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Integrated Computing Systems

STANDARD INTEGRATED COMPUTING SYSTEMS

PROPRIETARY
MATLAB

(ot

SCILAB, OCTAVI

GNU / FREE

Page 5 of 60



Captivate Saturday, December 10, 2005

Integrated Computing Systems

SMALL / LITE INTEGRATED COMPUTING SYSTEMS

o>

DERIVE

PROPRIETARY

MATHEMATICA
CALCCENTER
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Integrated Computing Systems

SMALL / LITE INTEGRATED COMPUTING SYSTEMS

Wolfram Research Inc.

Mathematica

CalcCenter 3
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Mathematica Courseware for Physics

Rubin:H. Landau LANDAU R.H. :

A First Course

in Scientific Computing.
Princeton University
Press 2005

ISBN 0-691-12183-4

M.
I

@ DUBIND. :

Numerical and Analytical
i Methods for Scientists
and Engineers,

Using Mathematica.
Wiley 2003

ISBN 0-471-26610-8
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Mathematica Courseware for Physics

SECONR QTN BAUMAN G. :
Mathematica for Theoretical
: Physics :

Jor Classical Mechanics
and Nonlinear Dynamics.
Springer 2005

ISBN 0-387-01674-0

M

BAUMAN G. :

EERU HAUMA“ Mathematica for Theoretical
Physics :

Electrodynamics,

Quantum Mechanics,
General Relativity,

and Fractals

Springer 2005

e ISBN 0-387-21833-1

@ Springer
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Mathematica Courseware for Physics

Advanced

£  Visual
=~ Quantum

MU

N
M =R |

"7l “—Mechanics
eSS (=

=
-

b Bernd Thaller

THALLER B. :
Visual Quantum
Mechanics.

Springer 2000

ISBN 0-387-98929-3

THALLER B. :
Advanced Visual
Quantum Mechanics.
Springer 2000

ISBN 0-387-20777-5
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(] Wolfram
\ Mathematica >
’(—‘-rif»»",—"r P R T 1
The !f{,”,g,"w{, %%”Jt? % " /p
the Ease of a Calculator /

http: e wolfrarn. comfproductsi/calccenter/
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Mathematica Calccenter 3

PRODUCT FEATURES

Arithmetic, logarithmic, and expenential functions = Trigonometric and
hyperbalic functions = Complex numbers = Bessel functions = Error functions «
Numbers = Combinatorial functions

Manipulation of expressions = Trigonometric-Exponential conversion «
Expression simplification

Calculus

Numeric and symbolic i and diff i =5t and
products = Power series expansions

|[Matrix and Data Operations

Graphics
Plots = Log plots = Contour plots = 3D plots » Scatter plots = Bar charts = Pie chart:
Density plots = Polar plots = Inequality plots

olvers
Algebraic, linear, and differential equation solving = Root finding = Minimum
finding

User Definitions

Custom definitions = Loops = Conditionals = Function libraries

Units and Constants

Conversion between any composite units = Conversion to SI or fundamental units

I

|

face and Help Features

Data operations = Import/Export of data = Standard matrix types = ion

=Data ipulation tools = lation « Fast Fourier form (FFT) =
Eigenvectors and eigenvalues = Frequency counting

|lstatistics |

Discrete distributions = Conti distrib = Probability density

Random numbers

SmartFlot = Help Browser = InstantCalculators = Function controllers = Definition
notes = Automatic input comection

Document Features

Text styles « Style sheets « Traditional mathematics input and output = Locked
regions - Animations = Typesetting - Special characters

http:#media. wolfrarm com/brochures/calccenterspecsheet. pdf

‘To continue click FORWARD
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Mathematica Calccenter 3

GENERAL FEATURES

Numeric and symbolic computation and matrix handling Automatic input correction—if Mathematica CalcCenter does not understand

oposed input, it will suggest an alternative
Menu and button interface PO UL TR 2100 e

Mathematica notebook interface lets you document your work as you go,

Uses Mathematica's record-breaking numerical math libraries for fast and . . . B
including typesetting, graphics, ...

accurate results

Comes with over 500 function templates in plain English, which you can fill in Bt o spell checket

and evaluate straightaway

SmartPlot gives you the best visualization for your function or data
automatically

http:#media.wolfrarm. com/brochures/calccenterspecsheet. pdf

‘To continue click FORWARD
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¥1 Mathematica CalcCenter 3

x| 1 untitled-1 *

RIERCE

1|23 (s @6 7|8

Mathemaﬁca' Mathematica CalcCenter uses graphics and animations to bring
~ : your calculations to life.
CalcCenter3

Easily create 20 and 3D plots of functions or data. You can choose a range of styles—including bar
charts, pie charts, contour plots, and density plots—or let the SmartPlot feature choose an
appropriate style for you.

For an overview of Mathematica
CalcCenter...

Start Slide Show

To start using Mathematica
CalcCenter...

To skip this Welcome screen...

Don’'t Show Again

it

Mathematica CalcCenter 3
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f*1 Mathematica CalcCenter 3 - [Untitled-21] ‘... II:!.IX
e :

=

S < ez 2o CONTROLLERS

File

CONTROLLERS

Common Constants v

— = = 55‘
Greek Letters v

| nental units
APPLY TO SELECTION...

SmartPlot CALCULATION
e conbiol Calculate selection
Calculate next cell

Calculate noteboak

&

Abort

NAVIGATE

Go to next cell
Go to next window

SESSION STATE
Show definitions

Complete

& commi

. [i#

Mathematica CalcCenter 3
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TEMPLATES

INSTANTCALCULATORS NIntegrate | numerically integrate up tc Template : numerically
integrate up to infinity

numerically
integrate over range

The function to imegrais
Withrespect tothe variable
The variable ' s Lower bound

numerically integrate upto oo

numerically integrate
from — oot

NIntegrate | numerically integrate up to co Show example
& Calculate
TEXT INPUT =
niti= The function to imegrate
Withrespect o the variable
The variabie s Lower bound u
ouft 1.570788327 q]
HELP
bl NIntegrate numericallyintegrate upto Integrate from 0 to inf :
Full Help x*31(Exp[x]-1)
k= The function 1o buegrane | x~ 3/ (Exp[x
Withrespect tothe variable | x
SEIR The variable ' s lower bound | 0

outzi= §.423932402

Edit the result

Mathematica CalcCenter 3
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Mathematica CalcCenter 3

References Wolfram Research Inc.:

Mathematica CalcCenter 3. _
http: //www.wolfram.com/products/calccenter

Wolfram Research Inc.:
Mathematica CalcCenter 3. Documentation.
http://documents.wolfram.com/calccenter/

Wolfram Research Inc.:
Mathematica CalcCenter 3. Features.
http://www.wolfram.com/products/calccenter/features

N

ﬁLive URLs are available in REFERENCES ]
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Mathematica CalcCenter 3

Reviews

Hogan D. :
Mathematica CalcCenter 3 (Review),
Bitwise Magazine, August 2005

http://www.bitwisemag.com/copy/reviews/

software/maths/calc _center.html

Seiter Ch. :
Mathematica CalcCenter (Review).
Macworld, July 28, 2005
http://mww. macworld.com/2005/07/
reviews/calccenter3/index.php>

Scientific Solutions :
Wolfram Mathematica CalcCenter 3.
http./fiwww. scientific-solutions.ch/
tech/calccenter/index.html

™

rLive URLs are available in REFERENCES
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Mathematica CalcCenter 3 : A Versatile Tool for Teaching Exact
Sciences
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Mathematica CalcCenter 3 in Education ES
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[# Mathematica CalcCenter 3 - [mcec3_4a.nb] 1D GRAPHICS

Fle Edit Calculate Basic Math Algebra Calculus Lists & Matrices Relglslis= 8 Solvers Defining Funct

i SmartPlot
Bl mccs_sa.0b [ Functon of One varbie —» IR
Function of Two Variables *  Log Plot | 7
List of Values *  Log-Log Piot I EI
Matrix of Values *|  Log-Linear Plot
Combine Graphics Polar Plot
Parametric Plot
3D Parametric Plot

INSTANTCALCULATORS

plota function

The functionio pisi | =
With respect to the variable (w
Thevariable " s lower bound | =
Thevariable ' s upper bound (m

Theneme of thesyletouse | "Technical®

plotusing styles

plot two functions together

TEXT INPUT Thesecondwyspileiouse | "Detailed”

Plot[]

Plot[{las answer)]

LR,

e Plot plottwo functions together

Thezecond funetion 1o ploy

Withrespect to the variable
Thevariable ' s Llower bound
Thevariable 's upper bound

S

display two graphics together

DensityPlot[xy, {x, -1, 1}, {7, -1, 1}]
Plot[Sin[x], {x, -1, 1]]

Mathematica CalcCenter 3
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Blackbody Radiation

Radiated power per area S = dr
per unit wavelength da
A
PLANCK'S LAW Ga=
B
(exp(75) -1) 2°
A
WIEN'S LAW S = = rFeaw
i e
cT
RAYLEIGH-JEANS LAW S = FY

A= 3.741774873 x 10710 [T n?)]
= 0.0143876866 [Km]
2.600678606x10°M [Im / K s]

0o w
]
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f*! Mathematica CalcCenter 3 - [mce3_19a.nb] SIMPLE GRAPHICS

L] a

F Calcilate B

3.741774873

00143676565

Planck[T , A ] is — =
10% [[.—r < 1] A’)

INSTANTCALCULATORS

plota function
plotusing styles Baydsans(T , A | i= 2.600678606 T
ST 101% 3%

plot two functions together

Plot plotafunction

TEXT INPUT The functionie plot | Planck([3, A)
With respect fo thevariable | A

The variable " s lower bound | 0.00002

The variable ' s upper bound | 0.003

0.003

Definition Note 0.00258

Full Help

6.0018

0.001

il 2.0008

A
©.0005 0.80% 0.0018 0.002 0.0025 0.004

Plot[z, (m, m, w}] |

I Plot[z, {m, m, m}, "Default®, “None"] I

Mathematica CalcCenter 3
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¥} Mathematica CalcCenter 3 - [mcc3_19b.nb] SIMPLE GRAPHICS

Plot [{Planck([3, A], RayJeans[3, A]}, {%, 0.00002, 0.003}, {0, 0.0035}]

.

0.0038

0.003 4
0.0025, |
0.002
0_0815,
©.001] |
0.0008]

2
0.0008 0,001 0.0018 0.002 0,002 0.00%

Plot[{Planck[3, A], Raydeans(3, A]}, {&, 0.00002, 0.003}, {0, 0.0035}, "Colorful”,
"Frame"]

Definition Note

0.0035

0.003
o 0.0028
jmﬁ 0.002
0.0018]
0001

0.0005)

©  0.0005 0.001 0.0015 0.002 0.0025 0.003
Y

Mathematica CalcCenter 3
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[ CalcCenter Output | Blackbody Radiation
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INSTANTCALCULATORS

plota 3 Diunction

plota 3 Dfunction using styles

TEXT INPUT
P1ot3D(.]

P1ot3D [{last answer)]

[ mathematica CalcCenter 3 - [mce3_3a.nb]

Fie Edit Calculate BasicMath Algebra Calculus Lists & Matrices [Relgllies

[x it | mcc3_3a.nb

Solvers  Defining Functig

SmartPlot
Function of One Variable *

The function to plot
With respect fo the " x " direction variable
The "x"variable " s lower bound

The ' x"variable s upper bound

With respect tothe "y direction variable
The 'y variable " s lower bound

The 'y variable " s upper bound

The name of the style to use

"Colorful"

The secondary siyleiouse | Home

Plot3D[c, {m, m, m}, {m, m, m}, "Colorful”, "None"]

ContourPlot(=, {m, =, u}, {n, u, w}, "Colorful®, "None"]

DensityPlot(z, {m, m, u}, {m, m, m}, "Colorful”, "Hone"]

ParametricPlot3D[{z, m, u}, {m, m, w}, "Default”, "Nome"]

ParametricPlot3D[{=, w, w}, {w, w, w}, {m, w, w}, "Default”, "Hone"]

Mathematica CalcCenter 3

Function of Two Variables * I SR

‘
l ol
| List of Values | Contour Piot | E]
'\ Matrix of Values » Densty Plot

Combine Graphics 3D Parametric Plot
Inequalty Plot

2D GRAPHICS
COX

X

R R - I - o~

Page 29 of 60
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Feiratectet
R
S
R T L
S T AL Ty
T e AL R o
ST =]
e L R P R =
P b LA T ")
e ey i,
o i..."ar&.c oy o

Blackbody Radiation

4x101
S Wm]

Calcenter Qutput

Edited by Fireworks MX 2004

Zx10
1x10

5 3
=
E-

u
Y
H
=
e
2
2

Becond

Captivate
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Blackbody Radiation

BLACKBODY RADIATION LAWS |

ﬁznoa K< T < 5000 K
[—> 2x107" m<A<2x10%m
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Quantum Wells / Barriers

PARTICLE
IN A 2D BOX :
THE PROBABILITY

Particle in a Box

L=as L=
n=2 ny=2

PARTICLE
IN A 2D BOX :
THE PROBABILITY
DENSITY

WAVEFUNCTION
Cohgwx | hyxy
¥(X. y)=Asin sin —— o
L
PROBABILITY DENSITY
p(X, y) = [#(x, y)IF :

Page 32 of 60
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Quantum Wells / Barriers

BARRIER TRANSMISSIVITY

45 (E )
E>U T —
smz[ zm(E = L] +4E 3—1]
4En-§
E>U = v
TUNNELING sinhz[m L] et B (1
met & =1
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Quantum Wells / Barriers

BARRIER HEIGHT = 1 [Hartree]
1 Hartree = 27.211719 elektronVolt

TRANSMISSIVI

RECTANGULAR
POTENTIAL
BARRIER

E>U)

o =T

TRANSMISSIVTY

/V [ BARRIER WIDTH [a,]
! 2,48

& o 2 4
ENERGY [Hartree]

Page 34 of 60
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o - o

PARTICLE ENERGY [Hartree]

Quantum Wells / Barriers

TRANSMISSIVITY

RECTANGULAR
POTENTIAL
BARRIER

E>U)

@

-

BARRIER WIDTH [a,]

@

PARTICLE ENERGY [Hartree]

-

[TRANSMISSIVITY

BARRIER HEIGHT = 1 [Hartree] o 1
1 Hartree = 27.211719 elektronVWolt

BARRIER WIDTH [2,]
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P Mathematica CalcCenter 3 - [mcc3_5.nb]

Fle Edit Calculate Basic Math Algebra Calculus Lists & Matrices Graphics BEEIEER Defining Functig

Construct Equations
[x] # mcc3_5.nb £
A

SOLVERS

(][]

X

Solve Equations
Solve Ordinary Differential Equations.
Solve Partial Differential Equations ‘

e
|53

INSTANTCALCULATORS TocataRock §  Locate a Root of an Equation
Locate a Minimum of a Function |

numerically solve a first order

differential equation The function o soive E
P Withrespeci io the vaniable

firstorder differential equation

calculate solution values for
afirstorder
differential equation

1

LocateRoot [z, {m, 1})

=z

LocateMinimum [z, {x, x0}]

numerically solve a
second order

numerically solve a
SolveODE v

second order differential equation

TEXT INPUT
SolveODE[.] The differential equation to sohve
The first boundasy condifion

The second boundary condition
The function 1o solve for
Thevasiablets sohve for

The selution region ' s lower bound
Thesclutionregion ' s upper bound

SolveODE [(Last annwer)]

Solve@DE[=, y, {x, mmin, xmax}]

EFDE[=, w, (m, u, #), (=, u, #}]
100% ~ <

ey
|
iz

Mathematica CalcCenter 3

Page 37 of 60



Captivate Saturday, December 10, 2005

SOLVERS

INSTANTCALCULATORS

visualize a
functionautomaticaily b

visualize data automatically

Definition Note

Full Help

S

-1

|«

Mathematica CalcCenter 3 A0 ' 5
 Wathematica CalcCenter 3 MRCEE -

Page 38 of 60



Captivate Saturday, December 10, 2005

(&) Mathe;aﬁ;a Calc;nte-; 3 - [mcc3_7.nb d*-] : SOLVERS

INSTANTCALCULATORS SmartPlot ualize a function automatically INSTANTCALCULATORS

visualize a solve an equation
function automatically inft j=
solvetwo

simuitaneous equafions

(7 funcioniuaizo |35 (3 - Bxp1-x)

visualize data automatically

TEXT INPLT Plot \Visuali

S, O
To:

SolveEquation solveanequation|

T equation e solve % -5 (1-Exp[-%]) == 0
Fy z 2 4 Wititrespect 1o the variable | x

X

outizje [

4.965114232

Mathematica CalcCenter 3
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Coulomb Systems

THE HYDROGEN ATOM
COULOMB POTENTIAL
e

P =

Uin = -

FACTORIZED WAVE FUNCTION
w(r, &, ¢) = R(r) &) B(¢)

RADIAL EQUATION : R - EQUATION

—— |Rin= ERI(n)
2mr? dmweg T

w2 Il+1) 1 e?
+[—

Page 40 of 60
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SOLVERS

ally solve a
numerically solve a firstorder ntial equation
differential equation
The differential equation iosoive | x ' ' [@] - (2*2 - 3) # x[p] == 0
The first boundary condition | x ' [0] == 1
resl= The second boundary condition | x [0] ==0
The function iz soive for | x [p]
The variable 1o solve for
The sohaionregion " s lower bound
The solation region " s upper bound

first order differential equation

differential equation

numericaly
secondorder

differential equation

xlo]

Sulf1f=

InterpolatingFunction! (0 41, <=

TEXT INPUT

nizj=| res? - SolveGDE[{x"[p] - (0* -2.9) x[p] == 0, x'[0] =1, x[0] == 0}, x[o], {p, 0, 4}]

xlel
Outfz)=
HELP InterpolatingFunction{(0 ), <] [s]
Definition Note %
Full Help nizi=| ress= SolveODE[{x"[o] - (6" - 3.1) xlpl = 0, x[0] =1, x[0] = 0}, x1e], tp. O, 41]
xlel
Outf3jm
] Il InterpolavingFanceion( (0 4), <1 (2]
100% ~ (<

Mathematica CalcCenter 3
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Captivate

B8 Mathematica CalcCenter 3 - [mcc3_9p.nb]
- SOLVERS

| CIEX

mee3_9p.nb 5
Function of One Variable

| -

Function of Two Variables *»  Log Piot 4

[x]
"~

List of Values Log-Log Plot
INSTANTCALCULATORS Matrix of Ve b Loglicarki:
Combine Graphics Polar Plot
function Parametric Piot
3D Parametric Plot

plot two functions together

{resl, res2, res3}
Withrespect io thevariable | o
v Thevariable * s lower bound | 0
Thevariable " supper bound | 4
Thenameof the syletouse | "Technical”™
The secondmry syletowse | "Frame®

TEXT INPUT

Plot[(last answer)]

Definition Note

Full Help

L ]

100% ~ <

Mathematica CalcCenter 3

Page 42 of 60



Captivate Saturday, December 10, 2005

Coulomb Systems

o L (L&)
I (p) = (p + ———— e) X (p) REDUCED R-EQUATION
fol
Ground State :n=1,1=0 |
2
i Bt /
X(p) L
i €e=2.8
. e €=3.0
- e=3.1
-1
-1.5
THE HYDROGEN ATOM \

SOLUTION OF THE REDUCED
RADIAL EQUATION
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MCC3 and Courseware Development for ES
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E-learning Express Development Set
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E-learning Express Development Set

E-LEARNING EXPRESS : TOP FOUR

MICROSOFT MACROMEDIA

PowerPoint Captivate

CalcCenter

MACROMEDIA WOLFRAM RESEARCH
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E-learning Express Development Set

E-LEARNING EXPRESS : TOP SIX

Respondus

Captivate '\

CalcCenter =

(iS4 154)
(#1491, ¥:402)
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E-learning Express Development Set

E-LEARNING EXPRESS : TOP TWELVE

Hot Polatoes

', Respondus J 4
Producer (s y

% 4/ Captivate ¥

| CalcCenter

Publicon

Java Applets
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E-learning Express

Drska L. :

E-Learning Express : Redenl pro péséky (a vsedn/ dny) /
E-Learning Express : A Solution for Pedestrians (and
Everydays).

In : Konference EMTECH 2005, Praha, 6.-7. ¢ervna 2005
http://vega.fifi.cvut.cz/docs/emtech05/

Drska L. :

E-Learning Express : Redeni pro pésaky (a vsedni dny) /
E-Learning Express : A Solution for Pedestrians (and
Everydays).

Presentation Record.

In : Konference EMTECH 2005, Praha, 6.-7. ¢ervna 2005.
Proceedings (DVD)

ﬁLive URLs are available in REFERENCES ]
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Sophisticated Development Set MM / WRI

AUTITEMATICH

Ak,
o [MATHEMATEEY
. WARRNCATIGN]
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Sophisticated Development Set MM / WRI

MM / MATHEMATICA-ORIENTED DEVELOPMENT PACKAGE
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Sophisticated Development Set MM / WRI

aptivate

i 3
Contribute 3 IMacromedia

Macron sdia
Dreamweaver &

Macromedia

Fireworks 8

Macromedia

Fla:
Paper 2

CourseBuilder

Macromeclia
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Sophisticated Development Set MM / WRI

MM / MATHEMATICA-ORIENTED DEVELOPMENT PACKAGE

0! . aptivate Y
Contribute 3 te Studio 8

Macron adia Macromedia

Wollram

Ma!hemaﬁa’l
Fireworks 8 5.115.2 &

73| Graphics 1 Symbolie8EE §
Macromedia fa clllu l‘

wifram

TEAC I-g!;lG
CourseBuiider SCE:lELNlCEs

Macromedia

Mathematica
Net Tasﬁn.z Facility
{not available)

Woltram 8

Page 53 of 60



Captivate Saturday, December 10, 2005

Sophisticated Development Set MM / WRI

(Mathem _

N~ S5 Sy

Fireworks 8 Graphics | Symbol &%

W .y
Fia Flash 8 | TEACHING
Paper 2 | Professional s EXACT

: Macromediaf COUrseBuilder SCIENCES

Macromedia

Calculation fucility

Weitram )
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E-learning Express Applications

Cech Technical University
Faculty of Nuclear Sciences and
Physical Engineering
Applied & Engineering Physics.

Dréka L.: http://aep fifi.cvut.cz/aep/
Fundamentals of Nonclassical Physics :
Introdiiction.

http://vega.fifi.cvut.cz/docs/fncphys/

Drska L.
Specialni teorie relativity. Kviz. Cast 1. /
The Special Theory of Relativity. Quiz. Pt. 1.
http://vega.fifi.cvut.cz/docs/emtech05/test rel1.htm

ﬁve URLs are available in REFERENCES ]
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Corseware Development for Exact Sciences

Drska L. :
Koncepce a technologie coursewarti pro exakini obory /
Courseware Concepts and Technology for Exact Sciences.
In : Konference BELCOM 05, Praha, 21.-22. unora 2005.
http://vega.fifi.cvut.cz/docs/belcom05/

Drska L. :
intensive Course Concepts of Postmodern Physics.
In : Workshop CTU 2005, March 2005
http://vega. fifi.cvut.cz/docs/w2005add/

™

F Live URLs are available in REFERENCES
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Mathematica CalcCenter 3 : A Versatile Tool for Teaching Exact
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Demonstrations & References
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Mathematica CalcCenter 3: Web Presentation
http:/iveqa.fifi.cvut.cz/docs/mathus05/

Thank you for your attention
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