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Markova, az po teorie Darwina
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Poczatki biomatematyki?

December
Young black couple

Black couple now adult

Red twins for Black couple

Blue twins for Black couple
April

Twins for Black, twins for Red
May

Twins for Black,
Red, Blue couples
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Malthusian catastrophe




Model Malthusa

UN DESA data in 'The World at Six Billion'
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Poprawka logistyczna Verhulsta
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Analiza danych: regresja logistyczna
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Przyktady klasyfikacy (scikit.datasets)
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Data Set Characteristics:

Number of Instances: 569
Number of Attributes: 30 numeric, predictive attributes and the class
Attribute Information: e radius (mean of distances from center to points on the

perimeter)

texture (standard deviation of gray-scale values)

perimeter

area

smoothness (local variation in radius lengths)

compactness (perimeter”2 / area - 1.0)

concavity (severity of concave portions of the contour)
concave points (number of concave portions of the contour)

symmetry




Przyktady klasyfikacj (UCI ML Repository)

HTRU2

Donated on 2/13/2017

Pulsar candidates collected during the HTRU survey. Pulsars are a type of star, of considerable scientific interest. Candidates
must be classified in to pulsar and non-pulsar classes to aid discovery.

Dataset Characteristics Subject Area Associated Tasks

Multivariate Physics and Chemistry Classification, Clustering

Feature Type # Instances # Features

Real 17893 8

&, DOWNLOAD (1.5 MB)

A IMPORT IN PYTHON

** 1 citations
© 13395 views

Citations/Acknowledgements
If you use this dataset, please cite

If you use the dataset in your work, please
cite us using the following paper:

R. J. Lyon, B. W. Stappers, 5. Cooper, J. M.
Brocke, J. D. Knowles, Fifty Years of Pulsa...

Creators

& Robert Lyon

DOl

10.24432/C5DK6R

License

This dataset is licensed under a Creative



Przyktady klasyfikacj (UCI ML Repository)

+
H IGGS o, DOWNLOAD (2.6 GE)

Donated on 2/11/2014

This is a classification problem to distinguish between a signal process which produces Higgs bosons and a background
) - = 1, - v
process which does not. L2
@ 21851 views

Dataset Characteristics Subject Area Associated Tasks

. Physics and Chemistry Classification Creators

Feature Type # Instances # Features = Daniel Whiteson
Real 11000000

DOl

This allows for the sharning and adaptation of the
datasets for any purpose, provided that the

appropriate credit is given.
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Zalozenia modelu:
« poczatkowa populacja sktada si¢ z krolikow biegajacych z tg
samq (usredniong) predkoscia
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Zalozenia modelu:
« poczatkowa populacja sktada si¢ z krolikow biegajacych z tg
samq (usredniong) predkoscia
« potomstwo krolikow moze biegac z rozna predkoscia, wedtug
rozktadu (pseudo)normalnego
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Z.atozenia modelu:
« poczatkowa populacja sktada si¢ z krolikow biegajacych z tg
samq (usredniong) predkoscig
« potomstwo krolikow moze biegac z rozna predkoscia, wedtug
rozkladu (pseudo)normalnego
 kroliki z niska predkoscia maja wicksza smiertelnosc niz
kroliki z wigksza predkoscia

Pytanie: Jak bedzie wygladata populacja krolikow w duzym
horyzoncie czasowym?
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Liczba krolikow w kolejnym
pokoleniu o predkosci v
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Stare pokolenie wymiera,
Smiertelnosc zalezy od predkosci v

Liczba krolikow w kolejnym
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Ewolucja w modelu Malthusa-Verhulsta

Stare pokolenie wymiera,
Smiertelnosc zalezy od predkosci v

Pn+1(v) — (1 o fmm“t (’U))Pﬂ:(v) T bP’” * fm’“'t(v)

Liczba krolikow w kolejnym Kroliki sie rozmnazajg i mutujg
pokoleniu o predkosci v



Splot

= % YouTube " 3 blue 1 brown convolution m > Q U
i
P@+@=2)=ab Convolution of (a;) and (b;)
P(@+®=3) = ar-by+azb,
P(I + @8 = 4) = a1-b3+a2-by+a3-by
P(l+ 8= 5) = a1-by+a2-bs+a3-by+a4-b,
P(. + 8 = 6) = a1-bs+a2-by+a3-b3+ a4-by+ a5+ b,
P(@+®="7) = a1bg+02-bs+0a3-by+ aa-by+as5-by+as-b,
P(. + 8= 8) = A2-bg+ A3+ bs 4 A4+ by+ A5+ bs + 6 - by
P(@+®=09) = a3-bs+0-bs+05-by+a6-bg 5
P(®@ + = 10) = aucbo as-b-+oocb DOEOEB

P(. + . = 11) = aﬁ-bﬁ-l_aﬁ-bﬁ _ b bo bs _ bs _ | b5 | bs
P(@+@=12) < tsb o 1 IR R
a0

P Pl o 5:26/23:00 - Add two random variables >

But what is a convolution?

3Bluel1Brown @ . .. I
% 7,63 min subskrybentéw l:l R 5 Mys. | GJ /> Udostepnij @ Podzigkuj



Splot

Splot w dziedzinie czasu
to mnozenie w dziedzinie
czestotliwosci.
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Convolution Theorem
Let f (f) and g (f) be arbitrary functions of time { with Fourier transforms. Take

f [jlr]:"f':_.'] [F (v = [ Fwer™ dy

Splot w dziedzinie czasu o7 Gon0 [Cameran

where fﬁ_] (f) denotes the inverse Fourier transform (where the transform pair is defined to have constants A = 1 and B = -2 7).

Then the convolution is

to mnozenie w dziedzinie

f+g= f gy fu-e)dt

- f g [;m[ f F (v)erivi-t) g v‘] dt.

czgstotliwosct.

et

feg= [ FW [ f g)e M g ;'] AT dy

wd —n
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So, applying a Fourier transform to each side, we have

Tlf«gl=7 117 lgl

The convolution theorem also takes the alternate forms

1}7' |__Jrl.l E‘T] =':f_- |]rl“| 4 T- ||g]
FUFIA1T Igh=1+g
FF 11T gh=T g




Rozktad normalny

Normal Distribution

0.13% 2.14% .4 13.59% 34.13% [ 13.59% . 2.14% 0.13%
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Rozktad maturalny

Sprawozdanie za rok 2020
Jezyk poiski

4. Podstawowe dane statystyczne

Wyniki zdajacych
. Wyniki zdajacych

UALGIESRE  ROZKEAD WYNIKOW ZDAJACYCH

Rozklad wynikow - jezyk polski - poziom podstawowy
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Wykres 1. Rozktad wynikéw zdajacych Wynik procentowy




Ewolucja w modelu Malthusa-Verhulsta

Stare pokolenie wymiera, Poprawka logistyczna Verhulsta,
Smiertelnosc zalezy od predkosci v K = pojemnosc srodowiska

\ \

Pn+1(v) — (1 — Jfmort (’U))Pn(’v) + 0P, * fmu.t(v) (

Liczba krolikow w kolejnym Kroliki sie rozmnazajg i mutujg
pokoleniu o predkosci v



Ewolucja w modelu Malthusa-Verhulsta

max velocity vimax = 25, capacity K= 1000, birth rate b=4
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Ewolucja w modelu Malthusa-Verhulsta

max velocity vmax = 25, capacity K= 1000, birth rate b=4
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Ewolucja w modelu Malthusa-Verhulsta

max velocity vmax = 25, capacity K= 1000, birth rate b=4
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Ewolucja w tancuchach Markova

e (1-d)e (1-d)e (1-d)e




Ewolucja w tancuchach Markova,

algorytm PageRank




Problem wartosci wlasnych, PCA,

przeklenstwo wymiarowosci




Ewolucja w tancuchach Markova

Stationary distributions ™ for n =50 and £ = 0.05

6=0.4 6=0.2

simulation nr 1, expected state = 30.093 simulation nr 1, expected state = 37.406
simulation nr 2, expected state = 29.641 simulation nr 2, expected state = 37.645
simulation nr 3, expected state = 30.017 simulation nr 3, expected state = 37.94

simulation nr 4, expected state = 29.938 simulation nr 4, expected state = 37.412
simulation nr 5, expected state = 29.976 simulation nr 5, expected state = 36.903

*

6=0.1 6=0.05

simulation nr 1, expected state = 39.859 simulation nr 1, expected state = 41.424
simulation nr 2, expected state = 40.409 simulation nr 2, expected state = 41.718
simulation nr 3, expected state = 40.252 simulation nr 3, expected state = 41.155
simulation nr 4, expected state = 39.475 simulation nr 4, expected state = 41.199
simulation nr 5, expected state = 40.265 simulation nr 5, expected state = 41.325
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Darwinian cvolution in Malthusian population growth model and
Markov chains

Mateusz Krukowski
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Abstract

The paper is devoted to the study of Darwinian evolution in two mathematical models. The first
one is a variation on the Malthosian population growth model with Verhuls wironmental capacity.
The sccond model is grounded in the theory of Markov chains and their stationary distributions.
We prove preliminary results regarding both models and pose conjectures, which are supported by
computer simulations.

Keywords : Darwinian evolution, Malthusian population growth model, Markov chains, eigenvalues
and eigenvectors
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1 Introduction

04.140

The observation that crossbreeding of animals and plants could favour certain desirable traits had

been known to breeders and farmers for millenia. Arguably the most familiar example is the grey wolf

(Canis lupus), whose domestication resulted in over two hundred breeds of dog (Canis lupus familiaris).

1V

Another case in point is the wild cabbage (DBrassica oleracea), which the horticulturalists have “chiseled
into” vegetables such as broccoli, Brussels sprouts, cauliflower, kale, kohlrabi, romanescu ete. It is quite
remarkable that these instances did not develop into 4 comprehensive theory until the dawn of XIX century.

Over hundred and fifty years prior to Darwin setting foot on board IIMS Beagle, the scientific revolution

Ar X

i
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began to transform people’s perspective on the world around us. Giant leaps in understanding the laws of
nature were not restricted to physics or chemistry, but pertained to biology in equal measure. Arguably,
every comprehensive list of the brightest stars of the era should include:




