P22 Teoreticky vyzkum komplexnich jev(

matematika [ makroekologie teorie
o a biodiverzita mésta
exaktni pFistupy k
hledani obecnych
zakonitosti vznik a dynamika
4 komplexnich

struktur v krajiné
interakce

pfiroda-Clovék

priroda sociologicka
a Clovék studia véd
v kvartéru a technologii

matematicka
fyzika




Matematické pristupy ke komplexité a komplexita v matematice a ve fyzikalnich systémech

Karka P. (2016). Dynamics of number systems: Computation
with arbitrary precision. Springer series ,Studies in Systems,

Decision and Control“. Springer-Verlag, in press.
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Komplexita ekologickych systémt ve velkych prostorovych a ¢asovych méritkach
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Komplexita historického vyvoje prirody a clovéka, studovana paleoekologickymi pristupy
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Late glacial climatic and environmental changes in eastern-central
Europe: Correlation of multiple biotic and abiotic proxies from the Lake
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There is a self-mocking air to this documentation of
apartment construction and housing estates in
Czechoslovakia. The illustrations catch your eve first: some
are shetched like cartoons, while others are images dravn
vivaciously with a tusche brush. Their pedagogical impetus
differs considerably from the self-attributed greatness that
is frequently emanated by architects and architecture.
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Komplexni jevy v soucasné spolecnosti ve svétle socialnich studii véd a technologii

KONOPASEK, Z. / SONERYD, L. / SVACINA, K. (resubmitted):
Lost in translation: Czech dialogues by Swedish design.
Social Studies of Science

e studium komplexnich jevl ¢asto
jako uméni a snaha komplexitu
primérené redukovat — prevést
dany jev na néco jiného

* ANT naopak: snaha predvést
slozitost a nejednoznacnost
fenoménu v jejich specificnosti a
plivodnosti

e typicky formou hloubkovych
pripadovych studii
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Terrain vague — meésto a jeho metabolity
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Terrain vague — meésto a jeho metabolity

Potrebu;e meésto prostor v sobé i okoloﬂ aby m:ohlo _
»dychat? -~ = : B
Jakych tento vylucovany prostor nabyva fy2|ckych
ekologickych i urbanisticko-pravnich tvardi?
- Jaké organismy, ptizraky, myty, (sub)kultury i
~estetiky zde zu|7 Ktere prlrodnl a socialni deje zde
probihaji? 5 e

Jaké urbanlstlcke admlmstratlvnl a developerske :
pociny jej utvareji-a co.se s nim pak v. case jeho
. “sukcesniho ,,zrani:" déje?

Jaka je jehorptirodni i kulturni evoluce v ruznych
historicko-politickych etapach?

Co, jaké nové zivotni styly, se zde rodi?
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Invariance a geometrie biodiverzity
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Invariance a geometrie biodiverzity
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Invariance a geometrie biodiverzity

e AN P .
Fc?rma]ly: the probability space is € = ULy, with @, = [0,1]" and the
probability P is determined by

P(On) = 2 and P | 0) = Puniorm()- )

Here, Punitorm (W1, - - ., wn) € A) = An(A) for any Borel A C R™ with the Lebesgue
TeASUre A,.

Conditioned by the presence n uniformly distributed barriers, consider their
order statistics: 0 < wiy) < wz) < -++ < W) < 1. The random variable w
follows the beta distribution, w;, ~ Beta(k,n — k + 1) with density!

n—1 _ —k
o) =n (7)Ao (o)
Notice that E(wy)) = [ 2f(z)de = ﬁ TN - R =
The density of the joint distribution of w) and w41 determining the length = L =
of the interval (wig), Wiks)), k=1,...,n—1,is =Bk ok,

n! _ n—k—
f(k).(k-;—l)(ﬂhy) = er 1(1 *9) k l]lU<z<y<1-

Notice that for the first and the last interval ([0,w(y)) and (wy,), 1)), the density
of the probability that its length is 2 is n(1 — z)”‘l‘]l(o_‘l)(z) since this equals both
fay () =n("")(0 = 2)" Mo (2) and fimy(1 = 2) =n(3-})(1 = 2)" o) (2).

As a result, conditioned by the presence of n barriers, the density of the proba-
bility that the k-th interval is z =y — 2 is

1-z
izl == 1)!(:7 Fo1) fo Sl

_ ! _ 1+k—l+n—k—1f1 k=11 _pyn—k—1gc _ -1
= (kfl)!(nfkfl)!(l z) A " (1-t) dt =n(l—z)""".

Plwg, € (7 +8) =

=P(k — 1 among {w1,...,wn} are in (0,z), one in (z,z +8) and n — k in (z + 6,1)) =
! — —
= e (2 = )" 0.

1 _k— . k—1)I(£—=1)! T(k)L(£
Recall that B(k,£) = il a5~ 1(1 — )t~ ldg — DL DHITE

Notice that this distribution does not depend on k and is valid also for the first and
the last interval k = 0 and k = n: po(z | n) = fi)(z) = n("5 ) (1 — 2)" Mo 1 (2)
and p, (2 | ) = frnopy(1—2) =n (0711 = 2)" L (2).

Hence, again conditioned by the presence of n barriers, the probability density
p(2 | n) that a randomly chosen point b € (0,1) is contained in an interval of the
partition of the length 2 is

plz [ n) = n(n+1)2(1— )", @
Finally, relaxing the condition on the number of barriers, we get
i p(z | n)e""£ =e 20 i(n + l)ﬂ(l —2)" = az(2 4+ a—az)e .
= n! = (n—1)!

For the last equality we used

- " ld o t™2 0 1d .
L ma D= g (3 Tr) = e = (et

Noticing that fol az(2+a—az)e dz=1—e", we get

pa(z) = BEEOZ 0T @®)

15 == p(z,n) with n=6
= Paf2) with a=6

Ficure 1. The functions p(z,n) with n = 6 and p,(z) with o = 6.
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Makroekologicky pristup v paleoekologii a archeologii

RESEARCH

Global Ecology and Biogeography, (Global Ecology and Biogeography) (2016)

Can people change the ecological rules
that appear general across space?

A L. Sizhngl*, p. Pokorn)?l, L. Juiickova"?, J. Horackova®?, V. Abraham',

E. Sizlingovd', V. Lozek'?,

E. Tjorve’, K. M. C. Tjorve’ and W. Kunin®
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