Python Unit 6

Lesson 1
Introducing Tuples
Suggested Readings
Tuple Definition from Wikipedia:


http://en.wikipedia.org/wiki/Tuple 

What's the difference between list and tuples? 


http://stackoverflow.com/questions/626759/whats-the-difference-between-list-and-tuples 


http://news.e-scribe.com/397 

Think Python Chapter 12 (special focus on the sections below)


12-1  Creating tuples



12.8 – Sequences of sequences


12.3 – Tuples as return values

Terms
immutable – In Python, a value that cannot be changed or modified.  Immutable values (strings and tuples) can only be rewritten.  The term predictable has been associated with immutable.
Heterogeneous – In Python, a heterogeneous data structure is one that contains data elements of different types. For example a list or tuple that contains strings, integers and floating point numbers.  Many computer scientists agree that tuples are better suited for heterogeneous data.
Homogeneous – In Python, a homogeneous data structure is one that contains data elements of a similar type. An example would be a list containing only integers.  Many computer scientists agree that lists are better suited for homogeneous data.
Introduction
A tuple is an immutable coma separated list of values.  The difference between a list and a tuple is that lists are mutable (their individual item values can be changed) and tuples are immutable (their entire value must be reassigned).  According to programming gurus, this key fact makes tuples better containers for heterogeneous data groups and lists better for homogeneous data.  I'm not sure why tuples' immutable property make them better for holding data of different types,like characters, strings, integers and floating point numbers, but that's what the experts seem to say.  For more information on the differences between Lists and Tuples, check out the web pages listed above.  

As it turns out, tuple is not some made-up word, it is actually a mathematic term for a finite, ordered set of elements.  The Wikipedia page (link above) is pretty interesting, if you like reading about math.  In addition to the fact that tuples are immutable and better suited for heterogeneous data groups,  there are a few more situations where tuples are preferred:

· Tuples can be used as reliable function “Return” values because there is a smaller chance their value can be altered.

· Tuples should also be used as function arguments for the same reason.  Their immutable quality makes them less likely to cause programming errors.

· Tuples can be used as Dictionary keys because they are immutable; lists cannot.  If you want to use a sequence as a dictionary key, Lists will not work.  You must use a tuple.  These points are outlined in section 12-8 of the text. 

Tuples Facts
· Tuples are coma separated sets of values (can be enclosed in parenthesis or not)

· Tuples are python iterable sequences (can be traversed with a FOR loop)
· They are similar to Lists because:

· their elements can be accessed with an index

· their elements can be accessed with slice notation [1:3]

· their values can be of any type (string, integer, float, list, etc . . .)
· They are different from Lists because:
· tuples are immutable

· they are preferred for use with heterogeneous data (elements of different data types)

Interpreter Exercise 1 – Creating Tuples
Many of the examples in this exercise are in the text, Think Python, by Allen Downey, (Section 12.1 – Tuples are immutable).  Lets create some tuples:

>>> t1 = tuple()

>>> t1

()

>>> type(t1)

<class 'tuple'>

OK, “t1” is a tuple.  An empty tuple is represented by empty parenthesis and the type() function confirms that “t1” is indeed a tuple. Since a tuple is a comma separated set of values, you can simply enter values with a coma between them.

>>> t2 = 'b', 'c', 'd'

>>> t2

('b', 'c', 'd')

Do a type(t2) if you like but the parenthesis should tell you “t2's” type.  You can even create a tuple with just one element, but ya gotta use the comma!  Be sure to print t3 and check its type if you lilke.

>>> t3 = 'e',

Tuples are sequences like strings and lists so they support concatenation.  It seems that our t2 and t3 tuples need each other.  

>>> t2 + t3

('b', 'c', 'd', 'e')

How would you put the element 'a' at the beginning of this tuple? I'll give one little hint.  Strings must be concatenated with strings, lists with lists and tuples are no exception. How would you get this output?

>>> <1 line to concatenate 'a'.>
('a', 'b', 'c', 'd', 'e')

The tuple() function can also convert strings and lists into tuples. Put a string directly into the tuple function like this:

>>> t3 = tuple('Hello World') 

>>> t3 

('H', 'e', 'l', 'l', 'o', ' ', 'W', 'o', 'r', 'l', 'd') 

This example makes a list of heterogeneous data and then converts it into a tuple.  Use the type() command to verify if you like.

>>> list_1 = ['Tom', 'Cruse', '555-1212', 1234] 

>>> t4 = tuple(list_1)

>>> t4

('Tom', 'Cruse', '555-1212', 1234)

Interpreter Exercise 2 – Tuple Slices
Tuple elements can be accessed with an index just like strings.  We have number data in the “t4” tuple we created above.  Lets check if Tom Cruse's telephone number is actually a number:

>>> type(t4[2]) 

<class 'str'> 

Now lets check Tom's ID number in the 4th position of the tuple to confirm what we already know, that tuples can hold data of different types:

>>> type(t4[3]) 

class 'int'> 

Python Iterator/Generator Objects
This is Unit 6, so you should be ready for some advanced topics.  The text introduces the zip() and enumerate() functions.  Both of these functions return tuples.  As explained in section 12.5 of the text, the zip() function takes 2 sequences, such as a strings, lists and tuples, and combines them together; here is the example from the book:
>>> s = 'abc' 

>>> t = [1,2,3] 

>>> zip(s, t) 

<zip object at 0xb6f73f2c> 

Unlike the book example,  the result in Python 3 has the interpreter pointing to a “zip object” somewhere in the computer's memory.  Python does this to save memory space.  Instead of combining the string in “s” ('abc') and the list in “t” ( [1,2,3] ) and saving the result in memory, Python creates an “object” (I presume a type of algorithm) that generates the data when it's needed, like in a FOR loop.  Instead of writing a program to generate the tuples in the zip object we just created above, you can run a loop directly in the interpreter.  You must just remember that loops, functions and IF statements need to have their body statements indented.

>>> for result in zip(s, t): 

...     print(result) 

... 

('a', 1) 

('b', 2) 

('c', 3) 

Explanation:
· Just like in a program, FOR statements can be written into the interpreter.  When you press “Enter” at the end of the FOR statement (after the colon), the interpreter prints 3 dots because it's allowing you to enter the body statements.

· You must put a tab (or 4 spaces) and then type the print statement.

· Another 3 dots appear to let you type more commands, but since you are finished, simply press “Enter” to tell the interpreter your are done.

· The interpreter runs your loop.

The zip() function combines one element from each sequence into a tuple because we asked for only one variable in our FOR statement (result).  If you put 2 variables in the the FOR statement, you can print the elements separately.  Here is a FOR statement declaring 2 variables:

>>> for var1, var2 in zip(s, t):

Can you print the 2 variables using a FOR loop in the interpreter?

Interpreter Exercise 3 – Using enumerate()
· Print the elements of “s” and their index as a tuple.

· Print the elements of “s” and their index as individual values.

· Print the elements of “t” and their index as a tuple.

· Print the elements of “t” and their index as individual values.

The enumerate() function returns a tuple that contains 2 items; a sequence element and its index number.  Enumerate() is a very handy tool for looping through a sequence (list, string or tuple) to find either an element or index or both.  For practice, use enumerate() to print the “s” string, and the “t” list elements along with their index numbers.  Print the results both as tuples and as individual elements.  Do this in the interpreter using the same FOR loop syntax as the zip() function.  The difference is the enumerate() function takes only one argument. Check section 12.5 of the text for an example

Summary
This lesson has no programming exercises because the mechanics of using tuples has been covered in the lessons on lists.  Exercises will be presented after we cover Python dictionaries in the next lesson.  As with all aspects of programming, these more advanced data structures (tuples and dictionaries) allow us to do more complex and useful programs.

Chapter 12 also touched on the “*” “Gathers and Scatters” operator.  All programming tools have been invented to solve a problem.  As a programmer I often found my self in the middle of a problem saying “If I could only  . . . !”  The author of the text obviously feels the “*” “Gathers and Scatters” operator is a tool you will need in the future.  I don't get it's immediate importance but will keep it in my tool box.

