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Python is the most popular programming languages in 2025

2Image Source: IEEE Spectrum. The Top Programming Languages 2025

https://spectrum.ieee.org/top-programming-languages-2025


Image Source: Harris et al (2020). Array programming with NumPy. Nature

Scientific Python Ecosystem
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https://www.nature.com/articles/s41586-020-2649-2


Benefits of Learning Python
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Benefits of Learning Python
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• Abstract low-level details for ease of use.

• Require fewer lines of code than languages like C/C++.

• English-like syntax. Easy to Read, Learn and Write.

• Coding Style. Follow guides like PEP 8, PEP 20.

• Execute the code line by line. Any error 

happens, it stops further execution and 

reports back. More Details  

• Free to use and large active community.

• Python, R, Julia (widely-used programming 

languages in Bioinformatics) are all 

open-sourced.

Image Source: www.javatpoint.com

https://peps.python.org/pep-0008/
https://peps.python.org/pep-0020/
https://dev.to/imsushant12/understanding-python-bytecode-and-the-virtual-machine-for-better-development-55a9


Today, We Will Cover the Following Topics:

Variables, Control Flows, Collections

Class
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Google Colaboratory Visual Studio Code

Sublime Text

GNU Emacs

PyCharm

IntelliJ IDEA

NotePad++

+

Python

Editor

We Choose to Use Google Colab

To Run a Python Code, You Need ...
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Cloud-Based & No need for complex configuration setup
• Run Python in your browser effortlessly.

Pre-Installed Libraries
• Access a wide range of Python libraries out-of-the-box.

Integration with Google Drive
• Save, manage and access your work seamlessly through Google Drive.

Free Access to GPUs
• Enhance performance for machine learning and other data-heavy operations.

Interactive Environment
• Supports rich media, charts and interactive widgets.

Source: Google Colab: Cloud based Python IDE

Benefits of Using Google Colab

Google Colaboratory

+
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Python

https://deepsoft-tech.medium.com/google-colab-cloud-based-python-ide-ff6f63306694


Google Colab Setup 
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1. Log in to your Google Drive
2. Click New → More → Google Colaboratory

(If you don’t see it, install from the Marketplace.)

1. Go to Google Colab
2. Upload an .ipynb File

(Select File → Upload notebook)
● Today’s Colab Example

Option 1: From Google Drive Option 2: From Colab Website

https://workspace.google.com/u/1/marketplace/search/colaboratory
https://colab.research.google.com/?authuser=1&hl=en
https://colab.research.google.com/drive/1-94Ws4yLD5KlFYi3JSmLnpPADaWxKPB-?usp=sharing


Expression vs. Statements

Statement: A piece of code that performs an action → it tells the program what to do

Ex: 1.

2.

3.

4.

Expression: A piece of code that produces a value

Ex:                      ,                                            ,

Demo

operator

operands

Some operators are applied before others

*,  / and % happen before + and -

Source: 1.1 Programming Model. Algorithms, 4th Edition. Robert Sedgewick and Kevin Wayne
Source: geeksforgeeks, Expressions in Python 
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https://algs4.cs.princeton.edu/11model/
https://www.geeksforgeeks.org/expressions-in-python/


Visualize the Process of Execution:
• Use Python Tutor to see how each line of code is executed in real time.

⚬ Click on the Edit Code & Get AI Help. 

Be the Green Arrow           :
• Imagine yourself as the green arrow and move line by line.

Focus on the   Left = Right   in each line.

Source: CS61A, UC Berkeley, Prof. John DeNero

Left
Assignment (0/6)

Right
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Demo

https://pythontutor.com
https://pythontutor.com/visualize.html#code=def%20listSum(numbers)%3A%0A%20%20if%20not%20numbers%3A%0A%20%20%20%20return%200%0A%20%20else%3A%0A%20%20%20%20(f,%20rest)%20%3D%20numbers%0A%20%20%20%20return%20f%20%2B%20listSum(rest)%0A%0AmyList%20%3D%20(1,%20(2,%20(3,%20None)))%0Atotal%20%3D%20listSum(myList)&py=3
https://cs61a.org


(= Right) is evaluated, and its value is bound to the variable named  (Left =)
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Assignment (1/6)
Left Right

Source: CS61A, UC Berkeley, Prof. John DeNero

An expression called
(String Value)

https://cs61a.org


(= Right) is evaluated, and its value is bound to the variable named  (Left =)

Source: CS61A, UC Berkeley, Prof. John DeNero 13

Left
Assignment (2/6)

Right

An expression called
(Integer Value)

https://cs61a.org


An expression called (= Right) is evaluated, and its value is bound to the variable named  (Left =)

which will bring us to 32

Source: CS61A, UC Berkeley, Prof. John DeNero 14

Left
Assignment (3/6)

Right

https://cs61a.org


An expression called (= Right) is evaluated, and its value is bound to the variable named  (Left =)

16 +  3, which will bring us to 19

Source: CS61A, UC Berkeley, Prof. John DeNero 15

Left
Assignment (4/6)

Right

https://cs61a.org


An expression called (= Right) is evaluated, and its value is bound to the variable named  (Left =)

32 - 16, which will bring us to 16

Source: CS61A, UC Berkeley, Prof. John DeNero 16

Left
Assignment (5/6)

Right

https://cs61a.org


Execution Rule for Assignment Statements:
1.  All Expressions on the Right side of = are computed from Left to Right.
2.  Assign result(s) from 1. to the Variable(s) on the Left side of = in the current frame.

Source: CS61A, UC Berkeley, Prof. John DeNero 17

Left
Assignment (6/6)

Right

32 - 16, which will bring us to 16

An expression called (= Right) is evaluated, and its value is bound to the variable named  (Left =)

https://cs61a.org


Type
Allows 

Duplicates?
Mutability (can it be changed after being created?) Ordering Brackets

List Yes Changeable (mutable) Ordered [ ]

Tuple Yes Not changeable (immutable) Ordered ( )

Dictionary No (for keys) Changeable (mutable), indexed by keys Unordered { } (key:value pairs)

Set No Cannot be changed in place, but can add items; non-indexed Unordered { }

Control Flow

Collections

• Decide which parts of your code run (and how many times) based on conditions. 
They help you organize logic and promote code reusability.

items

Table Source: Medium. Python Collections — List, Tuple, Dictionaries & Sets 18
Demo

• Built-in data structures that store multiple items in a single variable. 
Each types have distinct rules for ordering, mutability, and duplication.

https://hritikaa9.medium.com/python-collections-list-tuple-dictionaries-sets-4d3f046d285c


Ends function call & Send data back to the program

Variables / Arguments 

• A function is a reusable block of code that runs only when called. 
It helps keep your program organized and easier to maintain.

19

Function



• color
• name

dog_bark()

attribute
attribute

method

Dog (class)

• self refers to the current instance (object).

• a dot(.) in object.attribute or object.method() means you are accessing an attribute or invoking a method on that 

particular object (or class).

• __init__ : a special method called automatically when creating a new Dog object.

starts and ends with two underscores

• A class is a blueprint for creating objects.

• You can create your own class to define attributes (with variables) and methods / behaviors (with functions).

20

Class



• color
• name

dog_bark()

attribute
attribute
method

Dog (class)

chill_dog (instance object)

• color:
• name:

dog_bark()

brown

 chillguy
• color:
• name:

dog_bark()

yellow

nochill_dog (instance object)

no_chillguy

More example about class (github) - Linear Regression
Image Source: ChillGuy. Philip Banks , KC Green, On Fire

• A class is a blueprint for creating objects.

• You can create your own class to define attributes (with variables) and methods / behaviors (with functions).

21
Demo

Class

https://github.com/pystander/Simple-ML/blob/main/supervised_learning/linear_regression.py
https://www.instagram.com/philbbankss/
https://gunshowcomic.com/648


Library: 
• a collection of related modules and packages.

• an umbrella term refers to a reusable chunk of code. 

Ex: 

Package: a collection of modules.

Ex: 

Source: Medium. The Difference between Module, Package, Library, and Framework
Source: Medium. 6 Must-know words in Python

Module: a collection of functions or objects.

Ex: random, datetime

~ ~
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Demo

When Building a Python Project...

https://medium.com/@gennohjor/the-difference-between-module-package-library-and-framework-5113e3c11257
https://medium.com/pythoneers/6-must-know-words-in-python-ac87ab420ab7
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Think TOP-DOWN: start with 

picking a framework, add libraries, 

then define custom code if needed

bottom

top
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When Building a Python Project...

Source: Medium. The Difference between Module, Package, Library, and Framework
Source: Medium. 6 Must-know words in Python

https://medium.com/@gennohjor/the-difference-between-module-package-library-and-framework-5113e3c11257
https://medium.com/pythoneers/6-must-know-words-in-python-ac87ab420ab7


Quiz

Q1. What happens when you run this code?

A. 5 5 5
B. 5 1 1
C. 5 1 5
D. 1 1 1

Q2. What does PEP 20 (The Zen of Python) say? 
Select all that apply. 
(Hint: Open a Python shell and run  import this )

A. Readability counts.
B. Errors should pass easily.
C. Nested is better.
D. Namespaces are one honking great idea -- 

let's do more of those!

Q3. Open a Python shell in your terminal (check 
HTGAA Pre Bootcamp Python Course).
Find the smallest integer n that satisfies ALL of 
these:

1. 2000 < n < 2500
2. n leaves remainder 6 when divided by 

10 ( n % 10 == 6 )
3. n leaves remainder 3 when divided by 7   

( n % 7 == 3 )

24

https://peps.python.org/pep-0020/
https://github.com/ethanitovitch/htgaa_python_course


Be the Green Arrow           and follow each line as it executes.           

Learn from bottom to top, but build from top to bottom!

Feel free to drop me a line If anything is unclear or incorrect!

Pay attention to the error messages. Fixing them sharpens your skills.

Keep Grinding!  Divide & Conquer :D

Takeaways
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