
“Does the Flap of a Butterfly’s Wings in Brazil 
Turn Off my sauna in Helsinki?”

Butterfly Effect:

MS-C1001 
Shapes in Action





http://www.youtube.com/watch?v=Gv3k07BvhGQ








https://docs.google.com/file/d/1A3PcR9qYxLs4M4z5bOMbNlk7Da-hpUWZ/preview


https://docs.google.com/file/d/1A3PcR9qYxLs4M4z5bOMbNlk7Da-hpUWZ/preview
https://docs.google.com/file/d/1_RRrT2Uu2IHDLOJpCGoNBFVjCdePdxqa/preview
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Philip Merilees



Philip Merilees 
(1940-2018)



Philip Merilees (1972)

“Does the Flap of a Butterfly’s Wings in Brazil Set Off a Tornado in Texas?”



Dusting off your savior
You were always my favorite

Always my man, all in a hand
To celebrate you is greater

Now that I can, always my man
Now you see what I came for

No one here is to blame for
Misunderstand, all in a hand
Just like you 'cause you made me
All that I am, all in a hand

A butterfly that flaps its wings
Affecting almost everything
The more I hear the orchestra

The more I have something to bring
And now I see you in a beautiful
And different light

He's just a man and any damage done
Will be all right
Call out my name
Call and I came
Dusting off your savior
Forgiving any behavior
He's just a man, all in a hand

Your hero's destined to waver
Anyone can, always my man

I would never betray you
Look at me who could raise you
Face in the sand, safe in your hand
You were always my favorite
Always my man, all in a hand
We are the red hots and

We're loving up the love me nots
The flowers in your flower pots
Are dancing on the table tops
And now I see you in a beautiful
And different light
He's just a man and everything he does
Will be all right
Call out my name
Call and I came
Dusting off your savior
The life that you have narrated
You were my man.

Savoir 
Red Hot Chili Peppers



http://www.youtube.com/watch?v=cix5IN-6bZ8


Brésil – Texas (tornade) E. Lorenz, AAAS, 29.12.72

Brésil – Floride (tornade) Le Figaro 3.94

Notre Dame de Paris - Paris C. Allègre, Le Point 18.6.94

Forêt amazonienne – Chicago (tempête) R. Lewin, La Complexité, 94

Sumatra – Angleterre (ouragan) J. Schwartz, The Creative Moment, 92

Le jardin de ma tante – Manille (cyclone) Science et Vie Junior

Baie de Sidney – Jamaïque (cyclone) Les Echos, 18.4.90

Pékin – Côte ouest des Etats-Unis La Recherche, 10.90

Rio – Australie (tempête) Explora, 12.88

Pékin – New York (tempête) J. Gleick, La Théorie du Chaos, 87

Pékin – New York M. Crichton, Le parc jurassique, 92

Mer de Chine – Caraïbes (ouragan)

Havana – Sidney (dragonfly) Pollack

A Butterfly in A generates a catastrophe in B



Brésil – ?? E. Brézin, Pour la Science, avril 92

Rio – San Francisco H. Reeves, Dernières nouvelles du cosmos, 94

Forêt amazonienne – Bangladesh (cyclone) R. Chaboud, France-Inter, 6.93

Rio – Japon (tornade) Explora 89 ?

Muraille de Chine – Paris Actuel, 90

Honolulu – New York (pluie) ??

Brésil – Texas A. Boutot, L’invention des formes, 94

Amazonie – Mexique (raz-de-marée) J. E. Hallier, Le Nouvel Observateur, 6.94

Philippines – Californie J. F. Kahn, 94

Tokyo Brésil – I. Stewart, The Collapse of Chaos, 93

Brésil – Londres (orage) Sunday Times, 31.1.93

A Butterfly in A generates a catastrophe in B



Pékin – New York Libération, 7.7.93
Rio – Chicago S. Kaufmann, Scientific American, 8.91
Martinique – Chine L’Evénement du Jeudi,24.2.94
Pékin – New York G. Mélenchon
Afrique – Jamaïque P. Tambourin, France-Culture, 9.11.94

… … … 

Brazil – Pisa (straighten the leaning tower) La Limonaia, 15.04.2012

Brazil – Helsinki (turn off a Sauna) Shapes in Action, 28.09.2018

A Butterfly in A generates a catastrophe in B





And “butterfly effect”









http://www.youtube.com/watch?v=n-mpifTiPV4




Is “Butterfly effect” only a “mathematical phenomena” or it 
can also be observed in physics?



“There remains the question as to whether our results really 
apply to the atmosphere. One does not usually regard the 
atmosphere as either deterministic or finite, and the lack of 
periodicity is not a mathematical certainty, since the 
atmosphere has not been observed forever.”



Physical model (Lorenz’s Water Wheel) 
Attributed to Willem Malkus and Lou Howard



Étienne Ghys, Jos Leys — «Le moulin à eau de Lorenz» — Images des Mathématiques, CNRS, 2009

https://docs.google.com/file/d/1sOzYWhgZftefk2IASRpHzdab7eQnWCo9/preview


Étienne Ghys, Jos Leys — «Le moulin à eau de Lorenz» — Images des Mathématiques, CNRS, 2009

https://docs.google.com/file/d/1Py87ZqqNKa2ZQ9H64FFaUA5IfVM5hkTx/preview




Understanding the two faces of Butterfly Effect

We know that the present may determine the future, but we also know 

that an imperfect knowledge on the present  - as it is almost always the 

case - makes the possibility of prediction of the future illusory.



Understanding the two faces of Butterfly Effect

Edward Lorenz (1972 conference) on sensitivity to initial conditions:

“If a single flap of a butterfly's wing can be instrumental in generating a 

tornado, so all the previous and subsequent flaps of its wings, as can the flaps 

of the wings of the millions of other butterflies, not to mention the activities of 

innumerable more powerful creatures, including our own species..”



Understanding the two faces of Butterfly Effect

Edward Lorenz ideas goes much further:
(but this second aspect was unnoticed by media)

“More generally, I am proposing that over the years minuscule disturbances 

neither increase nor decrease the frequency of occurrence of various 

weather events such as tornados; the most they may do is to modify the 

sequence in which these events occur.”
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Galton Board Experiment



Galton Board Experiment

https://docs.google.com/file/d/1ad0NkeWKsMdSmYcbrQHmZyuQHwkrA1wt/preview


IFA.tv - A Random Walker, Probability Machine, Galton Board, Quincunx Index
https://www.youtube.com/watch?v=AUSKTk9ENzgwww.youtube.com/watch?v=AUSKTk9ENzg

http://www.youtube.com/watch?v=9xUBhhM4vbM


Summary: two faces of Butterfly Effect to keep in mind 

● manifests with a sensitivity to the initial conditions: a small change at the 
present can significantly change the evolution for the future.

The Butterfly effect:

● manifests with insensitivity to the initial conditions: the frequency of 
manifestation of future events, measured over large periods of time, are not 
affected by small errors on the initial conditions.



Science is build by a community 

Michael Berry 
(1941-)

Henri Poincaré 
(1828–1892)

George D. Birkhoff 
(1884–1944)

Stephen Smale 
(1930–)

David Ruelle
(1935–)

Jacob Palis 
(1940–)



“The mind, once stretched by a new idea, 
never returns to its original dimensions.”
 

Ralph Waldo Emerson
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More about visit Signs of Mathematics exhibition and our website: http://jyu.fi/somath/ 





Examples: Magnetic Pendulum



Examples: Billiards



http://www.youtube.com/watch?v=c0gDLEHbYCk


http://www.youtube.com/watch?v=QOxOynOSBPc


http://www.youtube.com/watch?v=phAz-eSkIyM










This talk is inspired by a series of works of

Etienne Ghys
ENS-Lyon
 

Jos Leys
Mathematical imagery
 



Thank you!

“The mind, once stretched by a new idea, 
never returns to its original dimensions.”
 

Ralph Waldo Emerson

Tuomo Ville Terhi Elina MarkusTimo

Many thanks also to

Simone Bastreghi
Federico Casale
Laura Laulumaa
Philippos Papadakis 
Janne Pakarinen 
Kai Porras
Mervi Väisänen


