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JenaH je “the hard problem”

Go gle the hard problem X § @ Q
Al Images Videos News Web Books Maps i More Tools
Wikipedia
W) gt

https://en.wikipedia.org > wiki > Hard_problem_of_con...
Hard problem of consciousness

The hard problem of consciousness is to explain why and how humans and other organisms
have qualia, phenomenal consciousness, or subjective experience.

[1la oneT, MHOIMM HUCY HU YyN 3a Hbera

What is a hard problem? v

Is the hard problem of consciousness solved? v

What is the hard problem of materialism? v
Feedback

Internet Encyclopedia of Philosophy
https://iep.utm.edu > hard-problem-of-conciousness i
Hard Problem of Consciousness

The hard problem of consciousness is the problem of explaining why any physical state is
conscious rather than nonconscious. It is the problem of explaining why ...
Stating the Problem - Underlying Reasons for the... - Responses to the Problem

© Scholarpedia
http://www.scholarpedia.org > article > Hard_problem_of...
Hard problem of consciousness

May 21, 2009 — The hard problem of consciousness (Chalmers 1995) is the problem of
explaining the relationship between physical phenomena, such as brain ...



KpaTKa aHKeTa:

* KONIMKO NPUCYTHUX...
...3Ha wrTa je the hard problem?
...]& Pa3MuLL/baIoO O EMY BULLE O, Nap AaHa?
...]& Pa3MuLL/baAJIoO O HeMY BMLLE O, Nap meceuu?

...MMa npomunuybery n bap enemeHTapHo obehasajyhy xmnoresy? Lin/e
npeaaBatba

* Moja cnoboaHa npoueHa —y OnwToj Nonynaunju:
»9% HWje cBecHO aa je cBecHo (cTpaH um je ,,metacognition”)
»99% HuMje cBECHO KOJIMKO je CBECHOCT MUcTepmo3Ho (He pasyme hard problem)

»99.9% Huje cBecHO KonunKo je ceecHocT BESHAJEHO HeobjawrmBa
Ca acneKTta CTaHZapAHUX napaaurmu (He pasyme Konumko je “hard”) v

»99.99% Huje npunaro4unsio CBOj Nornes Ha »KMBOT N cebe came 0BMM YNHbEeHML,aMa
»99.99999% HuMje npunarogmMno CBOj Nornes Ha UHTepnpeTaunje KBaHTHe mexaHuke! :)




BepoBaTHO HajTeXn oTBOpeH npobsiem y
Hayum/dnnosodpunjn

* LLITo martbe 3Hamo o hard npobnemy, To nakwu aenyje!
* [lpobnem je ,,npebnunsy”, ymecto npesanexko

* ,MNpeonowko-ounosodcka“ npeaybehersa
* + KpaTKO Bpeme = HenonynapaH NpakTU4aH anen:

OcTaBMMO AUCKYCUje 3a Kpaj, a MOrotToBy U3HOLWEHE
JINYHUX TNeanLulTa
(KOJMX HemMa Cymrbe ,u,a 'he 6I/1TM ©)
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MHOIrMma ra je TelWwKko carnenaT/younTu

e Cnena mpsba = lMpBU UK/B — YyounTh Nnpobiem
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MHOIrMma ra je TelWwKko carnenaT/younTu

* Cnena mpsba = lNMpBU UKN/b — younUTU Npobaem




1.

(AMBUNUMO3HM) NNaH:

Yountun npobnem

* Yanmepcosa ,,JeduHunumja“

* TepmmnHosoruja

* MucaoHu ekcnepumeHTu (yjeaHo ,intuition pumps®)
[lpernen rnaBHUX NOKYLWIAja pelwaBaka

KBa3sn-maTemaTU4KKn AOKa3 Aa npobiem Hema pelera y
,KNaCNYHOM YHUBepP3ymy "

Umnnukaunje



dopmynaumja npobaema

* Nlejsna HYanmepc, 1994, koHd. The Science of Consciousness, ApmsoHa
> ,Hard problem of consciousness” W

bpoH3a, IMO, 1982.

* Yanmepcosa popmynaumja:
»...even when we have explained the performance of all the cognitive and
behavioral functions in the vicinity of experience—perceptual discrimination,
categorization, internal access, verbal report—there may still remain a further
unanswered question: Why is the performance of these functions accompanied
by experiencel? (~3awmo je uzspwasare Ko2HUMUBHUX (pyHKUUja npaheHo
cybjekmusHUM UCKycmaom/0oxcusroajem?)




eXaK npobaem cBecTu

* [logena Ha:

>, Nake” npobneme (pasymesare NCC n KaysanHor naHua) — ,naku Ko Hahu nek
3a paK”

>, Telkn“ npobnem: 3awWTo je GyHKLUMOHUCAHE ,MallnHepMje” mo3ra yonwTe
npaheHo 6uno KakBum cybjekTnBHUm ocehajem?!

e ,Explanatory gap” namehy nakux n Telwkmx

* Cp)k npobnema: HeynoTpeb/bUBOCT CTaHAAPAHE Hay4YHe meTogonorumje!

* [lpobnem noctao ounrnenaH ynpaso 36Ol HanpeTKa y pasymeBarby mo3ra!
* HanpeaHwuja, Hay4yHa pepopmynaumja ctapor , mind-body” npobnema

* VKNOHMAA HAaUBHY UNY3Ujy Aa je oBaj npobaem nKag 6mo pelweH

= ,, 0Tpexmyjhn” edbekar



30MbU PopMyaLLmja

e XonnByackun 3ombu:
Data
F Star trek

* dnno3oPpckn 3ombm:

,Hema
HUKOT

yHyTpa“

Blade runner

obunyaH yoBeK ¢b. 30mbum

* ANCONYTHO HU NO YEMY Ce CnoJba He pa3nnkyjy! = ,,other minds“ npobnem
e ,hard problem® = 3awto HUCMO Punoszodckn 3ombunju?!?
* Yanmepc: ,,3amucanBoct dmnno3oPckmx 3ombunja seh nobuja matepujanmsam”



,Other minds® npobaem y npakcu

e 1a nu je Al ceectaH? Xohe nn 6utn?

' TWO Als DEBATE | Two ChatGPTs talk about being conscious X
: SCIOUSNESS - Sean Wiggins « 27K views

\ '-'-:-::.:'. In this video, two Als, William and Laura, explore if they are conscious. These videos are designed to push the
. limits of Al. - #ai #artificialintelligence #lim #chatgpt
< Bunujam n Nlaypa cy 3a/byb/beHU, M AUCKYTYjy Npobaem cBecTu...

22:25

* lllTa je ca XnBoTnrbama? [1a 2n je jacTtor cBecTaH?

* [Moctoje am NPC ocobe?

 lLUTa ako cy cBn NPC?
~ COMNMNMCHU3aM

e 3Ham b6ap aa ja Hucam NPC < “cogito ergo sum”




CBecT popmynaumja

* ,What Is It Like to Be a Bat?“, Thomas Nagel, 1974

* He 3Hamo KaKaB je ocehaj butn chenn muil, anu
Bepyjemo aa Takas ocehaj nocToju

there is something that it is like to be a bat

* HerenoBa aedpunHmnumnja ceectu: ,,An organism has conscious mental states if
and only if there is something that it is like to be that organism —
something that it is like for the organism.”

* Ocehaj je cybjeKTMBAH => CBECT CTPOro cybjeKTUBHA # MOHallakbe, UHTE.
* hard problem = Kako mo3ak npon3soau oBaj cybjekTmsHu ocehaj, Tj. cBecT?

e CBecCT HUje 06jeKTUBHO (cnosba) mepsbuBa (# He nocTtojul!ll)

* [TocebHO: KaKkas nu je|ocehaj|,regatn” exonokaumjom?




* sing. quale, NaTUHCKKU: KaKBe BpPCTE, ,,KAKBOCT", KBanuUTeT

Qualia

e ,MHCcTaHUa cybjekTMBHOr, cBECHOT UCKycTBaA”; (TpeHyTHU) ocehaj

e Ocehaj upBeHOr, MMPUC BaHWUNE, YKYC BUHA, 6bon 3ybobosbe, ocehaj
3a/byb/beHoCTU (cTpaxa, Tyre, paaocTu), NPOMULL/bALE HEKE MUC/IM...

e 1. NeHeT - ,,Mano No3HAT M3Pa3 3a HELUTO LUITO HE MOXe BUTKU BULLEe
NO3HATO CBAKOM O/l HAC: OHO KaKO CTBapu Hama aenyjy.”

* OcobuHe qualia:

1.

2.
3.
4.

Heunspeuunse (He mory ce NpeHeTn peynma, CaMmo AUPEKTHO OCETUTH)
YHyTpalwme (He oagHoce ce Ha penauuje, HUTU Cy 3aBUCHE oA, penaLuja)
[MpuBaTHe (cnctemaTcko nHTepnepcoHanHo nopehemre je Hemoryhe)
HenocpeaHo cno3HajHe Kpo3 cBecT (poXuBeTtn quale = 3HaTK cBe 0 H0j).



[1a v 3aMCTa NOCTOje, 3aTo 1 Kaa?

* Tum MayannHoB poboT

* ,MIHBepTOBaH cneKktap”
(LloH Jlok, 1689.)
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1:29/6:53 « Physicalism an ousness 2
V Tim Maudlin - Does Con aterialism?
Closer To Truth Subscribe
622K subscribers

e lllTa geduHmnLLIE mannparbe ctakba Mmo3ra (dus. cuctema) Ha
KBanuje?



APTYMEHT 3Hahba
* Mepu — cynepHay4yHuua (PpeHk LlekcoH, 1982.)

* 113 /1N je Hay4YnNa HeLITO HOBO? f%
* 1a 1 MOXKe Aa NpeaBuan pasnnKky UpPBEHOr U NiaBor?
C/IMYHO 3a YKyc/MUpUC

* 0f CNoJba regaHo, A0BO/bHU 3aKOHU Ppusnke!
e 113 1N CYy KBaaunje 3ancta enupeHomeH?
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* Mokemo i1 npoydaBakem Caennx MULeBa
[a CNO3HAMO KaKaB je ocehaj exonoKauuje?

* HayyHun 3aaaTaKk: 06jaCHUTU YKYC Kajcuje
...ann He nopeaehwu ca gpyrnm ykycmmal

* MEHTaNHO ,,cynepBeHnpa” Hag GU3NYKNM => KaKo ,M3pavyHaTH
Manupame” Ha YKyC Kajcuje n baHaHe?




YecTa

OCHOBHMU NPUCTYNM

CTaBOBa

1. dusunKanusam (=matepujanmsam)

* MeHTasHe 0CObMHe Nornuykm cnege 13 GUsnYKMxX ocobmnHa, NOCToOju CaMo maTepuja
* hard problem genyje Hepewwunso (explanation gap)

2. [Odyanunsam
* NOCTOjU MaTepwuja U NOCToju oasojeHo ceecT (,,Teno u ayx“)
* npobnem nHTepakymje (nnm je ceect enndeHomeH)

* Npumep: KapTe3njaHCKKn ayanusam, property dualism
property dualism
[TaHnCMxXmn3am

* MaTepuja a NPUopPM MMa U MEeHTa/IHE 0COBMHE, CBE MMaA cBecCT (NpoTocBecT)
* npobnem KOMbUHOBaHA

* npumep: bynno ToHoHM, Integrated Information Theory \/

neutr?ll molﬂlsm
. aeannlam

e ¢n3nyKe ocobuHe ce n3Boae n3 ocobmHa cBECTU, MOCTOjU CaMO jeAHa CBecT (ca KBaanjama)
* npobnem: 06jacHUTM NPaBUAHOCTU Yy Npupoaun (pn3nyke 3aKkoHe)
* npumepu: Kactpynos aHaAUTUYKKN naeann3am, agBavTta BegaHTa — ynaHuwaae, maxajaHa byansam

5. (Conunncuzam)



MaTepujanmzam n hard problem

* [oKyLLaju pellaBatba Y OKBUPY MaTepujainsma:

aHanoruja:

TBPAOrNaBU -<
MuTtaropejaum

\

1.

3.

PyHKUMOHaNN3am (KomnyTaLMoHaIU3aM)

» MeHTanHo ctarbe ogpeheHo pyHKUMOHANHOM ynorom ¢us. cuctema (HNp. mosra)

» CBecT MoxKe aa byae ,,emergent property” y pasnaMymtum cMcTemMmMma, HMp. padyyHapuma
» Npobnemu: anspe peannsaumje, MayanmHoB aoKa3

buonowku Hatypannsam

» K/byyHa 6uoxemuja (,LLOBMHM3AM YI/bEHMKA")

» lloH Ceapne: mo3ak ,,iy4n” cBeCT Kao LWTO NaHKpeac Iy4n UHCYAUH

» MNpobnemu: HeHay4HOCT/KOrTHUTUBHA HECTAaOUHOCT, apPryMeHT HeypasiHe CyncTuTyumje
EAMUHUTUBU3aAM

» CsecT 1 KBanuje cy nnysuja (“user-illusion”, Jannjen eHeT), mu 1 jecmo ¢. 30mbuju

» JeAVHWN CTBAPHO IOTMYKN KOH3UCTEHTaH, a/in Y KOIM3MjU ca eMNUPUjoM

* 3aCHOBaHW BULLE Ha BePU HEro Ha pauujy, naeonollka npeaybehersa
* [laHac cBe Make 3acTyrn/beHn mehy ekcneptTMma



= w N

Measurement n. — Kako ra pewmTn?

Hana y KOMNNEKCHOCT cuctema < GRW, (aekoxepeHumja) < GpyHKUMOHANM3aM

Hapa y ckpuBeHM mexaHu3am (Bapmnabne) < Pilot wave <> Brnonowku
HaTypa/in3am

Konanc je nnysunja! <+ MWI < enmumunntunsmsam

OpycTajarbe o4 NOruKe maTtepujaansma:

|.  HewTo npkocu jegHaunHama <— ,CBecT n3asmea Konanc“< gyanmsam

ll. Konanc v peanHocT cy penatnBHn <— PenaumoHa QM < naHncmxmsam

lll. “O6jekTnBHU"cybjekTnBU3am <— QBism <> HeyTpa/IHM MOHM3aM

IV. AnepcoHanHu cybjektnBmsam <+ Cybjektmsuctmyka QM, PU < naeanmsam




KMHa-mMmo3akK

e JTajoHunu, 1714.: mMO3aK KO BOAEHMLA, YM HE MOXXe Aa byae mexaHu3am
* TijypuHrose mawmHe nomohy Boa. UEBU UNN KOH3EPBU N BETPEHAYA

e ~Troubles with functionalism®, Hep bnok, 1978.

* CBakM KMHe3 cumynmpa no HeypoH (KOMyHULMPA TOKU-BOKUjEM)

* MOXE M A3 KOHTPOIULLE TENO
* AMa 21n 0BaKaB MO3akK CBecT?
e Kora 6onun 3yb6obosba?




KnHecka coba

* "Minds, Brains, and Programs®, LloH Ceapne, 1980. — nHucnnpaTtmneaH

* cognitive science = "the ongoing research program of showing Searle's
Chinese Room Argument to be false”

* [la nn ugeanHu ChatGPT 3ancrta Ppa3ymMme KnHeckn?




MayannmHoB AOKa3

* “Computation and consciousness”, Tim Maudlin, 1989.

e ,ploys of funny instantiation” Hucy npoBos/bHM:
,RaKo nysncesu Boae Kpo3 LEeBU MOry aa n3asosy 3ybobosby jecte
3aMUCTa NOTMNYHO HECXBaT/bMUBO, a/IN HULITA BULLIE HECXBAT/bUBO HEro
KaKO TO MOTY eNeKTPO-XeMUjCKU MMMY/ICU AV HepaBa.”

* [loka3ao Aa ce pavyyHatbe MOXKEe CBECTU Ha CyBuLle TPpUBUjaNaH
MexXaHWYKM npouec (y3 Kay3asiHo
pa3aBojeHe “counterfactuals”)

—> payyHakbe He MOoXKe Aa
npousseae csect!




CUZTMKOHCKM MO3aK

* “Mind Children”, Hans Moravec (1988).

* Mer-amo jeaaH No jeAaH HEYPOH CU/IMKOHCKUM
* PyHKUM]a je HeENpPOMEHEHA

—> MOHalare (N n3jaBe) cy HeENPOMEeHEHE

* HYanmepc:
* fading qualia - wTa yonwTe npomeHa 3Ha4yn ako je He npumehyjemo?!
e dancing qualia - HenpumeTHM (?) ckoKoBu n3mehy nnase n upseHe?!

—> KBa/Inje Cy UCTe, CBECT je U Aasbe TY AOK je PyHKUMja ncrtal
—> C/IMKOHCKM MO3aK M Aa/be CBeCTaH, PyHKLUM]a je K/byyHa

= Martepujanusam crewreH namehy Cumne n Xapubpe



MaTepujanmszam + KnacnmyHa pu3nKa?

* KnacnyHa pun3sunkKa:
> Kay3a/IHO 3aTBOPEHU NPUPOAHM 3aKOHU KOjU YBEK BaXKe
» OU3NYKM cucTEMMN MMajy A0b6po AeduHUCaHe ocobuHe (OHTO/IOLWKMK)

—> (epeKTUBHO) NOCTOju MaTepuja

—> MaTepujanmnjanmsam (eBeHTyasHo ~ _
ennpeHOMEeHaNHN Ayann3am Uam naHNCcMxms3am) \ '

* Y OBaKBOj NOCTaBUW, MOKEMO /I AE€PUHUTUBHO
OACTPaHNTM MOTYRAHOCT NOCTOjakba CBECTU?



LUnbesn

* Y3 jaym NocTynaT KnacuvHe pmnsnke + matepujannsma, agpecmpatm oba
,N3roBopa“ nctToBpemeHo:

,1a4HO je Ja HeEMaMO HU HajbnaXy naejy Kako HacTaje CBecT...
> ...a/1 Bepyjem Ja npu A0BO/bHO BE/IMKOj KOMMNAEKCHOCTM cucTtema...”
> ...a/I1 Bepyjem aga bnoxemuja 1 HerNno3aHTU mexaHM3amum mosra...”
* Umajyhu Ha ymy aa ,BEPHULKU 4ecTo noapa3ymeBajy N0rmKy (u
OHTOIOTNjY) KNacnyHe PU3nKe, MOXKe nun ce u (,,KBasammatemaTUdkm®)
AOKa3aTu aa ce paau o NorpeiHoOM yBepemy?



Mmnankaumje no pusnky

* CBecT je nojat [MpeBa3nhn noae/beHoOCT HayKe! lom)
nocTojarbem!

—> CBaKa peJies

* Enukyp (341-270 nHe) ,npeasnaeo” KBaAHTHY MEXaHUKY:
> cnoboaHa Bo/ba = HAaCYMUYHO KpuByaakbe atoma (,,napeHKAn3nc/knnHamen”)
> ,YnpaBo oBe masie aAesujaumnje, y HeogpeheHum TpeHyumMma n Ha HeoapeheHm
MeCTUMa, CNacaBajy ym Aa He byae npenywTeH YHYTPaWwHOj NPUHYAMN A0K YAHU CBE
LITO YMHWN, U Aa He byae npuHyheH aa nsapKasa U NaTh, Kao 3apob/bEHUK Y
naHuuma.” — popmynauumja Jlykpeumja Kapa, y ,,O npupogm cteapmn®

 lllTa Hac, NaK, NOCTOjatbe CBECTM Y4Un O PU3nLUMn?
* be3 063unpa WTO je Kn. pu3mnkKa npesasunheHa:
ersncTeHumja CBeCTM = UHTePpPETALNje KB. MEXaHUKe cy pa3nyymse!
* TewKn npobnem + KB. MeXaHUKa = NoTeHUUjan ga ce pewun mind-body npobnem



* HacT:
* dopn
0]%k1%
cybje
oape
* [loka
* noTe

* [1pBY

hist-ph| 27 Sep 2019

The hard problem and the measurement problem:
a no-go theorem and potential consequences

Igor Salom
Institute of Physics, Belgrade
University, Pregrevica 118, Zemun, Serbia

The “measurement problem” of quantum mechanics, and the “hard problem” of cognitive science
are the most profound open problems of the two research fields, and certainly among the deepest
of all unsettled conundrums in contemporary science in general. Occasionally, scientists from both
fields have suggested some sort of interconnectedness of the two problems. Here we revisit the main
motives behind such expectations and try to put them on more formal grounds. We argue not only
that such a relation exists, but that it also bears strong implications both for the interpretations
of quantum mechanics and for our understanding of consciousness. The paper consists of three
parts. In the first part, we formulate a “no-go-theorem” stating that a brain, functioning solely on
the principles of classical physics, cannot have any greater ability to induce subjective experience
than a process of writing (printing) a certain sequence of digits. The goal is to show, with an
attempt to mathematical rigor, why the physicalist standpoint based on classical physics is not
likely to ever explain the phenomenon of consciousness — justifying the tendency to look beyond
the physics of the 19th century. In the second part, we aim to establish a clear relation, with a
sort of correspondence mapping, between attitudes towards the hard problem and interpretations of
quantum mechanics. Then we discuss these connections in the light of the no-go theorem, pointing
out that the existence of subjective experience might differentiate between otherwise experimentally
indistinguishable interpretations. Finally, the third part is an attempt to illustrate how guantum
mechanics could take us closer to the solution of the hard problem and break the constraints set by
the no-go theorem.
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Naeja aprymeHTa

e Kako AoKa3aTn HEKOMMNATUBUNHOCT CBECT — KA. PU3NKA, aKO HEMAMO
jacnHy apedumnHnumnjy ceectn? LLita ca enAMMUHUTUBU3IMOM?

* Uaeja: pa3amaTpaTh ,Knace ekBuBaneHumje”, He3aBMCHO o, nNpeunusHe
nedpunHnUmMje cBectn — JOBOJbHO: CBECHOCT ~ CYDjeKTUBHU A0KMNB/bA]

* JloKa3 KpO3 HM3 Kopaka — nomohHMxX Teopema (onaKwasa 1 aHanunsy)
* TBphere octaB/ba moryhHocT 0 = 0 (enMMUHUTUBU3AM)

* Ha Kpajy: KOHTpagunKumja ca emnupumjom (3axBasbyjyhm Belie3aHaYHOCTH
Manupama).

* Huje maTemaTunKa, anu Telwko Hahu none pasymaH KOHTpaaprymeHT!



[lona3Ha NpeTnocTaBKa

* HeypoHayuHu (Neuroscience) noctynat (HIM): KnacnuHa dpusuka,
6a3npaHa Ha uaejama AeTepMMUHUCTUUKOT MeXaHUuUu3ma m
OHTO/IOrnje matepunjannusma, je 4oBosbHa Aa objacHu
dYHKUMOHUCAbEe MO3ra U NojaBy CBECTMU.

* l1akne, nona3nMmo o4, CYnpoOTHOT.

* OHTO/IOTWja MAaTeEpPUjaN3mMma = NOCTOjU CaMo MmaTepuja (maTtepujanHo),
ca yBeK aobpo gedbnHUCcaHnm ocobmHama

* KOHKPETHN GU3UYKN 3aKOHU CY MPENEBAHTHU

e [lo3BO/bAaBaMO N enemeHTe property ayanmama (manupame)



Teopema 1. buxe|snopasnHa

e Ko ,mma npaBo“ Ha cBecT?

rMmymuua | penﬁ

rnymadl aHgpouns,
Sean Young Pejuen Brent Spiner Data

* (HM) AKo, HU Y npuUHLUUNY/TEOPUjU, HEMaMO HauMHa A3 Pa3INKyjemo
FbMXOBO MOHAaLLake, OHAA Mmopa butn obe (obojuua) nnm HMKo.

* Y cynpoTHOM, NoapasymeBann BUCMO ersmcTeHuunjy Heyer
HemaTepujanHor (a npnge nobpo nedmnHUCaHoOr).

* (Takohe, umanu bucmo ¢. 3ombunje => CBECT HUje HYKHA)



Teopema 1. buxe|snopasnHa

* Mlpumep: y ayannsmy, moxkemo ad hoc aa poaenmmo jeaHoj ,,aywy“ a
APYyroj He, y maTepujannsmy Hema Te onuuje.

* YaK n y ayanm3amy, ogycrtajatbe o Kputepujyma noHawama (Teopeme
1.) BOAM Y T3B. ,,KOTHUTUBHY HecTabunHoct” (cBect moxaa umajy
CaMo Jbyau ca CNE3UHOM, UIM CAMO JbyAN U TOCTEPMU)

* Teopema 1. lNodpasymesajyhu HI1, 08a azeHmMa Koju ce noHawajy
e(heKmuB8HO Ha UCmu HA4YUH —y CMUCAY pea2o8aHa Ha CrosbHe
HaOpaxaje, ussewmasarba 0 UHMepHUM C8ECHUM/eMOMUBHUM
cmarbuma, U crnocobHocmu 3a camocmasiHy UHmpocneKkyujy u
nperno3Hasare cybjekmusHux 001 uBseaja (y c8UM OKOSTHOCMUMA U
rpou380s/bHO 0y20) — MOPAjy UMamu KeaaumamugHO UCmu HUBO
ceecHocmu.



Teopema 2. AHApOUAM MOTY DUTU CBECHM

e leTepMUHM3aAM N KNacndyHa pmn3nKa 003BO/bABAjY Aa CE€ MO3aK
CUMY/IMPA Ca NPOU3BO/BHOM NpeLun3Howhy Ha KNaCMYHOM PadyHapy.

* OTyA je npuHumMnujnHo moryhe aa ce aHApoua NOHaLWa HEPA31YYMBO
C/INYHO YOBEKY.

* 13 Teopeme 1. pakne cnegu:

e Teopema 2. lNoopasymesajyhu HIl1, 0osorbHO
HarnpedaH aHOPOUO KOHMPOAUCAH PAYyHAPOM
K/IGCUYHO2 MUna Mmoxe umamu ucmu HU80o
C8ECHOCMU KAO U YOBEK.

* ANTEPHATUBHO, MOXEeMO UCKOPUCTUTU apryMeHT HeypasiHe
cyncTutyumje



Teopema 3. O BpeMeHCKO] Kopenauunjn

e CybjeKTMBHM O0XMBJ/baju Ce jaB/bajy MCTOBPEMEHO Ca NPOLECUMA Y
mMmo3ry(/pauyHapy/cucrtemy) Koju nx n3asmsajy.

* [pumep: jeaerbe cnagoneqa (ca npatehnm HepBHMM NpoLecnma) u
NnojaBa YKyca cnagonena

* MHaye noTpebHn ,nocneanua npe y3poka“ nam ,ekctepHa memopuja“

* Teopema 3. CybjekmueHa ucKkycmaa (unu uay3uje ucmux) Koja npame
OUHAaMUYKY e8onyyujy HeKoe cucmema (Hrnp. mo3aa) cy CUHXPOHUCAHA ca
mom esonyyujom, U He 3asuce 00 080ayyuje moa cucmema HuU rnpe Hu
rocse pasmampaHo2 nepuooa esosyuuje (cem Kpo3 eeaeHmyasiHe
echeKkme cadpxcaja memopuje cucmema)).



Teopema 4. O NnOHaB/baky

* AKO ce eBO/yLUMja CBECHOI CMCTEMA NMOHOBU Ha MAEHTUYAH HaYUH, U
[I0XMBJ/baj MOpPa Aa ce NOHOBMW.

* [locneaunua Teopeme 3 n camor noctynata HI ga je ceecTt nponssos,
ANHaMUYKe eBOo/lyuUnje cnucTtema.

e Teopema 4. AKo hu3u4yKu cucmem Koju U3a3uea c8ecHa cmarba ripohe Kpos3
UOeHMuUYHy OUHAMUYKY e8oayyujy suwe 00 jeOHoOM (ceaku nym
noocmuuyaH U0eHmMuUYHUM CMumMys1ycuma U noaa3uswiu 00 UOEeHMUYHOo?2
rnoyemHyoe cmarba), c8aKku nym ce mopa jasumu u ucmu npamehu
cybjekmusHU 00X UBsbaj. AImepHaAmMuUB8HO, AKo Opyau cucmem, UOeHMUYaH
ca npsum, rnposaasu Kpo3 udeHmuyHy esonyuyujy, y oba cay4yaja mopa oa ce
jasu ucmu cybjeKmusHU 00X (UBsbA;.



Teopema 5. O cumynauujm

* AHOPOMOAOM MOXeMOo Aa yrnpas/bamo u npeko WiFi-a

e /lema 1. @u3uyka nokayuja pavyyHapa (CPU) Koju ynpassea noHawaHem
aHOpouoa Huje 00 3Ha4yaja, 00Kse 200 je PyHKUUOHA/THOCM O4y8aHa.

* Chegun n3 Teopeme 1.

* Mo)Xemo 1 BULLIEe aHaApPOMAa Aa KOHTPO/IULLIEMO Ca UCTOT, AOBOJbHO
MohHor, payyHapa

» Kako je ynas ca ceH30pa aHApouaa AUrUTanaH, MOXEMO ra CUMyAmMpaTu
* Moxemo Aa cumyampamo 1 edbeKte noHallarba aHAPOUAa Ha OKOIUHY

* MoXemMo aa CMMY/IMPaMo Le/I0 OKpYXeHe 3ajeaHo ca aHapouanmal

* [locne HeKOr BpemeHa MOXKeMOo Aa UCK/bYYMMo GU3MYKa Tena aHapounaa



Teopema 5. O cumynauymjm

e Teopema 5. CumynupaHu aHOpouO (usu aHOpoudu) Koju nocmoje 'y
8UPMYeEsIHOj PeasIHoOCMu CUMYAUPAHO)j HAQ KAACUYHOM pavyyHaApy moeay
6bumu, y npuHUuUmny, ucme Ksaace c8eCHOCMU KAo U soyou.

* 10 Ke/bU — eKCTEePHU MOHUTOP Aa Ce YBEePMMO Y NoHallare

* HM nmnanumnpa ga mopa 6utn moryhe pennsoBaTu CBECHE areHTe y
okBupy cumynaumje! Simulation hypothesis je oBae obase3sHo TayHa!



C I/I Myﬂ a LI'I I/]J a Mpobnem cemaHTUuKe

nHpopmauymje!!!
[MocTojn Nn jeAHO3HAYaH CMKCAO0
* Peunmo Aa CMMynunpaHu [ata NPpUK/beWTN NPCT  undopmaumje 6e3 ceecTu Koja je

UHTEepnpeTupa?

3aN\MUJfbe NPUK/bELUTEH
* Herpge y payvyHapy je no3HaT ocehaj, n jacHa 6on!

* YHyTpa ,,NOCTOjU"“ ceKkBeHLa CyDjeKTUBHMX AOXKNB/bAja

* Heka cTarba payvyHapa ce manupajy Ha 3aMULL/bEHOCT/ HEKA Ha bon

e KBanunje Ha cTpaHy, noctoju nu (06jeKTMBHO) manupakwe Ha [laTa 1 Ta BpaTa’?
* YyaHo, aan moxaa He u Hemoryhe... PAYYHAPU CY UMNAK MORHUA!



Teopema 6. O ApBEHOM MeXaHN3MY

* Bpeme y cmumynauyunjn H1Uje KopeancaHo ca BpeMeHOM Y peasiIHOCTH
* CUMYZIMPAHU areHTU He MOry Aa OCeTe NPOMeEHY TaKTa payvyHapa

* HebuTtHO je pa nu je padyHap mohaH n 6p3, camo Aa Mma AO0BOJbHO
Mmemopumje

* Jlema 2. PauyHap — Ha KOMe ce U3BpLlaBa U30/10BaHa cMmynaumja
KOja cagpXu CBECHe areHTe — moxxe 6T Npon3BO/LHO Crop.

[~ o




Teopema 6. O gpBEeHOM MeXaHn3My

» Teopema 6. PyHKUUOHUCAHE cucmema Koju ce cacmoju 00 X u O
cumb0a ucrnucaHux y necky u opseHo2 mexaHu3ma 2saaee TjypuHaose
MaWUHe Koja u3spwasa aymomamcke onepauuje (o4yumasara
cumbosa ucrnoo me, pasHAHA recKa, 2pasupara Hosoz cumbona u
MoMepaHa KOPAK /€80 UsiU 0eCHO) y CKAaody ca UHCMPYKUUjama Koje cy
makKohe y2pasupaHe Ha recKy, Moxce usassamu ,rnojasy” ceecHux
a2eHama Koju rnpoxussbasajy cybjekmusHa UCKycmea C/AUYHO soyouma
(mj. nojasy aezeHama u3 ucme Ksace eks. ceecmu Kao soyou).

* [1BOCTPYKM 3Hauaj:
» cnpevyaBakbe MUCTUOUKaLMje pavyHapa
» [a NMak/buBO carsiegamo LWTa je npouec payyHakwa Yy peaaHocTu

* Y MaTeMaTUUM: pavyHarbe = ancTpakumja
* Y pea/IHOCTU: payyHatbe = Nomepatbe HeKux npegmera!



Teopema 6. O gpBEHOM MeXaHM3MY

* A noHoOBO: A e S
> MNocToju v oBae 3ancta [lata, 06jeKTUBHO? &= = = — m
» ,[ne” je osae 6on? Kora 6oaun npcr? '

* [naBa yHuBep3anHe T. mallnMHe moxe Aa
MMa CBera 2 MHTepHa CTakba, a HEKe U
CaMo 22 MHCTPYKUMje y Tabenn npenasa.
MocTtoju n “rule 110” BapujaHTa.

* Hema HuMyer WwTo marmjckm nosesyje rnasy n cumbone y uenmHy!

* [naBa mo)ke Aga paaun Ha BeTap.

* HeyBep/bMBO jecTe, a/In nnNakK ce HewTo aoraha, na moxAaa...

* N pasbe MmoXe aa ce ncnporpamupa ,,MoOHMTOP" Aa ce yBepmmo y NoHallame.



eopema 7., no-go” Teopema

* KaKo oBa nomepara necka ,MHAYKyjy”
3amuwsbeHor Aaty u 6on y npcry?

* Hanpasumo jow nap moamdukaumja:
1. Hema memrarba cmumbona. CBako HOBO
CTatbe Tpake y HoBU pea!
> Y necky je cas ,nor“ cuctema — wta [ata oceha y Kom TpeHYTKy?
2. Bpatumo rnasy Ha npBU ped 1 NOKPEHEMO je.
> AKo obpuwiemo cBe cem NpBOr peda, NOHOBO Ce jaB/ba [arTa.
» A aKko He obpuwemo, 3ap Hehe oneT?! Anun, rasa BuLLe He Nomepa necak?!

» AKo ce [laTa jaB/ba M 6e3 nomepatrba Necka — J0BOJbHO je Aa HEKOo ,MoKa3yje” Ha
cumbone. MHaue, ncnucmBame cumbona je BaxHo, na:

3. [lyctmmo HOBY rnaBy Aa Kpeupa HOB MAEHTUYAH 0T UCMOA MPBOT.
4. 3ameHnmo padyHajyhy rnasy konupajyhom. OHa MCToO NpoOmn3BOAM CBECT.

e [loka3 Aga 3 n 4 npunagajy UcToj Knacu je Nnpeko HM3a XxMbpuaHux rnasa (aneHauKc), un
Kopuctn Teopemy 4 (0 NnoHaB/bakby).



Teopema 7., no-go” Teopema

* [aXk/bMBa aHaNM3a ,MoMeparba NecKa Koje 30Bemo pavyHar.e”
—> aKO HeLUTO TaKBO M3a3MBa CBecCT, n3asmsahe je n Konuparse ,nor” cekseHue X n O

* Kaga cymmnpamo 3aKk/byyke:

Teopema 7. HIT umnauyupa 0a Mo30K, Koju bu (pyHKUUOHUCAO Mo 3aKOHUMA
Ksacu4He gu3uke, He bu mozao 0a uma Huwma eehy moh 0a rpousseode
cybjeKmusaH 00X UBs/bAj HE20 WMO MO UMQ rpouec ucrnucusarba oopeheHe
ceKseHye uugapa. (lMucare ce moxce u3800UMU HA MPOU380/bAH HAYUH U
Ha rpou380s/bHOj MOBPWUHU.)

610454326648213393607260249141273724587006606315H88174881520920962829
254091715364367892590360011330530548820466521384146951941511609433057
270365759591953092186117381932611793105118548074462379962749567351885
TH2724891227938183011949129833673362440656643086021394946395224737190
702179860943 702770539217176293176752384674818467669405132000568127145
2635608277857T71342757789609173637178721468440901224953430146549585371
0507922796892589235 . . .



Moryhe nmnankaumje:
a) oba n3a3mBajy cBecT?

OBoO noapasymesa:
1) MocTojun nobpo aepmHMcaHo manmpame namehy 6pojeBa n cagpKaja Lenor BUPTYE/IHOT CBETA,
YK/by4uyjyhn u cybjeKTnBHe AoXuMB/baje
2) TyKo ucnmucmBame bpoja ,,Npn3nBa y XKUBOT" BUPTYE/IHM CBET Y KOjU je ManupaH, ybydyjyhu

cybjeKkTnBa NPOXKUB/baBaka CBMX ManuMpaHMxX areHaTta .
HeJeJHO3Ha4YHO

Nmnankauujy 2) 3oBemo maruja (He ToboxK-paunMoHaNHU MaTepUjannlam)

Manupame +
KOTHUTMBHA

3aqy,£|,o, U3 NAEONOLLKNX Pa3/10lfa, MHOTIU Bepyjy Y OBdKBY BPCTY MaFVIJE! HecTabuaHocT
= ancypa,

AKO nnak npoayXunumo, noyntby npobnemu ca ageduHuumnjom nHpopmauuje: ‘
» Mepauj 3a ncnucusame: 3ByK (UMTakbe bpoja), ceetno (ocseT/baBame Undapa peaom)
—> TpenepaBo cBeT/10 Koje obacjaBa 6poj n3asmea HeoapeheH 6poj [laTta Koju noBpehyjy npcT
» bppaallua newdaHe nycTumbe mory aa ,Kogmpajy” 6es3bpoj bpojesal 3ap cBu oxuns/basajy?
—> rOTOBO CMUIYPHO Aa CMO MM OHAA TaKaB NPoAayKT (=, boaumaHoB Mo3aK” Ha ctepomanma)
» 3ap bpoj cam no cebu, KONMKO roa, Ayradak, MoxKe jeaHO3HauyHO Aa manupa baw 6onHor Aaty?
= 3amucammo 1D yHMBep3ym ca camo paHAOM HM3om 6MTOBa — Aa /N ce CBe CTBOPUIO HU U3 yera?



Moryhe mmnankaumje:
6) HMjeAHO He M3a3MBa CBECT?

* TpusujanaH cnyyaj, 0 = 0 < enMUMHNTUBU3AM. JTOTUYKM KOH3UCTEHTAH!
 Hema HMKaKBe maruje, nmcambe 6poja He Nnpon3Boan HMLWTA cem Bpoja
* Ho, HM paja MO3ra He NPOM3BOAN HULLITA CEM MOKpeTakba Tena/mmnysca
* KpeTare n3asmBa KpeTare, U HapaBHO HULWITA BULWe!

* He nocTojn HMKaKBO manupame!

* Hn mo3aKk Hema marujy aa u3asose nojasy (,emergence”) cybjekTmBHoOr
NOXWB/baja, YaK HU UNY3Ujy, jep He b bmuno jacHo Yera (Hema manuparba)

* Hn upseHo HKM 6on He mory Aa ce nojaBe Npu pagy Mo3ra, Ha MAeHTUYaH
Ha4YMH Kao LITO nx Hema y 6e360jH0j/6e360/1HO0j NyCTUHU

A MM 3HaMO A3 LPBEHO NOCTOjU => KOJIM3Mja Ca eKCNepPUMEHTOM



LLlaHce 3a maTepujannsam?

Pe3snme: Bepa y matepmnjaaindam HUje HU
n3bamsa paumoHanHal!

* JloKkas Hi
— Op, orp ceecTw!
* AprymeHT noraha KombuHauujy: matepujannsam + KnacmyHa Gm3nka
= Moxaa: matepujanmsam + KBaHTHa PU3MKA?

Mpobnem: ,,matepunjannctnyke” HTepnpeTaumje KB. MEXaHUKE Maxom
[03B0/baBajy NOHaB/batbe ,,A0Ka3a"

* Huje Hemoryhe, anu:
— God of the gaps — Materialism of the gaps



Epro...

Onuwuja a) NOTMYKM HEKOH3UCTEHTHA, 6) y cykoby ca emnupujom
LLITa HUCMO NOKa3asin: HUCMO NMOKa3a/n Aa pavyyHap He moxKe buTtu ceectaH!
LLITa cmo nokasanu: nonasHa HIN npeTnocTaBKa je norpeLuHa

MaTtepujanusam + KnacmuHa pusmnka HUKag, Hucy
MOINM Oa oarosapajy Hallem yHUBep3ymy.

Komn/IMKoBaH A0Ka3 Aa ce NoKaXe ouynurneaHo:

MaTepuja 1 lbeHO KpeTakbe He Mory
Na npoussegy ocehaj LupseHor

...0apem y yHMBep3ymy KnacmyHe dpusnke.



Ay pea/JHOM KBAHTHOM YHMBEP3YMY ?

* CBECT NOCTOjU = KBaHTHA dPM3UNKa je n3rnena Ao3BO/baBa

* Kako? [oe aoKas ,,no-go“ Teopeme naaa y KBAHTHOM C/iyyajy?

= MmnaunKauuje no pasymeBamre (MHTepnpeTauuje) KB. MEXaHMKE, HNp:
» CBe npegHoct MWI nocrtajy eHe maHe

» Pilot-wave nHtepnpetauuja moske aa ce ogbaum
» CybjeKTMBUCTUYKe nHTepnpeTaunje nobunjajy HoB 3HaUaj

= Teme 3a cnepehe npenasame!



3anamTUTMH...

Hard n. — Kako ra pewunTn?

Haza y KomnaeKkcHocT cuctema = yHKLMOHAIN3aM
Haza y 61MonowKkm mexaHmsam = 61MOoN0LWKN HaTypasin3am

CsecT je unysunja!l = eammmHUTMBU3aAM

s w o

OpaycTajatbe o, NornMke matepujasn3ma:

|. lMocToju Teno, anm n nocebHo Ayx = Ayann3am

[I. CBe Mma npoTOoCBeCT = NaHncuxmsam

lll. MocTojn HewTo Tpehe, HUT je Baw maTepunja, HUT CBECT = HEYTPAJIHN MOHU3aM
V. MocToju camo (jeaHa) ceect = naeanmsam

CBECHOCT ce He MOXe A0Ka3aTun u3s yrna ,Tpeher
navua’“, anm To He mopa Aa 3HayM Aa He nocToju!




?

a v Al pasyme WwTa upTa

Bad/ld Ha '




