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I’'m not
a mathematician !



SciSmalltalk

Building a pure smalltalk library
MIT Licence

https://github.com/SergeStinckwich/SciSmalltalk

| ast stable version 0.28

Pharo 3.0 (discontinued), Pharo 4.0, Pharo 5.0,
Squeak 4.5 (v0.12)


https://github.com/SergeStinckwich/SciSmalltalk

Competitors




Main contributors

Didier H. Besset (DHB packages)

Nicolas Cellier (arbitrary floating point arithmetics)

Stephane Ducasse (Refactorings, packaging, documentation)
Werner Kassens (KDETree)

Serge Stinckwich (documentation, integration)

Natalia Tymchuck (ODE)

Hernan Morales Durand (Random Number Generator)

Daniel Uber (first version)



How to install ?

Gofer new
url: "http://www.smalltalkhub.com/mc/SergeStinckwich/SciSmalltalk/main’;
configurationOf: 'SciSmalltalk’;
loadVersion: '0.28".

Also available in the Pharo Catalog
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Metrics

* Development start in April 2012
e 632 green tests (/7 classes)

e Classes (without tests): 188
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Main packages

Matrix, Statistics moments, Polynomials, Interpolations,
Integration, Series, Linear Algebra (DHB)

Ordinary Ditferential Equations Solver (RK4, AB2, ...)
Complex numbers, Quaternions
Random Number Generators

KD-Trees

Arbitrary Floating-point arithmetics
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An Introduction with Java and Smalltalk

DIDIER H. BESSET

Copyvisghted Mates ial
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Object-Oriented Implementation of
Numerical Methods - An Introduction

with Smalltalk
Original Book from Didier Besset in 2000

New book (remove all Java part of the book) in 2015
Creative Commons Licence
410 pages

Avallable freely now on: https://github.com/
SquareBracketAssociates/NumericalMethods

Thank you Didier !
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Brent-Salamin Algorithm

- , 1
* Initial value setting: @ =1 bh=-% =7 p=1

* Repeat until the diff between an and bn is within the

desired accuracy: a, + by
an+1 — 2 p

/
bn+1 = \ Un bn.~
2

p—

tn.+1 — tn. T ])n.(ﬂn. - an_+1) y

Pn+1= 2Pn.

e DI is the approximated value of: .. .
p pp — (\an+1 + bn+1)2

N ~
4tn+1
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ArbitraryPrecisionFloat>>pi
| a b ¢ k pi oldpi oldExpo expo |
a := self one asArbitraryPrecisionFloatNumBits: nBits + 16.
b := (a timesTwoPower: 1) sqgrt reciprocal.
C := a timesTwoPower: -1.
K:=1.
oldpi := Float pi.
oldExpo := 2.

[| am gm a2 |
am := a + b timesTwoPower: -1.
gm :=(a”* b) sqgrt.
a:=am.
b:=gm.
a2 := a squared.
c inPlaceSubtract: (a2 - b squared timesTwoPower: K).
pi ;= (a2 timesTwoPower: 1) / c.
expo := (oldpi - pi) exponent.
expo isZero or: [expo > oldExpo or: [expo < (-1 - nBits)]]]
whileFalse:
[oldpi := pi.
oldExpo := expo.
K:=k+ 1].
Api asArbitraryPrecisionFloatNumBits: nBits
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Arbitrary Precision
Arithmetics

y = 333.750° + a?(11a*b* — b° — 1216* — 2) + 5.5b° + a/(2b)

with a = 77617 and b = 33096
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Floating-point arithmetics

traps

Rump’s Example

The exact result Is —0.82739605994682135 + 5 x
10-17

You need to know the precision needed In order to
have the good answer

)

Solution: Interval arithmetics (soon in SciSmalltalk |
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Ordinary Differential
Equations (ODE)



Solving ODEs

dsS

Ez—ﬂ*S*I (2.1)
%25*5*1—7*1 (2.2)

dt
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Kendrick is a platform for

epidemiological modeling and analysis.

It helps epidemiologists craft
custom analyses cheaply.

x - 0O Playground
Untitled
|model simulator graph output db| A
model := KEModel new.
model population: (KEMetaPopulation new attributes: {
#status—>#(#S #I #R).
#species->#(#mosquito #reservoirl #reservoir2)
model buildFromAttributes: #(#status #species)
compartments: {
#(#S #mosquito)->9800.
#(#1 #mosquito)->200.
#(#R #mosquito)->0.
#(#S #reservoirl)->1000.
#(#1 #reservoirl)->
#(#R #reservoirl)->
#(#S #reservoir2)->. O e S
#(#I #reservoir2)->
#(#R #reservoir2)->0}.
model addParameter: #mu
inScopes: #species->#(#mosquito #reservoirl #reservoir2)
values: #(12.17 0.65 0.05).
model addParameter: #v value: 52.
model addParameter: #N value: #sizeOfPopulation.
"multi-host concern specifying}
graph := KECouplingInfectionGraph newOn: model population atAttribute: #species.
graph edges: { #mosquito->#reservoirl. #mosquito->#reservoir2 } rate: #beta values:
0.02.
graph applyGraphTo: model.
model addEquation: 'S:t=mu*N-beta*S*I-mu*S' parseAsAnEquation.
model addEquation: ('I:t=betaxS+I-(mu+v)+I' parseAsAnEquation).
model addEquation: ('R:t=v*I-mu*R' parseAsAnEquation).
v|
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Models Populations

SIR aKEPopulation 'Error printing
RSEI

Options

Deterministic Simulation

Deterministic simulation

Kendrick Browser
Compartments Equations
Name Numb  -beta's’l
s 00045 beta"s*l-gamma’l
1 142 oamma
R 99995
67
* Expression: beta's"l-g * &) "
save cancel v v “ﬂﬁ
ANSs:
x - O Infectious dynamics of @
) = I = I =
Number of infectious individuals of each coun
216.0
Number of individuals of I ountries
0.0 m Liberia
162.0
W Guinea
0.0
108.0 M SierraLeone
0.0 W Nigeria
340 m Senegal
0.0 = Ni
0.0 % Niger
0.0 25.02 50.05 75.07 100.1
0.0
0.0 50.0

round
aRTView x
View State Elements = Meta ® 6~

e

nics in map view of six countries -

’l

http://ummisco.github.io/kendrick/
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Lorentz Attractor
demo

dax -

a W)
dy _ 2) -
dt P | 4
dz

— =1y — 3=z.

dt




Roadmap

We are looking for a better name !

Modular packaging in order to load parts of
Scismalltalk (thanks Stéphane)

Ongoing work of Pierre Chanson (ObjectProfile) to
reproduce R example in Roassal+SciSmalltalk

We are welcoming contributions in all mathematics
area (especially statistics)
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