m UYTO MPOYNTATL NMPO «KBAHTOBbLIE BbIYUCIIEHUA»
NONMUTEX

YT06bl OTBETUTL HAa YHAAMEHTaNbHbLIM BOMPOC

KOMMbKOTEPHbIX HAYK.
MOXHO I N KaK 32 KOHEYHOE BpPeMS BbINOHUTbL 6ECKOHEYHOoe
4YMCNO MaTeEMaTUUECKUX orepaumi ?

YTO NpounTaTh:

« The Cellular Automaton Interpretation of Quantum
Mechanics
(A View on the Quantum Nature of our Universe,

Compulsory or Impossible?)
Gerard 't Hooft



m MOACHEHNSA:
o) «NOPOBOW MAPOBO3» UM OAUCCUMATUBHAA MPUPOLA
«KIMACCUYECKMX» BbIUYNCITUTENBbHbIX MPOLIECCOB

« Bentnnin «U-HE», npuHumass Ha Bxoo nOBa 6bwuta, BblgaloT
pesynsrar pasmepom Bcero oguH owut. [lo nony4yeHHoOMy
pe3yneraty, pa3yMeeTcd, Henb3d BOCCTaHOBUTb 3HAYeHUS
NCXOLHbIX apryMeHTOB.

« WTtakK, Kaxxgasa norndeckas onepauns (BoluncneHne) seHTuna «-
HE» ymeHbliaeT MHJOPMALUMOHHYIO 3SHTPOMUID CUCTEMbI (Ha
1.189 6uTa), U, COOTBETCTBEHHO, paccenBaeT He meHee ~0.02 3B
Tenna.

« AHanormyHo mn c¢ ayemkamm namatm O3IY - nwbaa 3anucb B
AYEUKY NMPUBOOAUT K YHUUTOXEHUIO npeabliaywmx 3HadyeHun. Ha
NH(POPMaLMOHHOM YPOBHE CTapble AaHHble MPOCTO «TEPSTCAY,
HO Ha PU3NYECKOM YPOBHE MOTEPATLCA «MPOCTO TaK» AaHHbIM
HEe TrO3BOSMIAIOT 3aKOHbl COXPaHEHUs 3apsiga W JHepruw.
dakTnyeckn, «crapas» WHPoOpmMauud He YHUYTOXAaeTcHd, OHa
paccemBaeTcd B MPOCTpaHCTBE B Buae Tensia M napasmTHbIX
N3NYy4YEeHUN.



[MTOACHEHWA

m CyTb NTMNOTE3bI LN®POBOW ®UINKKN UNA «IT FROM BIT»
MNONUTEX

N3 runotesbl cnenyetr KoHuenumst Digital  physics
BceneHHaa Ha  dyHOamMeHTanbHOM  YpPOBHE  MMeEET
«UndppoByo» NHOPMALMOHHYIO npupoay, n,
criegoBarterbHo, BbIYUCIIUMA, T.€. MaTeMaTUYECKN
n3omMopHa LMdppoBOMY KOMMLIOTEPY.

Bonpockl, KoTopble XAYyT OTBETA:
-- ApXUTEKTYpa 1 Yncna «HaTypanbHOro» KoMnbloTepa
-- 1O HaTyparnbHOro KoMnbTEPA

-- MaTemMaTtu4eckme onepaunm HatypasribHOro KoMnblTEpPA
«Undposon» BceneHHou



[TOACHEHMA

NH®OPMALMOHHAA VS ®U3NYECKAA MOOENN PEANIbBHOCTU

TeHb 6ecnnoTHa 1 NULEHa NOASIMHHOCTU, HO MO TEHWU
MOX>XHO CyaAUTb O CBOMUCTBAX peanbHOCTN».

LLl. Mpabxynaaebl

(1896 -1977)

Moa  wWHTYyMumen 9 noapasymMeBald He  3blbkoe
CBUAETENLCTBO YYBCTB WM He 06MaHUMBOE CyxXAaeHue
HENpaBWIbHO Cnaratowero BoobpaxkeHuns, a MOHMMAHUE
SICHOr0O W BHWMATENbHOrO YMa, HACTONbKO Jerkoe u
OTYET/IMBOE, YTO HE OCTAETCHA COBEPLIEHHO HUKAKOro

COMHEHUS OTHOCUTENBHO TOro, YTO Mbl pa3zyMeeM.
P. dekapT
(1596 — 1650)

g Moa noHuMMaHMeM A umelo B BuAy (OpMUpOBaHKeE
dU3NYEeCcKon KapTuHbI, KOTOPass MHTYUTUBHO OLLYLLAETCS
KaK COBEpLUEHHO SICHaS.

P. ®enHmaH
(1918-1988)



m [MOACHEHWA
WHERE TO LOOK FOR THE ORIGIN EVOLUTION
NMONUTEX

* KKnaccuyeckas» KapTuHa dU3nNYeckon peasbHOCTM, @ UMEHHO KapTuUHa MUpa,
OMnucCbiBaeMasl HbIOTOHOBCKMMM 3aKOHaMM [ABWMXEHUSI U COOTBETCTBYHOLLAS
OMbITY B <«4yefiloBeyeCKkMx MacwTabax», He cnocobHa OTpasuTb MOJHYIO
KapTUHY NPOUCXOASLLErO BOKPYT.

* BO3MOXXHOCTM BOCMPUATUS C MOMOLLBbID OPraHoB YYBCTB U W3MEpPEeHus C
NOMOLLbIO NMPUOOPOB CKPbLIBAKOT KJHOYEBbIE ACreKTbl MPOLECCoB, NeXalunx B
OCHOBE Habntoaaembix SBNEHUMN.

« WCTMHHa nonyyeHHas B xoae npsaMblx HabntoaeHun (M3MepeHui) 3TO NULlb
aTpnbyT pauMoHanbHbIX 3HAaHUKM, KOTOopble He npoTuBopedat ( JIOTMYECKU
CNEAOYIOT u3....) ncnosnb3yemMon Teopun:

«...TeM Xyxe Ana ¢axKkToB, eCIM OHM He YK/IaAabliBalOTCA B
Teopuro»

M. lnaHkK
* M3MepeHnst COCTOSAHMS CUCTEMbI W3MEHSET ee noBedeHne, a dakTop
MPUYMHHOCTU MOPOXAEHUNS SIBNEHUA W3 KNACCUYECKOW (DU3MKN He SBNSIETCH
abCcontoTHbIM.. BbITb YacTULEXW U BOJIHOW B OOHO M TO XXe BpeMs B
K/IaCCMKe HEeBO3MOXXHO, HO nepexod Mexay 3STUMU  COCTOSIHUSIMMU
yrnpaBnseTcs OObEeKTUBHOM BEPOSITHOCTBbIO, MO3TOMY (U3MYECKOE CBOWCTBA
«TOYHOM MNO3ULMK» HE CYLLECTBYET, NMOKa He 6yaeTr «u3MepeHbl» WIu
«BbIYUCJIEHbI>.



NONMUTEX

ESNmVUEI’AFr®IAVA

Example 1

A stone

arnd a warter wave

are of different marter.

In this case, the wave-particle
duality remains an ernignua
becau se a stone canmotd
become water and conversely.

Example 2

A drop of water (corpuscie)
and a water wave

are af identfical marfer.
Water has either a corpuscie
behavior or a wave behavior.

In this particular situation,
woave-particie dualify is
explained with logic and
consistency.

[lyanbHOCTb NpOABNSETCA TaM, rAe 4YacTuua, BO/HA U cpeaa

1ARANDNDNT MNADAOLINA 14 TM\\Irer M Trrmoaniinanm],



m MPVYMEPDI
- «OYANBHOCTUY B MAKPO PEANLHOCTM

[lyanbHOCTb «TpebyeT» NaMsATU O TOM, B KAKOM COCTOSIHUM HAaXOoaUTCS 06bekT

Impossibilities Impossibilities
Duality is fully explained
in this particular case

[MaMaTb 0OBEKTOB Makpo (PU3MYECKOM PeasibHOCTU Peanm3ytoTcs Yepes
NHEPLMOHHOCTb M 3aKOHbl COXPaHEHMUS



m KOHTP MPUMEP
eyt — «KNHOPEANbHOCTb»
* «KMHOpeasribHOCTb»  HENOCPEeACTBEHHO  He nopoxaaet
domnanyecknx ABMEHUN, TaK KakK «3HEpPreTMyeckn» He 3aMKHYTa,
NO3TOMY He 00pasylT «COCTOSBLUYIOCS» pearibHOCTb ... HO
KWHOpearibHOCTb  crnocobHa  oOkasblBaTb  MH(OPMaLMOHHOE

BO3OENCTBME Ha OOLEKTbI, KOTOPblIE CMNOCOOHLI BOCNPUHMMATL
NHpopmMaLmio.

« C TOYKM 3peHMsa 3aKOHOB (PU3MKNM K  «aHOMallbHbIM» TaKXke

crnenyet OTHECTU OOBLEKTDI

— HageJ1eHHble NMaMATb U

— CO3HaHueMm,
Hanpumep, XuBble oOpraHu3Mmbl, CrOCOOHblE K W3MEHEHMIO
HanpaeBneHust  «OBWXEeHUA» Nog BO3OENUCTBUMEM HE TOSIbKO CUI
(MPUNOXXEHHOW 3HEPIrnK), HO N NoA «BO3OENCTBMEM» NH(POPMaLNK B
dopme curHana wunM  «onbiTa», TMONYYEHHOr0O B nNpouecce
oOyyeHus..



m NHOOPMALINA B
NONUTEX «3ANYTAHHbIX» CUCTEMAX

[TocnepoBaTebHOCTU
e Yyycna-ymcna
*  PUCYHOK-PUCYHOK

Kaptuha Jwepa pucyroine pyku

nnn MeTa-nocnenoBatTesibHOCTU
®nboHayum

Ecnu ymcna dnboHayum
onpeaensioTcs CYMMUPOBaHMEM
ABYX Npeabliaylmx YneHoB, TO
npeablaywme aABa 4neHa MeTa
nocneaoBaTeIbHOCTU Q
onpenensitoT, HACKOJIbKO  HY>KHO
OTOABWHYTbCS Ha3ad, 4Tobbl B3ATb
YysieHbl MOCNeAoBaTENbHOCTU AN
CYMMMPOBAHUS

[Mpumep B3aUMHOTO COCO3AAHWA W UMPKYNAPHON NPUYNHHOCTH
Metaopa crpanHoil netnu XogwratTepa

3akoH XodwTaarepa —
noboe pgeno  Bceraa
ONUTCA  ponblle  4YeM
OXUAaeTCs




OT NETN XOSLWTALOTEPA
m K OBOCHOBAHNIO ®EHOMEHA NCKYCCTBEHHOIO NHTENJEKTA

NONMUTEX

¢ BbluMCnUTENbHbIE CUCTEMbI C «3anyTaHHOW nepapxueny» - Habop
anropuTMOB BbIYUCIIEHUN, OOCTABMAOLWNX peweHne NpsSsMou U
obpatHoM 3apaun. B utore npusHaTb MPaBUITIbHOCTb TOJSbKO
OLHOM 3aJa4n CTaHOBUTCH HEBO3MOXHO..

CyTb  MHTennekTa COCTOMT B
CrOCOBHOCTM  0OCO3HATb  (BbIYMC/INTD)
camoro cebs.

[loka Mbl He 3HaeM KakKoBa npupoaa
nepexoaa Aaxe Mexay >XUAKOU Wnu
TBEpAOM M cTeknoBuaHon  dasam
BELLIECTBA, TaK e KaK He MOXeM
cdhopmynupoBaTb TpeboBaHUs K
BELLECTBY, KOTOpoe CrocobHo
«BOCMPUHUMATL>» MHOPMaLMIO.




BreiBoanl

* B npupoae MoXKeT MMeTb MEeCTO CUTYyaumsa, Korga 06 beKT HaxoaAuTCA B
HECKOJIbKUX COCTOSIHUAX U Pa3AenmTb MU BbIYUC/IUTb 3TU COCTOAHUA
HEBO3MOXKHO!

*  MmeeT MecTo Ha/loXKeHune ABYX Unm bonblLero Yncna COCTOAHUM APYr Ha Apyra
- cynepno3nuus.

e Cynepno3nuua HOCUT MHOOPMALIMOHHDLIN XapaKTep 1 MOXKeT peann3oBbiBaTbCA
6e3 Kakoro-nMbo B3aMMHOIro BAMSAHMUA OAHOFO COCTOAHMA Ha ApYyroe.

MpoCcTpPaHCTBO COCTOAHUN O0OBEKTa XapaKTepuyeTca NosoXKeHUuem
B3auMHOM «aononHutenbHoctu»!!! MeTpuKa aToro npocrpaHcrBa
Heapxumeposa!

B coctosiHuM cynepnosnumm uHbopmMaLMa O CBOMCTBAX OOBEKTA He
TepsAeTca, NO3TOMY He NPOUCXOAUT AUCCUNALMA SHEPTUN U N YBENNYEHUE
3HTpPONUMN.



Kak HexxuBast MaTepus CTAaHOBUTCS YKUBOU?

e CyuwectByeT  ¢$eHOMEHO/IOTMYeckaa  Teopwus abuoreHesa nnn
61onorMyeckon aBoIOLMK, COFNAaCHO KOTOPOM NepBan XKMU3Hb 3apoannach
cama no cebe W3 HEOPraHMYECKUX KOMMOHEHTOB B pesy/abraTe
PU3NYECKMX N XMMUUYECKUX NPOLLECCOB.

® BepoATHOCTb C/lyYanHOro BO3HUKHOBEHMUSA onpeaenéHHom
aMUHOKUCNOTHO-HYKNEOTUAHOM  MOCNeAoBaTe/IbHOCTU  COOTBETCTBYeT
BEPOATHOCTM TOro, 4YTO HECKOJIbKO TbiCAY OYKB CcamMu c/ioatca B
onpefenéHHyo CTpaHuuy pomaHa [JocToeBCcKoro.

® T[lonHblM HaboOp aAMMHOKMUCNOT W  HYKIEOTMAOB W  NPOCTENLLYHO
GaKTepManbHYO  KNETKY  pasgenser nponactb  «KOMOWMHATOPHOM
CNOXXHOCTU»




