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BloAoylkol vopot

-MOVOLA ETILOTNUOVIK®V VOUWV 0T1) BloAoyla

-> 1] EMLOTNUI WG EPELVA YLK TOUG VOUOUG TTOV KUBEPVOUV TOV (PUGLKO
KOoUO

-KAOE ETLOTNUN EPEVVA VOUOUGS -VOUOL (PUOLKTG Ol BepeAlwdELS vouol,
QAAG VTTAPYXOLV KoL GAAOL

Rutherford: “All science is either physics or stamp collecting.”
-TIOLOL ElvalL oL VOpoL ot1 BoAoyiq;
-€xeLn BloAoyia vououg, 1§ lval pLa EmETRUN SLA@OPETIKOV TUTTOU

OTIO (PUOLKN;

-> Hop@1 fLoAoyLKNG E§yNONG;
-> nop@n Bewplwv otn Bloroyia;



BloAoylkol vopot

-TL ElVaL EVAG VOUOG TNG (pPUONG;

-AN 01 ¢ YEVIKELON XWPLC XWPOYXPOVIKOUC TTEPLOPLOLOVC
(loxVel oe kaBe TOTO KL Yt KABE XpOVO)

-0L VOOL EVEXOLV ELBOC aVAYKALOTNTAC (LLotG AEVE OXL ATTIAG TTWG
VUL TA TTPAYUATH, XAAL TTWG TIPETIEL VA ELvaL)

-> KOVEVHL oA OEV UTTOPEL VO EXEL TOXVTNTA LEYXAVTEPT] TOU
PWTOG

-> OXL LOONUATIKN /AOYLIKY) QVayKOLOTNTA
VOUOAOYLKT) nomological

(pLUOKT) natural necessity
LETAPUOLKN AVOYKOLOTNTA



BloAoyikol vopot

-> SLakplomn petald puotkov VOUOU Kal ‘A TUXTHOTIKNG
KOVOVIKOTNTAG

[ law (vopog) - regularity (kavovikotnta) - accident (atvynua) |

-TIUPASELY A ATUXTULOTIKTG KAVOVIKOTNTOG:

-> OAEG OL OQPALPES ¥PLVOOV £YOUV SIAUETPO UKPOTEPT TOU 1 YL

-> OAEG OL OPALPEG OLPAVIOV EYOVV SLAUETPO ULKPOTEPN TOU 1 Y.

-best system account

-0V TNPOL VOUOL VS TIIBavoKpaTIKOL vopoL (e€alpEoelq)



XapoKTNPLOTIKA VOUWV:

i) ek@palovTtal ue KABOALKEC TPOTACELC OLLOLOTNTES UE
ii) dev elval oplopol -n apvNnon Toug Elval vontn OLTUXT| LT

Iii) OV ava@EPOVTAL O OUYKEKPLUEVAX QVTIKELUEVA, XPOVOUC, TOTTOUC

iv) vtooTnPi{ovV AVTLYEYOVOTIKX

V) 6UVSEOVTAL LUE EVVOLA AVAYKQLOTT)TOG SLo@o-

(6L peTaguaokn) 1 AoyLKn) Pes He

: . ; ATV
Vi) XPNOLUOTIOLOVVTAL YO EENYTOCELG

Teque
vii) ava@epovtal oe @uolka €8N (natural kinds)

viii) EMKVPWVOVTAL ATIO CUYKEKPLUEVEC TIEPLTITWOELG

ix) av LoxVEL povo ceteris paribus, pmopet va yivel o akpipng



BloAoyikol vopot

10 BLOAOYIKO TTAPASELY O
vouol Mendel

-> VOLOG 1) ATUXTUATIKT] KAVOVIKOTNTA;

-> (palveTal va elval KATL EVOLAUETO

-OXL VOYKOLOTN T

-0tV TO Treplopioovpe (LOYVEL YIX OPYAVIGUOUGS OTT) Y1), YIX CUYKEKPLUEVN
XPOVIKN TEPL0O0), TavEL va lvol KABOALKOG VOLOG

-0LTTO TNV GAAT), OXL A TUX UK

-> BLOAOYIKOL VOUOL WG KAVOVIKOTNTEG TTOU TIAPAYOVTOL ATEO UNYXAVLICUOVG
IOV ATTOTEAOVV eVvOEYOUEVIKA EEAKTIKA TTpoiovTa [Beatty: ‘The
Evolutionary Contingency Thesis’|



RNA

/
TTOMTELVY



BloAoyikol vopot

20 Tapadsypa:
Kevtplko doypa tng poplakng BroAoyiag

30 mapaderypa:

vouog tov Kleiber

-TLEPLYPAPEL TO pUOUO TTOV (WO SLAPOPETIKOV PUEYEBOUG
KOTAVAAWVOUV EVEPYELN

R = cM3/4

-TIAP Y WYT] TOU VOOV ATt TiLo OepeAlwdel UTTOBETELG
-> YOAPAKTNPLOTIKA LETOPOPLKWY SIKTUWYV GTO CWUN
-> LEYLOTOTIOMOoN amodoTIKOTNTAC SIKTVWV



BloAoyikol vopot

-1+2:

-OXL VOLLOG VS TUXTLOTLKT] YEVIKEVON

-> TIEPLOGOTEPO 1) ALYOTEPO OTAOEPEC LLOAOYIKEG
KOVOVIKOTNTEG

- resilience - stability - robustness - invariance

uix otaBepn (resilient) kavovikotnta:
-LOYVEL OE TIOAAEG TIEPLTITWOELG, AAAX UTTOPEL VA EXEL EEALPETELC

- LloYVE KoL 0€ OPLOUEVEG SUVATEG TIEPITITWOELS (XAAX OXL O€
OAEG TIG SLVATEG TIEPITTTWOELG)

-> BaBpot otabepdTNTOG



BloAoyikol vopot

-1+2: apkeTOG faBUOG oTaBepPOTNTAC
-3: peyarog faBuog otabepotnTag

-0AAa Ttopadelypata BLOAOYIKWY ‘VOUWVY' UE LIKPOTEPO
Babuo otabepotnTOg

-0t ONAAoTIKA, TO PUAO KaBoplleETAL ATTO TOV TTATEPQA
-0l APOYVEG ELVOL CAPKOPAYEC

-Mitchell: vopol w¢ kavovikOtnTeS pe kamotlo fabuo
oToOEPOTNTAC OE OAEG TIG EMIOTNUES (KON KOIL OE
(PLOLKN)

-EVOAAQKTIKA: (UOLIKT] WG ELOLKT) TIEPIMTTWO




[Ipoceyyioelg otnv Broroyia otig apyxes Tov 2000 atwva

materialism non-materialism

vitalism

mechanistic - holistic dialectical
materialism materialism materialism

\

amd Allen (2005) holistic accounts



Mnyoaviouot

-UNXAVIGTIKT] AVAAVOT KEVTPLKY 0TN Blodoyia
decomposition amtoocuvOeon

-UNXAVIOUOG: SLATAEN CUOTATIKWY LEPWV TIOV TTAHPAYEL VA (TTOAVTTAOKO)
ATOTEAEOUX
-> Machamer, Darden & Craver (2000), Glennan (1996)

[Tapadelypata BLOAOYIKWV UNYAVICUWV:
-> avtiypagn DNA

-> (pwTOooVVOEODT

-> EVEPYOTIOINON VEVLPW VX

-> OTIG TIEPLTITWOELS AVTEG TIEPLYPAPOVE TA CUCTATIKA (T.Y. TO LOKPOUOPLA) KL
TT CUUTIEPLPOPA TOVG

-> TO TEALKO ATOTEAEG U (TTOAVTIAOKT) SpaoTNPLOTNTH OAOV TOU CUGTIUATOG)
Tapayetal (kat e&nysital) amd TIC OPYAVWUEVEC SPAGTNPLOTNTEG TWV HEPWV



What is a mechanism?

Machamer, Darden, & Craver 2000:

Mec]
proc

nanismes are entities and activities organized such that they are
uctive of regular changes from start or set-up to finish or termination

conditions.

Glennan 2002:

A mechanism for a behavior is a complex system that produces that behavior
by the interaction of a number of parts, where the interactions between parts
can be characterized by direct, invariant, change-relating generalizations.

Bechtel & Abrahamsen 2005:

A mechanism is a structure performing a function in virtue of its component
parts, component operations, and their organization. The orchestrated
functioning of the mechanism is responsible for one or more phenomena.



Phenomenon

Mechanism

(Craver 2007)



Minimal Mechanism

Illari & Williamson 2012:

a mechanism for a phenomenon consists of entities and
activities organized in such a way that they are responsible
for the phenomenon.

Glennan’s Minimal Mechanism 2017:

A mechanism for a phenomenon consists of entities (or
parts) whose activities and interactions are organized so
as to be responsible for the phenomenon.



Causal Mechanism

A very general way to understand what biologists mean
by a ‘mechanism’ in most (if not all) contexts is this:

a mechanism is (simply) the way [causal pathway] a
result is brought about.

(CM): mechanism = causal pathway, described in
theoretical language

-> where to identify a causal pathway is to identify
difference-making relations among its components.



Causal Mechanism

A —- B — C — D
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Intervention
Technique

Detection
Technique

Intervention Detection
Technique Technique

Abstract representation of experiments for testing constitutive
(or componential) relevance

Craver (2007)
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Bechtel (2017)



Bechtel (2017)



Mouse Navigating
Morris Water Maze

Hippocampus
Generating Spatial Map

Neurons Inducing
Long-Term Potentiation

NMDA
Receptor Activating

Levels of spatial memory Craver (2007)



Mnyoaviouot

-[Towax etvat n oxeon HETAEL VOUWY KL UNXOVIOLWV;
-OLYVA OL UNXOVICUOL AVTISLAOTEAAOVTOL GTOUG VOLOUG TNG (PUONG

AAAQ:

-> oL vopoL (paivetal 0TL) EUTAEKOVTOL OTN UNYXAVIOTIKT) AVAALOT

-> POV Ol CAANAETILOPACELG LETAEY TWV LEPWV TOV UNXavIopoU KuepvwvTal
oTtO VOULOUG

-0AAQ, YEVIKQ OTT] UNYAVLIOTIKT) ovaAvoT oTn BloAoyio oL vOpOL Elval 0To
vmtoabpo

-0(LTO IOV KAVOULV oL BLoAdYOL, ElVOL VO AVOKOAAVTITOUV TIG AXLTIOUKES
OAANAETTIOPACELG LETAED TWV UEPWV

YO TAPASELY U

-£Va LOPLO BVVBEETAL PE EVa GAAO
-0EEBWVEL £va AAAO

-10 DNA petaypa@etal, PEOUVALWVETAL KAT



Mnyoaviouot

-OTIG TIEPLYPAPES AVTEC, 1| ERaon eV SIVETHL 6TOUG VOUOUGS, KAAA GTO OTL OTAV
KATIOLEG OVTOTNTES (TT.X. HOKPOUOPL) CLUVSEOVTAL OL OVTOTNTEG TIXPAYOUV
QMOTEAEOUATA OE AAAEG OVTOTNTEG.

-0AAQ TL €lVaL OL YEVIKEVOELG TIOU TIEPLYPAPOVV TIG HLTLHKEC AAANAETIO PACELC;
-umopoLV va BewpnBovv vouol

-> YL KATIOLOUG, Ol UNXOVIOUOL EUTIAEKOVV QLTIOTNTA WG TTAPAYWYN
-> £5pALWVETUL OTIG SUVANELS (powers) TwV OVTOTHTWY

-> QKOO KoL oV BEWP)COVUE OTL EXOVE VOULOUG, OL VOLLOL ESPALWVOVTAL OTLG
duvapelg

-> YL AAAOVG, Ol AAANAETILOPAOELG EENYOVVTAL OXL LECW SUVAUEWY, XAAA OTN

BAon AVILYEYOVOTIKWY EEAPTNOEWY UETUED TWV UEPWV

-> KoL TEALKA, OAQ ETILYLYVOVTOL 0TOUG VOUOUC WG KAVOVIKOTNTES TTOU UTIAPYOVV
OTOV KOOUO




Mnyoaviouot

-> OO0 EVPELA Evvola unyaviouov;
-Yl0t KATIOLOUG, TTOAV EVPELA: TL.X. ] (PUOLKI] ETILAOYT] WC ‘UNXAVIOUOC
-0AAG £TOL 1 £VVOLA TOV UNYXAVLICUOU XAVEL OE XPTOLUOTNTA

-OTUOVTLKO OTUELD
-> ‘unyaviopnog’ ot ocvyypovn BloAoyia, Sta@opeTIKOC aTto
unxaviopo 17ov aliwva

-Unxoviopog 17ov alwva
-TOL (POLVOUEVA TIPAYOVTOL ATIO CUYKPOUOELG LETAEL CWUATIOIWY,
IOV YLVOVTaL CUUP®WVA L€ TOUG VOUOUG TNG Kivnong



Mnyaviouot

-] INXQVLIGTIKN QVAAVOT) £(VOL PLE [LLX EVVOLX AVAYWYLGTLKT)
OTPATIYLKT)

-> 1OLOTNTEG EVOG CUOTNUATOG EENyoLvTaL 0T BACT TWV LOLOTHTWVY
TWV HEPWYV, KAL TWV OAANAETOPACEWY TWV HEPWV

-LE TIOLA EVVOLO AVAYWYLOUOG 0T UNYXAVIOTIKN AVAALVON;

-€va BLOAOYLIKO CUCTNUO CUYKPOTELTAL ATTO UEPT), AAAG ExEL LOLOTNTEG/
TPOSLAOECELG/CVUTIEPLPOPEG IOV JEV EYEL KAVEVA UEPOC
-0UTA T VWTEPOV EMITTESOV YUPAKTNPLOTIKA OVIWES VTTAPYOVV

-1 UNXOVLIOTLKT 0VAAVOT) SELXYVEL TTWG VT T XAPAKTNPLOTIKA
TPOKVTITOVV ATIO TIG CUUTIEPLPOPES TWV UEPWV






Mnyoaviouot

-avaywyn vs avadvorn (emergence)

-> VoGV OUEVEG LOLOTNTEG SEV UTTOPOVV VU £ENYNOOUV ATt KATWTEPO
entimedo [avadvon 1]

-> VOSUOUEVEG LOLOTNTEG WG LBLOTNTEC TOV OAOV, IOV SEV £YOVV TA
nepn [avadvon 2]

[avadvon 1] -> [avddvon 2]
[avaduon 2] +» [avaduon 1]

-> avadvon 1: iowg dev vTdpyovv Tapadelypata mEPH Ao TO
TPOBANUA VOU/cwUATOG

-> avadvon 2:
-opyavwpeva (organized) cvotiuata: SLATHEN HEPWV ONUAVTIKY
-a@poloTika (aggregative) cuotripato: SLATALN LEPWV OXL OT|UAVTLKT



Mnyoaviouot

-0AAG To BLOAOYIKA CUOTHUATA OTA OTIOLOL EPAPUOLETAL UNXAVIOTIKN
aVAALOT EVOL TIHPOUOLX LE UMYX AVEGS, OTO OTL EVOL OPYAVWUEVA (PUOLKA
OLUOTNUATA

-Godfrey-Smith: Ba@uocg opyavwong -> Baduds svatodnoiag os pkpn
QAAQyN OTA LEPT) TOVU CUOTIUATOG
(Tt.X. AVTIKATAOTAOT EVOG CUCTATIKOU UE EVA AAAO)

-OUOTILATO IOV UTO TO KPLTNPLO SEV LoYVEL

-> aKOUa Kal av BewpnBolv unyxaviopol, AAAov TUTTOV CUCTHLATA
(AtyoTteEpo opyavmwueva)

Wimsatt: organized vs aggregative systems
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-Mechanisms in Science [SEP]

https://plato.stanford.edu/entries/science-mechanisms/



https://plato.stanford.edu/entries/science-mechanisms/

