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Abstract: Imagine doing mechanics without a precise notion of time, or thermodynamics without a definition of temperature. There is a huge
upspring of "complex systems" research, with research institutes, journals and conferences devoted to it. Yet, there is no commonly agreed r
what actually is "complexity”. Can one give an operational definition of what is complexity, so that one can at least decide objectively
unambiguously whether a human is more complex than a bacterium? Or at least more complex than a stone? In my talk | want to give a re
attempts made during the last 30 years to define "complexity” in such a way that it agrees with the intuitive notion shared by most natural sci
It will turn out that there are close connections to similar notions in computer science ("complexity of an algorithm™) and in information th
("algorithmic complexity"). There are subtleties which make it very unlikely that the above questions can ever be answered in the affirmativ
existing definitions of complexity can be useful when restricted to more narrowly limited problems.

Pirsa: 05050026 Page 1/127






3 Forhars é- physies:

Ct-..

|

A

Swmall :

Fd.'k.l.i es t.ﬂhhtlda-y

:Lﬂhﬁk

l"







l1rodificual view :

. “c,nmpl.;g"sysl-tms | t.nmpli:n.u
_ a.Pc.c-q.n.ﬂ..’Bt.d SC.Anses

@ | hete o ne Compacon ﬁ-ﬁmu "‘E-

Lo B Pll.-!-u*? =

Py oly by L“l-.u.:& ok 2acle




Tr‘:;.di«‘-\auﬂ View

= “c,gmplunsyil-tms = f.al'hp“u“td

N a?tciaﬂibc.d SClances:

e Thete = ne Cormeaspm “SCA'I.%CI. I'E,
mmphicb-
‘pmjft&s ;nf:) L,? {.nn[l-{i ot 2ol
F\w;wn% h‘f ;Lu.éf







complex ,
c_.:-np\it.-ﬂu










L

!

i o L [
o







__'
e 2 syskems wlial are complex,
wilklcwk beina cowmplicalad

#® deleiminisbe <lhacs

-
x"nh = Q— X,

"1 == 3 T = ol X = al 4
A










2 GML:{.'.LLY-&!P
g
Bk
-Ws~1— 4 /o
,-i- . a.liv:.‘.}dz--l
LR

eveluikon s.(#) — S:(t+1)
depends on - sii  meighbourhoed -




* GMLGL"LLF-*:
%"—" \ A/C’

eve lokewn .,51-_({-,} =2 S;f‘b-ﬂ)
'l:l-lvptnd.t on 9- s nn.iﬁhhnurlr'md =




o Eivinj M-.Jﬁﬁ-'.nm:
—a-nlnm.i-t.h? e uwady

s 4 L..‘u;._.j ucﬁhb
—> dealt. {ﬁj leneliness

- L.-.us'a.ﬁ n.-_,_'a[.‘ bmm
— bird













eq. suilable puk
> ool of Fermofs Ladk
Hﬁw )

'cam—p\u“'f




SOGTE =

Comwray ob=d
e - wmiversal conepulia
(."‘ any cuj.?..,l, affen susiulole
Gt
cq. suitoble wpub
- proof o} Fesmols lack

Hﬂ-w )

'Cﬂ&th‘n““";

. /\ |
>

— O

}\*E?




> proofl ol ﬁ"‘“"‘"

Heeorews )

c.nm?‘;ul *

- |l

‘l{ﬂ aw







Pirsa: 05050026 Page 26/127



Pirsa: 05050026 Page 27/127



Pirsa: 05050026 Page 28/127



Pirsa: 05050026 Page 29/127



Pirsa: 05050026 Page 30/127



Pirsa: 05050026 Page 31/127



Pirsa: 05050026 Page 32/127



Pirsa: 05050026 Page 33/127



Pirsa: 05050026 Page 34/127



Pirsa: 05050026 Page 35/127



Pirsa: 05050026 Page 36/127



Pirsa: 05050026 Page 37/127



Pirsa: 05050026 Page 38/127



Pirsa: 05050026 Page 39/127



Pirsa: 05050026 Page 40/127



Pirsa: 05050026 Page 41/127



Pirsa: 05050026 Page 42/127



Pirsa: 05050026 Page 43/127



Pirsa: 05050026 Page 44/127



Pirsa: 05050026 Page 45/127



Pirsa: 05050026 Page 46/127



Pirsa: 05050026 Page 47/127



Pirsa: 05050026 Page 48/127



Pirsa: 05050026 Page 49/127



Pirsa: 05050026 Page 50/127



Pirsa: 05050026 Page 51/127



Pirsa: 05050026 Page 52/127



Pirsa: 05050026 Page 53/127



Pirsa: 05050026 Page 54/127



Pirsa: 05050026 Page 55/127



Pirsa: 05050026 Page 56/127



Pirsa: 05050026 Page 57/127



Pirsa: 05050026 Page 58/127



Pirsa: 05050026 Page 59/127



Pirsa: 05050026 Page 60/127



Pirsa: 05050026 Page 61/127



Pirsa: 05050026 Page 62/127



Pirsa: 05050026 Page 63/127



Pirsa: 05050026 Page 64/127



Pirsa: 05050026 Page 65/127



Pirsa: 05050026 Page 66/127



Pirsa: 05050026 Page 67/127



Pirsa: 05050026 Page 68/127



Pirsa: 05050026 Page 69/127



Pirsa: 05050026 Page 70/127



Pirsa: 05050026 Page 71/127



Pirsa: 05050026 Page 72/127



Pirsa: 05050026 Page 73/127



Pirsa: 05050026 Page 74/127



Pirsa: 05050026 Page 75/127



Pirsa: 05050026 Page 76/127



Pirsa: 05050026 Page 77/127



Pirsa: 05050026 Page 78/127



Pirsa: 05050026 Page 79/127



Pirsa: 05050026 Page 80/127



Pirsa: 05050026 Page 81/127



Pirsa: 05050026 Page 82/127



Pirsa: 05050026 Page 83/127



Pirsa: 05050026 Page 84/127



Pirsa: 05050026 Page 85/127



Pirsa: 05050026 Page 86/127



Pirsa: 05050026 Page 87/127



Pirsa: 05050026 Page 88/127



Pirsa: 05050026 Page 89/127



Pirsa: 05050026 Page 90/127



Pirsa: 05050026 Page 91/127



Pirsa: 05050026 Page 92/127



Pirsa: 05050026 Page 93/127



Pirsa: 05050026 Page 94/127



Pirsa: 05050026 Page 95/127



Pirsa: 05050026 Page 96/127



Pirsa: 05050026 Page 97/127



Pirsa: 05050026 Page 98/127



Pirsa: 05050026 Page 99/127



Pirsa: 05050026 Page 100/127



Pirsa: 05050026 Page 101/127



Pirsa: 05050026 Page 102/127



Pirsa: 05050026 Page 103/127



Pirsa: 05050026 Page 104/127



Pirsa: 05050026 Page 105/127



Pirsa: 05050026 Page 106/127



Pirsa: 05050026 Page 107/127



Pirsa: 05050026 Page 108/127



Pirsa: 05050026 Page 109/127



Pirsa: 05050026 Page 110/127



Pirsa: 05050026 Page 111/127



Pirsa: 05050026 Page 112/127



Pirsa: 05050026 Page 113/127



Pirsa: 05050026 Page 114/127



Pirsa: 05050026 Page 115/127



Pirsa: 05050026 Page 116/127



Pirsa: 05050026 Page 117/127



Pirsa: 05050026 Page 118/127



Pirsa: 05050026 Page 119/127



Pirsa: 05050026 Page 120/127



Pirsa: 05050026 Page 121/127



Pirsa: 05050026 Page 122/127



Pirsa: 05050026 Page 123/127



Pirsa: 05050026 Page 124/127



Pirsa: 05050026 Page 125/127



Pirsa: 05050026 Page 126/127



Pirsa: 05050026 Page 127/127



