Python Unit 2

Lesson 4
Introducing Functions
(Not so) Suggested Readings

Chapter 3 – Functions


Section 11.6 global Variables

Up until now, our programs have been small; less than a hundred lines and limited in what they do.  As programs get bigger and more complicated it is important to organize them for many reasons.  Perhaps it is a good time for a history lesson.  

History Lesson:
In the beginning, mathematicians were recruited to program computers with binary numeric codes and then in low level programming languages like “Assembly Language.”  Assembly language is the microprocessor's instruction set translated into operation codes like “ADD” and “MOV.”  Input() and Print() statements do not exist in assembly language. They are put together by using lots of little commands that move letters, one at a time, from place to place.  Assembly language was (and still is) very difficult to write and understand because it requires a lot of code to get something done.  Early, poorly written assembly programs were often called spaghetti code because the flow of the program was so twisted and interwoven that following program logic was like following one strand in a big plate of spaghetti.  Programmers didn't care “as long as the program worked!”

Structured programming 
Structured programming was the answer.  Programmers started organizing their programs into blocks of code that performed a logical function.  These functions could then be called upon to do their work in order and program flow was easier to follow. Program flow still jumps from one location to another, but the blocks are better organized and easier for people to read. Structured programming was developed to help teams of programmers work together.

Object Oriented Programming
Today, there is a higher level of structure called Object Oriented Programming (OOP). Higher organization is really important in programs that have a graphic user interface (GUI).  An object, like a program window on your computer screen, is defined my many data items.  A window has length, width, border size, menus, minimize, maximize and close buttons, scroll bars, tool bars and more properties that a user can control.  All that data needs to be organized so when you resize the window by clicking and dragging on the corner,  the program knows exactly what you want, and how everything must work together. Organization is essential to making things work properly.

Creating Functions
Functions are logical chunks of code that perform a specific task.  You have already used some of Python's “Built-in” functions. The print() function is an example that prints data to the screen.  Functions can accept and return data but we will cover that in lessons in the next unit.  

Exercise 1
Lets start by writing a function.  We will then study its parts and see how it works.  Open IDLE or your code editor and enter and run the following program:


def make_decision(): 


gender = 'male' 


age = 65 


if gender == 'male': 



print('The gender is male,') 



if age >= 65: 




print('and you are a senior citizen.') 



else: 




print('and you are a young man.') 


else: 



print('The gender is female,') 



print('and age is not an issue.') 

#___ Main_Module___# 

make_decision() 
# First line of program

print('That was an easy decision.')
The first thing to notice is that the program begins on the next to last line of code.  The function call “make_decision()” tells the program to run the code contained under the function DEFinition statement which is the first line of code. The function definition statement starts with the “def” keyword and ends with a set of parentheses and a colon.  

All the lines of the function are called the “body” and they must be indented.  This function is a nested if statement that evaluates 2 variables.   When the code in the function is run, the program flow returns to the line after the function call in the main module. That print() statement is executed, “That was an easy decision.” is printed to the screen, and the program is done

Can you answer the following?
· Can you explain and do you understand the program's flow?

· Feel free to modify the variables to change the program flow.

· Feel free to add print() functions at various places in the program to better understand how this function works.

Local and Global Variables
Using functions changes the flow of program execution as seen in the program above. Functions also effect how variables behave. Section 3.9 in the text tells us that variables created in a function are local to that function.  This means that they exist only while the function is running, and destroyed when the function stops.  

There are variables however, that are “Global” to the whole program.  Global variables are created in 2 ways.  Any variable created in the main module will be recognized in any function of the program.  However, variables created in the main module cannot be changed in a function, so they are not completely global.  

Global variables can be declared inside a function with the “GLOBAL” keyword.  Any variable created and declared global in a function can be used anywhere in the program.  Any variable created in the main module and declared global within a function can be used and changed in that function.  Enter the following program into your program editor and see what it does.

def message_function_1(): 


function_var = 'This is a local variable' 


location = ' in function 1' 


global globe_var 


globe_var = 'This is another global variable'
 


print(function_var + location) 


print(main_string + location) 


print(globe_var + location) 


print(main_num) 

def message_function_2(): 


location = ' in function 2' 


print(main_string + location) 


print(globe_var + location) 


print(main_num) 

#___Main_Module___# 

main_string = 'This is the main global string variable' 

main_num = 0 

message_function_1() 

message_function_2() 
This program creates 2 messages in the main module and they can be printed in the 2 message_functions.  Function_1 creates a global variable called globe_var and it can be used anywhere in the program.  The question is when and where can global variables be changed?  After you enter and run the program above, modify it to answer following exploration questions.
Exploration Questions:
· Can any local variable (location or function_var) be printed in the main module?

· Can you change main_string in a function?

· Can function_var be declared global in function 1 and used in function 2?

· Can you increment main_num in function_1?

· If you declare main_num global in function_1, can it then be incremented?

· If you declare main_num global in function 1, can you then incremented it in function_2?

Vocabulary – Review the glossary section of chapter 3 on functions and understand the following terms:

· function Definition

· Function Header

· Function Body
Summary
If functions might seem like a lot of trouble for no real benefit, that is not at all the case.  The complex things our computer do is possible only because of the many small building blocks, like functions, that are put together to build large and powerful programs.  Please read section 3.12 entitled “Why Functions” for a better explanation.  For now, please write the rest of your programs using a “Main Module” and functions.
