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GENESIS OF A PYTHAGOREAN UNIVERSE

Alexey Burov* and Lev Burov®
*FNAL, Batavia, IL

°Scientific Humanities LLC, San Francisco, CA

Abstract concrete theories, such as classical and quantum
mechanics, general theory of relativity, the standard

Wide range, high precision and simplicity of the model, and others.

fundamental laws of nature rule out the possibility for

them to be randomly generated or selected. Therefore ~ The laws of nature are discovered as composite and

purpose is present in their selection. specific mathematical structures. As these structures
are revealed, we unavoidably come to a certain

http://arxiv.org/pdf/1411.7304v2.pdf

https://fermisocietyofphilosophy.wordpress.com/2014/10/24/nature-of-the-
laws-of-nature/

http://fqxi.org/community/forum/topic/2353
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Mpobnema 3akoHos Mpupoabi (M311)

® du3MKa ULLLET JIOTNYECKYIO CTPYKTYPY BCEJIEHHOM, €€ 3aKOHbI MPUPOAbI.
® HanpgeHHble 3aKOHbl HOCAT XapaKTep acUMNTOTUYECKUX UCTUH.

® Kak B OTHOLWEHUMU H3.I7Iﬂ,€HHbIX, TaK U He HaVILI,EHHbIX 3dKOHOB €CTb BOIPOCHI, BbIXOAALWNE 3a

npeaens MGU3NKN.
® [MoueMy BOODLLE MUP ONpeaenieH K- MaTemaTuieckumu opmynamm?
® [Toyemy 3TN hopmMynbl CTONb NPOCThI, YTO MOFAN ObITb OTKPbITHI?

® [loyemy Mup 3a4aH MMEHHO 3TUMU, & He apyrumu dopmynamu? Yto mam KTo mMx Bblibpan wu3

6eCKOHEYHOro MHOXeCTBA MaTEMATUUYECKNX CTPYKTYP U HA KaAKOM OCHOBaHMUN?
® T.0., yCTaHOBNEHHbIe PU3NKON 3aKOHbI MPUPOALI CTAHOBATCA Npobnemon punocoduu.

® B nnaHe du3MKK, OHU 0OBACHAT ABNeHUA. B mnaHe dunocodbunm oHM camu A0/XKHbI ObITb

ObOBbACHEHHDI.



Mpenen obvACHEHUN [terminus]

® INNo30pHOCTb OOBACHEHMA CyLLero, He uAylWero jpganee
3aKOHOB npupoabl (ButreHwTenH, 1889-1951, “Tpaktat’,

1922)

® “B OCHOBe BCero COBPEMEHHOr0 MWPOBO33PEHUA JNEXUT
UNNO31A, YTO TaK Ha3biBaeMble 3aKOHbI MPUPOAbI ABNAKTCA
0bOBACHEHNAMU NPUPOAHLIX ABAEHU. Takum obpa3om, naun
OCTAHAB/NIMBAIOTCA Mepejs, eCTeCTBEHHbIMMW 3aKOHaMW, Kak
nepepn, YeM-TO CaKpa/bHO-HEMPUKOCHOBEHHbIM, KaK A peBHUE

OoCTaHaB/AuBanucb nepesa 6orom wu cyabbon. W oHK

ONHOBPEMEHHO npaBbl U He npaebl. Ho ApeBHUE ObIN ACHEe,

MOCKOJIbKY OHU NMPW3HaBaJ1n oAWUH ACHBIN npeaen

iterminusi, B To BpeMsa Kak HOBble CUCTeMbl NMPeACTaBAfoT

[leno Tak, Kak byaTo Bce 06bACHEHO."”



What can be the Terminus?

® The illusory nature of an explanation that does not go beyond
natural laws was pointed out by Ludwig Wittgenstein

(1889-1951) (“Tractatus”, 1922):

® “The whole modern conception of the world is founded on the
illusion that the so-called laws of nature are the explanations
of natural phenomena. Thus people today stop at the laws of
nature, treating them as something inviolable, just as God
and Fate were treated in past ages. And in fact both are right

and both wrong: though the view of the ancients is clearer in

so far as they have a clear and acknowledged terminus, while
the modern system tries to make it look as if everything were

explained.”



® OaHOM 13 peakuum Ha I3 npeaenbHOMY pa3ymy.

® HepoCTynHoe pa3sy eCCMbICNIEHHOE.

® OTKa3 pasymy B TO OCHOBaHMe 3a

Boiclwunm TBOp

® [logo6Hoe oT 0 abcypay.

® KaKOBbI e MO



Fine Tuned Universe

® DBO/NIOLUSA, KOCMUYECKAA U OpraHuyeckas, ecTb eanHoe uenoe. buonor
MOXeT ChpaBeasIMBO pPacCMaTpPpuBaTb BCENEHHYID OUOLEHTPUYHOM MO

camou ceoen cywHocTtu (“The Fitness of the Environment”,1913").

® “The laws of science, as we know them at present, contain many

fundamental numbers, like the size of the electric charge of the [J-awrence Jogeph Henderson
1878—1942
electron (fine structure constant] and the ratio of the masses of the

proton and the electron. ... The remarkable fact is that the values of

THE ANTHROPIC
these numbers seem to have been very finely adjusted to make COSMOLOGICAL

PRINCIPLE

> ~ N«
"> . - g

possible the development of life.” (S. Hawking)

® There is now broad agreement among physicists and cosmologists that

the universe is in several respects ‘fine-tuned for life.” (P. Davis)

JOHN D.BARROW & FRANK J.TIFLER

'8 four Je force of contemporary seleatific mriting . . .
foc all who are interested in man’s relation 1o the coamos”
Sir Dernaed Lovedl




Order from Chaos

® KTO nnm yto HAaCTpOWUn BCEJIEHHYIO CT

YncTo HayuyHbIM Noaxoa Tpe

TakoBoe 4yTo M
TOTANbHOCTbIO  Xa
[MpennonoxeHue
Kocmoca wu3

KOCMOreHesa K X

® ipesa XI He HOBA.
reason, or the
unordered motion

absurd and impossible.



MAX TEGMARK
OUR MATHEMATICAL

UNIVERSE

, Max Tegmark suggested his own solution
to the “embarrassing” question:

274 “mathematical democracy”

GsTRR
MY S utmare N
NATURE OF :

'Ecnn eanHas Teopusa BCEro CyLLeCTBYeT M OAHaXAbl OyaeT OTKpbiTa, TO BCE pPaBHO OCTaeTCH
Heyao0bHbIM [embarrassing] BOMpoC, NoAYepKHYyTbin JIXKOHOM Apuymbanbaom Yunepom: [loyemy
peann3oBaHbl MMEHHO 3TWU YpaBHEHUA, a He apyrne? MoxeT AW [EeUCTBUTENbHO Hekas
dbyHAaMeHTaNbHAA HeOObACHUMAA OHTONIOrMYeckas acuMMeTpus bbiTb BCTPOEHHOW B camoe cepale
peanbHOCTN, pa3genas MaTeMaTUYeCcKue CTPYKTYpPbl Ha ABa Kjaacca: BXOoAAlMe U He Bxoadlime B
dbun3nyecknmm Mup? B KOHLLE KOHLLOB, MaTeMaTUYeCKne CTPYKTYPbl He CO3A4aHbl U He CYLLLEeCTBYIOT ‘rae-
To’. OHM NPOCTO CYLLeCTBYIOT. B KayecTBe crnocoba BbinyTaTbCa U3 3TUX punocodcknx npobnem, 1
NpeAnonoXua, YTO MMeeT MeCTO MOoJsIHAA MaTemaThuyeckas AeMOoKpaTusa: YTO MaTemaTuyeckoe U
(br3myeckoe CyLLeCTBOBAHUSA 3KBUBAJIEHTHbI, TAK YTO BCE MaTeMaTUYeCKne CTPYKTYpbl UMeT OAUH U

TOT XXe OHTOoNornyeckun ctatyc.” (“The Mathematical Universe”, 2007) 11



MAX TEGMARK
OUR MATHEMATICAL

UNIVERSE

o :
N (e s

£ ' “ : ’
THE LTIMATE the “embarrassing

Sing question remains,

hers? Could there really

be a fundamental, eart of reality, splitting

mathematical structures sical existence? After all, a
mathematical structure is not just exists. As a way out of this
philosophical conundrum, | have athematical democracy holds: that
mathematical existence and physical existence are eqivaIIent, so that all mathematical structures have

the same ontological status.” (‘“The Mathematical Universe”, Foundations of Physics, 2007)

12



MynbTuBepc Termapka

® OKkoHYyaTenbHasa npuimnHa beiTua, no Termapky, eCTb NOAHbLIN Habop Bcex be3 ‘." - l §
. ~$

NCKJTIOYEHMA MaTeMATUYECKUX hopMm.

® “Bce TO, YTO CyLLeCTBYeT MaTeMaTUYeCKn, TO €CTb HE COAEPXUT BHYTPEHHUX

NPOTUBOPEUYNN, CYLLLECTBYET N (pn3nyeckn”

® TermMapk noOCTynMpyeT TeM cCambilM OECKOHEYHbIM aHcambsib BCENeHHbIX, = ‘
_ MAX TEGMARK
(Level IV multiverse) mMynbTuBepC/MeraBepc, rAae Ha pPaBHbIX MpaBax OUKMATHEMASTIECAL
npeacTaBneHbl BCE MbICIMMbIE MaTeMaTuyeckme ¢OpMbl KaK 3aKOHbI = .
NPUPOAbI. )
~ ¢ AT
® PaBHOMpaBue BCENEeHHbIX B MYNbTUBEPCE MPUHUUMAMUANLHO: B MPOTUBHOM |,
o
cnyyae npuwnocb bbl OTBeYaTb Ha BOMPOC—KTO WU YTO BbIAEINA OAHW -
0R
3aKOHbI Nepea ApyruMun, U Mbl BEPHYINUCh Obl B UCXOAHYIO CUTYALLMIO. : N}Lg‘{)‘fﬁ&n

2
TUREOF
NAREAUTY

13



Ym B moaenun Termapka

® ITak, okoHuYaTenbHas npuymHa beiTua, no Termapky, ecTb MOJHbLIM Habop ‘.‘D

BCeX 6e3 UCKNYEHNA MaTeMaTUYeCcKkux hopm. k
.
® GopMbl €CTb CYLLHOCTU YMO3PUTENbHbIE, OHU HEMbICIMMbI BHE COAEpXKallLero - i V.
NX yMa, FrapaHTUPYIOLWLErO MPUCYTCTBUE KaXAOW U3 HUX U HeaonylleHune g, 3
NPOTUBOPEYUNBbIX. ! \
MAX TEGMARK
® Takum obpa3om, TerMapk HesBHO M, BO3MOXHO, HEOCO3HAHHO MOCTY/INPYET (UR MATHEMASTIIECAL
TPaHCUEHAeHTHbIM MaTeMaTUYeCKnim ¥YM Kak MUCTOYHUK ObITUA. ' UNWER Ve
® TakoBON yM, UMNAVULMPYEMbI Termapkom, obnasgaeT Aulb CNOCOBHOCTbIO - ',; A\ e

coaepxatb Mup ¢dopm, bbITb €ro eAWHCTBOM, HO He JAenaTb HUKAKOoro .

pasnnumna  Mexany Humu. Bce OHwu paBHOMpPABHbLI Mnepeg HUM U -

(11 7 FOK
paBHoObe3pa3nnUYHbI eMy (“MaTeMaTuyeckas gemokpatunsa”) : N}LS%ELSTTMATE

TUREOF
NAREAUTY

® YM, HesBHO BBeJleHHbIN “NNaToHUKomM” TermMapkom, MPUCYTCTBYeT B €ro

KapTnHe HeOCMbIC/IEHHO N MUHUMAJIbHO. 14



AHTPOMHAaA CeNeKUMA CIY4aMHbIX 3aKOHOB

®'In me, this apparent fine-tuning arouses wonder. The only explanation for it,
other than a theological explanation, is in terms of a multiverse— | mean a
universe consisting of many parts, each with different laws of nature and
different values for its constants, like the ‘cosmological constant’ which
governs cosmic expansion. If there is a multiverse consisting of many
universes, most of them hostile to life but a few favorable to it, then it’s not
surprising that we find ourselves in one where conditions are in the fortunate

range.” (cited inJ. Holt, “Why Does the World Exist?”, 2012)

® To, YTO NpeAcTaeT KakK TOHKAsA HaCTPOWKa, Bbi3biBAET BO MHE yAWUBNEHMUE.
EAMHCTBEHHOEe O0bObACHEHWe en, OTAMYHOe OT TeoJIorMyeckoro—
MYNbTUBEPC, TO €CTb, BCENEeHHAsA, COCTOALLAA M3 MHOXEeCTBa 4acTewu,
Kagas CO CBOeW CTPYKTYpOW 3aKOHOB MNPUPOAbI U CBOUMMU
byHAaMeHTanbHbIMU KOHCTaHTaMu, TMna “KoCMOIOrMYeckomn
NOCTOSAHHOW”, 3ajawuwen pasberaHue ranaktuk. Echm pencrBuTenbHo
CyWecTByeT MYNbTUBEPC, COCTOAWMMA U3 MHOXECTBA BCENEHHbIX, B
OCHOBHOM HECOBMECTUMbIX C J>KU3HbIO, HO B peAKUX caydasax

A0MNYyCKakWwnx eé, Torga Hawe cyw,ecreoBaHne HeyaunBmUTEJIbHO.



AHTPOMHAA cenekuma cay4amHbiX 3aKOHOB

® A possibility for the structure of the fundamental laws of nature to be
accidental was expressed by Steven Weinberg: “Ham cneayet
NMOMHUTb O TOW BO3MOXHOCTU, YTO Ha3biBA€MO€ HaMW CeroaHs
3aKOHaAMW Npupoabl U hyHAaAMeHTabHbIMWU KOHCTAaHTaMu ecTb Habop
CNy4YanHbIX 4epT 60NbLIOro B3pbiBa, B KOTOPOM HaM J10BEsIOCh cebs
OOHApPYXWUTb, XOTA 3TWU CAYYaWHOCTM U OFpPaHUYEHbl, BpoOAEe
pacctoaHua oT 3emnm Ao ConHua, TpeboBaHUEM ObITb BHYTPMU
Avnana3oHa, /JOMNyCcKawuero nosABAeHUE CYLILEeCTB, CMOCObOHbIX
cnpawmnBaTb, NMOYemMy OHU eCTb U KTO OHM Takue.” (“Lake views”,
2011

® “The same, by Andrei Linde: “.. N"HONAULMOHHBIN MYNbTUBEPC COCTOUT
N3 MNPUAAOB BCENIEHHbIX CO BCEMW BO3MOXXHbIMU 3aKOHaMU GU3NKH

N MaTEMATUKUN B KayeCTBe€ 3dKOHOB MpUpoAabl K&)KD,OI?I N3 HNUX. Mbl

MOXEM >KUTb TONbKO B TeX BCENEeHHbIX, rAe 3aKOoHbl (U3nNKu
AOMNYCKAT Halle CyLWecTBOBaHME, 4YTO TpebyeT BO3MOXHOCTU
HaaexHbix npeackasaHumn.” (“Why Is Our World Comprehensible?”,
2012)



Accidental laws, selected by AP

® A possibility for the structure of the fundamental laws of nature to be
accidental was expressed by Steven Weinberg : “.we have to keep in
mind the possibility that what we now call the laws of nature and the
constants of nature are accidental features of the big bang in which we
happen to find ourselves, though constrained (as is the distance of the
Earth from the Sun) by the requirement that they have to be in a range
that allows the appearance of beings that can ask why they are what

they are. “ (“Lake views”, 2011)

® The same, by Andrei Linde: “the inflationary multiverse consists of
myriads of 'universes' with all possible laws of physics and mathematics
operating in each of them. We can only live in those universes where the
laws of physics allow our existence, which requires making reliable

predictions.” (“Why Is Our World Comprehensible?”, 2012)




AHTponHbIn MpuHumn (All)
® CunbHbLIW (Strong) aHTPOMHbLIA NPUHLKA: [NosABNEeHMUE BO BCEJIEHHON MbICAALWLMX CYLLLECTB 3a/10XKEHO B

CaMOW eé CYLW,HOCTU. TOHKas HAaCTPOMKA He eCThb ClydalHbln aTPUbYT BCEIeHHOMW, HO NPOABAeHMe eé

CyTH.

® Cnabbin (weak) aHTponHblin npuHUun: B 6eckoHeyHoM MynbTuBepce HabnwAalwTCA NUlbL Te
BCe/IeHHble, IAe 3aKOHbl NMPUPOAbl AOMYCKAT BO3HWKHOBEHME Habnwaatens. 3To TpeboBaHwue
ocylecTsnaeT oTbop Y3KOro kinacca TOHKO HACTPOEHHbIX BCeeHHbIX. TaKoW AApPBMHOBCKUM NOAXO[,
K OOBbACHEHUIO TOHKOW HAaCTPOMKWU BCENEHHOW, POXAEHHOW B KOHEYHOM CYeTe XaoCOM, BbIrNAAUT
BMOMHE HayyHbIM. XOTA B OECKOHEYHOM MeraBepcCe TOJIbKO HWUYTOXHAafA A0NA BCENEHHbIX TOHKO

HACTpoeHa, BEPOATHOCTb PErucTpaLmMm TOHKON HacTponkn—100%.

® HuuTo, KaXXeTcA, He MPOTUBOPEYUT AOMNYLLEHNIO, YTO Halla BCEJIEHHAaA €CTb BCEro Jinlb C/yYanHblN
NpeacTaBUTe/lb aHTPOMHOMW BbIBOPKM TErMapKOBCKOrO MeraBepca—HO TakK Jin 3To? Heyxenu

BCeJZIeHHaA He UMeeT HNKAKOTIo NMpunu3Haka, oT4eT/IMBO CBUAETEJIbCTBYHOLLErO NPOTUB 3TOro?

® Heyxenn xaocoreHes HEOMPOBEPXMUM HUKAKUM HaydHbIM HabnwaeHuem? Bo BCAKOM ciyyae, Tak

nonaraloT HEKOTOpPbIE BeAyLline KOCMOJIOTNn.



OnpoBepxnma nm flmnoTtesa Termapka?

hand them a copy of this book’ rseies

® For instance, Brian Greene clearly says that: “S oTrctaBnsai B CTOpoHy
The Hidden
Reality

NAaeun, y KOTOPbIX MPUHLUUNNANBHO HET LaHca ObiTb TecTupyemMbiMu
HabnaeHUAMU, TO eCTb ero HeT He Mo YyesiloBeyeckon cnaboctu unu
TEeXHONIOrNYeCcKnx npenaTcTBUMA, HO Mo camonm cytu uaeun. Cpeawu
PAacCMaTPMBABLUMXCA HAMW BCEBO3MOXHbIX BEepCUM MyNbTUBEPCA
TO/IbKO NpenesibHO WNUPOKNIA MysibTUBEPC [Termapkal nonagaeT B 3Ty
kaTeroputo. Ecnm peann3oBaHa abCconOTHO Kaxaas BO3MOXHas

BCe/ieHHaA, TO 4YTO Obl Mbl HU Ha6mou,anm Uin naMepann, npenesibHas

BceneHHas KMBHET U AoONYyCTUT Haw pe3dynbtat (‘The Hidden Reality:

Parallel Universes and the Deep Laws of the Cosmos”, 2011)

Huxxe byneT noka3aHo, YTo puH Henpas:
[MnoTe3a TermMapka NPOTUBOPEYUT-TAKU OnpeaesieHHbIM HabniaeHusM, OHa OnpoBepraeTca, U

OMNpoBepraeTcs Kak HayyHas TeopuA.



‘If extraterrestrials land tomorrow and

Is Tegmark’s Hypothesis Scientific? e Sl

hand them a copy of this book’ rseies

® For instance, Brian Greene clearly says that: “I draw the line at

The Hidden
Reality

, hot because of human frailty or
technological hurdles, but because of the proposals’ inherent
nature. Of the multiverses we’ve considered, only the full-blown
version of the Ultimate Multiverse falls into this netherland. If
absolutely every possible universe is included, then no matter what

we measure or observe, the Ultimate Multiverse [i.e. Tegmark’s

one] will nod and embrace our result.” (“The Hidden Reality: Parallel

Universes and the Deep Laws of the Cosmos”, 2011)



Cnabbin All: TaBtonormna nam 3abnayxaeHme?

® Cnabbin All: B 66CKOHEYHOCTU BCEBO3MOXHbIX MUPOB HABNOAAOTCA INLWbL T€, YbM 3aKOHbI COBMECTUMbI C

XU3HbIO N PA3YMHOCTbIO XUBbIX CYLLLECTB.

® Cnabbin All yke UMNANLUPYET TPAHCLLEHAEHTHbLIN MaTemaTuiyeckun YM, oTAeNsoWmnn 3aKoHbl OT BCEro

MPPaLNOHANBLHOIO U BHYTPEHHE-MPOTUBOPEUYNBOrO.

® Cnaboin All Takxke uMnauuupyeTt 3WXKAUTENA, 3aKNaAblBAlOLLErO0 MATEMATUYECKYID KOHCTPYKLMIO Kak

3aKOH (pn3nyeckomn BCesIeHHOWN.

® [lopok cnaboro All: cneayeTt ¢ HEUM36EXHOCTbIO 3aKNOYUTh O MOMEHTA/IbHOM KOHLLe cBeTa. Ho Mup anurcs,

cnepoBaTenbHO, cnabbin All noXeH.

® [TpuynHa 3aK/IOYEHNA O HEMEANEHHOM KOHLe cBeTa: cnabbii All, byayunm cenekTUBHbLIM MO MPOLUSIOMY,
HMUKaK He oTbupaeT no byayuiemy, octaBnas BClO BECKOHEYHOCTb NPOOYXAAIOLLMXCA 3aKOHOB B3PbIBHOMO

NencTBuA.

® Cenekuma no byayuemy TpebyeT UCKAOYEHUA B3PbIBHbIX 3aKOHOB M3 UCXOAHOrO MYJ/bTUBEPCA, A HE
cenekumnen Habnwpatenem. MatemaTuUyeckum YM, T.0. OCTaBASE€T B MY/NbTUBEPCE TOJIbKO 3AKOHbI

NNaBHOMO AeNCTBUA, CTAHOBACh YMOM APXUTEKTYPHbIM.



® Jlo cux nop Hawe pac
® Tenepb Mbl UX by

® YeM e NomMo

® Ho Habnofg

YTo m
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Y10 )Ke HabatoaaeT HabaoaaTenb?

® Y10 nMeHHO HabnwaaeT “Habnogatens’, noapasymepaeMsbin All? He obcyxpaeTcs...

® Ha pene, 3T0T ﬂOﬂ,pa3yMEBaEMbIVI All HabnopgaTenb MUHMUMaNIEH—CNOCObOEH NULLbL 33a4aBaTh BOMPOCHI O
TOM, no4yemy ectb MNP, €CTb 4YeJsiIOBEK, 3a4eM OHWU, U NMOYEMY BCE€ TaK, KaK ecTb? Takme Habnwaartenu
noABUIINCL AeCATOK, eC/In He 6onee, TbiC. JIET Ha3aAd, U OTBETWUJ/IMN Ha BOMPOC rMnepBbiMU MI/ICI)aMl/I O

TBOPEHUMN.

® CoBpeMeHHbI HabnwaaTenb pewuTenbHO MNPEBOCXOAUT 3Ty apxauyHyw nnaHky. CoBpeMeHHbIN

HabnaaTenb—KoCMUYeH: chepa HabNWAEHUA CEeroAHA Ha AECATKW MOpPAAKOB BENMYUH MPEBOCXOAMUT
chepy noasepaHus xusHu. OHA ONUCHIBAETCA rMraHTCKUM GespasmepHbim napametpom 1042 Takoso
OTHOLWEHNe caMmoro 6osbloro obbekTa no3HaHus, Bcenennon, 1026 m, k cambiM ManbiM, TON-KBapKYy W

Xurrc-6030Hy, 10-19m. TounocTs onucanus pocturaer 12-14 pecaTUYHbIX 3HAKOB.

® /lna TOro, ytobbl KOCMUYECKUN Habnwaatenb Obls1 BO3MOXEH, MUP AO/HKEH ObiTb He TOJIbKO
HACTPOEeH Ha CO3HaHMe, HO U bbITb TEOPETU3UPYEM: €ro 3aKOHbI MPUPOAbI AOJIXKHbI BbipaXkaTbCH

NPOCTbIMU KPACUBbIMU (3J71€FaAHTHbBIMU) MaTeéMaTUYeCKUMMU CI)OpMaMI/I.
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ALEX VILENKIN . P 4

Anver!

A_“:/

Primacy of Mind

MANY -

WORLDS

Q IN ONE

‘;(éej.\ X

hi et

THE SEARCH FOR OTHER UNIVERSES 1;

® [lpoTMBOpEYMEe TErMapKOBCKOM “‘MaTeMaTUYyeckon AemMokpatun’ HabnwagaemMonm apucTtokpaTuu
NPOCTbIX MaTemMaTuyeckux cdopm bbio oTmMeyeHo A. BunenkuHbiMm: “MpeanoxeHne Termapka,
O0JHAKO, CTANKMBAETCA C OCHoBaTenbHOW npobnemon. Yumcno maTemaTUYyecKux CTPYKTYp
BO3pacCTaeT C UX CJIOXKHOCTbIO, TaK YTO TUMUYHbIE CTPYKTYPLI AOKHbI ObITh y)Kacall,e rpoMaHbl.
JTO 0b6CTOATENBCTBO MPEACTABAAETCA MNPOTUBOPEYALLMM MPOCTOTE W KpacoTe Teopuwn,

onuceiBalowmx BcenenHyio.” (“Many Worlds in One: The Search for Other Universes”, 2006)

® “_ 3aKOHbI JOJ/DKHbI ObITh “Ha MecTe” AaXe A0 POXAEHUA camoun BceseHHou. O3HavyaeT M 3TO, YTO
3aKOHbl He SABNAIOTCA BCEro /AuWb OMUCAHUAMMU pPeasbHOCTU, U MOryT UMeTb CObCTBEHHOe
He3aBMCMMOE CyLLeCTBOBaHMe? B OTCYTCTBMM NPOCTPAHCTBA, BPEMEHM U MaTEPUU, HA KaKUX
CKpMXanax OHW Mornm 6bl ObITb 3ameyaT/ieHbl? 3aKOHbI Bbipa)alTCAd KaK MaTemaTuyeckue
ypaBHeHus. Ecnam cpepa MaTteMaTUKM €CTb YM, O3HayaeT /M 3TO, 4YTO YM TMepBUYHee

= (13 L) u 25
BCceneHHoun?“ (ibid)



ALEX VILENKIN

Primacy of Mind

cMANY -

WE@IRIDES
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THE SEARCH FOR OTHER UNIVERSES

® This contradiction of Vilenkin: “Tegmark’s proposal,

however, face ty, suggesting that “typical”

structures sh the theories describing our

world.” (“Man

}
® “ . the laws shoul of reality and can have an
|

independent exi n? The laws are expressed in

the form of mathe date the universe? “ (ibid)
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LLinpmnHa AHTponHOM [Nonocbl 3aKOHOB

® MoxeT 1AM, OAHAaKO, TeopeTusnpyemoctb ObiTb CAYYAWHBIM [OMOJIHEHUEM K

aHTpOI'IHOCTI/I? Yto, eCqiu eANHCTBEHHBIMW 3aKOHAMMU, AONYCKalOWNMUN XU3Hb, ABNAIOTCA

TOJIbKO 3aKOHbI HalUen BCesieHHon?
® [lokaXxeM, YTO 3TO HEBO3MOXXHO:

® AHTPOMHOCTb BblAeNseT HenpepbiBHOE MHOXECTBO 3aKOHOB nosiocon ~0.001 (like Mp/Mn)

UIin wumpe.

® HanoxeHue aHTponHoro ¢uabTpa Ha BCE MHOXECTBO 3aKOHOB (MYCTb W 3@ BblYETOM
B3PbIBHbIX) BblAe/IeT BCEJIEHHblE C TEerMapKOBCKUM LIYMOM: BcCe dyHAaMeHTa/bHble

KOHCTAHTbI OyAyT WyMeTb, 6enbiM WyMoM, B aHTponHou nonoce ~ 0.001 nnun wupe.

® Ho 3TOro wyma HeT u 6113KO. ®yHAaAMeHTas/IbHble KOHCTAHTbl OCTAKTCA TAKOBbIMU C

(haHTaCTMYECKOM TOYHOCTbIO A0 12-14 3HAKOB, B COr1acuu C Teopuen.



TeopeTnsanpyemocTb He CayyYyanHa.

® OaHako, ToyHocThb K3/1 u OTO coctaBnset 12 n 14 3HAKOB, AOCTUrHYTbIX bnarogaps UCKYCCTBY

JKCNepnMeHTa.

® T.0.,, HA OCHOBAHWUWN BbLICOKOW TOYHOCTU WU KOCMUYECKOro Auana3oHa 3JeraHTHbIX 3aKOHOB
npupoabl onpoBepraetrcs wuaeda lTermapka (BamHbepra, JluHae,.) o cayyamHoOM xapakTtepe

3dKOHOB npupoasbl, orpaHM4eHHOM JIULL b OT60pOM dHTPOMHOCTHIHO.

® CnepnoBaTesibHO, 3aKOHbI LieiecoobpasHbl. Y M, NOpOXAaloWLnA nX, Hebe3pasnnueH He TONTbKO K UX
HeNpPOTMBOPEUYNBOCTU, HE TOJNIBKO K OTCYTCTBUIO CPEAN HUX B3PbIBHbIX 3aKOHOB, HO U K WX

J1ErAaHTHOCTN.

® TOHKas HaCTPOMKa HA XWU3Hb TpebyeT [A0CTAaTOYHOM CANOXHOCTU 3aKOHOB, OTKPbIBAIOLLUM
BO3MOXHOCTb CJ/IOXHbIX AWHAMWUYECKU YCTOMUYUBBLIX PEMAULUPYIOLLUXCA CTPYKTYp. ToOHKas
HAaCTPOMKa Ha MO3HAaHMWE BO3HUKAOWMMWN MbICAALLUMU CyLLECTBAMMU TPebyeT NpoCTOThl 3aKOHOB.
YaoBneTBopeHune 3TUM MPOTUBOMOJOXHbIM TPeboBaHMAM OLHOBPEMEHHO O3HAayaeT, YTO 3aKOHHbI

AOJIXXKHbI ObITb MPOCTO NPaBUbHBbI, just right.
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3aKOHbI, BO3SMOXHO, MUHUMA/1bHbI

® 3aKOHbI 0CTATOYHO C/IOXKHbI, YTOObI AONYCTUTb NOABNEHUNE KU3HU
M pasymMa, U B TO € BPeMsA [0CTAaTOYHO MPOCTbl, YTOOLI ObITH
MO3HABAEMbIMM MOABAAUIMMUCA MbICAALULMMU  CYLLECTBAMMU.
BO3MOXHO, Hally 3aKOHbI MUHMUMAaNbHLI: N0H6OE UX ynpouleHue

cAenano 6bl XXM3Hb HEBO3MOXXHOMW.

® TN BCENIEHHbIX CO CTOJIb CMNEeLMaNbHbIMN 3aKOHAMW 3aCNYXUBAET
0bo3HaYeHns 0cobbIM UMEeHEM. Mbl He 3HAaeM Jiyylero MMeHu ans

BCEJIEHHOM, No3HaBaeMoMu eé obutatenamu, yem

HM¢aFOpeﬁCKaﬂ—B 4ecTb BEJINKOIro npopoka

TEOPETUYECKOrO MO3HAHUA, OTYEKAHUBLUEro TakKuMe CJIoBa Kak
KOCMOC (NOpPAA0K, B OCHOBE KOTOPOro JIEXUT 4ncio), dunocodus
(ntoboBb K MyApocTu, 6e3 npeTeH3nnm obnagaHua e) U Teopus
(co3epLaHue).
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NcTuHa Mndaropencraa

® HaunHaa c Mudaropa, Bepa B TO, YTO NPUPOAA CTPYKTYPUPOBAHA TOYHbIMWU MaTeMaTUYECKUMMU
dbopmMamMn, AOCTYNHLIMU YeN0BEYECKOMY MO3HaHMUIO, Obila yAenoM pefKuX pacCesHHbIX MO CBeTY
rpynn n oanHoOYeK. TeopeTMyeckas Hayka poAamnach U BeKamu nMuTtanacb UMEHHO 3TOW Bepon C eé
KOCMWUYECKUM pPEeIUrMo3HbiM CO3HaHMEM. Bce Benukue Tteopun, ot KonepHuka, Kennepa wu
HbloTOHaA [0 DUHWTEeMHa W Jupaka poxaanuch Kak AOrajku, pPOXAEeHHble 3TOW Bepow.
OTmeyeHHble 45 NopAAKOB Hay4HOro No3HaHus, npu bonee yem 10 nopAaaKax TOYHOCTU, NO3BONAIOT
3aK/I04YNTb O MOATBEPXKAEHMW Bepbl. TO, YTO HaWa BCeNeHHas ABAfgeTca nudaropemnckon—

6eccnopHbin pakT, 3apPErucTPUPOBAHHbIN C TAKON 0OBEKTUBHOW A0CTOBEPHOCTbLIO, KAK HUKAKOMW

ApYyrou.

Mocne ABYyX C MNOJIOBUHOW ThICAYENE€TUN CBOEro CylLecTBOBaHMA, (yHaaMeHTanbHas Hayka
AOCTUINa CTerneHW 3penocTh, MO3BOJNAIWIEN MNOATBEPAUTb WUCTUHY cBoen Bepbl. WcTuHa
nudaropencTBa PackpbiBAeTCA KaK Yepe3 UCMNOJIHEHUE ero NMPopoYecTBa, Tak M Mo nojaM, Kak

pacKpbiBaeTcsa bnaroaath ApeBa, NMPUHOCALLErO A006pbi N0, y



3HadyeHune MynbtuBepca Termapka

® YT0bObl ObITh TEPMUHYCOM, NOCAEAHUM OTBETOM, TBOPYECKUN YM A0J/IKEH ObITh YMOM CaMUM MO
cebe, nnm Ab6CoNOTHLIM YMOM. B NpOTUBHOM C/ly4ae, BONMPOChl O MPOUCXOXAEHUN €ro YMHOCTU
notpeboBann 6Obl HOBbIX OTBETOB. B oT/AMYMe OT xaoca M abcyppaa, AOGCONOTHLIA YM
npeanonaraeT TauHy TBOPYECTBA, KOTOPYIO HECeT B cebe AaXe M OrpaHUYEHHbIM YM YenoBeKa.
Tam, rae TanHa, BONpollaHne HencyeprnaemMo, U YyBCTBO TAUWHCTBEHHOIO HAMOJIHAET rNyboKuMm
3HAaYeHUEM Xaxay Mo3HaHus. W HanpoTuB, NOCTYAMPOBAHWE XaocoreHesa, OTBepras
NepBMYHOCTb YMA, HECOBMECTUMO C TAUHCTBEHHbIM, C BbICOKMM CMbIC/IOM MO3HAHWUA. Takum
obpa3om, npobnema KOCMOreHesa BeAeT K ABOMHOW TaWHe, OAWH MOJIIOC KOTOPOW ecCTb
ADOCONIOTHLIN YM KaKk UCTOYHWK 3aKOHOB MPUPOAblI, a APYrON—TOT YM, YTO CMOCObeH K ux
oTKpbITUi0. C 3TOM TOYKM 3peHus, MyabTuBepc Termapka npuobpeTaeTr HOBOe, He
noapa3ymMeBaBlueecs aBTOPOM, 3HAY€HMe—KaK MPOCTPAHCTBO 0OOXeCcTBeHHOro nmnoucka

NMHTEPECHbIX MNPOB, YbN 3aKOHbI MOI'YT NO3HABATLCA POXAEHHBIMU TaM HabnoaaTenamu.



depop bpoHHnkoB, “N'MMH nudaropenuer”’, 1868




® Bepa B pa3ym u

® YenoBek mn

® [1pnroso

® YyeHune packBa

® TeHb HayKWU

® 11 MHOIMe Apyrue ctaTb Ha TeMb
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