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MODELLEZES ES A MARSLAKOK

A fény neéha
golyokent viselkedik,
de nem golyo;
hullamkeént terjed,
de nem hullam:;
Egyszerre golyo is és hullam is,
Egyszerre egyik sem.
Akkor mi is a fény?

A fény:
EPPEN OLYAN = THATAGATA,
mint a fény

Ertelmezés /Marx Gyérgy/:
Marslako a Foldon

Matematika:
Fuggveny =
Ertelmezesi tartomany + leképezes

ELETREVALO
ATOMOK

Akadémial Kladd, Budapest




A SEMMELWEIS-REFLEX

Nem fiziologiai értelemben

de reflex-szerii, automatikus emberi magatartas

Uj informaciok, tények
Nem illesztheto be a jelenlegi képbe

Statisztikailag bizonyitott eredmény, bizonyitasra torekvo kreativ,

progressziv kutatok

Automatikusan, érdemi vizsgalat nélkiil elutasitjak az ortodoxiat
képviselo kutatok

Rogziilt normak, hiedelmek, paradigmak alapjan

Uldoztetés: Kiganyolas, fenyegetés, allasvesztés, bantalmazas,
halal

Minimalis segitségkérés elutasitasa a hivatalos tudomany ortodox
képviseloi részérol

Hivatali procedirak hangsulyozasa <-> kreativ kutatas

Foleg az angolszasz vilagban ismert fogalom

Magyarul: A FELISMERES megel6zte a korat

USA: torekvés a reflex elkeriilésére



SZEMELYES MOTIVACIO

VEDEKEZES A SEMMELWEIS REFLEX ELLEN

Semmelweis-reflex elleni védekezés: tudatositani, hogy

1) LETEZIK az S-Reflex (pl. Varga Dombi eléadasa)

2) NYITOTTSAG

3) AZ ISMERETLEN TOBB, MINT AZ ISMERT

4) PELDAK

5) ELVAKULTSAG helyett a SZELLEM NAPVILAGA
5) Vizsgalat nélkiili elutasitas megkérdojelezése:

vajon S-reflex van-e a hattérben ?



ERTELMES ES JO SZIVVEL IRT

His Holiness the Dalai Lama:

The Universe in a Single Atom:
The Convergence of Science and Spirituality

Morgan Road Books, New York, 2006

.| have often wondered about the interface of
key Buddhist concepts and major scientific DalalLama
iIdeas. This book is the result of that long period
of thinking and the intellectual journey of a
Buddhist monk from Tibet to the world of bubble
chambers, particle accelerators and fMRI.
Science and spirituality have the potential to be
closer than ever, to help humanity... May each = &, ‘
of us, as a member of human family, respond to . W Pl <
the moral obligation to make this collaboration - "

possible. This is my heartful plea.”

THE UNIVERSE IN A SINGLE ATOM

-
5 4

,Ha tokéletesen meg szeretnénk ismerni akar egyetlen atomot is, akkor ismernunk kellene valamennyi

osszeflggést, ami ezt az atomot a Vilagegyetem valamennyi jelenségével 6sszekapcsolja”
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CIKKEK ES KONYVEK

M. Nowak: Why We Help - Scientific American, November 1 (2012)

Why We Help

Far from being a nagging exceptionto the m

primar CHAPTER 2

R. Axelrod: The Evolution of Coo The Success (f

Five Rules for the Evolution
M. Nowak: of Cooperation

Science 31
Martin A. Nowak

Cooperation is needed for evolution to construct new levels of organization. Genomes, cells,
multicellular organisms, social insects, and human sodety are all based on cooperation. Cooperation
means that selfish replicators forgo some of their reproductive potential to help one another. But
natural selection implies competition and therefore opposes cooperation unless a spedfic mechanism
is at work. Here | discuss five mechanisms for the evolution of cooperation: kin selection, direct
reciprocity, indirect reciprocity, network reciprodty, and group selection. For each mechanism, a simple
rule is derived that specifies whether natural selection can lead to cooperation.




CIKKEK ES KONYVEK

O. P. Hauser et al: Cooperating with the future,
Nature 511, p 222 (2014)
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BIOLOGIAI EVOLUCIO

Evolutiorn, of Man. V.Ed. PlL.XXI.

Evolution is the process of change

in all forms of life over generations, and S i ﬁ@:@e@%&w W Wy@g;h;ﬁ{&@;//w
evolutionary biology is the study of 3| Plio | K Age, ok MiAion

how evolution occurs. Mio.
Biological populations evolve through genetic | Eoc \WVHY
changes that correspond to changes in et |
the organisms' observable traits. '
Genetic changes include mutations, which are Jur.
caused by damage or replication errors in an ,

organism's DNA. As the genetic variation of a | T i pléff:;‘;g/f;
population drifts randomly over generations, ool
natural selection gradually leads traits to
become more or less common based on the
relative reproductive success of organisms
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EVOLUCIOS BIOLOGIA

Kulcsszavak:
Valtozas
Ordklédés
DNS
Biodiverzitas
Fajok
Organizmusok
Molekulak

LUCA
3,5-3.8 milliard éve
355 O0sgén

Fajok keletkezése
Fajok kihalasa (+99 %)
Fajok atalakulasa
Morfologiai, biokémiai

Ch. Darwin: A fajok eredete
Mutacio és
természetes szelekcio
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Euryarchaeota i __._.___.:;:;;;f_\ . Thermophilic

" sulfate-reducers

Acidobacteria
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Kritika:
Kiterjesztése az emberi
tarsadalomra: fajelmélet
Véletlen mutacio?
Szerelem, Osvarazslat?
Természetes szelekcid?
Tarsadalmi szelekcid?
Egylttérzés, szeretet?
Emberi tarsadalom: forditott!




EGYUTTMUKODES

Kulcsszavak:
Rabok dilemmaja
Egyiittmikddés ara
Arulas bére

When does it make sense to call strategy C ‘cooperation’ and
strategy D ‘defection’? In other words when is the game a
‘cooperative dilemma'?

We can consider the following definition (see also Hauert
et al.,, 2006): the game 1s a cooperative dilemma if (1) two
cooperators get a higher payoff than two defectors, R > P, and
(11) yet there 1s an incentive to defect. This incentive can arise in
three different ways: (11a) if T > R then it 1s better to defect when
playing against a cooperator; (iib) if P>S then it is better to
defect when playing against a defector; and (1ic) if T = S then it is
better to be the defector in an encounter between a cooperator
and a defector. If at least one of those three conditions hold, then
we have a cooperative dilemma. If none hold, then there i1s no
dilemma and C is simply better than D. If all three conditions hold,
then we have a Prisoner's Dilemma, which is defined by
T >R > P =S (Rapoport and Chammah, 1965).




EGYUTTMUKODES EVOLUCIOJIA

The Prisoner's Dilemma is the most siringent cooperative
dilemmma. Here defectors dominate cooperators. Thus, in a well-
mixed population natural selection always favors defectors over

cooperators. For cooperaton to arise in the Prisoner’s Dilemma we
need a mechanism for the evolution of cooperation ( Nowak, 2006 ).
Cooperative dilemmas which are not the Prisoner’s Dilemma
could be called ‘relaxed cooperative dilemmmas’. In the:e games it
is possible to evolve some level of cooperation even if no
mechanism is at work. One such example is the snow-drift game,
given by T >R = 5= P. Here we find a stable equilibrium between
cooperators and defectors even in a well-mixed population.




EGYUTTMUKODES EVOLUCIOJIA

Az egyiittmiikodés evolucioja nélkiil leromlik a
populacié (tarsadalom), az egyiittmikodok (C ) helyett
elszaporodnak a defektorok (csalék/arulok) (D).

C C Mutation

Declining average fitness

Fig. 1. Without any mechanism for the evolution of cooperation, natural selection favors defectors. In a
mixed population, defectors, D, have a higher payoff (= fitness) than cooperators, C. Therefore, natural
selection continuously reduces the abundance, 1, of cooperators until they are extinct. The average
fitness of the population also declines under natural selection. The total population size is given by N. If
there are 1 cooperators and N — i defectors, then the fitness of cooperators and defectors, respectively,
is given by fc = [b(i — /(N — 1)] — ¢ and fp = bi/AN — 1). The average fitness of the population is given
by f= (b - Qi/N.




EGYUTTMUKODES EVOLUCIOJA 1-2.

M. Nowak az egyiittmiikddés
evolicidojanak 5 fobb C —D

7 =

kategoriajat kiilonbozteti meg:
C<—D
1. Szemet szemért, fogat fogért, - Comrmum R
hajlammal a megbocsajtasra
(direkt reciprocitas, TIT for TAT)

There are repeated encounters between the same two indivi-
duals, who can use conditional strategies that depend on previous
outcomes. Direct reciprocity is based on the concept of repeated
games (Trivers, 1971; Axelrod, 1984; Fudenberg and Maskin,

C~——+F—0pD

2. Haverok Osszefogasa,
kalaka és tekinteélyelv
(indirekt reciprocitas)

medchamsm for the evolution of cooperation can
A strategy for indirect reciprocity consists of a sodial norm and allow cooperators to be the evolitionar
an action rule. The social norm specifies how to evaluate inter- )
actions between individuals. The action rule specifies whether or
not to cooperate given the reputation of the other individual
Indirect reciprocity can lead to cooperation if the probability to
know someone's reputation is sufficiently high.

attraction
Cooper:

tion probabil cooperator in a finite
population of def s greater than the in-

srge of the popul (for weak selection).
(E) Some mechamisms allow cooperators to domi-
nate defectors.




EGYUTTMUKODES EVOLUCIOJA 3 -4 .

Rong et al., 2010: Szabo et al., 2010). Strategies that are successful
in a well-mixed population, where everyone interacts with every-
one else equally likely, may not win in a structured population
and vice versa. The population structure specifies who interacts
with whom to accumulate payoff and who competes with whom
for reproduction. The interaction and replacement structures
neaed not be identical (Ohtsukl et al., 2007).

4. Tobbszintli (csoport) szelekcio

Multi-level selection can promote evolution of cooperation. In
a simple scenario, defectors dominate cooperators within groups,
but groups of cooperators outcompete groups of defectors. Multi-
level (or group) selection is a powerful mechanism for the
evolution of cooperation especially if there are many small groups
and if the migration rate between groups is not too large
(Traulsen and Nowak, 20006).




EGYUTTMUKODES EVOLUCIOJA 5.

Kin selection is a mechanism for the evolution of cooperation if
properly formulated. Kin selection arises if individuals use con-
ditional strategies based on kin recognition. For example, 1 will
jump into the river to save two brothers, eight cousins, but not a

stranger. Therefore the essence of kin selection is kin recognition
and conditional behavior. It is a form of nepotism where closer
relatives are favored over distant ones and over strangers. The key
parameter that arises in Kin selection i1s genetic relatedness
(Hamilton, 1964; Grafen, 1979, 1985, 2006; Taylor, 1992; Frank,
1998; Michod, 1999; Rousset, 2004 ).




Egyilttmiukodés merlegelés neélkiil:
miért torodiink masok gondolkozasmaodjaval is,
és nem csupan a cselekedeteikkel?

Hoffman, Moshe, Erez Yoeli, and Martin A. Nowak. 2015.
“Cooperate Without Looking: Why We Care What People

Think and Not Just What They Do.” Proceedings of the

National Academy of Sciences (January 26): 201417904.

Significance

Why do we trust people more when they do good without
considering in detail the cost to themselves? People who avoid
“looking” at the costs of good acts can be trusted to cooperate
in important situations, whereas those who look cannot. We
find that evolutionary dynamics can lead to cooperation
without looking at costs. Our results illuminate why we attend
closely to people’s motivations for doing good, as prescribed
by deontological ethicists such as Kant, and, also, why we
admire principled people, adhere to taboos, and fall in love.

Részletek: Scheuring Istvan




Egyilttmiukodés merlegelés neélkiil:
miért torodiink masok gondolkozasmaodjaval is,
és nem csupan a cselekedeteikkel?

Temptation Equilibrium Classification
to Defect Player 1 Player 2
CWL Caf1-w) [P + (1-p)e](1-w)

End if Dafact

Low

CWoL Cif Low

Frequency

End i Always
Laak End

Al D

CWOL.:
(1)

Fig. 1. The envelope game. (1) The game b
The temptation to defect is low with probat
envelope). (3) Player 1 decides whether to cc
that player 1 cooperates, regardless of whet

gains even more if she defects. If the tempta
player 2 is harmed and gets a negative payo
to interact with a player 1 who only coope .
continue or end. If player 2 continues, there )

Fig.2. Learning dynamic of the envelope game. We randomly seed the strategy frequendes 10,000 times for 50 values of the payoff value a and record the
frequency of eachstrategy after 1,000 generations. We observe three possible outcomes that correspond to the Nash equilibria identified in Table 1. (i) Type 1
players converge to always defect, whereas type 2 players converge to a triangular region close to always end. (if) Type 1 players converge to OWOL, whereas
type 2 players converge to a mixture between end i player 1 looks and end if player 1 defects. For stability, this mixture must contain a minimum fraction of
end if player 1 looks. (iif) Type 1 players converge to a mixture between CWOL and CWL, whereastype 2 players converge to end if player 1 defects. We vary
the value of a along the x axis. The y axis represents frequencies, and each colored line presents the frequency of each outcome. The parameter region where
the corresponding strategy palr Is supported & an equilibrium is shaded. Additional details are in 5 Appendix. All D, all defect; C cooperate.

Frequency

Frequency

Payoff a




OSSZEFOGLALAS: AZ EGYUTTMUKODES EVOLUCIOJA

Az egylttm(kodés evolucioja nélkll leromlik a
populacié/tarsadalom, arulok/defektorok dominansak.

Cooperators are ESS

C<——>D

Az egyluttm(ikodés evollciojanak Cooperatos e RD
5 f6 modja van (M. Nowak szerint) C~—=t —>D

1. Szemet szemért, fogat fogert, megbocsajtas
(direkt reciprocitds, TIT for TAT) PO S

2. Haverok 6sszefogasa, kalaka es tekintelyelv ST
(indirekt reciprocitas) D

[¥]

, . s s II reqquancy of .‘!-‘:-:.\.‘\e\"ﬁl-'tl'ﬁl
3. Terbeli elkulonules , | |
Fig. 2. Evolutionary dynamics of cooperators
and defectors. The red and blue arrows indicate
selection favoring defectors and cooperators,

4 . Tt.) bbSZi ntl,j (Csopo rt) SzeIEkCié respectively. (A} Without any mecharism for the

evolution of cooperation, defectors dominate, A

, medhamism for the evolution of cooperation can

1A allow cooperators to be the evolutionarily stable

5 L] RO kono k SZEIe kCI OJa strateqy (ESS), rsk-dominant (RDY, or adwanta-
geous (AD) in comparson with defectors. (B)

Cooperators are ESSif they can resist imvasion by

defectors, (C) Cooperators are RD if the basin of

attraction of defectors i less than /2. (D)

Cooperators are AD if the basin of attraction of

Legujabb vizsgalatok: van egy 6. lehetdség is Gefctors & s than U3, n thi cne, the -

tion probability of a dngle cooperator in a finite
population of defectors is greater than the in-

“ Z verse of the population size (for weak selection).
6 u Azo n OS e rte kre n d (E} Some mec hanisms allow cooperators to domi-

nate defectors.




