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Teoriné fizika ir astronomija, ir “kompleksinés” sistemos

& DI
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“Zmonijos kubas” yra jmanomas, nes. ..

... beveik kiekvieno Zzmogaus Ugis yra u + 3o.

3 Paveiksle N zymi normalyjj (Gauso) skirstinj (u — vidurkis, o — std. nuokrypis)
B DI, [Schilling et al.(2012)], AK & NHANES 2018(Kaggle)
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https://doi.org/10.1198/00031300265
https://kononovicius.lt
https://www.kaggle.com/datasets/galserge/weight-and-height-from-nhanes

“Normalumas” yra patogus

Jei 8 atsitiktiniai Zmoneés lipa j liftg, tai.. .
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S NHANES 2018 (Kaggle); & AK, DI

4/20


https://www.kaggle.com/datasets/galserge/weight-and-height-from-nhanes
https://kononovicius.lt

O jei zmonés buty kaip miestai. ..

8 (beveik) atsitiktiniai miestai:

Balezino (~ 17k)
Gartenstadt (~ 18k)
Shrirangapattana (~ 24k)
Pocito (~ 41k)
Macclesfield (~ 64k)
Hasuda (~ 65k)

Vilnius (~ 542k)

Mexico (~ 12.3M)

Viso: ~ 13M.

£ geonames.org 2017 (Kaggle) & DI
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https://www.kaggle.com/datasets/i2i2i2/cities-of-the-world

Miestai néra “normalus”!
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zmoniy skai¢ius (milijonai)

£ geonames.org 2017 (Kaggle) & AK, DI

6/20


https://www.kaggle.com/datasets/i2i2i2/cities-of-the-world
https://kononovicius.lt

Kaip pazvelgti detaliau*
Pakeiskime histogramos intervaly rézius ir paveikslo asis.
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B AK
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Jdomesnis paveikslas
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£ geonames.org 2017 (Kaggle) & AK, DI
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https://www.kaggle.com/datasets/i2i2i2/cities-of-the-world
https://kononovicius.lt

Kai “uodegos” yra “storos”, tai sudetis veikia kitaip
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£ geonames.org 2017 (Kaggle) & AK, DI
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https://www.kaggle.com/datasets/i2i2i2/cities-of-the-world
https://kononovicius.lt

Kodél musy miestai yra tokie keisti?




Malthus’o augimo modelis

XVIII a. pabaigoje Thomas Malthus pasiulé
Zzmonijos augimo model;j. Jj uzrasykime

Xip1 = Xi +aXy, arba AX; = aX;.
Cia matematiniai Zyméjimai:
e X; yra Zzmoniy skai€ius laiko momentu t,
e AX; yra Zzmoniy skaiciaus pokytis laiko
momentu t (t.y., AX; = Xe1 — Xb),
® o yra savitas augimo greitis.

B [Malthusian growth model (Wikipedia)] & J. Linnel (Wikimedia)
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https://en.wikipedia.org/wiki/Malthusian_growth_model
https://commons.wikimedia.org/wiki/File:Thomas_Robert_Malthus_Wellcome_L0069037_-crop.jpg

Malthus’o modelis yra nuobodus

600 {=— o =-02
Modelis turi vieng pusiausvyros (AX = 0) I
taéka, 400 4 a = 0:2

Xt

O=aP = P=0.

200 A
Ar Zmonija augs (iki begalybés), ar i§mirs, <

nulemia tik o verte. : ; I : P

Eal AK
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Pasaulio pabaiga 20267

« Delfi
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Mokslininkai prie$ 66 metus apskaiciavo pasaulio pabaigos
datg - ir ji bus jau kitg ménesj (18)

0 Parenge Indré Kochmanaité-Buran

Saltinis: Delfi

Doomsday: Friday,
13 November, A.D. 2026

At this date human population will approach infinity
if it grows as it has grown in the last two millenia.

Heinz von Foerster, Patricia M.

Among the many different aspects
which may be of interest in the study
of biological populations (1) is the one
in which attempts are made 10 estimate
the past and the future of such a popu-
lation in terms of the number of its
elements, if the behavior of this popula
tion is observable over a reasonable
period of time.

All such attempts make use of two
fundamental facts concerning an in-
dividual element of a closed biological
population—namely, (i) that each cl
ment eomes into existence by a sexu:

or asexual process performed by an-
other clement of this population
(“birth"), and (ii) that afier a finitc
time each element will cease 10 be a
distinguishable member of this popula-

B & [delfi.lt], [Foerster et al. (1960)]

Mora, Lawrence W. Amiot

tion and has to be excluded from the
population count (“death”)

Jnder conditions which come close
to being paradise—that is, no environ-
mental hazards, unlimited food supply,
and no detrimental interaction be-
tween elements. e of a biologi-
cal population as a whole is completely
determined at all times by reference to

the two fundamental properties of an
individual clement: its fertility and its
mortality. Assume, for simplicity, a fic-
titious population in which all clements
behave identically (equiv ula-
tion, 2) displaying a fertility of . off-
spring per element per unit time and
having & mortality é» = 1/ts, derived
from the life span for an individual cle-
ment of fa units of time. Clearly, the
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https://www.delfi.lt/mokslas/mokslas/mokslininkai-pries-66-metus-apskaiciavo-pasaulio-pabaigos-data-ir-ji-bus-jau-kita-menesi-120313281
https://www.science.org/doi/10.1126/science.132.3436.1291

Verhulst'o apriboto augimo modelis

XIX a. viduryje Pierre Veerhulst pasitlé Malthus’o
augimo modelio patobulinima,

AXt = OdXt (K - Xt) .

Cia, naujas Zzyméjimas, K zymi “talpg”.

B [Pierre Francois Verhulst (Wikipedia)], [Verhulst model (Physics of Risk)] & Wikimedia
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https://en.wikipedia.org/wiki/Pierre_Fran%C3%A7ois_Verhulst
https://rf.mokslasplius.lt/verhulst-model/
https://commons.wikimedia.org/wiki/File:Pierre_Francois_Verhulst.jpg

Verhulst'o modelis yra jdomesnis

leSkodami pusiausvyros tasky,
0=aP(K-P),
randame du taskus:
Pay=0, Pp =K.

Po ilgo laiko, nepriklausomai nuo pradinés
vertés, Zzmoniy skaifius nusistoveés ties K.

600 -

%< 400 4

200 A

Skirtingiems pradzios taskams
(Xo) zmoniy skaiCius laikui
bégant pasiekia verte K.

Eal AK
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Simon’o prisijungimo pagal populiarumg modelis

XX a. viduryje Herbert A. Simon pasiulé modelj,
kurj nesunku pritaikyti miestams.

[ Panagy modelj kiek anksgiau pasidlé Udny Yule B [Simon model (Wikipedia)] & DI, Wikimedia
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https://en.wikipedia.org/wiki/Simon_model
https://en.wikipedia.org/wiki/File:Herbert_Simon,_RIT_NandE_Vol13Num11_1981_Mar19_Complete.jpg

Simon’o modelis yra tai ko pakanka

imas (Simon'o modelis)

Miesto dydZio modeli
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fojg 11 miestyd  didziausias miestas 6 (54.5% nUovisy gyventojy)  vidutinis miesto oycis 2.8

<[> Claude, AK
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https://claude.ai
https://kononovicius.lt

Tai kuo fizikams jdomus Zmoniy elgesys?
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e Pavieniai Zmonés yra “normalus”,
nors ir nenuspéjami.

e Didelés Zmoniy grupés gali bati
“keistos”, bet nuspéjamos.

¢ |ygiai kaip ir jprasti fiziky tyrinéjami
objektai.

“Visi modeliai yra klaidingi, bet kai kurie
jy yra naudingi” (George Box)

@© flaticon.com E Physics of Risk, AK
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https://en.wikipedia.org/wiki/All_models_are_wrong
https://www.flaticon.com/authors/prashanth-rapolu-15
https://rf.mokslasplius.lt/ising-model/
https://kononovicius.lt/

Dékui uz démesj! Klausimy?

Physics of Risk ~ About  Students

Binomial distribution

8 October 06, 2026 & Rytis Kozakevidus 8 Aleksejus Konanovicus _ #interaciive _ #satstes

Suppose that a box contains N balls, of which M are red (‘success") and N — M are of another color (‘failure"). We
now draw balls with replacement (notably, if we draw without replacement, we would end up with hypergeometric
distribution), so that after each dra

the selected ball is returned to the box before the next draw. Consequently, each
draw is independent, and the probability of success remains constant,

Let Y denote the number of red balls drawn (‘successes") in the 7 draws ("experiments"). We wish to determine the
probability that exactly k of the 7 (all) draws are successes,

'e introduction to probability density

L

Daugiau “Rizikos fizikoje” ( 3

rf.mokslasplius.lt).
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B Physics of Risk, DI
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