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What is SageMath?

SageMath is a free open-source mathematics software.

https://www.sagemath.org/

Started in 2004 by the mathematician William Stein.

Originally: System for Arithmetic Geometry Experimentation... But
now, much more!

https://www.sagemath.org/
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SageMath is open source
Goal: creating a viable free open source alternative to commercial
softwares such as Magma, Maple, Mathematica and Matlab.

Anyone can:
• install it and use it for free
• see the source code and modify it (fix bugs, add new
features,...)
• share it, redistribute it, sell it... but no one can close the code.

The SageMath model:
• the source code is distributed under the GPL licence
• based on the programming language Python (see Prof. Nitaj’s

course)
• built on top of many other open source softwares or libraries:
Axiom, Maxima, PARI/GP, GAP, Singular, NumPy/Scipy, R,...
• developed by its users; used by researchers, teachers, students.
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SageMath community around the world

Currently 272 contributors in 190 different places.

Mailing lists, Sage days/workshops,...
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SageMath is a mathematics software

Nowadays:

• algebra and symbolic computation
• groups, fields, commutative algebra
• number theory
• algebraic geometry, arithmetic geometry
• geometry, topology
• combinatorics
• analysis
• numerical computation
• ...
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Why using a mathematical software?

• check the result of hand calculations
• do/automate heavy calculations
• compute and plot datas
• experiment
• make or test conjectures
• develop new algorithms
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Teaching with SageMath
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Research with SageMath
• Guessing statements by experimenting with SageMath and then

prove them rigorously.
V. Pasol, A. Popa, Modular forms and period polynomials, Proc. Lond. Math.
Soc.(2013).

• Reduce a difficult problem to a computation realizable on a
computer and do it with SageMath.
Yu. Bilu, P. Parent, M. Rebolledo, Rational points on X+

0 (pr ), Ann. Inst.
Fourier (2013).

• ...
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How can I use SageMath?
Download and install it on your computer (∼ 8 Gb of hard drive):

https://www.sagemath.org/
... and then use it offline.→ Preferred method during the school,
Sage is preinstalled on the computers at AIMS.

or
Use it online:
• on the CoCalc platform:

https://cocalc.com/
First create an account. Using the platform is free for casual
use but performance can be limited.
• on SageCell interface (for testing commands and small
computations):

https://sagecell.sagemath.org/

https://www.sagemath.org/
https://cocalc.com/
https://sagecell.sagemath.org/
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And now...

A short demo!

Then this week, my next “lectures”:
• Only practical sessions: you will learn, teach yourselves and
experiment with Sage (I will be here to help you).
• Six (very long) Sage notebooks (chap. 2 to chap. 7): basics of

Sage + specialized topics in relation with others courses of the
school: arithmetic and applications to crypto., groups, fields
and Galois theory, algebraic number theory,...
• Download these files at:

http://armana.perso.math.cnrs.fr/senegal2021/
• Some previous knowledge of these topics is required to work on
the notebooks. Go at your own pace and according to your
taste or mathematical background.

http://armana.perso.math.cnrs.fr/senegal2021/
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References if you need help
• Explore the Sage tutorial

https://doc.sagemath.org/html/en/tutorial/

• Online book Computational Mathematics with SageMath
http://sagebook.gforge.inria.fr/english.html
En français : Calcul mathématique avec Sage
http://sagebook.gforge.inria.fr/

• Sage Quick reference cards: https://wiki.sagemath.org/quickref

• Learn the basics of Python
https://doc.sagemath.org/html/en/thematic_tutorials/
tutorial-programming-python.html
https://docs.python.org/3/tutorial/

• Many other references
http://www.sagemath.org/help.html
https://doc.sagemath.org/

https://doc.sagemath.org/html/en/tutorial/
http://sagebook.gforge.inria.fr/english.html
http://sagebook.gforge.inria.fr/
https://wiki.sagemath.org/quickref
https://doc.sagemath.org/html/en/thematic_tutorials/tutorial-programming-python.html
https://doc.sagemath.org/html/en/thematic_tutorials/tutorial-programming-python.html
https://docs.python.org/3/tutorial/
http://www.sagemath.org/help.html
https://doc.sagemath.org/

