Python Unit 6

Lesson 2
Introducing Dictionaries
Suggested Readings

Chapter 11-- Dictionaries


11.1 – Dictionaries as a set of counters

Terms
Database – a database is an organized data set (data structure) made of data records where each record contains the same fields.  An example would be a telephone book.  Each record in a phone book contains: a name, an address and a telephone number.  One field in a database is usually assigned as a key to organize and access information.  In a phone book, the name field would be the logical key to lookup phone numbers.
Hash – In computing, a “hash” or “hash value” is a number used to identify a data set; like a string, a file or the entire contents of a computer hard drive. The hash is a unique value, created by doing a special calculation on the data set (called an algorithm).  It is theoretically impossible for 2 different data sets to produce the same hash value.  Hashes are used to verify that 2 data sets are identical but the hash cannot be used to reconstruct the data set.  The calculation only works in one direction.  Hashes are used to confirm the accuracy of data transmissions, encrypt data and with Python dictionaries, rapid data lookups.
Hash Table – (also called a hash map) is a data structure that uses hash values to as index keys.  Hash tables are used to do very rapid data lookups.
implementation – An implementation is a way of performing a computation; some implementations are better than others depending on the application.
Introduction
A python dictionary is a powerful and flexible data structure and the last subject in this course in basic Python programming.  Dictionaries are more complex than lists or tuples in the way they are coded but also in the way they work. Dictionaries can do very fast lookups and can organize data in more sophisticated ways than we have been able to do up until now.  Dictionaries resemble simple databases that use hash keys. They can be quickly setup and used analyze and manage data.

Definition: A Python Dictionary is a sequence data structure like a list, but each item in the dictionary consists of 2 parts: “a key” and “a value”.  Dictionaries use this “key to value” relationship much like a real dictionary is used to associate a word to its definition.
Dictionaries can be searched quickly and easily by their key using the IN keyword or the FOR – IN loop.  It is more difficult to do a search by value.  Dictionaries are easily set up and are used to arrange and analyze data.  The last lesson in this unit will ask you to use dictionaries to sift through large text files to extract information.  But first lets learn how to make dictionaries.

Interpreter Exercise:  (Creating Dictionaries)
A dictionary is represented with curly brackets( {} ).  Each “key to value” item is separated by a coma.  The first part of a “key to value” item is the key, the second is the associated value.  Please work along with this exercise by creating the following dictionaries. Here is a really quick easy way to declare an empty dictionary:
>>> d1 = {}

>>>d1

{}
You can also add values to your dictionary assignment:
>>> d2 = {'people' : 2, 'dogs' : 4, 'insects' : 6, 'spiders' : 8, 'millipede' : 1000}

{'people': 2, 'dogs': 4, 'millipede': 1000, 'spiders': 8, 'insects': 6}
Dictionary, “d2” associates creatures, to the number of legs they have.  Creatures are the key, and legs are the value.  If you print the dictionary, you will notice the dictionary did not print the items in the same order as they were entered.  That's because dictionaries index their items using hash tables, but we will get to that later.  Another quick way to make a dictionary is with the dictionary constructor function:
>>> d3 = dict()

>>> d3

{}
and yes, you can add elements with this method but be careful, the syntax can be confusing.  This first example lets you enter strings as keys and there is no need to use quotes:
>>> d4 = dict(Adam = 111, Betty = 222, Carol = 333)

>>> d4

{'Betty': 222, 'Adam': 111, 'Carol': 333}
Another syntax lets you enter or convert a list of tuples. Remember, each dictionary item must be a key to value pair.
>>> ls = [('Danny', 444), ('Edward', 555), ('Frank', 666)] 

>>> d5 = dict(ls) 

>>> d5
{'Frank': 666, 'Danny': 444, 'Edward': 555}
Interpreter Exercise:  (adding items to a dictionary)
Dictionary keys are easy to access with the IN keyword and FOR – IN loop.  If you created the 5 dictionaries in the exercise above, we can see if Betty is in “d4”

>>> 'Betty' in d4 

True 

We can also print the keys in “d5” with a loop in the interpreter:
>>> for d_key in d5: 

...     print(d_key) 

... 

Frank 

Edward 

Danny 
Values however, are available by using their keys:

>>> d4['Betty']

222

There are several ways to add items to a dictionary.  The The most common is this one:

dictionary_name[new_key] = new_value
Adding George to d5 would look like this:
>>> d5['George'] = 777

>>> d5

{'Frank': 666, 'Edward': 555, 'George': 777, 'Danny': 444} 
 There is also an update() method to add items.  Here are 2 different usages of update():
>>> d1.update(a = 1) 

>>> d1.update({'b' : 2}) 

>>> d1 

{'a': 1, 'b': 2} 
Quick Summary
Before we move on, here are 5 examples of how to make a dictionary in Python:
>>> a = dict(one=1, two=2, three=3) 

>>> b = {'one': 1, 'two': 2, 'three': 3} 

>>> c = dict(zip(['one', 'two', 'three'], [1, 2, 3])) 

>>> d = dict([('two', 2), ('one', 1), ('three', 3)]) 

>>> e = dict({'three': 3, 'one': 1, 'two': 2}) 

>>> a == b == c == d == e 

True
We have covered most of these examples above.  Example “c” uses the dict() constructor and the zip() function. The zip() function takes 2 sequences (list, string, tuple) and combines them into an iterator.  

Quiz
1 – Use the update() function to add items to “d1” and produce this output:


>>> d1 


{'a': 1, 'c': 3, 'b': 2, 'd': 4} 
2 – Write the code that will add 3 items to “d3” using the “d_name[key] = value” technique
3 – Write the code that will loop through “d5” and print both the key and the value.

4 – What is the error in the following code:
>>> bird_dictionary = dict('sparrow'=2, 'blue jay'=1, 'pigeon'=5, 'hawk'=7)
How Dictionaries are Used
On page 102 of the text, the author tells us that dictionaries are often used a a set of counters.  He give us some code for what he calls a histogram.  This code is for a dictionary implementation that counts the occurrences of characters in a string.  Each character in the string will be a unique key in the dictionary. The value of each key will be the number of times the character occurs in the string.  Be sure to read Section 11.1 of the text to help you with programming exercise 2 below. 

Programming Exercise
Program 1 – Write a function that builds a dictionary of letters as keys, to their position in the alphabet as values ('a' is equal to 1 and 'z' is equal 26). Then simply print the dictionary. 
Optional Challenge:
Modify the program above to search the dictionary by the letter key to find the position or by position to find the letter.  The program should continue until the user decides to stop. Make sure you trap input errors (numbers out of range and non-alpha characters).

Program 2 – Write a program that accepts a data string and counts the occurrences of the characters in that string (the histogram program on page 102).  Use a dictionary implementation and print the dictionary to show the results.  You may also display more detailed results like each character and the number of occurrences.

