Python Unit 3

Lesson 3

The FOR Loop
Suggested Readings
chapter 8.3 – Traversal of Strings with a FOR Loop
Vocabulary
Sequence: – A sequence is a data structure that can store many items of data. These data items can be accessed as a group, or individually.  Lists and strings are considered sequences.  
Iterable: – An iterable is an data structure with items that can be accessed one at a time. All sequences are also iterables. These data structures include strings, lists, tuples, dictionaries, ranges and files.  We will get to tuples and dictionaries in future units.

Introduction:

Python has another looping structure called the FOR loop.  The FOR loop is generally used when you want to repeat an operation a  specific number of times. The FOR loop is a very powerful tool for processing “sequences” or “iterables.”  These are Python objects (higher data structures) like strings, lists, files, dictionaries and tuples, that can return their elements, one at a time.  The FOR loop is really handy at running through these objects and processing their data.

We will use the FOR loop on these iterable objects in the next unit.  For now, we will look at FOR and get acquainted with some of the common tools that go with it.  

Tools:
range(start, stop, step)
The built-in function range() generates a list of numbers that can be used to run the FOR loop.  You, the programmer can give the range() function its start and stop point and and optional step option.  If you give range() only 1 argument, it understands that as the stop point.  Range() uses 0 as the default start point so in the next example, range will start at 0, and create a list of ten numbers:

>>> x = range(10)


>>> x


>>> range(0, 10)
you can print those numbers with this little program:
for x in range(10):


print(x)
Note: – The exercises below will ask you to recreate the WHILE loop programs in lesson 3.1, using the FOR loop and range() function.

The IN operator
The FOR statements above used a variable (x) and the range() function to do its work. But did you stop and ask yourself about the IN operator?  Python has many different types of operators, the logic operators (such as <, >, == and !=) are used to evaluate values and run IF statements and loops.  The assignment operators (such as =,  +=, -= and *=)  are used to place values into variables and increment counters, and the math operators (+, -, *, /, **, %) need no explanation.

The IN operator is one of the two Python “Membership” operators; the other is NOT IN.  The IN operator will search through a “sequence” looking for a value.  If the value is found in the sequence, it will evaluate True. In our FOR loop example above, the variable x is set as the first value of the sequence created by range(). FOR will then step through the sequence and print the value in x.  When the loop reaches the end of the range(), it stops.

Programming Exercises:
Program 3.3.1 – Use the FOR loop and range() function to write a program that prints the numbers 1 to 10 on the display.
Program 3.3.2 – Modify program 3.3.1 to accept 2 integers as start and stop points.  This program should only count up.  It should trap the error if the user's starting point is larger than the stopping point.
Program 3.3.3 (Required) – Use the FOR loop and range() function to write a program that writes a multiplication table (just one!).  The program should accept a number from the user and then multiply that number times 1 through 10. the results should be printed, each on a new line.  If the user inputs the number 5, the program results should look something like this:

5 x 1 = 5 

5 x 2 = 10 

5 x 3 = 15 

5 x 4 = 20 

5 x 5 = 25 

5 x 6 = 30 

5 x 7 = 35 

5 x 8 = 40 

5 x 9 = 45 

5 x 10 = 50

