Python Unit 2

Lesson 1

Conditional Branching (the IF statement)
Suggested Reading:

Sections 5.1 through 5.4

Conditional branching is where our programs get smart.  This is where they learn to make decisions.  We are limited however because computers can only think in binary which means that we can only decide between 2 options; This or That; Yes or No; True or False. People are smarter than computers, so we will figure out how to over come this limitation.

A Python statement is one unit of code.  The Python IF statement is the way we test conditions.  The IF statement must have an expression that mathematically evaluates to either True or False.  This is where things can get a little confusing.  True and False are built-in “Constants” in Python.  This means that unlike variables that a programmer creates, True and False are part of the Python language, and their value cannot be changed. In general, any nonzero number will evaluate True in Python and zero is considered as False.  Lets take a look at True and False in the Python interpreter.

Interpreter Exercise:
Type in the following statements in the Python interpreter in immediate mode and record the results in a spreadsheet:
>>> false == 0

>>> False == 0

>>> False == 1

>>> True == 1

>>> True == 1.0

>>> True == 2

>>> True == .9

>>> True == .999999999999999999  ← (a decimal point with 18, nines's)

Getting Started with IF
The IF statement comes in several flavors.  We will learn them one at a time.  Before we get started we need to cover some Python basics:

· Python language format and structure

· Comparison operators
· IF statement syntax

IF Syntax:

if   < expression > :



statement 1 



statement 2 



statement  . . .


Statement following IF
The IF statement creates a block of code.  Unlike other programming languages that use line indentation as a formatting style to make the code easier to read,  Python requires blocks of code, (sometimes called compound statements) to be indented.  In the IF statement above, the first line starts with IF, contains an expression that must be able to be evaluated mathematically and ends with a colon.  The lines following IF are indented (using a tab or at least 4 spaces).  There can be An unlimited number of lines in an IF statement and there must be a minimum of 1.  If the expression in the first line of the IF statement is true,  then the indented lines of the code block are executed.  If the IF statement evaluated false, the indented statements inside the IF statement are shipped over and the line following the IF statement is executed next.  

Relational Operators:
In lesson one we learned about the 7 mathematic operators (addition, subtraction, multiplication, division, floor division, exponentiation and modulus).  We can use these math operators in an IF statement because any mathematic expression that evaluates to zero is False and any mathematic expression that evaluates nonzero is True.  But most of the time we will want to compare 2 (or more) values and for that the 6 relational operators are real handy.  

Table of Relational Operators 
(also known as comparison operators)

==

equal to


!=

not equal to 


>

greater than 


<

less than 


>=

greater than or equal to 


<=

less than or equal to 

Quiz
Will the following expressions evaluate True or False?
___________ (True / False)  if  1+1:

___________ (True / False)   if  0:

___________ (True / False)   if  -7:

___________ (True / False)   if   (((8*8)+36)-100):

Programming Exercises:
Program 2.1.1 – Write a program that accepts 2 numbers from the keyboard (  input() → int()  ) and then displays  a message to the user which number is larger.  

Modification 1 – Modify the above program to ask the user if the numbers should be added or subtracted.  The program should then perform the requested operation and report the results.

Modification 2 – Modify the program above to generate a report about the properties of the answer to the addition or subtraction operation.  The user should receive messages about the following conditions:

· Is the answer even?

· Is the answer positive

· Is the answer divisible by 3

· Is the answer 100 or less

