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R
Scientific Rationalism
"regards reason as the chief source and
test of knowledge" or "any view appealing
to reason as a source of knowledge or
justification”.

More formally, rationalism is defined as
a methodology or a theory "in which the
criterion of the truth is not sensory but
intellectual and deductive"



Artificial Intelligence
AlphaGo Al ¥ A1 3000 75 2 (EIeTele LAREEISVIES

AlphaGo #% 100:0 52/ Challenge Ma¥
AlphaGo team # 5 8-15 Marf:(
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Not all intelligence is artificiall
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False facts are highly injurious to
the progress of science, for they
often endure long; but false views,
If supported by some evidence, do
little harm, for every one takes a
salutary pleasure in proving their
falseness. Darwin, The Origin of Man, chapter 6
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* Ability to identify
assumptions % HE&RER
 Test Hypothesistabg{EER

* Draw relationship
between variablesE &8
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Isaac Newton
Principia 1687

Nature and nature's law
| lay hid in night,
semcnewon 20d s@id,

R Let Newton be,

and all was light.

A. Pope
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“Six monkeys, set to strum
unintelligently on typewriters
for millions of years,

Would be bound in time

to write all the books

in the British Museum.”
Huxley 1860

On June 30, 1860, at the Oxford Union in England, Anglican Archbishop of Oxford
University, Samuel Wilberforce, and evolutionist and agnostic Thomas Huxley were
engaged in the “Great Debate.” Huxley declared that given enough time all the possible
combinations of matter, including those necessary to produce a man, will eventually
occur by chance molecular movement.



“Six monkeys, set to strum unintelligently on typewriters for
millions of years, wouldbe bound in time to write all the books
in the British Museum.” Huxley 1860
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Temperature

Don’t Worry! Be Happy!
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“whatsoever a man soweth,
that he shall also reap”
Function

Y=Y(x)

y y=T1(x)

y : exam grade , ‘\
linear

nonlinear

X : hard working



a2 7 #k ? 1715-20104F

Bode's Law of Astronomy 1778

O 3 6 12 24 48 96 192 384
4 7 10 16 28 52 100 196 388

04 0710 16 28 52 10 196 3838

Mercury 0.4 (0.39) Venus 0.7 (0.72) Earth 1.0 (1.0)
Mars 1.6 (1.52) Asteroids 2.8 (2.77) Jupiter 5.2 (5.2)
Saturn 10 (9.54) Uranus 19.6 (19.19) Neptune 38.8 (30.07)

Pluto fails (39.60)

“Plutoed” To demote or devalue someone or something.
American Dialect Society, word of the year 2007
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Number of Students Perceiving

Woman

Man

— 1st Run
— — 2nd Run
---+ 3rd Run

2 3 4 5 6 7 8
Picture Number

Figure 6.8: Schematic representation of the visual catas-
trophe based on the data in table 6.1 on three runs
(1234567876543212345678) through the series of pictures
in figure 6.7. On the vertical axis is plotted the number of
students perceiving a change in their perception. At the
level “man,” all of the students perceive a man, and at the
level “woman,” all of the students perceive a woman. On
the first run (solid line), all of the students see a man’s
face until the fifth picture, where a few students suddenly
see a woman. The biggest jump occurs at the seventh pic-
ture. By the eighth picture, all of the students are seeing
a seated woman. On the second run, most of the students
continue to see a woman until the fifth and fourth pictures
are presented, after which point most of the class is seeing
a man’s face. A similar pattern appears in the line for
the third run, but the shifts in perception do not occur in
the same place as they did for the second run. Thus these
results are a good illustration of one-time hysteresis.



FAL A £

15

FEF LR

N =12
72

Woma

Man

Hysteresis
Number of Students Perceiving
3 4 5

Picture Number

\\‘/j El /I)‘\

5 ~22

7NN

=2




SR LY T AN [E]
REPEE

Number of Students Perceiving

% | -
s |
e
R
B

Force

|
=
Extension ‘ ' ' ' ' '
1 2 3 4 5 6 7 8
Picture Number
In one sense the rubber band was
harder to stretch when it was bein 77 S -
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http://en.wikipedia.org/wiki/File:Elastic_Hysteresis.jpg
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Pendulum Synchronized BE 1[G 518 E)

https://www.youtube.com/watch?v=W1TMZA
SCR-I

T 2B =RAVEE

https://www.youtube.com/watch?v=eAXVa__ X
WZ8

https://www.youtube.com/watch?v=gQK2157
20SU



https://www.youtube.com/watch?v=W1TMZASCR-I
https://www.youtube.com/watch?v=eAXVa__XWZ8
https://www.youtube.com/watch?v=gQK21572oSU

London Millennium Bridge



http://upload.wikimedia.org/wikipedia/commons/5/57/Mill.bridge.from.tate.modern.arp.jpg
http://upload.wikimedia.org/wikipedia/commons/5/57/Mill.bridge.from.tate.modern.arp.jpg

London's Millennium Bridge is the first
pedestrian river crossing over the Thames in
central London for more than a century.

It is @ 325m steel bridge linking the City of
London at St. Paul's Cathedral with the Tate
Modern Gallery at Bankside.

“Nice” lateral vibrations (20 cm S shape wobble,
1cycle per second) like on Tacoma Bridge
developed on the day (June 12, 2000) of the

opening......
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Evangelista Torricelli (1608-1647)

PR AR H A TRACTE

- xy =1 ¥ x gfieis, U BRSNS HY Gabriel's
horn
“Torricelli’s paradox funnel”

1672 P E 5 Thomas Hobbes (EAGHT)
Bl H A HEHE A= 4H(E Torricelliy £ R M
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'-1.0123“5 dy_ 1

FIGURE 1. Torricelli’s paradoxical funnel.
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http://upload.wikimedia.org/wikipedia/commons/d/db/Leviathan_gr.jpg
http://upload.wikimedia.org/wikipedia/commons/d/db/Leviathan_gr.jpg

Richardson is not a great lecturer, never won big
award, but he is truly beyond his timel

0. Ashford



Richardson’s Game Theory %%E;!'.%

Could an arms-race end without fighting?
“Yes, without a shot being fired,”

Arm Races || One side outspent the other on armaments
and the weaker nation bankrupted itself.”

da ( )
dt
Relaxation to basic$

dy ( )

— = —a\y — Yo

dt

Positive feeback 1n arms race
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A relation between the probability of two countries
going to war and the length of their common border.
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http://en.wikipedia.org/wiki/File:Britain-fractal-coastline-200km.png
http://en.wikipedia.org/wiki/File:Britain-fractal-coastline-200km.png
http://en.wikipedia.org/wiki/File:Britain-fractal-coastline-50km.png
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Three Roots of X**3=1



http://upload.wikimedia.org/wikipedia/commons/f/fd/Von_Koch_curve.gif
http://upload.wikimedia.org/wikipedia/commons/7/76/Barnsley_fern_plotted_with_VisSim.PNG
http://upload.wikimedia.org/wikipedia/commons/e/ed/Phoenix(Julia).gif

The best part of waking up,
is to see the vortex in your cup!
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Stirring Mixing

Coffee with white

Palinstrophy




2012 Alan Berman Research Publication Award
Best publication in the Naval Research Lab.

Time = 0 hr Time = 6 hr
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Vorticity Dynamics
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Radar Reflectivity

Hendricks et al. 2011
Corbosiero et al. 2006
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Figure 3.6. Swirling water flows out of a sink or bath by means of a central drain hole.
As fluid parcels rotate and approach the drain hole, they speed up to conserve the
circulation. © Pavel Losevsky / 123RECOM.
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The profound study of nature is the most fertile
source of mathematical discoveries. Fourier
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Phytoplankton
Swirls

Vortex &
Filaments
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In the style of Van Gogh's painting "Starry Night," massive congregations of greenish phytoplankton swirl in the dark water around Gotland, a Swedish island
in the Baltic Sea. Population explosions, or blooms, of phytoplankton, like the one shown here, occur when deep currents bring nutrients up to sunlit surface
waters, fueling the growth and reproduction of these tiny plants. (Credit: NASA Goddard Space Flight Center/USGS)



Alamy

Theory points to three main mechanisms: mixing the ocean's surface layers
(up to a few hundred metres) by wind; mixing of deeper layers by ocean
currents; and eddies, swirls created when warm ocean currents meet cold
ones, blending large swathes of the ocean 10-100km across.

Dr Salée and colleagues report in in Nature Geoscience, eddies suck up as
much carbon as the other two mechanisms do, something most current
climate models fail o account for.

Economist, 12/08/2012



Statistical Dynamics

SEAWAL
Boltzmann mixing entropy

Constrained circulation and
angular momentum

Max Entropy

End states prediction

Schubert et al. (1999)

Max Entropy Min Enstrophy
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