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List vs str

• List and string – similar but different (str is immutable)
• Convert a string to a list of chars



String to list (cont’d)
• Splitting a string to words

• Specify delimiter



List to str

• Joins list into a string



Aliasing



List as an argument
• Passing lists as arguments to a function
• Will changes made to a list inside a function remain effective?

[0,1,2,3]
l

mylist



List as an argument
• What about this example?

• The “assignment” ruins the aliasing!

[0,1,2,3]
l

mylist

[0,1,2,3]l

mylist [0,1,2,3,4,5,6]



Difference between operations that modifies 
a list or creates a list 
• Operations that modifies: append, extend, del, etc. 
• Operations that creates: assignment

• Taking a slice of t, it will not delete the head of t



Difference between string operations and list 
operations
• String: return new string, original string unchanged
• List: return None, original list updated



List modifications

• Adding an element x to the end of a list t. Which ones of the following 
work?

• Pass in the element to append, when “+” all arguments are lists



Debugging

• What could go wrong?



Debugging

• What could go wrong?



Debugging

• Thank you



Exercise 

• Thank you



Exercise 

• https://www.py4e.com/code3/mbox.txt



Exercise

• Thank you



Exercise

• Thank you



Dictionary
• Collection of key-value pairs

• Indexing: use “[ ]”



The end

• Length, in – check if a key is in the dictionary

• keys = eng2sp.keys() -- get a collection of keys
• vals = eng2sp.vals() -- get a collection of vals



The end

• Thank you



Checking whether a key/val exists in a dict

• Use “in”
• xxx in myd
• keys = myd.keys()

xxx in keys
• keys_list = list(keys)

xxx in keys_list



“in” – scalability issue

• Thank you



“in” – scalability issue

• Thank you



“in” – scalability issue

• range(10000)
in keys – 6.3 ms
in keys_list – 780 ms
• range(100000)

in keys – 50.6 ms
in keys_list – 1min 19s = 79,000 ms
• keys – implemented using hash table 

constant operation for each ”in” operation
• keys_list – linear operation

can be as expensive as the list length (1,000,000 here) 



Exercise



“in” – scalability issue

• Thank you



Counting letters
• Dictionary implementation: 
• do not need to know what letters are, 
• only create entries for letters appeared



Counting letters
• Simplify with get (return the second arg if the key does not exist)



Counting words in a document

• Thank you



Enumerate through a counting dictionary

• How to:
• Only output the ones with >10 counts

• Out the words in alphabetical order



Solutions



Advanced parsing: removing all punctuations

• Thank you



• Thank you

Advanced parsing: 
• removing all punctuations
• convert all words to lowercases



Exercise
• https://www.py4e.com/code3/mbox.txt
• https://www.py4e.com/code3/mbox-short.txt

https://www.py4e.com/code3/mbox.txt
https://www.py4e.com/code3/mbox-short.txt


Exercise



Exercise



Exercise



Homework

• Given data files from UCI (will give a list)
• Convert the data into a list of lists
• A list of data, each datum is a patient or other person/object instances
• Each datum is a list of attributes (same length, same correspondence)
• If continuous value, keep the value
• If categorical value/nominal value, construct a set/dictionary with the 

attribute being the key
• If missing value “?”, use None



Homework

• Compute basic statistics of each attribute
• All statistics of the attributes form a list (one attribute per item)
• If a continuous-valued attribute: save max, min, mean, standard deviation 
• If a categorical: construct a dictionary to count frequencies
• Skip missing value ”None” when you calculate these statistics

• Generate a normalized data
• Filling missing value: 

• for continuous-valued attributes: use mean
• For categorical-valued: use maximal frequency value

• Normalize the data
• For continuous-valued attributes: new val = (org val – mean) / std
• For categorical: map values to 0, 1, 2, …., L, have a dictionary mapping org val to new val



The End

• Thank you


