Python Unit 2

Nested & Compound IF

Lesson 3
Suggested Reading:

Sections 5.7

Introduction

So far we have tested single conditions.  We have coded simple reactions to those conditions (IF the number is positive) and we have coded “Either – Or” responses (IF the number is even; ELSE the number is odd).  We even know a technique to test a series of single conditions using the IF – ELIF – ELSE structure.  

How do we test for multiple conditions at the same time, for example: “is the user a man or a woman over 25 years old?” We do this with nested IF statements (putting an If statement inside another IF statement) and compound IF statements ( using the logical AND & OR operators)

Nested IF
When you nest an IF statement you are basically asking 2 questions in a row, for example:
if  gender  ==  'male':


if  age  >=  25:



print('You are just the person we are looking for')


else:



print('You are too young, young man')

else:


print('Sorry, we are looking for men')
Nested IF statements are very effective and often used in programs but the problem with them is that they can be confusing.  In the example above is is easy to see which ELSE clause goes with its IF, however if we start adding ELIF clauses and nest 5 or 6 IF statements, your head could start spinning and your eyes might start to blur.  

The rule of thumb is to not nest more than 3 IF statements unless you have a good reason.  While many people say the main rule of coding is that the program works.  Another view is that professional software developers work in teams and that your code must be understood by your team mates.  Programs must often be updated which means that others might need to revise your code.  This means that your code should be easy to understand and deeply nested IF statements often make us scratch our heads.  

Compound Conditionals
Compound conditionals allow us to ask multiple questions in the same line of code. The example above would look like this:
if  gender  ==  'male'  and  age  >= 25:


print('You are just the person we are looking for')

else:


print('Sorry, we are looking for men over 25')
The compound conditional allows us to test for exactly what we are looking for and ignore everything else.  This compound structure can also test for a lot of different things at the same time. This example will evaluate “True” for 10 and 12 year old girls and boys with brown eyes.
If age == 10 or age == 12 and gender == 'girl' or eyes == 'brown' and gender ==  'boy':

print(“you've met a lot of criteria”)
While the nested and compound IF structures are similar, they allow different functionality.  Just like nested IF statements, compound conditionals can also be confusing and must be carefully tested to make sure they work properly and as intended.  

To make things more complicated, nested and compound IF can be combined to make really, really complicated code.  You are encouraged to use all the techniques presented and at the same time collaborate with your fellow students to become a master of readable code.

Range Example
Another way to write a compound conditional expression for an IF statement is what could be called a “Range” expression; here is an example:

if  18  <=  age  <= 25:

print('You are between 18 and 25 years old')

elif  26  <=  age  <=  35:



print('You are between 26 and 35 years old')

else:



print('You are 36 years or older')
This range expression works in an if statement because it makes mathematic sense, however it is not shown in this course text (Think Python by Allen B. Downey).  It is very handy and used in other computer languages and works in Python a s well.  

Programming Exercises:
1. (Required) Write a program that accepts 3 numbers with input statements and finds the largest using a nested IF structure. Then find the smallest number using compound IF statements and the ELIF structure.

2. Write a program that accepts a number and tests it to find if it is positive, negative or zero.

3. (Required) Write a program to find if a user input number is between 20 and 30 (inclusive).  This program should print messages that report if this condition is true or how the number does not meet the condition (greater or less than).  

Discussion Question:
Can you write program 2 with compound conditional expressions?

2.3.1 find largest and smallest of 3 numbers
