Python Unit 6

Lesson 3
Dictionary Methods
Suggested Readings
from: Python.org – Built-in Types (Mapping Types – dict)


https://docs.python.org/2/library/stdtypes.html#mapping-types-dict

11.3 – Reverse lookups


11.4 – Dictionaries and lists
Introduction
Dictionaries are useful tools and they have some useful methods for working with them.  The following is a short list of a few:
clear() – Remove all items from the dictionary.
copy() – Return a shallow copy of the dictionary.  
fromkeys(seq[, value]) – Create a new dictionary with keys from seq and values set to value (value defaults to None)
get(key[, default]) – Return the value for key if key is in the dictionary, else default. If default is not given, it defaults to None, so that this method never raises a KeyError.
items() – Return a copy of the dictionary’s list of (key, value) pairs.
keys() – Return a copy of the dictionary’s list of keys. 
setdefault(key[, default]) – If key is in the dictionary, return its value. If not, insert key with a value of default and return default. default defaults to None.
update() – used to combine 2 dictionaries or add “dictionary like objects” to a dictionary. Common formats for update are: (d1 and d2 are dictionaries in the following examples)


d1.update(red=1, blue=2) 
– adds 2 new items to d1


d1.update({'green' : 34})
– adds 1 new item to d1


d1.update(d2) 


– adds the items in d2 to d1
values() – Return a copy of the dictionary’s list of values. 

Interpreter Exercise
This interpreter exercise is a little different from those before.  Instead of demonstrating code and letting you (hopefully) type along, This exercise is more like a quiz.  Follow the steps and answer the questions:

1. Create a dictionary called “d1” with the following items. – {'a': 1, 'c': 3, 'b': 2} –   (use any method you like to create the dictionary).

2. Create a copy of “d1” and call it “d2.”  Use the copy() method (HINT: copy takes no arguments)

3. Compare “d1” and “d2” to see if they match (d1 == d2) (which they will)

No great mystery here (“d2 = d1.copy()” in case you got stuck).  You can even delete all the items from one of your dictionaries with the clear() method  and then recreate it with another copy() command. Then you can brag to your friends you have used several dictionary methods.

Interpreter Exercise (Warning: no answers)
The stuff in this exercise works really differently in Python 2 and Python3! Playing with these methods raised a bunch of questions and some frustration and I wanted to share my misery with you.

The next 2 methods are really useful! keys() and values() will produce a list of dictionary keys and dictionary values – sorta-kinda!  We're back to our old tricks, just type in the following:
>>> dkeys = d1.keys() 

>>> dvals = d1.values() 

>>> dkeys 

dict_keys(['a', 'c', 'b']) 

>>> dvals 

dict_values([1, 3, 2]) 
Now do a type() command on dkeys and dvals and you will find they are not lists.  In Python 2 they were!  Now for another difference between Python 2 and 3. In Python 2 the zip function produces a list of tuples:
>>> zip(dkeys, dvals) 

[('a', 1), ('c', 3), ('b', 2)] 

>>> type(zip(dkeys, dvals)) 

<type 'list'> 
In Python 3 however, things have changed. The zip() function now produces a “zip object.”
>>> zip(dkeys, dvals) 

<zip object at 0xb6fa6dcc> 
to see the results you need to use a FOR statement:
>>> d7 = zip(dkeys, dvals)

>>> for k, v in d7: 

...     print(k, v) 

... 

a 1 

c 3 

b 2 
HERE IS THE ENIGMA!
The above code prints the zip object one time.  If you run the loop again, it prints nothing. It is as if the zip object can only be used once and then it is used up.  Can you explain this? What is a zip object exactly?

Reverse Lookup
The first lesson on dictionaries mentioned that they easily do lookups on their keys with the IN keyword but to do a lookup on dictionary values takes more computer time and work.  One quick way to see if a value is in a dictionary is with the values() method. Here is an example:
>>> dvals = d1.values()

>>> 'b' in dvals

True
That's easy enough, but this little trick only tells you the value exists in the dictionary.  It doesn't give you the corresponding key and you don't know if there is one or more occurrences of the value.  On page 104 of the text, Think Python by Allen Downey, there is an example of a reverse lookup.  This technique will give you the key when you know a value but it will only find the first occurrence.  If the value is associated with more than one key you might not find what you are looking for. 

Another technique for finding the key (or keys) associated with a dictionary value is by inverting that dictionary. That's where you create a second dictionary from the first, where the values become the keys and the keys are made into values.  The new dictionary will store its values as lists.  The text shows the code for inverting a dictionary on page 105. This will help you with the programming exercise.

Programming Exercise
Write a program that inverts the histogram dictionary form lesson 2.  The histogram program created a dictionary of letters as keys and values of occurrences of those letters.  Add a function to that program that makes another dictionary that uses the occurrences as keys.  You will need to put the values in lists because many of the keys (number of occurrences) will have more than one value (letter).  Print the inverted dictionary as well as the original.

