
Lecture 1 - Introduction & Python Setup

Management Science

Dr. Tobias Vl�ć ek

About this Course

About me

• Field: Optimizing and simulating �omplex systems
• Languages: of �hoi�e: Julia, Python and Rust
• Interest: Modelling, Simulations, Ma�hine Learning
• Tea�hing: OR, Algorithms, and Programming
• Conta�t: vl�ek@beyondsimulations.�om

. . .

 Tip

I really appre�iate a�tive parti�ipation and intera�tion!

What is

Management

S�ien�e?

Photo by Patri�k Konior on Unsplash

Management Science

Management s�ien�e is an interdis�iplinary field that applies resear�h-based methods,
su�h as modeling, statisti�s, and algorithms, to solve �omplex organizational problems
and guide strategi� de�isions, seeking optimal or near‑optimal out�omes a�ross insti-
tutions, �orporations, and governments.¹

. . .

It is not the s�ien�e of management!

¹An Introdu�tion to Management S�ien�e: Quantitative Approa�hes to De�ision Making (15 ed.).
Boston: Cengage Learning, In�. 2019. ISBN 978-1-337-40652-9.
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Course Outline

• Part I: Python Foundation (Le�tures 1-3)
‣ Variables, loops, fun�tions, data s�ien�e tools

• Part II: Management S�ien�e Tools (Le�tures 4-9)
‣ Monte Carlo, S�heduling, Routing, Metaheuristi�s

• Part III: Consulting Competition (Le�tures 10-12)
‣ Client briefings, development, final presentations

. . .

! Important

You’re now �onsultants learning to solve real business problems!

From Amazon to Hospitals

Where Algorithms Make Millions

• Amazon: Routing algorithms save millions in delivery �osts
• Uber: Real-time mat�hing algorithms �onne�t drivers and riders
• Hospitals: S�heduling algorithms optimize shifts and OR usage
• Airlines: Revenue algorithms pri�e ti�kets dynami�ally
• Manufa�turing: Produ�tion s�heduling redu�es waste and delays

. . .

Management S�ien�e is everywhere!

This Course Approach

The Consultant Mindset

• You’ll work on business problems
• Learn to �ommuni�ate solutions to non-te�hni�al �lients
• Build pra�ti�al tools that solve a�tual �hallenges
• Compete in a �onsulting �ompetition with real s�enarios

. . .

 Tip

Think like a �onsultant: What value does my solution bring to the business?

Course Structure

• 12 le�tures of intensive learning
• 3 hours per le�ture (with breaks!)
• Intera�tive format:
‣ Con�epts & Setup
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‣ Hands-on Python notebooks
‣ Consulting Competition

• Final �ompetition: Apply everything you’ve learned

. . .

Ea�h le�ture builds on the previous - attendan�e is important!

Grading

Grade Composition:

• Course has 100 points, 50 needed to pass
• 2 Assignments: 30 points ea�h
• Final Consulting Proje�t: 40 points

. . .

! Important

We will have several �ompetitions in�luding our final �ompetition, where you will
have the �han�e to earn bonus points!

Assignments

Assignment Strategy:

• Start with easy warm-ups in tutorials
• Progress to real-world problems
• All assignments have �lear rubri�s
• Bonus points for �reative solutions!

. . .

 Warning

Late submissions: −10% per day (max 3 days)

Learning Python

• In my experien�e, the best way to learn is by doing!
• Here, we will fo�us on de�ision algorithms
• You will start to learn Python by doing the tutorials

. . .

 Tip

Don’t worry, I will help you out if you have any questions!
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What to Expect

• No prior programming required - we start from zero!
• But experien�e is helpful!
• Fast-pa�ed but with lots of support
• Pra�ti�al fo�us - less theory, more doing
• Mistakes are wel�ome - they’re how we learn

. . .

 Tip

The �ourse gets easier after week 3 - the hardest part is getting started!

Course Goals

By the end, you will be able to:

1. Write Python �ode to solve business problems
2. Apply algorithms for s�heduling, routing, and optimization
3. Simulate un�ertainty using Monte Carlo methods
4. Present solutions like a management �onsultant
5. Build tools that �reate business value

. . .

You’ll leave with a portfolio of ideas to work on real solutions!

Why Python?

• Origins: Con�eived in late 1980s as a tea�hing and s�ripting language
• Simple Syntax: Python’s syntax is mostly straightforward and very easy to learn
• Versatility: Used in web development, data analysis, artifi�ial intelligen�e, and more
• Community Support: A large �ommunity of users worldwide and extensive do�umen-

tation

Help from AI

• You are allowed to use AI in the �ourse
• I use it as well (e.g., Claude, ChatGPT, Gemini, …)
• These tools are great for learning Python!
• Can help you a lot to get started with programming
• I will also tea�h you how to use it effe�tively

. . .

 Warning

But you should not simply use them to repla�e your learning.
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How to learn programming

My Recommendation

1. Be present: Attend the le�ture and solve the tutorials
2. Put in work: Repeat �ode and try to understand it
3. Do �oding: Run �ode, play around, modify, and solve
4. Compete: Parti�ipate in the �ompetitions to learn

. . .

 Tip

Great resour�es to start are books and small �hallenges. You �an find a list of
re�ommendations in the literature re�ommendations.

Don’t give up!

Programming is like learning to ride a bike

. . .

• You’ll fall a few times
• It feels impossible at first
• Then suddenly… it �li�ks!

. . .

! Important

Le�tures 1-3 are the hardest. Push through and it gets mu�h easier!

Setting up Python

What is an IDE?

• Integrated Development Environment = appli�ation
• It allows you to write, run and debug �ode s�ripts
• Other IDEs in�lude for example:
‣ PyCharm from JetBrains
‣ Zed

Install VS Code

• Download and install from the website
• Built for Windows, Linux and Ma�
• Install the Python and Jupyter extension
• Great! First steps are done
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. . .

 Tip

Unsure on how to work with VS Code and notebooks? Ask me! I’m happy to help
you out!

Installation of Python with uv

• We will use uv to install and manage Python versions
• It works on Windows, Ma� and Linux
• It helps us to manage pa�kages and virtual environments
• Now, we all go here and install uv and Python

. . .

 Tip

If the installation does not work, let me know!

Notebooks with uv

Quick Check

• Have you installed uv and initialized the proje�t?
• Great! Before we �ontinue, �he�k the following:
‣ ☐ You have a folder for the �ourse
‣ ☐ You have initialized uv with uv init inside the folder
‣ ☐ You �an see a file �alled pyproject.toml in the folder

. . .

 Warning

Something not working yet? Ask me!

Using Notebooks

• Now we need to add a kernel to our proje�t
• Run uv add --dev ipykernel from your terminal
• Now run uv add jupyter in the terminal
• This allows us to use uv Python in notebooks
• Done? Perfe�t. Now we �an start!

Working with Notebooks

• Now you �an download the files from the website
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• Just �li�k on one of the sessions and open it
• Sele�t Jupyter on the right side
• Download and save the files to your �ourse folder
• Open them and sele�t “Open with Jupyter Notebook”

. . .

 Tip

That was the hardest part today!

Any questions

so far?

What’s Next?

After the break, we’ll dive into:

• Tutorial 1: Variables and basi� data types
• Tutorial 2: Lists and loops
• Tutorial 3: Conditionals and �ontrol flow

. . .

 Note

Ready for the tutorials? Make sure your Jupyter notebook is working before we
�ontinue!

The End

That’s it for our introdu�tion!

Make sure you have:

• ☐ VS Code installed and running
• ☐ Python environment set up with uv
• ☐ Jupyter notebooks working
• ☐ The tutorial files downloaded

. . .

 Tip

Take a 10-minute break, then we’ll start with the intera�tive notebooks.
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Literature

Interesting Literature on Algorithms

• Christian, B., & Griffiths, T. (2016). Algorithms to live by: the �omputer s�ien�e of
human de�isions. First international edition. New York, Henry Holt and Company.²

• Ferguson, T.S. (1989) ‘Who solved the se�retary problem?’, Statisti�al S�ien�e, 4(3).
doi:10.1214/ss/1177012493.

Books on Programming

• Downey, A. B. (2024). Think Python: How to think like a �omputer s�ientist (Third
edition). O’Reilly. Here

• Elter, S. (2021). S�hrödinger programmiert Python: Das etwas andere Fa�hbu�h (1.
Auflage). Rheinwerk Verlag.

. . .

 Note

Think Python is a great book to start with. It’s available online for free. S�hrödinger
Programmiert Python is a great alternative for German students, as it is a very
playful introdu�tion to programming with lots of examples.

More Literature

For more interesting literature, take a look at the literature list of this �ourse.

Bibliography

²A great inspiration to learn more about Algorithms!
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