Computational Mathematics with SageMath
Prof. Ajit Kumar
Department of Mathematics
Institute of Chemical Technology, Mumbai

Lecture — 15
Introduction and Installation of SageMath

Welcome to this course on Computational Mathematics with SageMath. Henceforth, we
will start using SageMath to explore various concepts in mathematics, but before let me
give you a very brief Introduction to SageMath including Installation of SageMath in
your system or using it online.
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So, let us start. So, in this lecture, I am going to explain two things a very brief
introduction to SageMath and then we will talk about installing SageMath and getting
started with SageMath.
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What is SageMath?

SageMath is a free and open source mathematical software.
It is in fact a sophisticated Computer Algebra System (CAS).
By CAS, we mean a mathematical software that can do the following
things:
o Numerical Computations

o Symbolic Computations or manipulations
o Graphing 2d and 3d objects

o Programming
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So, SageMath is a free and open source mathematical software. I am sure all of you
understand meaning of free and open source. Open source means, you can not only use
this software freely, but you can see the source code and not just that you can modify the

source code and share it for academic purpose.

In fact, SageMath is a sophisticated Computer Algebra System CAS. By CAS, we mean
a mathematical software that can do the following four things: it can do numerical
computations; it can do symbolic manipulations that we use in mathematics all the time;

it can do graphing of both 2d and 3d objects and you can write your own program.

(Refer Slide Time: 01:55)

Commercial CAS

o Mathematica
o MatlLab

o Maple

o Magma

o MathCAD

You need to pay thousands of rupees in order to procure and use them.
Even to get updates you need to pay almost equal amount of money.

SageMath on the other hand is FREE and has capability of most of these
commercial software.

SageMath is available of Linux, Windows, Mac and cag also be used online

@out any installation.
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Most of you must have seen these computer algebra systems like Mathematica, MatLab,
Maple, Magma, MathCAD - they are all commercial softwares. They require thousands
of rupees in order to procure and use. Even to get updates you need to pay almost equal

amount of money.

However, SageMath is FREE and it has all the capabilities of all these commercial
software. And, it is available in all these standard operating systems like Linux,

Windows, Mac and you can also use it online without installing it in your system.

(Refer Slide Time: 02:49)

Origin of SageMath

SageMath was initially developed by Prof. Willian Stein (formerly at the
University of Washington) and released in 2005 in Harvard University.
Currently it has version 9.1.

AIM of SageMath:

To Create a viable free open source alternative to Magma,
Maple, Mathematica and Matlab.

How far he has succeeded in this mission?

Talk on Origin of Sagemath by Willian Stein

https://www.youtube. com/watch?v=6eIoYMB_0Xc&t=539s
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Sagemath was initially developed by Professor William Stein who was at that time
Professor at University of Washington and the first version of it was released in 2005 in
Harvard University. Currently Sage has 9.1 version. The basic aim of creating this
software was to create a viable free open source alternative to Magma, Maple,
Mathematica and MatLab.

How far he has succeeded in his mission? That you can decide after using this software
and maybe comparing it with other software. You can look at a talk on origin of
SageMath by William Stein on this following website that is www.youtube.com and this
is the link: https://www.youtube.com/watch?v=6eloYMB_0Xc&1=5395%20. So, this is

where he talks about what is the motivation behind starting this open source software

known as SageMath.


https://www.youtube.com/watch?v=6eIoYMB_0Xc&t=539s%20
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Developement of SageMath

When Prof. Stein started developing this software, many free and open
source software such as Maxima, GAP, PARI, Singular, KASH etc written
in different programming languages like C, C++, Lisp, Fotran, Python
Wwere existing.

Rather than reinventing the wheel, he thought of creating a platform
which can integrate many of these nicely developed FOSS.

Unlike, most of the other CAS, SageMath does not have its own
specialized programming language. The mainstream Programming
language of SageMath is PYTHON.

Components of Sagemath:

http:/ /www.sagemath.org/links-components.html
io I
S
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When Professor William Stein started developing this software at that time many free
and open source software such as Maxima GAP, PARI, Singular, KASH etc were
already available written in various programming languages like C, C++, Lisp, Fortran,
Python etc. So, instead of reinventing the wheel he thought of creating a platform from

which one can integrate all these free and open source software.

So, unlike most of the other computer algebra system, SageMath does not have its own
specialized programming language. The mainstream programming language of
SageMath is PYTHON. This is one reason why | introduced basics of python in first two
weeks of this course, so that you can not only use SageMath, but you can use it

effectively and you can write your own program also.

The SageMath has several components actually you can go to this particular website and
see the components of SageMath, presently there are about 84 packages which constitute
SageMath.
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What can we do with SageMath?

o One can use SageMath as an advanced scientific calculator.

o SageMath can also do complex and heavy duty Numerical
Computations. (NumPy, SciPy, GSL, ATLAS etc.)

o You can use SageMath for visualization and animations.

o Very good at Symbolic manipulation arising in various branches in
mathematics such as Calculus, Linear Algebra, Abstract Algebra,
Number Theory, Graph-Theory, Combinatorics, even differential
geometry etc.

o Writing programmes in SageMath is very simple.
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Now, what can we do with SageMath? So, one can use SageMath as an advanced
scientific calculator. SageMath can also do complex and heavy-duty numerical
computations and in background it uses NumPy, SciPy, GSL, ATLAS and various other

numerical computational libraries.

You can use SageMath for visualizations for creating animations and it is very good at
symbolic manipulations arising in various branches of mathematics such as Calculus,
Linear Algebra, even Abstract Algebra, Number Theory, Graph Theory, Combinatorics,

Differential Geometry and what not.

So, in fact, almost all branches of mathematics can be explored using SageMath. And, of
course, you can write your own programs in SageMath and it is very simple. Any python

program can be run as it is from SageMath worksheet.
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What can we do with SageMath?

o SageMath has very nice interface with IATEX. You can generate latex
code of any object in SageMath and use them in you ETEX document.

o Using a package called sagetex you can use call sage codes from
BTEX document also.

o SageMath worksheets can be made as an interactive class-notes,
where we can write all the results, proofs and show calculation,
graphs, animations etc.

o SageMath in teaching mathematics can bring a lot of pedagogical
benefits.

o SageMath can be used in research in science and engineering.
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So, SageMath also has very nice interface with mathematical typesetting software known
as LATEX. | am sure many of you must be aware of this software which has become a
very popular mathematical and scientific typesetting tool. One can generate LATEX

codes of any object in SageMath and you can use that code inside LATEX document.

Not only that there is a package called sagetex using which you can even call sage codes
from LATEX document itself. SageMath worksheets can be made an interactive class-
notes where one can write all the results, proofs and show calculations, graphs,

animations and all these things in a single notebook.

It can be used as a teaching tool and it brings a lot of pedagogical benefits when teaching
is concerned. SageMath can be used in research in science and engineering many people

are using this in their research work.
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Conclusion

SageMath is a very nice mathematical tool which can help in learning,
teaching and doing mathematics.
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So, in conclusion, SageMath is a very nice mathematical tool which can help in learning
mathematics, teaching mathematics, researching in mathematics and all the concepts in

mathematics can be very easily explored using SageMath.

(Refer Slide Time: 08:37)

SageMath Installation (in Linux)

o SageMath can be installed either from a package manager, a pre-built
binary tarball or from its sources.

o Installing SageMath from distribution package manager is preferred
and fastest solution

o In case your OS package manager does not provide SageMath, you
can also use a pre-built binary.

o By compiling SageMath from its sources, you might be able to run a
slightly more up-to-date version. You can also modify it and
contribute back to the project. However, this procedure may take up
to 4 hours even on a recent computer.

{’%} 9
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Now, next part we will explain how to install SageMath in various platforms. So, as |
mentioned earlier SageMath is available in standard operating systems like Linux, Mac,
Windows and it can also be used online. So, let me explain first how to install SageMath

in Linux and then we will briefly explain on Mac and Windows.



So, installation of SageMath in Linux is fairly simple. One can install this either from
package manager or from a pre-built binary tarball or from its source code. Installing
SageMath from distribution package manager is preferred and it will be faster and it will
take care of many of the dependency.

But, in case your package manager does not support or does not provide SageMath you
can install from pre-built binary. You can compile SageMath from its source. However,
it may be time consuming and it may take several hours in some cases. However,
installing from the source code provides you some better facilities, you can have more

update version and you can also use it for development.

(Refer Slide Time: 10:20)

SageMath Installation (in Linux)

o Select the appropriate distribution and download the file. Extract the
downloaded from your file-browser by right clicking "extract" or on
the command-line using:

» tar xvzf sage...tar.gz
» tar —lzma -xvf sage...tar.gz

o Go to the directory where SageMath is exctracted, you will see an
executable file with name “sage" Start Sage using the command:
./sage

o Create a Symbolic link
sudo In -s /path/to/SageMath/sage /usr/local /bin/sage

o You may use 'sage -n jupy}er' to open SageMath in Jupyter notebook.

F 0
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So, how do we install it in Linux? So, first you go to the SageMath official website
which is sagemath.org. You can download the appropriate file and extract the
downloaded file using either file-browser or by right clicking it. And, then you can also

use command line to extract this tar file.

So, you can use >> tar xvzf sage...tar.gz (Note: sage...tar.gz is to be replaced by the
exact file name which you have downloaded) or you can use >> tar -lzma -xvf
sage...tar.gz again provide the file name which you have downloaded. Once you extract
this it will extract in a folder called SageMath and in order to run SageMath you just go
to that particular directory SageMath and then use the command: ./sage, this is an

executive file and it will start SageMath.


http://www.sagemath.org/

If you want to run sage from anywhere in the terminal, you may create symbolic link
using this: sudo In -s /path_name_of the sage executive_file /user/local/bin/sage. Then

you can start Sage from anywhere.

You can also start SageMath in Jupyter notebook by using command ‘sage -n jupyter’.
So, we have already seen using Python programming from Jupyter notebook and sage

also runs from Jupyter notebook.

(Refer Slide Time: 12:30)

Installing SageMath on MacOS

o On macOS there are three possible binaries for each version.
o tar.bz2: a binary tarball
o .dmg: a compressed image of the binary
o app.dmg: a compressed image of a full macOS application (with
shortcuts)
o For the installation of the binary tarball tar.bz2 just follow the steps
of the Linux installation.

o To install from *.dmg, click on the .dmg file to mount it. Then drag
the folder SageMath, to /Applications/ .

o If install app.dmg, an icon will your desktop.
I

0
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and Installation of SageMath
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If you want to install SageMath on Mac operating system again it is possible and there
are three possibilities. One can download binary tarball or you can download .dmg
compressed image of the binary or you can also use app.dmg which is a compressed

image of full Mac applications.

For installing SageMath using binary tarball the process is exactly similar to installing
SageMath in Linux from tarball, but if you want to install from the dmg file you just
double click it and then mount it and it will create folder called SageMath that you can

drag it and put it inside these applications.

And, then you can go to the applications and then go to SageMath and then double click
on the executive file. You can also install from app dot dmg. It will once you install, it

will also create icons on your desktop, you can just double click and it will get started.
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Installing SageMath on Windows

o SageMath on Windows requires a 64-bit Windows (which is likely to
be the case on a modern computer).

o If you happen to have a 32-bit Windows, you need to install through
VirualMachine (VM)

o To install SageMath on Windows, just download the Windows
installer binaries and run it.
https:/ /wiki.sagemath.org “S?geWindows

%\ﬁ
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Now, if you want to install SageMath in Windows, | am pretty much sure that most of
you must be using Window system. So, that is why | will also tell you how to install in

Window system generally | prefer using from Linux system.

So, installation of SageMath in Windows require 64-bit Window system which is the
most likely in most of the modern computers. Of course, you can also install in 32-bit
Windows system, but the installation is through what is called Virtual Machine and it

may be slightly inconvenient, but it is not difficult.

If you want to install SageMath on Windows system you can just download the
executable or binary file which is installer binary file and just run it, it will install. You

can go to this site https://wiki.sagemath.org/SageWindows — it will provide the step by

step installation of SageMath in Windows.

(Refer Slide Time: 15:11)


https://wiki.sagemath.org/SageWindows
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SageMath is a free open-source mathematics software system licensed under the GPL.
It builds on top of many existing open-source packages: NumPy, SciPy, matplotlib,
Sympy, Maxima, GAP, FLINT, R and many more. Access their combined power through a
common, Python-based language or directly via interfaces or wrappers.
Mission: Creating a viable free open source alterative to Magma, Maple, Mathematica
and Matlab.

Since version 9.0 released in January 2020, SageMath is using Python 3.
For more information, see the Python 3 switch wiki.

Learn how to use SageMath:
Sage for Undergraduates by Gregory Bard (Spanish: Sage para Estudiantes de Pregrado)

* Mathematical Computation with Sage by Paul Zimmermann et al.
i (French: Calcul mathématique avec Sage, German: Rechnen mit Sage)
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So, let me go to the website of SageMath. So, let us go to the official SageMath website.

So, this is sagemath.org is it is official website and if you go through this website it tells

you what is SageMath and it also tells you what are its components.

(Refer Slide Time: 15:34)
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Since version 9.0 released in January 2020, SageMath is using Python 3.
For more information, see the Python 3 switch wiki.
Learn how to use SageMath:
Sage for Undergraduates by Gregory Bard (Spanish: Sage para Estudiantes de Pregrado)
Mathematical Computation with Sage by Paul Zimmermann et al.
(French: Calcul mathématique avec Sage, German: Rechnen mit Sage)
CoCalc Instant Download 9.1
SageWorksheet JSIB@|=]
Release Tours - Changelogs
or: CoCalc (SageMathCloud), SageMathCell Source 9.1 Git
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If you click here then it will tell you what are the components of this and it also provides

you some online books which are freely available. For example, one of the book that

Mathematical Computation with Sage by Paul Zimmermann this is very nice book and

you can download by clicking on this.
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So, you can also click on this download and suppose you want to install in Windows
system you click on here, if you want to install in Mac system you click here, if you want
to install on Linux system you click here. You can also install SageMath using Live USB
Key and of course, you can click on this installation guide.
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& vext topic |Welcome to the SageMath Installation Guide
Linux package managers ~
This Pa ge You can install SageMath either from a package manager, a pre-built binary tarball or from its sources.
Shaow Source Instalfing SageMath from your distribution package manager is the preferred and fastest solution (dependencies
A will be automatically taken care of and SageMath will be using your system Python). It is the case at least for the
Quick search following GNULinux distibutions: Debian version >= 9, Ubuntu version >= 18.04, Arch Linux, and NixOS. Ifyou

Go || arein this situation, see Linux package managers.

If your operafing system does not provide SageMath, you can also use 2 pre-built binary. See the section Install
from Pre-buit Binaries.

Or you could install the sage package from the conda-forge project. See the section [nstall from condyforge.

By compiling SageMath from its sources you might be able to run a slightly more up-to-date version. You can
also modify it and contribute back to the project. Compiiing SageMath might take up to 4 hours on a recent
computer. To build SageMath from source, go to the section Install from Source Code.

Note that there are other altematives to use SageMath that completely avoid installing it

« the Sage Debian Live USB key: a full featured USB key that contains a whole Linux distribution including
SageMath. This might be an option if you fail installing SageMath on your operating system.
: an online service that provides SageMath and many other tools.
L 2 Cell Server: an online service for elementary SageMath compulations.
{% «» Docker images: SageMath in a container for more experienced users.
G
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« the Sage Debian Live USB key: a full featured USB key that contains a whole Linux distribution including
SageMath. This might be an option if you fail installing SageMath on your operating system.

Calc: an online service that provides SageMath and many other tools.

» Sage Cell Server: an online service for elementary SageMath computations.

» Docker images: SageMath in a container for more experienced users.
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| The rest of this document describes how to install SageMath from pre-built binaries and from sources.
[

o Linux pack;

« Instal from conda-forge
* Install from Source Code
o Supported

o Environment var

~ [ o Instatiation in a er Environment
fg) « Launching SageMath
g -
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And, if you just go down here it will tell you step by step installation in various operating

systems including Linux, Mac and Windows.
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» tar.b22: @ binary tarball

« dag: a compressed image of the binary
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This section explains how to install from dng OF spp.eg. For the installation of the binary tarball tar.bz2 just follow
the steps of the Linux installation.

>

After downloading the file, double click on the dmy file to mount it which will take some time. Then drag the folder
sageiath that just appeared 10 /applications/. If you did download the app, an icon should have appeared on your
desktop. Simply use it. In both situations you might want fo have shortcuts so that sage in the console simply
works out of the box. For that purpose, follows the steps a the end of the section “Linux”".

Microsoft Windows (Cygwin)

SageMath on erlcom{;‘equires a B4-bit"Windows (which is likely to be the case on a modemn computer). If you
happen to have a 32-bit Windows, you can consider the altematives mentioned at the end of Welcome to the
SageMath Installation Guide.

To install SageMath on Windows, just download the installer (see the above “Download Guide™ section) and run
it

Insll Gide 9.1+ e
g for Gc.sagemath.org. 'pynght 20052020 The Sage Developmert Team Created usng Sohinx 185 o

TEL B = = 159
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So, for example, if I click on Windows system, it will tell you where is this installation
guide. So, let us click on this installation guide, it will tell you step by step installation.
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Home Tour Help Library Download Development Links

Download Binaries for Microsoft Windows

Click here for other systems or here to download source distribution.

Note: For Windows installer binaries see the GitHub releases
page.

Below are the VirtualBox images:

Please select a download server close to your location below.

Africa Il MARWAN, Morocco
= Stellenbosch University, South Africa )
Oﬁii‘nﬁeeim ’\!'Jﬁﬁmxs-:;mmg

So, let me go to this website again i.e. sagemath.org and let us click on Download
Windows and when you click on Download > Windows, then it tells you that for
Windows installer binaries you can go to even GitHub release page or you can go to one

of these mirror website.
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| Please select a download server close to your location below. 13

@ Africa I MARWAN, Morocco

B= Stellenbosch University, South Africa

B Tertiary Education Network, Johannesburg, South Africa
B University of Cape Town, South Africa

B University of the Free State, South Africa

America, North ™ MIT, Cambridge, MA, USA
I#l Simon Fraser University, B.C., Canada
| University of Washington, Seattle, WA, USA
I+l University of Waterloo, ON, Canada
S XMission, Utah, USA

America, South I8 Universidade Federal do Parand, Brazil 4
I8 University of Sao Paulo, Brazil

Asia Bl Huazhong University of Science and Technology, Hubei, China
1Bl KoDDoS Mirror, Hong Kong
| ® Riken, Japan
Lo Il Tsinghua University, Beijing, China
i\&) I University of Science and Technology, China
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For example, if you click on MIT, Cambridge, MA, USA it will give you if you click on
this and then it will take you to that mirror site.
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Files

* up one directory level

Current Directory: win [N

Filename

.1-Installer-v0.6.0.exe
DS’ bS50 10575 OC2ETTIIBTTS
‘SageMath-9.0-Installer-v0.6.0.exe
DS SbRDSTISOBEIGIOEETT 6

Other Size

79907 M8
T98.85MB
‘SageMath-9.0-Installer-v0.5.2.exe
DS S5 e MTTR YR

‘SageMath-8.9-Installer-v0.5.1.exe
D5 D214 TS0

SageMath-8.8-Installer-v0.5.1.exe
DS 226eA00MbebdotiTAL S

forrent
Torent
forent 777 64MB
forent 66384 MB
forent 65297 MB
forrent

exe

SageMath-3.8-Installer-v0.5.0. E5248MB
DS TR TN Hech)

(AN el s |

This is a mirror of SageMath - Open Source Mathematics Software. Here, you can download SageMath for
)ulsymnmd;ﬂhm.m:nmnmmbﬂwhmﬂufum

Date
202007-29 15:45

20200243 17.32

20200108 1513

201310101522

20190712 1447

2019-07-11 2000

ot B rmCEET@EDB

SIYTER:

You can download the installer executable file and then start installing.
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12 Source code (ig)
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So, let me go to the GitHub site. So, when you go to GitHub site and then again you can
you can download the installer binary file that is SageMath 9.1 installer and hyphen

version 0.6 0 executable.
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So, you can just click on this and download and since | have already downloaded let me

go to that particular file. So, this is the file which | have downloaded. If I double click on

this then it will open installer window.
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So, it takes little time let us see just one second, yeah. So, this is the installation window.
So, it says Welcome to the SageMath Setup Wizard.
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If you click just click on Next, then you may have to accept the agreement. It is also a
good idea to go through this agreement.

(Refer Slide Time: 18:42)

U + -
& github.com/sagemathy * ° §
[ set - SageMath =
SageMath  wesmesees
nstall ether for 2 Sigle user or for 2 users on e Systam (regures
@ ermbray released | admerator prasges
s
© el gt for e curent user
wsd B
v Assets 3
© SageMath-3.1-it
2 Source code (zip
1D Source code far
s =
06.0
o s Qe B
) Qo0 CageMath 90 (Windows installer 06.0)
M tpeheretoseach o BamCeT B ~lmse 2 0O

Then click on Next, it will ask you to install just for the current user you can also install
for all the users from the administrator login then you click on Next.
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And, then it will choose some default directory, but you can choose different directory in
which you want to install.
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Let me go to Next then it is telling you that the components that you are going to install
it is going to install SageMath Core and it also installs SageMath HTML documentation,
but especially for the beginners it is good idea to install this documentation as well.
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Then you click on Next — it is saying that it will create icons on your desktop.
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Then let go to Next and then it is asking you to click on Install and then it will install. So,
since | have already installed it, I will not click on Install. When you install the when you
click on Install it may take few minutes depending upon the RAM and the your the
processor, it may take some time. For example, in on my computer which is though it is
old, but it is I 7 it has taken about 12 minutes because SageMath is fairly big file.
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So, let me cancel this.
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And, so, when you have installed this it will you will see three icons on your desktop one

is SageMath 9.1, SageMath 9.1 Shell and then SageMath 9.1 Notebook.
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So, you can you can click on SageMath 9.1 Notebook. When you click on this, it will

open SageMath from Jupyter Notebook.
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So, it is just starting the kernel and you can see here this is the Jupyter notebook home

folder and this is exactly similar to what you saw when we were looking at Python from

Jupyter notebook.

So, you can after this these are the your folders and files, you can go to new and then
choose to choose Sage 9.1 or you can if you want to just run Python you can choose

Python and if you have installed other softwares it will also give you option like R and

Julia and things like that.
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So, if I let me click here 9.1, then it will open a Sage notebook inside Jupyter notebook
this is a cell in which you can you can. So, you can type any Sage syntax and execute

exactly similar to how we did execution in case of Python programs.

So, if you want to rename this file you can just click on this and it will rename. So,
anyway in a case, we will learn this from scratch from next class onwards, but this is

how you get started when you have installed SageMath in Window operating system.
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So, let me close this and we can even say Logout or Quit. So, if | say Quit, then you it
says that you have shut down the Jupyter. You can now close this tab to use Jupyter
again you will need to relaunch it. So, let me close it let me close this particular tab and
that’s it.

So, you are now let me again go to for example, desktop the other two icons we have
SageMath 9.1 Shell. So, you can use SageMath from the terminal. So, you can after this
you can start for example, | can say ‘sage -n jupyter’ it will start again SageMath
notebook in Jupyter notebook.
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Or you can if you click on SageMath 9.1, then it will open SageMath in console and all
the computations you can do from this console itself. Many people especially, those who

prefer use to use Linux and UNIX, they prefer using SageMath from the terminal.

So, now, you can for example, if | take this number and star(*) another number. So, we
are taking multiplication of these two numbers if | press enter it will give you the
computation and in order to close this you can simply say Ctrl-D and that is it, you have

exited.

So, that is the that is how you install SageMath in various operating systems including

Linux, Mac and Windows system. So, if you want to know more about installing in



various other operating system you can open the installation Sage installation guide from

it’s website and then go through it ok.
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o Sage Cell Server: an online service for elementary SageMath
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o CoCalc: an online service that povides SageMath and many other
tools.

o One can access CoCalc from mobiles and use Sage online.
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At the end let me also tell you how to use SageMath without installing in your system. In
case you have some trouble installing in your system, one way to use SageMath is from

it is website you can download what is called USB key that is through Debian.

So, Sage Debian Live USB key and you can burn this in on some USB key pendrive and
then you can run SageMath, it will create what is called Debian system and there you can

start using or you can even use online from it’s website.

So, there are two ways in which one can do; one can use what it called Sage Cell Server
and one can use CoCalc which is collaborative calculations and it provides SageMath it

uses SageMath from the cloud.
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So, let me again go to this SageMath website. So, let us say sagemath.org and in order to
use SageMath online as | said one option is to click on SageMath Cell and this is a cell in

which you can type all the commands.

For example, I can just simply say tell me what is sin(2.4) and it will evaluate and it will
give you output here. | can even say print me the value of let us say, tell me the factor of
some number like this: ‘print(factor(63526262679)’ and it will give you output. So, these

are the factors of this integer.
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Resources for your computation are provided by SageMath, Inc.. You can easily set up your own server.

General Questions on Using Sage

“NJhere are a lot of resources available to help you use Sage. In particular, you may ask questions on sage-support discussion group
,}r ask.sagemath.org website.
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So, if you go down it tells you what is this SageMath One Cell it says that SageMath Cell
of course, it uses now Python 3 version and actually what is it? It is a project and easy to
use web interface to a free open source mathematical software SageMath and it allows
you to actually embedding this SageMath Cell in any of your web page.
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There are a lot of resources available to help you use Sage. In particular, you may ask questions on sage-support discussion group
or ask.sagemath.org website.

Problems and Suggestions

If you experience any problems or have suggestions on improving this service (e.g., you want a package installed), please email
Andrey Novoseltsev.

SageMathCell is expected to work with any modem browser and without any downtime.

@ cocaLC

Need more power and flexibility but still prefer to avoid your own installation of Sage? CoCalc will allow you to work with multiple
persistent worksheets in Sage, IPython, LaTeX, and much, much more!
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And, in this case the only drawback here is when you use these commands it may not be
available next time. So, you can copy-paste these commands in some file, it could be a
Word file, it could be Notepad file and some other or some other file. So, let me again go
back to its website the other way of using SageMath is you can click on CoCalc
SageMath cloud.
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And, then it may ask you to create your login ID. Of course, this has somewnhat
limitations and in case you want more space more memory etc you may need to pay
some money, but however, for using for personal use etc it is actually free. You can just

create your own login ID and then you can start using.
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So, let me just click on Sign In and it may take little time.
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Forgot Password?

Create a new account below on the left or sign in with an existing account above
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So, once you have clicked on sign in you can log in through your G-mail account or you

can create your own account and then let me login through my account.

(Refer Slide Time: 28:07)

,,,,,, +
* Q:
M ] 9 O me Q At
L] X 0 - ® L A=
[#' Projects ODckted O Hickder 0
0
Customize the software environment
L
O Geatingp
Intro to Sagemath ,: &
8 for cocalccom =
waTE 2 = 212
‘v Lo Type here to search 0o ﬁ . : ‘.‘ e (] G Abu d ENG|5‘WM u]

So, this is a this is an account which | have created. | can create a new project and give

the name of this let us say Intro to Sagemath and then I can ask it to Create Project.
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Once you have created this project it will open a worksheet. So, it may be little slow.
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And, then after that you can create or upload a file. Since we are creating for the first

time, 1 will just create on the click on this Create file.
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And, then it will ask you to choose the kernel. So, I can use Jupyter notebook kernel or
Sage worksheet kernel or if you want to use other things etc you can click on Markdown,
you can click on LaTeX document.
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So, let me click on Jupyter notebook. So, once you click Jupyter notebook then you will

see. Now, again it is asking me to choose which kernel do you want.
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So, I will say SageMath 9.1 kernel and that is it.
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So, you are now ready to use SageMath online. | can let me type here say a factorial of
some number let us say 590. So, it gives you this. And, the advantage of this using online
all these codes which you are creating next time you can again see all these codes re-run

and all these things you can save this including saving in various other format. So, this is

the advantage.

So, in principle you do not need to install Sage in your system. However, it is good to

install it will be faster to use, but in case for some reason you are unable to install you



can use it online. And, I mean and using online also it is not restricted it the full version

is available online as well.

So, | hope by this introduction you should be able to install SageMath in your system. In
the next class | will start using SageMath for exploring mathematics. So, | expect all of

you to install in your system before we come to the next class.

Thank you very much.



