Unit 1 – Input/Output

Python Lesson 2
Printing 101
Suggested Readings
2.2 – Variables




2.4 – Operators and operands

2.5 – Expressions and statements


2.7 – Order of operation

5.1 – Modulus operator

Important Terms
You will need to know these terms.  Please look in the text and the online glossary if you are not sure of their meaning.

Function


Variable


String


Expression






Statement

Interpreter Exercise
Writing a computer program is like writing story.  The first ingredient needed is a language, and words are the basic tools of every language.  Computer programming languages are no exception.  It's time to learn the tools of the trade.

You can't really write programs directly in the interpreter.  Programs are written in text editors and then run in the interpreter.  Working in the interpreter is very handy for testing and trying out code.  Open the Python interpreter; either IDLE or the command line (CLI) and type the following:

>>> 2 + 3

5


>>> 5 – 7

-2

The interpreter returned the answer.  The interpreter will accept any valid Python statement or expression, and processes it for you.  Here is a table with the 7 Python Mathematic operators. You should be familiar with the first 5 (addition, subtraction, multiplication division and Exponentiation; but what do floor division and modulus do?  Experiment in the interpreter and then answer the quiz questions.
Table of Math Operators
	+
	Addition
	-
	Subtraction

	*
	Multiplication
	**
	Exponentiation

	/
	Division
	//
	Floor Division

	%
	Modulus
	
	


Quiz 1
1. Which mathematic operation always returns a number with a decimal point?

2. Explain the difference between division and floor division?

3. What does the modulus operation do? (Hint: it's like division – you can also read the text)
4. Can you think of a use for the modulus operation?
Math Operation Precedence
The Python interpreter went to algebra class just like you and me. It processes math expressions according to the rules of PEMDAS. That means the operators;


Parentheses are processed first,



Exponents next,




Multiplication and Division after that and








Addition and Subtraction last.
Quiz 2
Python, like most computer languages, processes math according the the rules of operator precedence above.  Try to solve the following math expressions (or equations) before checking your work in the interpreter.

12 + 8 / 2 =   __________



1 + 2 + 3 / 2 =   __________


34 / 3 + 7 =   __________



12 – 34 * 3 =   __________

What is a variable?
Computers input, output, store and process data.  The way programs move data around and do that work is by giving names to data items.  Variables are named data values.  Another way to view variables is as data containers.  We put liquid in a cup or bottle, pretzels and potato chips go in a bowl, and gases in a balloon.  Computers use different methods to store and recognize different types of data.  Other computer languages ask the programmer to declare and define variables at the beginning of each program.  Python allows you to create variables where and when you need them and can figure out what type they are.  You, as the programmer, will need to keep track of data types so you don't make mistakes.

Creating Variables
You create variables by making a meaningful name for your data item, like first_name.  Then you assign a value to it; in the interpreter, that will look like this:


>>> first_name = 'John'

Explanation:
This is called an assignment statement.  Assignment statements are probably the most common in all of programming.  First, the variable name is always on the left!  The value being assigned is always on the right.  Text variables are called “strings” (because they are strings of alphanumeric characters) and must be enclosed in quotes (single or double quotes).  Numbers need no quotes.  However, if you put a number in quotes, it becomes a string and you can't do math with it!

Interpreter Exercise:
Create the following variables in the interpreter with assignment statements:

>>> x = 12

>>> y = 25

>>> string_1 = '2 B or to to be'

>>> string_2 = 'that is the question'

>>> two = '2'
The interpreter will print the value, when you type a variable name.  Python programs don't work the same way.  To print a variable's value in a  program you must use the print() function:


>>> print(string_1)


2 B or to to be
In the first interpreter exercise we saw the interpreter process math expressions and it will do the same with variables.  But in a program you will need the print() function. But you run into trouble if you try to do math with strings:


>>> x + y


37


>>> print(x + y)


37


>>> print(x + two)

While you can't do math on strings, you can use the addition (“+”) and multiplication (“*”) operators with them.  This is called string concatenation:


>>> print(string_1 + string_2)

2 B or not to bethat is the question


>>> print(string_1 * 3)


2 B or not to be2 B or not to be2 B or not to be

create 2 more string variables:


>>> gt = 'is greater than'


>>> lt = 'is less than'

Interpreter Exercise:
Can you print the following messages using the print statement and the variables you created:

· 2 B or not to be that is the question    (put a space between string_1 and string_2)
· 12 is less than 25


(Hint: use “x” & “y” with the “lt” variable)

· 25 is greater than 12
· The sum of 12 and 25 is 37   (Hint: you can put strings in a print() function – print('The sum of') – and then separate the strings and variables with commas)
Another Quiz:
Do the following math problems using the Python interpreter:

2 to the 7th power ______________________
How many seconds in a day __________________

the sum of all numerals _________________
32 divided by 3 ____________________________

2 times 7, squared _____________________
32 floor divided by 3 ________________________

5 to the 3rd power minus 5 _______________
32 modulus 3 ______________________________

