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Beginner?

Just use Google Colaboratory! (web-based version of Python Juypter notebook)
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https://www.markdownguide.org/cheat-sheet/

IPython (markdown language)

https://www.markdownguide.org/cheat-sheet/
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• Supports additional file creation and management (also Google Drive linking)

• By default saved in Google Drive, can also save notebooks to Github or export

IPython (files)
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IPython (getting information)

help(<item>)
<item>?
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IPython (getting source code)

item?? foo??
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IPython (getting suggestions – table completion)

Tab completion (mimics the pop-up you get in most IDEs for completion)
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IPython (getting suggestions – wildcard)

*Text?
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IPython (running external python .py files)
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History stored in array blocks In and Out
Here In[9] produced Out[9] = 100, so we used it in In[10] as input to make Out[10]

IPython (In/Out)

Great when you have a long or large calculation you 
don’t want to re-calculate but didn’t store into variable_ for previous

__ for previous previous
___ for previous previous previous
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You can also use variables to store data in between blocks which is often a better
But do remember you have to run a previous block before later can access it

IPython (variables)
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Not only can use access terminal commands using !
But you can also get data from them, or send data out of program
Some commands don’t need !, like run, cd, mkdir, ls, cp, rm, cat, man, more, mv, …

IPython (terminal commands)
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Some More Common Advanced Python 
Seen in Data Science
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Generators

• Function that returns on each yield call, tracking state so it can be restarted to 
continue

Can make a quick float range function 
this way for looping
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Creates tuple with incrementing index
Input can be any generator

Enumerate
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Zip

• Put two similar length things together (list/tuples)
• Extra length part in either list would be ignored



17

Zip to dictionary

• Dict via zip mapping
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Data structure comprehension

• Create list in-line
• dict/set applicable
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Mapping

• Map a function onto another collection
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Mapping – functions are objects

• Even your own function can be applied as mapping
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Lambdas

• Lambda – make short function into inline expression (easy for mapping)
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Accumulate, Reduce, Groupby

• https://docs.python.org/3/library/itertools.html accumulate, groupby
• https://docs.python.org/3/library/functools.html reduce

https://docs.python.org/3/library/itertools.html
https://docs.python.org/3/library/functools.html
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Reduce, Groupby (non-lambda)

• If lambdas were overwhelming
• Reduce is a 2 argument function, groupby is 1 argument boolean function
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Product, Permutations, Combinations

[('A', 'A'), ('A', 'B'), ('A', 'C'), ('A', 'D'), ('B', 'A'), ('B', 'B'), ('B', 'C'), ('B', 
'D'), ('C', 'A'), ('C', 'B'), ('C', 'C'), ('C', 'D'), ('D', 'A'), ('D', 'B'), ('D', 'C'), 
('D', 'D’)] 

[('A', 'B'), ('A', 'C'), ('A', 'D'), ('B', 'A'), ('B', 'C'), ('B', 'D'), ('C', 'A'), ('C', 
'B'), ('C', 'D'), ('D', 'A'), ('D', 'B'), ('D', 'C’)] 

[('A', 'B'), ('A', 'C'), ('A', 'D'), ('B', 'C'), ('B', 'D'), ('C', 'D’)]
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Random

• Psuedo-random number generation -> ‘pseudo’ because everything is a numerical sequence beginning at some seed

• import random as rand

• rand.seed(<seed>) -> is used to set this starting point if we want consistent behaviour each time program is run

• randint is single integer, randrange can allow you to select integer from dictate consistent range
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Random

• rand.choice() lets you select from a collection, and choices() a collection from a collection (valid to re-select things)

• rand.shuffle() will randomly permutate your collection, rand sample is like choices() without replacement (select each item once)

• rand.random() -> random real number between 0 and 1

• rand.uniform() -> random real number in dictate range

• rand.normalvariate() -> one of a number of distribution based random real number range selectors



Onward to … 
numpy.

Jonathan Hudson
jwhudson@ucalgary.ca
https://pages.cpsc.ucalgary.ca/~jwhudson/
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