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AnTop - Muannep Maxamn Anomsgormd, mpodeccop, (H3EK, NOCBITHBIN TPodheCCHORANBHYIO
YacThb KH3EH ONeKTPOJHHAMAKE, B OCHOBHOM MaKDOINEKTPOJMHAMAKE, HIA MAaKCBEJUIOBCKOHU
anexTpoyEHEammKe. Cefidac - IIABHRNT HAYIEGIH coTpyRaEK MacTuryra nprxaaguol ¢msmks AH CCCP, u
YacTHYEO - TpemofiaBaTems ['opbKOECKOro (HbHE yke Hmxeropopickoro) YrmBepcmTeTa. C BO3DacTOM
(rox poxmeras 1924) y Hero IposBRIACH ECTECTBEHHAS TSTa K pasfyMbsiM oOmero CBOMCTBa, Haeplloe,
AaXke NPEBLIDIAIOIAM €ro 3HAHEM H BO3MOXHOCTH, HO TeM HE MeHEe, Kak eMy JyMasoch, MMCIOIHM
HEKOTOPYIO CAMOGEITHOCTE, MTO H JIOCTYXHNO BEYTPECHAHM ONPaBlaHEeM «BLIIYCKa Ha JIOH» CHX MBICTEH,
OpaBelELIX H He cOoBCeM. TONYKOM Xe K 9TOMY WOCTYNKY HOCHYXMWTH JBe NpHIVIAMCHHARIE JICKIHH,
TpOTMTaHEbIE B JISTHAX IIKOJAX B Hione-aBrycre 1990 ropa modrw Ha ofly H Ty e TeMy: O cmocoGax
nyManbs Gu3nkos. Hy, KoHEeTHo, B 3ToM Gblia H3psIRAst O/ TPeTeANHO3HOCTH B CaMOYBEPERHOCTH: BENb
HeBO3MOXHQ CKa3aTh 3a BCIo (H3EKY, YK OUCHL OHA CTajla MepeIIeTeHHOH ¢ MHOIOJHKOH CYIMHOCTBIO
[o3HAHAS MEpPA BOOOHE, O JacTo OblBaeT Tak, ITO [Ba (DH3HEKA I3 PasFbIX «MON(PHIEK» (TO €CTH PA’HBIX
Y3KEX CHeuATNH3anpll) OTHaleHB! NPYT OT Apyra B3aAMOHCHOHWMARHEM CHibHEe, ¥eM OT HehH3IAKOB
(pasyMeeTcs1, He Bcex, HO Bce-Takm). I103TOMY MBICIA TaKOro OXBaTa BCeTfia B KAaKOH-TO Mepe MHIHEL
STONEHTPATHG], - OHA COOHpAIOTCST OKONO COGCTEGHHOTQ ONEIT2, COOCTBEHHOrO [ena, COGCTBEHHOTO
crocoGa MOHAMAHEST [JOCTYIHEIX COGCTReHROMY yMy Bemmell B mx mpHpofel. M faxe ecim OHH IPHEMIIEMO
TOTHL] B OTPaHEIEHHOM «KPYre 9ero-To», HX HeYMEpeHHOe PaCIMPEHHE 338 OpEle/hl «MECT DOXNCHHS»
TPeBaTO HEIOPA3yMEeHHSIMH - B OPSIMOM B T€PEHOCHOM CMBICIIE 3TOTO CIIOBA.

OTAMA H3BECTHBIME H HOSCHATE/LHLIME CI0BAMH aBTOPY (a OH YMBIIUIEHHO H3GeraeT NOKa JIMIHBIX -
MECTORMEHHE]! B IIEPBOM JIANIE) XOTeNOCh YOPENAThL YOPeKHE CO CTOPOHRLI JHofied, HAaCTONRKO IyGOKO
CBEJIYIEX B MayKOBefIeHnsIX (EayKaX o HayKaxX), IT0 BCSIKOE TOCSTATENBCTBO H3 «ITMyCHEKE» {IOUeMy-TO ¥
HAaC 3TO CNOBO CTAJI0 CHHOHAMOM «IPOBHHIAR» ) MOTJIO BEI3BaTh PeBHOCTHOE PasfipakeHHe.

C ofemMz NeKN@AIMA B TPHEIANE MOXHO 3HAKOMHTLCS He3aBHCHEMO. [lepBag HpodTeHa B
aMepHKaNo-coBeTCKOM Narepe B Tatumme (sEms no Bonre kanoMeTpax B naranecsta o H.Hosropoga) r
TpHYeM Ha aHIJMEHCKOM s3blKe. AyguTopms GblIa BeChbMa HEOJEODOAHOH - B Hell HaCHHTHIBANIOCh Gonmee
TISITH «OTPSHIOB IO HETEPECaM», B IeKTOPY ObIIO HeBO3MOKHO NOACTPOHTELCS HOR choymaTenell 6e3 noTeph,
eme H, pa3yMeeTcs, H3-3a HECOBEPMISHCTBA (MSTKO TOBOpS) eTO aHTVIHHCKOTO si3blKa. OJHAKO HEXeE
TIPEBONATCS HMEHHO AHDIMHCKE TeKCT, CJieTKa NOJpEfakKTHpOBAHHLIN C y4eTOM COBEpINEHHEIX H
3aMCHYCHHBIX «JISIIOB.

Bropasi sexmmst Ghila TOMTOTOBIEHA JUIT <«HALHX», HMKETOPOACKOX MKONBHEKOB (Jlareps B
Benernom Topoge, okono mBagnaTe kaiomerpos or H.Hosropoga mocyxy), oHa DpoE3EeceHa W HAHCAHA
[O-PYCCKH - Ha HePBOM (KaK FOBOPAT aHMMETIaHE ), MATEPHICKOM (KaK rOBODST HeMUB! H GparDy3k), WIH
pojoM (Kak TOBOpST PYCCKHEE) S3BIKE aBTOpa, H [OITOMY OH IO3BOMWI cebe Oomee CBOGOAHOE
HA3LSICHENHE, CTPEMSICH CIE0BaTh JOGPOMY IPABH/Y COOTBETCTBES COISPIKAHNS H (hOPME], O UeM, BIpOdeM,
9yTh Oofpo0Hee TOBOPHTCS B HyXkHoM MecTe. OOpBIBOYHOCTB, HE3aKOHIEHHOCTH (PParMeHToB,
HepeceKaeMoCTh M pacKEIaHHOCTh YIBEPXKJEHHH H HaMeKOB BXOIWIH B 3aMBICEN, 2 HE SIBICUHCH
OOCTIeACTBESIME HEyCepusl, TOPOIUMBOCTH HAH - YTO €Me XyXe - HeyBaXKeHHS K CIyDaTelsiM
(amratessiv). M Bce Ke IMNCHMEHEAS BEPCHS BTOPOH NEKIHA He TOYHO CNERYeT YCTHOH, HGO MOCTEMHsist
CKOMKHBA/I&Ch IIPH HCIIOIHEHHH KECTKHMHE BPCMCHHBIME PGS/ IaME.

B XoHNEe HECKONBLKO CIOB GIarofapeHns. ABTOp Bpsii /I Ol CHOROGHICS OPHAATh JIEKIJSM BHJ,
OpHEMITEMBI R OPOITeHns (a He TOMBKO JLT HpOCIYIHBAHYS), e/l Obl He yOe[HTelbHble HACTOSHAS
ero yamuresd 1 apyra M.JL. JlermHa, 2 TakXe noxesnamas [1.M. Jinrernosa, KoTophii HageeTcs (fafi-To Bor
eMy yHaTH) HCOONE3OBATH KaKEe-HEGYAE «IITYIKH-TPIOIKE» B TeX NaNbLHAX CTPAHaX, KYfla OH HATPABIeH
(BrIciTan) Hamelt menpolt JepxaBofl ¢ OPOCBETATEIHCKAME (IO-BAIAMOMY) TIEISIMHA.

Ho 310 eme He Bee: aBTOP BPsif JIA GBI AOBEN TEKCT 3THX NeKUEL 0 MEIATHOTO COCTOSHHES, €CITH Ghl
HE TOMONTH MBYX HPHATHEIX eMy ocol - H.B. Kpasatkurofi o C.[I. Muep.

H Hosgropop, ocers 1990 - amma 1991

Munsep Muxaun Adoavgbosuy pomancst 8 1924 ropy Ha ymume Crapast
Kamasa ropopa Copmora Hmkeropopckoro kpas. Bo spems soimsl (1942)
cnyxmi B pspax Kpacmofi Apwmmm. 3akoEdmn papmodmsmgeckull (hakyIeTeT
T'opekosckoro ye@sepcrTeTa (1949). Hexkoropoe BpeMs paoran B TOpsKOBCKOM
cwmane Apsamaca-16, 3aTeM DOCTYODEI B acIHpadTypy I OpPBKOBCKOro
yEmBepcETeTa K mpodeccopy  M.T. TI'pexopo#i.  3ammrTAn KaHE@EIATCKYIO
JECCEPTAUMIO TO IOBepXHOCTHBIM BomHaM  (1953), 3areM  pokTOpCkyio
, TACCEPTANAIO MO B3AHMOJEHCTBHEIO 3aPSCKCHHBIX Y4aCTHI[ C BBICOKOYACTOTHEIME
momna (1960). B macrosmmee Bpems paGoTaeT ITIaBHBIM BAYIHEIM COTPYNHHKOM
WncraTyra opexiaapgofi ¢usmxkr PAH H DO COBMeCTHTENBCTBY HTPOdECCOPOM
Hmxeroposickoro ymasepcrTeTa. Haydebie HETEpECE! aJIeKTPONAHAMEKA, (hH3EKA
% Ona3Mbl B HayKOBeNleHHE. JIFoGEMas reoMeTpHIeCKast (hHTypa - Top.




I MGTOIIE[‘ICCKIIC 3aMETKH

Hze.By30B «ITH/I», 7. 2, Ne 5,1994

PHYSICISTS. MODES OF THINKING
HOW PHYSICISTS DO THINK ON PHYSICS

Lecture 1
(delivered at the Soviet-American camping school Tatinetz 10.07.90)

M.A. Miller
Prewords

1 am out of practice lecturing in English. Therefore 1 have written my text before-
hand. I shall consult my notes. Such a mode of speaking I would call lecturing with
«self-prompting». It is certainly true only if the text is composed by the author himself.
Obviously, another mode would be referred to as impromptu speaking. (I would not dare
to improve the English language by putting in it the international term expromting).

The lecture is divided into sections. I call them units. And I would like to inform
the listeners about the titles of these Units in advance. Thus,

Unit 1. Introduction. Greetings and Apologies
Unit 2. Domestic Theorems for Personal Use
Unit 3. Look! Put in Order! Connect!

Unit 4. Why I Like the Number Three

Unit 5. Three Types of Thinking

Unit 6. Please Choose Three Miracles

Unit 7. The Main General Principle

Unit 8. The Creation of the Universe

Unit 9. Thanksgiving

Once upon a time one man of wisdom from England claimed: the brain is a won-
derful organ, it starts working the moment you get up in the morning and does not stop
until you get into the office... To verify this statement I start ...

Unit 1. Introduction, Greetings and Apologies

In the beginning I should like to tell you that it is a hard pleasure for me to speak to
such an unusual audience. I feel the difficulties of three types which will have to be over-
come. At least three.

One is a language difficulty. T am a firm believer in the essential and sufficient role
which any language (and the language of words especially!) plays in the process of
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thinking. Therefore 1 distinguish not only English and Russian speaking listeners but
English and Russian thinking thinkers too. The World of words (or the Space of words)
is not identical to the World (the Space) of thoughts. Why so? Is it equally right for all
developed languages? Or following the well-known advice (slightly adapted to the
case), may be all languages are equal but some languages are more equal than the oth-
ers? More suitable for thinking?

There exists a set of questions and I am unable to find answers in every case. [ am
not sure that all of these questions belong to the class of the so-called answerable ques-
tions. 1 can go on asking you: what do you think about bilingual children? or about ar-
tificial languages that are studied from early (initial) childhood? May these factors
change the entire system of human thinking? And so on. That is the first problem I pro-
pose for investigation, the problem of high importance: the whole life can be dedicated to
reveal this Enigma of the Nature,

The second difficulty is connected with the audience. I know nothing about your
interests and your goals which have brought you to this place. I guess only that the audi-
ence is very nonuniform and that it will be impossible to satisfy everyone (including
myself too!).

Once upon a time one man of wisdom from England used to say: Every reasonable
man would be adapted to the world whereas the unreasonable one would be trying to
adapt the world to himself. Under this instruction you must play the role of the world and
I shall be trying to pretend to be both a reasonable and an unreasonable person si-
multaneously.

And, finally, the third reason for my troubles. I suspect that it is of greatest sig-
nificance for our mutual intentions to understand each other. My lecture (or oral com-
munication, or talk) has a very strange title «How Physicists Do Think on Physics».
However, frankly speaking, I do not know how they do it. But sometimes ignorance can
stimulate some kinds of aggressive activities. It seems to me that [ am one of the so-
called professed physicists (do not confuse or do not mix up with professional one!) and
hence 1 am able to demonstrate (to show in action) the ways of thinking of physicists
without thinking about thinking and so on ... Then you will be able to observe my at-
tempts and draw good conclusions yourselves.

[y

Unit 2. Domestic Theorems for Personal Use

Very often under unpredicted circumstances I used to employ the theorems which I
call the theorems for personal use or «domestic theorems». As a rule they need not be
proved being not unprovable in principle and being not trivial each time. The first ex-
ample serves the purpose to explain my point of view both on the claimed (declared)
subject of lecture and on the ways of application of some types of domestic theorems. [
like to conceal the lack of self-confidence by means of the following statement (asser-
tion): The best way to understand something is to lecture on the subject concerned.
Obviously such a theorem can be verified (checked) only by testing. It justifies my hopes
to understand something about modes of thinking. By the way, this theorem is nothing
but a variant of the well-known English saying: The proof of the pudding is in the eat-
ing. Therefore I shall refer to it as to «the theorem about pudding». _

Once upon a time one monk of wisdom from medieval Europe proposed another
«intelligent» theorem. Some people consider it as a fundamental principle of our ap-
proaches to the interpretation of the Nature. However, I prefer to treat it as a guide to ac-
tion. I suppose that some of my listeners (or readers) have heard about it. This is the so-
called «theorem about razor» (quite a domestic instrument, isn't it?!) or «the theorem
about Occam’s razor». And now listen attentively to the Latin sounding (phonation) of
this universal Occam’s theorem: Non sunt multipicando entia practer necessitation. At
those times Latin was the common scientific language for communication of scientists by
correspondence. Although I am not sure that they used it as a language of thinking. The
English translation expressed with high solemnity is: Entities are not to be multiplied
beyond necessity. [ repeat: it is sooner a recommendation than the absolute truth. And it
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may be transformed mnto a model domestic command: Q;mpmy worbbon) Yooeasd 1 o
Russian slang I am able to put it into more expressive words: Ynpowmai, ne ynyuas!

Thus, the first theorem mentioned above made us act fearless, the second one
taught us the best method of action. And the theorem to follow (the third one) will give
us a piece of good advise about more adequate wording of the results of actions. Here it
is: Any result (conclusion, law, assertion, theorem, proposition, affirmation etc.)
might be expressed in the form adequate to the richness of the content, neither over-
colouring nor undercolouring the truth stated in it. It declares the equilibrium between
logic and feeling. Though I am not sure that my formulation of this theorem has satisfied
by itself the condition demanded to be met by’it. And furthermore, may be you will be
able to invent several similar theorems for personal use which will give you help (or re-
lief!) in your throes of investigation.

Unit 3. Look! Put in Order! Connect!

It might appear that the introductory presentations have taken too much of our
time. It is not quite right because I have been eating my pudding without notifying this.
There exists a great number of scientific approaches to the problems appearing both
outside and inside us. But, as a rule, they have two common starting points. In the be-
ginning of an investigation every normal person (and it concems almost all scientists
with rare but prominent exceptions) must have a look around. It is the stage of observa-
tion. ( Look !) The second intention of a normal person is to systematize the phenomena
observed. (Put in order!) And, finally, the third step (as usual as possible) consists in
finding the casual relationships between results of the observation and systematization
(Connect!) or, in other words, in asigning the laws (or something else) to the Nature.
Another point of view: the Nature prompts us the laws (or something else) and we must
be studious pupils if we want to hear its voice.

When [ was speaking about my difficulties of lecturing I followed these in-

structions: to observe! to classify! and to connect! =the audience! the difficulties! the
ways of understanding something among everything! and vice versa ... '

Unit 4. Why I Like the Number Three

It is now high time for a Iyrical digression from the main train of my meditations.
Any well-composed speech (as well as some ways of thinking), I suppose, is character-
ized by unpredicted fragments inserted into it by unexpected excursus. In terms of
mathematics the moving speech must be slightly unanalytical. I am sure, the following
frank confession of mine will be quite unexpected to you: I like the number three more
than the other ones! And I cannot explain strictly logically why-I do it. Do you mind to
ask yourselves what number you like! Perhaps, you like no numbers at all or you have
never thought about your attitude to them.

I shall try to explain «my bias» towards the number three. Sometimes I like to
amuse myself by inventing mathematical or physical games with unusual rules. Now I
shall tell you about one of my favorite games which is of interest from the pedagogical
viewpoint too. Let us choose a number, any arbitrary number. Then let us try to find out
some property or some phenomenon in the Nature which can be associated with the num-
ber you have chosen. For instance, the number one is associated with God, with the Uni-
verse or with the single «internal I» (ego). The number two can be related to two signs
of electric charge or to the male/female duality or to the left and right asymmetry ... The
number three can resamble us the three-dimensional world we livein ... And soon ...

It is the modemn generalization of the Hebraic mysterious teaching (doctrine)
which is known as the Cabbala. Our speculations can be characterized as a kind of
natural Cabbala. My new «domestic theorem» is the following: the winner of this game is
the number three (if we take into account both the quantity and the quality of associa-
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tions!). 1 believe that it is true. Try to disprove it or try to adopt my Faith. A good ex-
ercise to train your brains!

Unit 5. Three Types of Thinking

It is impossible to survey all information about our ability to think as well as about
the structure of human brain. { shall outline some points of «clinical observations» only.
One can distinguish three modes of thinking. (Please, note! We have encountered the
number three again!). One is the logical thinking. Some people qualify it as the algebraic
(series, step-by-step) mode of thinking. For 90% of individuals (the right-handers) the
left hemisphere of the human brain produces (or generates) such sorts of thoughts dom-
inantly. The second form belongs to the class of imaginative (geometrical or parallel)
thinking. The corresponding work is produced by the right hemisphere dominantly. And,
finally, the third mode is the most mysterious thing: it is the intuitive thinking, slightly or
fully chaotic (unanalytic), its «sources» being distributed over the entire brain but dom-
mnating in the deep layers of cerebral tissues. The «clinical diagnostics» which I described
above (In extremely primitive approximation!) should not be taken (interpreted) ab-
solutely. To know everything is to know nothing. Nevertheless all these points are rea-
sonable in general outlines.

Every intellectual process involves all three modes of thinking being represented in
different ratios. Consequently, one distinguishes three types of thinkers, depending on the
dominating mode of thinking which is always an inherited trait (almost without excep-
tions). I like to call these thinkers in my own way (manner): left-minded men (and
women, of course), right-minded men and chaotic-minded men (thinkers by intuition,
by subconsciousness). The last term is not so felicitous as the two foregoing ones. I do
not know a good English equivalent for the Russian: manasbii, eOyTHOH, HHTYHTOP,
“HauTHK . :

A series of questions may be proposed. Who is who? - that is the first question.
Are you right-minded, left-minded or mixed-minded (in the sense of combined-
minded, or in Latin - ambidextrous or double-right-handed)? And who is who in the
History of Science, Culture, Politics, etc.? Whose efforts were of the most valuable con-
tribution to the Civilization? It is an outstanding problem, some of its aspects are in-
telligible even to a non-specialist. My answer is: the right-minded thinkers made a more
significant contribution but they would not have succeeded in it if there had not existed
left-minded people! And the best of all are yet combined-minded thinkers with a slight
predomination “right” over “left”.

UNIT 6. Please choose three miracles

We are going on praising the plentifulness of events, facts, effects associated with
the number three. Now [ want to draw you to take part in a new game. Please choose
«three anything» - three events, three Great Men; three phenomena, three highest
achievements of our Civilization ... which seem to be the most surprising for you. Three
Miracles of the World from your viewpoint (opinion or impression). It is not only an en-
tertainment but an instrument of investigation of your interaction with the World. The
choice is dependent on such factors as age, character, temper, social status, standard of
culture and education, etc.

My answer is the following:

1. The phenomenon of the utmost importance for me is the existence of thoughts.
The process of thinking. The ability of a human being (and, partly, animal) to think, to
produce thoughts ...

2. My second Miracle of the World is the existence of General Principles that gov-
emn all motions and processes in the Nature. It 1s wonderful, indeed, to reveal that there
exist universal laws in the Nature and that they are true throughout the Universe. Frankly
speaking, it must be confessed that in my heart of hearts I doubt it but my hesitations only
add to the High Rating of the Miracle.

3. The subject of my third shocking astonishment is a combination of the two
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foregoing ones. I am deeply surprised that human beings are able to understand the Prin-
ciples of Organization of the Nature using their skill to think. '

The last point is not so trivial as it might appear at first sight. A human being con-
sists of particles and fields that are quite the same as all matter in the Nature, therefore the
third property declares the ability to understand itself by itself, i.e. without involving in
the process of understanding any other means from mysterious «outside».

These are my three. I would be happy if you supported my choice even if your
own choice does not coincide with that of mine.

Unit 7. The Main General Principle

We proceed eating our common pudding employing some other «domestic theo-
rems» without overemphasizing them. Especially often we use «the theorem about razor»
and cut all factors of minor importance (as it seems to us today! or as it seems to me just
now under a strict time limit). Thus, I shall draw your attention only at the Second Mir-
acle I have chosen above.

Let us try to think over the sense of this Miracle. If there exists a General Prin-
ciple of Organization of the World, it can be revealed always and everywhere in ob-
servable and latent form. Then everyone is able to detect it easily if one is able to look! to
put in order! and to connect! The best way to discover it is to consider some simplest
models (simplify without losses!...). Dealing with physics one prefers to call them ideal
models (systems).

- Let us take a point particle and {ry to study its motion under the action of external
force. I omit all details of theoretical investigations, brain-twisting and guess-work and
go straight to the result (to the answer). Along any real track of an arbitrary real particle,
the difference between the kinetic energy and the potential energy is always (always!)
minimized (in general cases, optimized). Then a bright surmise is sure to appear in our
minds: the Nature likes to save its energy resources. A similar picture is true in elec-
tromagnetism: the difference between magnetic and electric energy tends to be mini-
mized in any possible process.

After fruitful meditation we will arrive at a wonderful discovery: any system can
be characterized by a function of several parameters which is minimized (optimized) in
the real motion or process. Scientists invented a very expressive name for this function
in physics: The Function of Action. And the corresponding General Law is known as
the Principle of Least (minimized) Action (PLA). Is it only the first step that is always
the hardest one? Or does it take all kinds to make this World? But nothing succeeds like
the first success. If all elementary motions are govemed by the PLA, then all combina-
tions of those motions (which our «macrolife» consists of) must contain traces of such
properties. Naturally, most macrosystems are too complicated: a great number of separate
motions (including the motions of thoughts!) take part in it. And very often we are un-
able to recognize what function must be minimized (or optimized), being sure that it ex-
ists in principle. The Principle exists in principle! All our deeds and thoughts tend to be
optimal in a definite (not always understandable!) sense. And we live and enjoy our-
selves without meditating upon it, without being plunged in the thoughts about our deeds
and thoughts. We are able to solve most problems of optimization automatically. We live
in the World of Optimization, probably, we ourselves are the Product of Optimization.

Once upon a time one man of wisdom from Germany said: God does not know
how to calculate (to integrate and so on) because he solves all problems empirically. And
we are created in His own image, after His likehood. Therefore we know how to act
empirically also involving all intuitive power based on the acquired (gained) experience
as well as on genetic instructions (experience of the former generations) and, in the final
analysis, on the PLA. v

When we are packing a suitcase or when we are planning our life we are taking part
in the process of optimization. '

The most ancient case of optimization is the problem of loading Noah’s Ark. The

53

107



first rescue expedition but not the last one, I fear. A quite modermn problem - how to sur-
vive under unfavourable condition of limited resources of everything. About hundreds of
solutions have been proposed and developed, one better than another, and at the same
time, one worse than another. Do you want to examine yourself and to propose your own
project: an empirical solution of an optimization problem. You will see that it is a very-
very-very dGifficult task even to state the problem, to find not only the aim but also the
means of achieving it. My own solution is trivial: the optimal Noah’s Atk is our Solar
System. And we should not hurry to leave it for the other World.

UNIT 8. Creation of the world

Now it is high time to get to the happy end. The organizers of the school told me
that every school-day must resemble the corresponding Day of Creation described in the
Holy Bible. Today is the Sixth Day. The Day when God created man in His own image.
Are you able to repeat His work or do it better? -

This will be my last proposition to you: make an attempt to create your own Uni-
verse. You are permitted to have at your disposal all that you want to have, all fruits of
your imagination, even those which were forbidden in «the previous reality» (the real
reality is more primitive than the virtual one!).

It is very interesting to know what you will begin with. What must one put in the
Beginning? The Word, the Idea or the Action? Remember that according to «the classical
variant of Creation, in  the Beginning God created the Heaven and the Earth ... and
darkness was upon the face of the deep ... and God said, let there be light and there was
light. And God saw the light, that it was good: and God divided the light from the dark-
ness.»

Do you think that this way of Creation was optimal? Maybe it would be more rea-
sonable to start from a good universal Idea, and best of all, from the establishment of the
Principle of Least Everything (PLE) and, in particular, of Least Action (PLA)? Im-
agine: In the Beginning God invented the Principle of Least Everything (PLE) and God
saw it was good... And as a result of the application of this principle the darkness and the
light were divided all by themselves ... and soon ...

UNIT 9. Thanksgiving

Tharik all the listeners (and readers) for understanding and good reaction. Es-
pecially I thank those schoolgirls and schoolboys who were not comprehending my
words and/or my thoughts but in spite of that were trying to take in my speaking as a
whole. '

Once upon a time one man of wisdom from Poland remarked: It makes me laugh to
ook at two left-handers when they are shaking their right hands to greet each other. So it
was funny for me to speak English to the Russian-speaking (and Russian-thinking) sub-
group. I am sure this lecture would better be performed in Russian. And the quality of the
performance (as I persuaded you in Unit 2) must be brought into correlation with the
richness of the content. I hope that every linguistic subgroup will make up for the cor-
responding deficiency without my assistance. Thanks!
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