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Day 1 - Copyright Stephen Lynch, 2023-Present

Instructor

Stephen Lynch is a world leader in the use of mathematics packages in
teaching, learning, assessment, research and employability. He started
using packages in the mid 1980’s whilst studying for his PhD in Pure
Mathematics. Upon completion of his PhD, he started his lecturing
career at Southampton University at the age of 24.

He has authored 2 international patents for inventions, 8 books, 4 book
chapters, over 45 journal articles and a few conference proceedings.

In 2022, Stephen was named a National Teaching Fellow for his work in
Widening Participation, programming in the Maths curriculum and his
interdisciplinary research feeding in to teaching. Stephen is a Fellow of
the Institute of Mathematics and Its Applications (FIMA), a Senior
Fellow of the Higher Education Academy (SFHEA), a Reader with
Manchester Metropolitan University and was concurrently an Associate
Lecturer with the Open University (2008-2012). In 2010, Stephen
volunteered as a STEM Ambassador, in 2012, MMU awarded him a
Public Engagement Champion award and in 2014 he became a Speaker
for Schools.
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Instructor: ResearchGate

https://www.researchgate.net/profile/Stephen_Lynch?ev=prf_highl

https://www.researchgate.net/profile/Stephen_Lynch?ev=prf_highl
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Instructor: Books
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There are over 600 Programming Languages

IMA Maths Careers (2021): Python for A-Level Maths, Undergraduate Maths and Employability 
https://www.mathscareers.org.uk/python-for-a-level-maths-undergraduate-maths-and-employability/

https://www.mathscareers.org.uk/python-for-a-level-maths-undergraduate-maths-and-employability/
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Schedule Day 1 (See Brochure for 5-Day Itinerary)

Download all files from GitHub:

https://github.com/proflynch/CRC-Press/ 

Solutions to the Exercises in Section 1:

https://drstephenlynch.github.io/webpages/Solutions_Section_1.html

https://github.com/proflynch/CRC-Press/
https://drstephenlynch.github.io/webpages/Solutions_Section_1.html
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Maple, MATLAB and Mathematica: Symbolic Computation and Modelling

https://www.maplesoft.com https://www.mathworks.com https://www.wolfram.com/mathematica/

https://www.maplesoft.com/
https://www.mathworks.com/
https://www.wolfram.com/mathematica/
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Maple, MATLAB and Mathematica for SIMULATION

MATLAB® 
Simulink® 
Simscape®
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Download URLs for Python

1. To download Python (IDLE): 

https://www.python.org/

2. To download Anaconda: 

https://www.anaconda.com/products/individual

https://www.python.org/
https://www.anaconda.com/products/individual
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Anaconda Free Package Manager
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Let’s Start with Python IDLE: Mac Launchpad
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The IDLE (Integrated Development Learning Environment) Shell
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Using Python as a Powerful Calculator

#   List the functions.
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Using Python as a Powerful Calculator
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Using Python as a Powerful Calculator (Lists)
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Using Python as a Powerful Calculator (Lists) (END SESSION 1)

>>> a[1:]                              # Slice to get [2, 3, 4, 5]

>>> a[:-2]                             # Slice to get [1, 2, 3]  
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Python Programming (Session 2)

We will concentrate on three programming structures:

1. defining functions;

2. for and while loops;

3. if, elif, else constructs.
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Programming: Philosophy of the Book

1. The reader is encouraged to learn programming from exemplar programs 
listed in the book and available to download online.

2. The reader should look up syntax to understand how the programs work.

3. The reader should edit working programs before attempting to write their 
own code from scratch.

Download all files from GitHub:

https://github.com/proflynch/CRC-Press/ 

Solutions to the Exercises in Section 1:

https://drstephenlynch.github.io/webpages/Solutions_Section_1.html

https://github.com/proflynch/CRC-Press/
https://drstephenlynch.github.io/webpages/Solutions_Section_1.html
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Hints for Programming
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Simple Programming: New File



Day 1 - Copyright Stephen Lynch, 2023-Present

Simple Programming: Run the Module Before Calling the Function
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Simple Programming (Functions)
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Simple Programming (Functions)
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Simple Programming (Functions)
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Simple Programming (For Loops)

Fibonacci(20) 
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Simple Programming (While Loops)
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Simple Programming (If, Elif, Else): End Session 2
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The Turtle Module (The Cantor Set): Start Session 3

Problem: Edit the program to plot a variant of the 
Cantor set where the two middle fifth segments 
are removed at each stage.

Cantor set: Remove the middle third segment at 
each stage.
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The Turtle Module (The Koch Curve)

Problem: Edit the program to plot a Koch square 
fractal, where one segment (one third length) is 
replaced with 5 segments.  

Motif
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The Turtle Module (The Sierpinski Triangle Fractal)

Problem: Edit the program to plot a Sierpinski
square fractal, where the central square is removed 
at each stage.
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The Turtle Module (A Fractal Tree) End Session 3

Problem: Can you plot a trifurcating tree?
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Spyder: Launch from Anaconda: Start Session 4 

Editor

Console



Numpy (NUMeric PYthon) in the Spyder Console 
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NumPy (NUMeric PYthon) in the Spyder Console
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MatPlotLib (MATrix PLOTting LIBrary) in Spyder 
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Matplotlib (MATrix PLOTting LIBrary) in Spyder 
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Matplotlib (MATrix PLOTting LIBrary) in Spyder
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Matplotlib (MATrix PLOTting LIBrary) in Spyder

Day 1 - Copyright Stephen Lynch, 2023-Present



Matplotlib (MATrix PLOTting LIBrary) End Session 4
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SymPy: Symbolic Computation, Start Session 5



Day 1 - Copyright Stephen Lynch, 2023-Present

SymPy: Symbolic Computation
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SymPy: Symbolic Computation: End Session 5



Day 1 - Copyright Stephen Lynch, 2023-Present

End Day 1 Summary

Download all files from GitHub:

https://github.com/proflynch/CRC-Press/ 

Solutions to the Exercises in Section 1:

https://drstephenlynch.github.io/webpages/Solutions_Section_1.html

https://github.com/proflynch/CRC-Press/
https://drstephenlynch.github.io/webpages/Solutions_Section_1.html

