
GETTING STARTED WITH SAGE

Sage is a free open-source computation system which speaks Python. It was launched by a

number theorist, William Stein, and it incorporates many older open-source packages for computa-

tions in algebra and number theory (PARI, GAP, Macauley2...). You can use it from the command

line, interactively or by running scripts, or in a notebook format similar to Mathematica’s. See

http://www.sagemath.org for more information, tutorials, and downloads.

You can either use Sage online, or install it on your own computer. The online version is in

notebook format only; if you install Sage, you can use it either from the command line or from the

notebook. Installing lets you work without internet access, gives you access to the command line

debugger, and lets you use Mathematica and Matlab from Sage if they’re also installed on your

computer.

• Using the Sage notebook online

Go to http://480.sagenb.org and log in with an OpenID/Google/Yahoo/some other ID

you probably already have. After you choose a username, you can look at the notebook

documentation (the main thing you need to know is that Shift+Enter evaluates the contents

of a cell, like in Mathematica) and create a new worksheet.

• Installing Sage

Go to http://www.sagemath.org/download.html and follow the instructions for your op-

erating system. For OSX 10.4+ or Linux, this is straightforward; for Windows, you’ll need

to first install Virtual Box if you don’t have it already (follow the link from the Sage Win-

dows download info page). Once Sage is installed, you can start it from the command line

with

(your-path-here)/sage

and either use it interactively there, or type

notebook()

to get the notebook interface. Once you’re in the notebook, you can create a new worksheet.

As a basic introduction, you might want to go through the first three parts of the tutorial’s

“Guided Tour”:

http://www.sagemath.org/doc/tutorial/tour.html

namely, take a look at “Assignment, Equality, and Arithmetic,” “Getting Help,” and “Functions,

Indentation, and Counting.” If you don’t already know a little Python, this will also give you a

sense of the syntax for arithmetic, control flow, etc. The tutorial is written to be followed from

the command line (interactively), but you can also follow it by typing commands into cells in a

worksheet and pressing Shift+Enter to evaluate.

Resources

• The online documentation and reference manual, plus various thematic tutorials, are avail-

able at http://www.sagemath.org/help.html.

• For more in-depth discussion of programming in Sage/Python, look at the first section

of Stein’s book Sage for Power Users, available at http://wstein.org/books/sagebook/

sagebook.pdf.

• For a number theory textbook with examples in Sage, see Elementary Number Theory:

Primes, Congruences, and Secrets, also by Stein. It’s not available on his webpage, but you

can get free pdfs of individual chapters: search for the book in the library catalog and click

“Caltech Connect.”
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