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https://drkarlette. wordpress.com

[(BRBEMEE  —E=E  "Does theflap of a
CIPElRERWNE - o] butterfly's wings in Brazil

SEES|3X /WUJ N—I128 set off a tornado in Texas?”
ﬁﬂ,}sg’] > b% Edward Lorenz, MIT

(1917-2008)
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What if one split
second sent your life...
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...in two completely
different directions?

http://www.imdb.com/title/tt0120148/
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Severe Jam
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AlpohaGo beat Lee Sedol
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In Two Moves, AlphaGo and Lee Sedol Redefined the Future HIA
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ESIGN GEAR SCIENCE

Move 37

With the 37th move in the match’s second game, AlphaGo
landed a surprise on the right-hand side of the 19-by-19
board that flummoxed even the world’s best Go players,
including Lee Sedol. “That’s a very strange move,” said one
commentator, himself a nine dan Go player, the highest rank
there is. “I thought it was a mistake,” said the other. Lee
Sedol, after leaving the match room, took nearly fifteen
minutes to formulate a response. Fan Gui—the three-time

European Go champion who played AlphaGo during a closed-
door match in October, losing five games to none—reacted
with incredulity. But then, drawing on his experience with
AlphaGo—he has played the machine time and again in the
five months since October—Fan Hui saw the beauty in this
rather unusual move.

http://www.wired.com/2016/03/two-moves-alphago-lee-sedol-redefined-future/
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Our world is made up of

many causal events. We

just see them as random,

having no better way to

explain it. :

http://wallpaperswide.com/
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Though we know it
s deterministic, yet
we don't know what
happens next!
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http://platformthing.com/
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Extreme sensitivi
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Small difference causes
hugely different results
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the cause
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predictable had we got
the exact equation?
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Determined by laws
of physics: mass,
moment of inertia,
gravity, collision,
friction — Physical

equations
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Double Pendulum
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https://www.youtube.com/watch?v=QXf95 EKSG6E
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Pendulum driven by
repelling magnets
fully describable by
laws of physics.
Trajectory never
repeats and not
predictable.




The swinging sticks in lron Man 2




New
Scientist

HOME NEWS TECHNOLOGY SPACE PHYSICS HEALTH EARTH HUMANS LIFE TOPICS EVENTS JOBS MAGAZINE

In the 1970s, Doyne Farmer, then a graduate student, used the world’s first wearable computer to beat
roulette tables in Nevada, but never revealed how he did it.

Now he has decided to break his long silence after a pair of researchers, inspired by his story, developed
and published their own method of beating the house.

“I kept silent because I did not want to communicate any information that might prevent anyone from
taking the casinos’ money,” writes Farmer, now at the University of Oxford, in a draft paper that he
showed to New Scientist. “1 see no good reason for staying silent any longer.”

Farmer’s paper is a response to recent research by Michael Small from the University of Western Australia
in Perth and Michael Tse from Hong Kong Polytechnic University, submitted to the journal Chaos. They
demonstrate that with a few measurements and a small computer or smartphone, you can indeed tip the
odds in your favour. The trick is to record when the ball and a set part of the rotating wheel both pass a
chosen point.

Their model divides the game into two parts: what happens while the ball rolls around the rim of the
wheel and then falls, which is highly predictable, and what happens after the ball starts bouncing around,
which is chaotic and hard to predict. Because the first part is predictable, Small and Tse were able to
calculate roughly where the ball would begin its erratic bouncing and therefore in which part of the wheel
it was more likely to land.
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SHI0E? Can you win the roulette?

Small and Tse, “Predicting the outcome of roulette” published in Chaos 22, 033150 (2012)




BEIS Moguls on ski slope
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Diverging trajectories of 7 boards starting with
same speed and spaced at Tmm intervals.

http://desertsnowjunkies.com/
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Weather has a very
complex model, though
it should theoretically be
described by laws of
physics. The system is
chaotic. When butterfly —
effect strikes, prediction

fails in the long term.
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Simplest mapping example

The logistic map (Pierre Francois Verhulst, 1804-1849)
BIRERIRE NVENY)ZIEEE

Animal population supported by an environment.
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Butterfly effect"
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Tpi1 = ATp(1l —xp)
Xo = 0.123 and 0.123001, with 1 = 4

Bpping
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Chaotic where p, r, b are parameters.

waterwheel for

modelling

Lorenz’s simplified

convection

model.
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Video feedback:

Take video of the screen, and
feed the video back to the
same computer that outputs
the video continuously.

- <« delay + reduce

capture video output screen

adjustment
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What do we know from butterfly effect?
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Because we cannot predict
future, anything is possible.
But cause-and-effect
always determines how we
will proceed. That’s why
there is always hope if you
work toward your goall

Use of Alex Chung’s photos is acknowledged. http://fotop.net/aaach/
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BUT NEVER GIVE UP
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Thank you for joining
CityU-Learning Classroom!

Prof. Michael Tse
Dept. of Electrical Engineering
chitse@cityu.edu.hk
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City University of Hong Kong



