or order is the determining factor for passing arguments. 

Name don't have to match with return values either. The return statement sends the value in the variable “answer” back to the main module.  Notice that the function call is also an assignment statement.  

difference = sub_nums(x, y)
This statement assigns the return value of the function, sub_nums(), to the variable “difference.”   Again, variable names do not have to match when passing arguments and return values.  

Summary
· Data is passed to functions using arguments

· Arguments must be passed in the same order as they are expected in the function header statement.

· Variable names of the arguments, parameters and return values do not have to match.

· Function call return values can be assigned to variables.
Exercise 2 – Answer the following:
Read the following sections 3.1, 3.2, 3.4 and 3.5 from the text; Then answer the following questions. 

· What are data items called when they are passed to a function?

· Does the Python built-in type() function give a return value? If so explain

· Does the Python built-in print() function accept an argument? If so explain.

· 3 part question:

· what is a value?

· What is an expression

· Describe how assignment statements must be composed (use the 2 previous questions in your answer)

· What keyword is used to define a function?

· What is the first line of a function is called?

· What does it mean if there is nothing inside the parentheses of a function definition statement.  

· (True or False) The body of a function (the statements after the first line) must be indented 4 spaces.

Simple calc as assignment

xtra credit with trapping

Programming Exercise:
Calculator: Write a program that accepts [only] 2 numbers,  then asks the user if those 2 numbers should be: added, subtracted, multiplied or divided.  This program should be written using functions.  Each of the 4 math operations should be a separate function.  Number input and operation selection should be performed in the main module.  The answer should be printed for the user along with the equation and should be done in a separate function. The program should also continue calculating until the user tells the program to stop.  

REMEMBER:
a function can call another function!  Functions DO NOT have to be called from the main module.

For ExtraCredit:
Modify the program above to trap errors and verify subtraction and division variables are calculated as the user intended.

If subtraction or division is selected the program should present the calculation to the user to make sure the variables are calculation in the proper order.  The first number is usually larger than the second, for example:


“7 minus 5” returns the positive number  – 5 minus 7 returns negative 2


“12 divided by 4” yields 3 – 4 divided by 12 yields 1/3 

If the user entered the numbers in the wrong order you should offer to do the correct calculation.  Of course this does not apply to addition or multiplication.  

