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Python Data Structures 
Regular Expressions

CUHK MSc Data Science & Biz Stat. Program
STAT5106 - Programming Techniques for Data Science
Week 3 @ 26 Sept 2024 



What is Data ?

See whether we 
can obtain…463 EB per day !!! (2025)



Data Analysis flow

Data Analysis Visuals



Data Analysis flow

Data

● xlsx
● csv
● sas7bdat
● SQL db
● Datalake
● HBase
● jpg
● mp4
● ...

Analysis Visuals

● Excel chart
● R ggplot
● SAS VA
● Python 

matplotlib
● Tableau
● PowerBI
● Google 

DataStudio
● ...



What is BIG DATA ?

NOT ONLY
大

快

多

真



Big Data Computing Architecture - Hadoop & Spark



Data Structures, Algorithm in Programming

● Algorithm: (coding in previous lesson)
A set of rules or steps used to solve a 
problem

● Data Structure: (variables)
A particular way of organizing data in a 
computer

● NOW more Data Structure

In Python In R

Tuple / List / 
Dictionary

Vector / List

Series / DataFrame in 
Pandas

data.frame / tibble / 
data.table

Array in Numpy Matrix

(Big) Data

+

Algorithm

&a Dictionary



Structured Data vs Unstructured Data



Start Coding...
Please access...Week_3_Tuple_List_Dict.ipynb 



Lists, Tuples, Dictionaries

● Tuple - x = (1, 'a', 2, 'b’)
○ cannot be altered

● List - x = [1, 'a', 2, ‘b’]
○ can be altered

● Dictionary - x = {‘a’: 1; ‘b’: 2}
○ Collection of key-value pairs
○ x.keys() = [‘a’, ‘b’] ; 

x.values() = [1, 2]
● Note

○ string = tuple of characters
○ Tuple & List can use slicing properties (x[0:5])
○ List vs Dictionary

■ List: A linear collection of values that stay in order
■ Dictionary: A “bag” of values, each with its own label

○ Dictionary input = JSON



Shorten For loops

● Map
○ Map(function f, list)  = output each f(x) in list

● Lambda = one line function
○ my_function = lambda a, b, c : a + b

● List Comprehensions
○ my_list = [number for number in range(0,1000) if number % 2 == 0]

NOTE: This is not R - NO VECTORLIZED CALCULATION ! until you have pandas and numpy. 



Start Coding...again
Please access...Week_3_Regular_Expressions.ipynb



Regular Expressions

● The concept arose in the 1950s when the American mathematician Stephen Cole 
Kleene formalized the description of a regular language - An area of Math Logic.

● Very powerful in string searching and quite cryptic
● Fun once you understand them
● Again, further reference from Dr. Chuck

Basics
. Matches any character

* Repeats a character zero or more times
+ Repeats a character one or more times
? Appears a character zero or one time only



Regular Expression Cheat Sheet

^ Matches the beginning of a line
$ Matches the end of the line

\s Matches whitespace
\S Matches any non-whitespace character
[aeiou] Matches a single character in the listed set
[^XYZ] Matches a single character not in the listed set
[a-z0-9] The set of characters can include a range

( Indicates where string extraction is to start
) Indicates where string extraction is to end

*? Repeats a character zero or more times (non-greedy)
+? Repeats a character one or more times (non-greedy)

More Example in the jupyter notebook...

Use in python
import re

re.search(pattern, text)
re.findall(pattern, text)



Data Analysis Process

Data Analysis Visuals

Exploratory Data Analysis

Week 4, 7 Week 8

Week 9re / urllib / 
beautifulsoup

Week 5, 6



Assignment 2

Please check the link of Assignment 2 here



To be continue…


