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Mathematical software

Mathematical software is software used to model, analyze, or calculate
numeric, symbolic, or geometric data.(wikipedia)
Application areas:

» Symbolic mathematics — computer algebra systems

> Statistics

» Geometry

» Numerical analysis

Categories of software:
> applications, e.g. GeoGebra
> interactive platforms, e.g. Scilab, Sage
» problems solving environments (PSE), e.g. Diffpack
» software libraries, e.g. GNU Scientitic Library, Trilinos
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Selected software packages

Alphabetical list:
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Diffpack

Maple

MathCad

Mathematica

Matlab

Maxima http://maxima.sourceforge.net/
Octave http://www.gnu.org/software/octave/
R http://www.r-project.org/

Sage http://www.r-project.org/

Scilab http://www.scilab.org/

Prepared for lectures in " Selected Topics in Computer Science” as a part of Comﬁutational Engineering MSc program at Civil
ngineering Faculty, Cracow University of Technology


http://maxima.sourceforge.net/
http://www.gnu.org/software/octave/
http://www.r-project.org/
http://www.r-project.org/
http://www.scilab.org/

Yy N

P v

Software taxonomies

Licensing:
» Open Source

> Propretiary
Scope:
» Symbolic computations
» Numerical computations
Operating mode:
» WYSWIG, GUI

» traditional programming, CLI
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Matlab
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Command History

B %- 9/20/10 5:52
help plange
9/20/10 6:00

[,y = neshorid([-1:0.1:11);
PIOTx,y, XA2-y . A2)
277 Error using —> plot

Data nust be a single natrix ¥ or a Tist of pairs XY

Select a file to view details
> PIOt3(x,y, X.A2-y.A2)

contour3(x,y x. A2y . A2)
surface(x,y A2y .A2)

N
x.y] = neshgrid([-1:0.1:1]
PIOt(x,y, x.A2-y.AZ)
PI0T30x,y, x.AZ-y.A2)
contour3(x,y x.A2-y.A2)
surface(x,y x.A2-y.A2)
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PloB(x"2+y~2,x=-1..1, y=-1..1);

> plot(sin(x), x=-1..1);
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Maxima + wx = wxMaxima

mﬁ?._w- | | @D100% Wed Nov 10, 2:26 AM

wxm* 1 =

@& S ©
wxMaxima 0.8.5 [ wxMaxima_wxplot_Tutori

File Edit Cell Maxima Equations Algebra Calculus Simplify Plot Numeric Help

EJ (sY ") (© Applications Places System (3

Bg a® [N W <) @ &
[ The plot below is generated by selecting Plot/Plot 2d from the menu or by clicking on I
the Plot2D button at the bottom of the screen. Alternatively, the command can be entered directly [
into the cel 3

To execute any command below, use "Ctrl-Enter" or "Shift-Enter".
- @ Plot 20

i i =
(%i2) wxplot2d([x*sin(x)1, [x,-5,51)% Expression(s): ]| special

. \\ P ™ Variable: (x| From: -5 | To: [ | O logscale
o N A\ Variable: [y | From: [0 To: [0 O logscale
/ \
% é Bl / \ Ticks: [10 2]
Ct2) | 22 / \ Format: [infine | v |
j Options: M
s ) — )

x | cancel oK

[ Note: At any time, a graph may be saved to a file. Click on the image to be saved.
Then select the menu item Edit/Selection to image and save the graph.

OBNp-imE

We now add labels to the horizontal and vertical axes. Notice wxMaxima's use of
| lists. Each new set of instructions consists of a list of items

[ (%i3) wxplot2d([x*sin(x)], [x,-5,51, [xlabel, "x(m)"], [ylabel, "Displacement (m)'1)$

2
1

= / N ~
Welcome to wxMaxima

E .

Ready for user input
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Scilab

Scilab Console

Eile Edit Search View Document Execute ?
CB &@® &

A X D0 &

Untitled 1| atomsAutoload.sci

/ Scilab ( Nttp://wi.scilab.ora/ ) - e rt of scilab
Copyright (6 00 b1ctre ¥ plerre F plierre. narcchatesctlab. org>

/7 This file st be used under the term of the
// This source file is licensed as described i

/7 you should ha

1
n the file COPYING, which
it o7 this dietribution. e terms

received o0

also available at
v cecilL. info/Licences/Licence_CeCILL_V2-en. txt

// End user function

function result = 0
result = [1;

// Load Atoms Internals lib if it's not already loaded

1
2

3

a

5

6

7

8

9

10

11

12 |// Load the toolboxes that are marked *autoload*
13

11

15

16

17

18

19

File Edit Preferences Control Applications ?

ZE X060 A5 B B 20
Scilab Cansale " x
>// ulink previous function with same name ]

-->[boK,ilib] = c_link(*npend');if (boK) then ulink(ilib),end
b0k, ilib] = c_link(*np');if (bOK) then ulink(ilib),end
-->[boK,ilib] = c_link(*ener');if (boK) then ulink(ilib),end
->Link (npend_path+

Link failed for dynamic Li
Bn error occurred:

Libnpend getdynlibext(), [ npend’ inp!"enert1, £1);
brary ' /tnp/SD 7455 /b end. s
<5\ bhpend.s0: undefined symbol: s wsfe

Uil e pathe: Librpend: getdyhisbecs (), apond: opt, tenert 1, 1T
Zerror 236
Lirk: The shared srchive,vas not Loaded: (null)
exec file called b
it Line 17 of function npend build_and_load called by :
5 of function demo_pendulum called by

t Tin
damn p!ndulum()
t lin 13 of exec file called b
m: g “update(); serec(script_path, D751 exists(*soldacbor) then gcbo = %old
Tle executing a cal
a I D]

pltad: s=sincenty)

@0,
Scilab manual
> Scilal

dae

asrt
dass|
feval
imnl

= Differential Equati
bvode

dacoptions

B L RIS L (] Help Browser. =

E | Eile Tools Edit 2 - View Code -- E

o eele Hel Browser " x
i e e »

O

Name
buode — boundary value problems for ODE using collocation method

)

buodes — simplfied call to bvode

Calling Sequence

2u=bvode (xpoints, N, m,x_Low, x_up, zeta, ipar, 1tol, tol, Fixpnt, fsub, dfsub,q
2u=bvodes (xpoints, m,N,¥_Low, X_up, fsub, gsub, zeta, <optional_args>)
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Octave

<plotting/function plotting.m 1,1 ALUg|

* courdinate [s]

-3.61027,_0.964031

N function_plotting...ve/plotting) - GVIM1 mEIR)[] [
File Edit Tools Syntax Buffers Window DrChip Tags Help | File Edit View Terminal Help
B2RS 9e B ANPe B O . |
i = 200: (-|Report bugs to <bugtoctave.org> (but first, please read
I http://www.octave.org/bugs.html to learn how to write a helpful report).
X = linspace(-5,5,N);
y = 1/(1+ (x ¥ sin(x))."2); For information about changes from previous versions, type ‘news'.
axis([-5 51);
plotx,y ) octave:1> function_plotting
(), “defaultlinecolor, "red") 1= .7.4774
set (gca(), “defaultlinecolor”, "re B o O
U=line([-pi,-1.8],[1.05,1.28]) octave: 2> A = [1,2:2,3]
12=line([pi,1.8],[1.05,1.28]) A= o
Xlabel("X coordinate [m]")
ylabel("temperature T [K]") - |
title("Temperature distribution") 3 5
text(0, 1.3, "Characteristic points”, “fontsize"| 3
, 12, "horizontalalignment”, “"center") s
replot -
print("temp_dist.fig", "-color", "-Fi20"); L Gisure. CDEI
print("temp_dist.png", "-color”, "-r0"); B Tengarature aisritution
pause() [ —————_ . '
~ L2 b “ 1
N P AN
N H
- § sl ]
- 0
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Octave + Qt =

QtOctave

3

Qtoctave [Empty]

File View Analysis Data Equations Matrix Plot Statistics Config Help

QX2 B eea 2=

= 8 [‘H Octave Terminal

iables' Li n = st =
\:;rlahl‘els 'ut; - CENC) Octave Terminal ISIEIES Vi G = Navigator
iew Variable li g g = g i || Jew Commandlist =
. .00000  0.13000  0.28000  0.45000 0.6+ %9% Wednesday November 2| View
13000 0.00000 0.15000 0.32000 0.5} [xy] = mesgrid(-1:0.1 PN
LX .28000 15000 0.00000 0.17000 0.3¢ hgrid(-1: o O 0 ~] E
T G 135000 0.32000 -0.17000  0.00000 0.1t o9
b . Loc... .64000 51000 -0.36000 -0.19000 0.0 Filters:lCB
>>> surface(x,y,2) | Name~ size Type
= Zus10. 65 KB pdf File
: 5 | C = Zaocz.. 22 KB pdf File
- >
Commandline>>( ] 5 ~ ===1(= zAoC 48 KB pdf File
Commands' List a® Variables' List I 5 700c " 1.9 MB xisFile
W @ = zaksp. 36 KB pdf File|
’, : A zaksp... 24 KB odt File
J#|[xy1 = meshgrid(-1:0.1:1); L
z=x"2-y"2
z=x72-y"2' Navigator B

surface(x,y,2)

Navigator
View

OFRN»-$mE

GO0 & Wiy m
/home/putanowr Go
Filters: [+.m v

Name ~ Size Type |

65 KB pdf File
22 KB pdf File
48 KB pdf File

zroC 1.9 MB xls File

= aen 26 KR e ila) (] view:
DI

67,0000, 43,0000

[n.. 1x1

ns  1x30
irlist 1x2

scale: 1,00000, 100000

View

QOO & hidh e
/home/putanowr ~| o
Filters: [*.m v

Name ~ Size
T Zusl10...
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Type
65 KB pdf File|
22 KB pdf File|
48 KB pdf File|
1.9 MB xIs File
36 KB pdf File|
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Sage

From Sage web page: "Sage is built out of nearly 100 open-source
packages and features a unified interface”.
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References

Maxima http://maxima.sourceforge.net/
R http://www.r-project.org/

Sage http://www.r-project.org/

Scilab http://www.scilab.org/

GNU Octave http://www.gnu.org

GNU Octave. A high-level interactive language for numerical
computations, by John W. Eaton, David Bateman, Sgren Hauberg,
edition 3 for Octave version 3.0.2, Network Theory Ltd, 2008

7. Python http://www.python.org/

8. Own materials
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License

This work is licensed under the Creative Commons Attribution-Share
Alike 3.0 Unported License. To view a copy of this license, either visit
http://creativecommons.org/licenses/by-sa/3.0/deed.en;
or, send a letter to Creative Commons, 171 2nd Street, Suite 300, San
Francisco, California, 94105, USA.

You are free:
» to share — to copy, distribute and transmit the work
» to remix — to adapt the work

Under the following conditions:

» attribution — You must attribute the work in the manner specified
by the author or licensor (but not in any way that suggests that they
endorse you or your use of the work).

» share alike — If you alter, transform, or build upon this work, you
may distribute the resulting work only under the same or similar
license to this one.
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