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JAMES LADYMAN & KAROLINE WIESNER

“What is a Complex System?” , James Ladyman and Karoline Wiesner, (Yale University Press, 2020)

Y/vs



Y/Ys



f/vs



o/Ys



6)'[-*»pr-°

s/Ys



LS)L°:~.’ u*'-"-‘

Spread of the Bubonic Plague
in Europe  (1347-1351)
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More Is Different

Broken symmetry and the nature of
the hierarchical structure of science,

P. W. Anderson

The reductionst hypothesis may sl planation of phenomens in_ et

o 8 tpi for comrovny amons o Fandamona s A hwags, do
Tosophers, but among the g
o sbtve scentie 1 ihik 1t 5 accopted

b
state physics, plasma physics

perhaps

s relevance they seem to have to the
very real problems of the rest of sci-

culties of scale and complexity. The
bebaior o Iarge and complex. aggr-
s of samestary paricin, it bams
out, i no 1o be undersiood.in terms
o' timple cxiapluion o th prop.
erties of a few particles. Instead, at
each level of complexity entirely new
properiss ppear, and the undertand-

of the new behaviors requires re-
sareh which 1 think 5 a9 fiodavetal

e 1o e that one ey aray the
sciences roughly linearly in a hierarchy,

cording 1o the idea: The elementary
s of seence X abey th Taws of
science Y.

More is Different
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P. W. Anderson
(1923 - 2020)



“I think the next century
will be the century of
complexity.”

Stephen Hawking
(1942-2018)
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Bt RICATIONS OF PURE AND APPLIET) MATRIEWATICS, vor. i, 001-14 [1950)

The Unreasonable Effectivencss ol Mathematies
in the Natural Seciences
Poband Couranl Letturs in Mathematics] Sciences deliversd 4t New York Univeesity,
May 11, 1030
EUGENE P WIGKER

Frinceton Unlverssy

“anad 7} ix Probable thad Heere ix soie secref hére
which remaing o be discovered " (C. 5. Driree)

There is o story about twe frends, who were clssmaties in high schoal,
Salking about their jobs, One of them became 4 statisticlan s working
w1 population trends, Ele showed a reg o his former clngsmate,  The
seprint started, as usual, with the Ganssian distribution and the statistician

explained to his formser elissmate the meaning of the symbels for the actunl
population, for the avernge population, and so on, His elxssmate was a
bt Encredi In.|< and was not quite sune whether the statistician was pulling

Tis query. “And what is this
this is " *“What is that?"

ircumference of the cirele Lo its diameter.” “Well, now
ot are pushing your joke oo far, e elassmate, srely the pop-
slation has nothing to do with the erenmference of the circle.

The Unreasonable
Effectiveness of Mathematics
in the Natural Sciences

B leg, How can you know thi
“Oh,' said the sta

Eugene Wigner
(1902 - 1995)
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“Everything must
be made as

simple as
possible. But not
simpler”

Aot T g




Model
inadequacy
error

Model error

Model error

Propagation
error

Model complexity

Nature Communications volume 10, Article number: 3870 (2019)
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‘The Godtather

Al Pacino . Scarface

Marion Brando

(4
Michelle Pleiffer
Viva Zapata! '\ Dick Tracy

Henry Silva
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Regular Small-world Random
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= Chaos: Lorenz 1943
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== Spin Glasses: Edward-Anderson (1975)
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Renormalization: Wilson [1975)
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== Neural Networks: Hopfield [1982)
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== Fractals: Mandelbrot [1982)
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Paula M. Luz, Claudio J. Struchiner, Alison P. Galvan, PLoS Neglected Tropical Diseases 4, €761 (2010).
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