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(01)- in the last lecture we talked about the version of the theory of relativity that einstein put
forth in 1905. this theory which is now known as the special theory of relativity describes how
lengths in space and durations of time are different to observers moving at different speeds in
different frames of reference and although special relativity predicts many observed
phenomena correctly this theory is also incomplete and even einstein himself was aware that
it was incomplete from early on for one thing special relativity can only be applied to objects
that are moving at a constant rate of speed in this sense special relativity is like a theory for
your car that describes how it moves and behaves with its cruise control on but that doesn't
know anything about the brake pedal or the accelerator and secondly in the theory of gravity
that existed at the time the newtonian theory of gravity gravity's attraction works
instantaneously pulling bodies together across great distances in space without any time delay
but according to special relativity nothing can move faster than the speed of light this made it
hard to reconcile special relativity with this aspect of newtonian gravity so in at least two
different ways einstein's theory of special relativity left us with important and unanswered
questions shortly after publishing his special theory of relativity einstein began to work
toward creating an even more complete and far-reaching theory of space and time it took him
another decade but eventually einstein came up with an expanded and complete general form
of his theory this theory the general theory of relativity was not only a theory of space and
time but also provided us with a deeper and more powerful way to think about the
phenomenon we call gravity in around 1907 einstein had his first important conceptual
breakthrough that would put him on the road to general relativity thinking about how he might
be able to incorporate acceleration and gravity into his theory he came up with something we
now call the equivalence principle to understand this concept imagine that you're in an
impenetrable chamber you can't hear see or otherwise know anything about what's going on
outside of the chamber toward one side of the chambre you feel a force this force feels just
like gravity does it pulls you toward one side of the chamber and it allows you to walk
normally along what feels like the bottom of the chamber but is this really the force of gravity
instead what feels like gravity to you might be the consequence of the chamber being
accelerated when you're in an elevator that's speeding up or accelerating you feel a downward
force that makes you feel slightly heavier than normal and when the elevator is slowing down
you feel an upward force making you slightly lighter the fact is that the force of gravity feels
exactly the same as the effects of acceleration so to someone sealed in the chamber there's no
way to know whether the force that they're experiencing is in fact gravity or is instead the
consequence of the chamber being accelerated this is the essence of einstein's equivalence
principle and although we didn't know exactly where it would lead him yet this insight made
einstein begin to speculate that acceleration and gravity might be very deeply interconnected
to better appreciate the nature of the equivalence principle consider what we mean when we
use the word mass in newtonian physics there are two very different kinds of quantities that
we sometimes call mass the first of these is the kind of mass that resists acceleration we call
this inertial mass something with a lot of inertial mass like a boulder for example requires a
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lot more force to move than something with much less inertial mass like a baseball the second
kind of mass is the mass that gravity acts upon we call this kind of mass gravitational mass
the weird and surprising thing is that the inertial mass of an object always seems to be exactly
equal to its gravitational mass as far as we know there are no objects in our universe with
more inertial mass than gravitational mass or vice versa for some reason unknown before
einstein the inertial mass and gravitational mass of an object were always exactly the same but
einstein's equivalence principle provided us with an insight as to why this was the case after
all einstein was beginning to think that the force of gravity was really just

(01)- v minulé pfednasce jsme hovofili o verzi teorie relativity, kterou Einstein piedlozil v
roce 1905. tato teorie, ktera je nyni znama jako specidlni teorie relativity, popisuje, jak se
délky v prostoru a trvani casu lisi od pozorovatelli pohybujici se riznymi rychlostmi v
riznych vztaznych soustavach, a piestoze specidlni teorie relativity predpovida mnoho
pozorovanych jevi spravng, tato teorie je také netiplna a dokonce i sam einstein si byl védom,
ze byla od poc¢atku netiplna, protoze specialni teorie relativity miize byt aplikovana pouze na
objekty, které se pohybuji. pfi konstantni rychlosti v tomto smyslu je specialni teorie relativity
jako teorie pro vase auto, kterd popisuje, jak se pohybuje a chova se zapnutym tempomatem,
ale ktera nevi nic o brzdovém pedalu nebo plynu a za druhé v teorii gravitace, ktera existovala
v dobé Newtonovy teorie gravitace, gravitacni pfitazlivost funguje tak, ze okamzité ptitahuje
télesa k sob¢ na velké vzdalenosti. prostor bez jakékoli Casové prodlevy, ale podle specialni
teorie relativity se nic nemuze pohybovat rychleji nez rychlost svétla, coz ztézovalo sladéni
specialni teorie relativity s timto aspektem newtonovské gravitace, takze ndm einsteinova
teorie specialni relativity pfinejmensim dvéma rtiznymi zptisoby zanechala dilezité a
nezodpovézené otazky kratce po zvetfejnéni své specidlni teorie relativity einstein zacal
pracovat na vytvoreni jesté upIné&jsi a dalekosahlejsi teorie prostoru a ¢asu, trvalo mu to dalsi
desetileti, ale nakonec einstein pfisel s rozsifenou a uplnou obecnou formou své teorie. teorie
obecna teorie relativity nebyla jen teorii prostoru a Casu, ale také nam poskytla hlubsi a
mocng&j$i zpiisob, jak pfemyslet o jevu, kterému fikdme gravitace, kolem roku 1907, kdy
Einstein m¢l svij prvni dilezity koncepcni pritlom, ktery ho privedl na svét. cesta k obecné
relativité pfemyslet o tom, jak by mohl byt schopen zaclenit zrychleni a gravitaci do svého t
boZe, ptisel s né¢im, cemu nyni fikdme princip ekvivalence, abychom pochopili tento
koncept, ptedstavte si, ze jste v neproniknutelné komote, kterou neslysite, nevidite ani nevite
nic o tom, co se dé¢je mimo komoru smérem k jedné stran¢ komory. pocitte silu, kterou tato
sila pocituje stejné jako gravitace, tdhne vés k jedné strané¢ komory a umoziuje vim normalné
chodit po tom, co se citite jako dno komory, ale je to skute¢né gravita¢ni sila misto toho, co
vam piipada jako gravitace mize to byt disledek zrychleni komory, kdyz jste ve vytahu, ktery
zrychluje nebo zrychluje, citite silu sméfujici dold, diky které se citite o n€co téZsi nez
normalné, a kdyZ se vytah zpomaluje, citite silu smérem nahoru, diky které jste o néco leh¢i
skutecnost je takova, ze gravitacni sila pocituje presné totéz jako uCinky zrychleni, takze pro
n¢koho uzavieného v komote neexistuje zpusob, jak zjistit, zda je sila, kterou je vystaven,
eriening je ve skuteCnosti gravitace nebo je misto toho disledkem zrychleni komory, to je
podstata einsteinova principu ekvivalence, a piestoze jsme nevédéli presné, kam ho to povede,
tento poznatek pfimél Einsteina zacit spekulovat, Ze zrychleni a gravitace by mohly byt velmi
hluboce propojené, abychom 1épe pochopili podstatu principu ekvivalence, zvazte, co mame
na mysli, kdyZ pouZivame slovo hmotnost v newtonovské fyzice existuji dva velmi odlisné
druhy veli¢in, které n€kdy nazyvame hmotnost, prvni z nich je druh hmoty, ktery odolava
zrychleni této setrvacné hmotnosti fikdme néco s velkou setrvacnou hmotnosti, jako je
napfiiklad balvan, ktery vyZaduje mnohem vétsi silu k pohybu nez néco s mnohem mensi
setrvacnou hmotnosti, jako je baseballovy micek, druhy druh hmotnosti je hmotnost, na



kterou pisobi gravitace, tomuto druhu fikame. Na hmotnosti gravita¢ni hmotnosti je
zvlastni a prekvapivé, Ze setrvaéna hmotnost objektu se vZdy zda byt piresné rovna jeho
gravitaéni hmotnosti, !!'!! pokud vime, neexistuji v naSem vesmiru zadné objekty s vétsi
setrva¢nou hmotnosti nez gravitaéni hmotnost. Nebo naopak z néjakého divodu
neznamého pred einsteinem setrvacna hmotnost a gravitaéni hmotnost objektu byly
vzdy presné stejné, ale Einsteintv jprincip ekvivalence| nam poskytl s pochopenim, pro¢ tomu
tak bylo, kdyz si Einstein zacal myslet, Ze gravitacni sila je ve skutecnosti jen

(02)- acceleration in some sense and if this was the case then it might not be all that
surprising that gravitational mass was really just the same thing as inertial mass well before
einstein constructed his theory of general relativity he recognized a particularly important
consequence of the equivalence principle beams of light should be subtly deflected or bent by
the force of gravity a few years later in 1911 he published an article that pointed this out he
entitled this article on the influence of gravity on the propagation of light and in it einstein
presented a calculation showing that a ray of light passing by the sun should be deflected by
about 0.83 arc seconds or about 1 4 000 of a degree a very subtle effect indeed but one that
could in principle be tested but under normal circumstances any light that was deflected by
the sun would be lost in the much brighter sea of ordinary sunlight in order to see or detect the
deflected beam of light as it skims past the sun the light of the sun would have to be blocked
out so in order for such a measurement to succeed it would have to be made under the
conditions of a nearly perfect solar eclipse the next solar eclipse was predicted to take place
three years later in 1914 at that time einstein hoped that his prediction in the equivalence
principle along with it would be proven correct in many applications beams of light had long
been used as the very definition of a straight line if the sun's gravity could bend the trajectory
of a ray of light then at least in some sense gravity could change the geometry of space with
this insight einstein began to recognize the deep connection that exists between what we call
gravity and the geometry of space and time but even einstein was not yet any position to
really understand this connection in order to build the theory he was beginning to imagine
einstein would have to dig much deeper into the mathematics of geometry deeper than any
physicist had ever gone before in high school you probably took a geometry class and in that
class you're almost certainly taught a system of geometry that's called euclidean geometry
your teacher might not have told you that they were teaching you euclidean geometry but they
were until einstein came along physics was entirely based on euclidean geometry to almost
everyone at the time euclidean geometry was seen as the only reasonable way to think about
space euclidean geometry is named after the ancient greek philosopher and mathematician
euclid and everything about it can be derived from five basic rules sometimes called axioms
or postulates when you hear these postulates they seem very self-evident for example one of
euclid's postulate says that any two points in space can be connected by a straight line and
another says that all right angles are equal to each other pretty uncontroversial right but one of
euclid's postulates his fifth postulate turns out to be on less solid footing this fifth postulate
says for any straight line there's exactly one straight line that is parallel to it that passes
through any given point in space among other things this last postulate can be used to show
that two parallel lines will never meet or cross one another in your high school geometry class
you're probably taught this postulate as an indisputable fact after all it seems so obvious it's
hard to even imagine that it might not be true throughout most of history euclid's postulates
were treated as self-evident and indisputable but in the first half of the 19th century a few
mathematicians started to think about systems of geometry that broke one or more of these
postulates in particular a number of mathematicians had managed to develop self-consistent
geometrical frameworks that do not adhere to euclid's fifth postulate the one about parallel



lines in these new non-euclidean geometries two parallel lines do not necessarily remain
parallel instead two straight lines that are parallel to each other at one point in space can come
together or diverge from one another as you follow them along their paths in these
geometrical systems it can be shown that the three angles of a triangle don't always add up to
180 degrees they can add up to a larger or smaller number and the ratio of a circle
circumference to its diameter doesn't have to be equal to the number pi within these non-
euclidean systems much of what you learned in high school geometry out not to be true but
just because a mathematician can write down a weird geometrical system doesn't mean that
it's real in any physical sense

(02)- ale Einsteintv princip ekvivalence ndm poskytl s pochopenim, pro¢ tomu tak bylo,
kdyzZ si Einstein zacal myslet, Ze gravitacni sila je ve skutecnosti jen

zrychleni v ur¢itém smyslu, |@a pokud tomu tak bylo|, pak by nemuselo byt tak prekvapivé, ze
gravitacni hmotnost byla ve skutec¢nosti stejna jako setrva¢na hmota. Dlouho pfedtim, nez
Einstein zkonstruoval svou teorii obecné relativity, rozpoznal zvlasté dilezity dusledek
princip ekvivalence paprsky svétla by mély byt jemné vychylovany nebo ohybany gravita¢ni
silou o n¢kolik let pozdé&ji v roce 1911 publikoval ¢lanek, ktery na to poukézal, nazval tento
¢lanek o vlivu gravitace na $ifeni svétla a v ném einstein predstavil vypocet, ktery ukazuje, ze
paprsek svétla prochazejici kolem slunce by mél byt odchylen o asi 0,83 thlové sekundy nebo
asi 1 4 000 stupné, coz je skutecné velmi jemny efekt, ale takovy, ktery 1ze v zasadé testovat,
ale za normalnich okolnosti jakékoli svétlo, které bylo vychyleno Slunce by se ztratilo v
mnohem jasné¢j$im mofi bézného slunecniho svétla, aby vidélo nebo detekovalo odchyleny
paprsek svétla, kdyz prolétd kolem slunce. Slunce by muselo byt zakryto, takZe aby takové
méteni uspélo, muselo by byt provedeno za podminek téméi dokonalého zatméni Slunce, k
dal$imu zatméni Slunce se piedpovidalo o tfi roky pozdéji v roce 1914 v té dob¢ Einstein
doufal, ze jeho predpoveéd’ v principu ekvivalence spolu s tim se ukaZe jako spravna v mnoha
aplikacich, paprsky svétla se dlouho pouzivaly jako samotna definice pfimky. Pokud by
gravitace Slunce mohla ohnout trajektorii paprsku svétla, pak alesponl v ur¢itém smyslu mohla
gravitace zménit geometrii prostoru s timto vhledem, Einstein zacal rozpoznavat hluboké
spojeni, které existuje mezi tim, co nazyvame gravitace, a geometrii prostoru a ¢asu, ale ani
Einstein jesté nebyl v pozici, kdy by tomuto spojeni skute¢né porozumél vybudovat teorii, 0
které si zaCinal myslet, Ze Einstein bude muset sdhnout mnohem hloubéji do matematiky
geometrie hloubé&ji, neZ kdy predtim na vysoké Skole Sel jakykoli fyzik. tool, pravdépodobné
jste chodili na hodinu geometrie a v té tfid¢ vas téméf jisté uci systém geometrie, ktery se
nazyva euklidovska geometrie, vas ucitel vam mozna netekl, ze vas ucili euklidovskou
geometrii, ale byli, dokud nepfisel Einstein, fyzika byla zcela zalozena na euklidovské
geometrii témet kazdému v t€ dobé euklidovskéa geometrie byla povaZovana za jediny
rozumny zpuisob uvazovani o vesmiru euklidovska geometrie je pojmenovana po starovékém
feckém filozofovi a matematikovi Euklidovi a v8e o ni Ize odvodit z péti zakladnich pravidel
nékdy nazyvanych axiomy nebo postulaty kdyz slysite tyto postulaty, zdaji se byt velmi
samoziejmé, naptiklad jeden z euklidovskych postulata fika, ze libovolné dva body v prostoru
mohou byt spojeny piimkou, a dalsi fika, Ze vSechny pravé Uhly jsou si navzajem rovny
docela nekontroverzni pravo, ale jeden z euklidovskych jeho paty postulat se ukazuje jako na
mén¢ pevnych zakladech, tento paty postulat fika pro vSechny rovné ¢ary existuje presné
jedna ptimka, kterd je s ni rovnobéZznd a prochazi jakymkoli danym bodem v prostoru, mimo
jiné tento posledni postulat 1ze pouzit k tomu, aby ukézal, Ze dvé rovnob&zné Cary se ve vasi
hodin¢€ geometrie na stfedni Skole nikdy nesetkaji ani nektizi pravdépodobné ucil tento
postulat jako nezpochybnitelny fakt, koneckonci se to zda tak ziejmé, ze je tézké si viibec
piedstavit, Ze by to nemuselo byt pravdivé po vétSinu historie Euklidovy postulaty byly




povazovany za samoziejmé a nezpochybnitelné, ale v prvni poloviné 19. stol. matematici
zacali uvazovat o systémech geometrie, které porusily jeden nebo vice z téchto postulati,
zejména fad¢é matematikl se podatilo vyvinout samokonzistentni geometrické ramce, které se
nedrzi euklidova patého postulétu, ten o paralelnich liniich v téchto novych neeuklidovskych
geometrie dvé rovnobézné ¢ary nemusi nutné zastat rovnob&zné misto dvou piimek, které
jsou vzajemné rovnobézné v jednom bod¢ prostoru se mohou schazet nebo se od sebe
rozchazet, kdyz je sledujete po jejich drahach v téchto geometrickych systémech, 1ze ukazat,
ze soucet tii uhla trojuhelniku ne vzdy dava dohromady 180 stupnii, ale mohou dat
dohromady vétsi nebo mensi ¢islo a pomér obvodu kruhu k jeho priméru se v téchto
neeuklidovskych systémech nemusi rovnat ¢islu pi, mnoho z toho, co jste se naucili na stiedni
Skole o geometrii, nemusi byt pravda, ale jen proto, Ze matematik mize napsat zvlastni
geometricky systém neznamena, ze je skute¢ny v jakémkoli fyzikalnim smyslu

(03)- mathematics is certainly useful to physicists but not all mathematical possibilities are
realized in nature what these 19th century mathematicians had done was to prove that logic
and reason alone don't force us to accept euclidean geometry there are in fact other self-
consistent possibilities whether or not those possibilities have anything to do with our
physical world remained an open question intrigued by these strange new systems of
geometry a handful of mathematicians and physicists began to consider whether they might
have anything to do with our physical world but despite a few intermittent shows of interest
most physicists didn't take these exotic geometries very seriously that is until einstein placed
them at the very heart of the general theory of relativity but this doesn't mean that he had a
working theory yet he did not there was still a long way for him to go before he or anyone
else would be able to come up with a workable theory that could connect the force of what we
call gravity with the geometry of space and time to complete his theory einstein needed to
produce an equation or perhaps a set of equations that could be used to relate the distribution
of matter and energy with the geometry of space and time these equations are known as the
gravitational field equations or sometimes just the field equations with the correct
gravitational field equations one could calculate things like how objects should move through
space under the influence of gravity without these equations you can't do much at all with
einstein’'s theory the missing equations were essential and einstein knew it einstein spent much
of 1912 working with his friend and colleague marcel grossman on precisely this problem in
doing so they found themselves taking two very different approaches at times einstein adopted
a mostly physical strategy in doing so he relied primarily on his intuition for physics
something that einstein had in spades he thought it was important that he come up with a set
of field equations that mimic the newtonian equations of gravity under certain circumstances
and that respected some basic and long-standing physical principles like the laws of
conservation of energy and conservation of momentum einstein also insisted that the
equivalence principle must somehow be manifest in these equations at other times however
einstein took a very different and much less physical approach in these instances einstein
focused instead on the formal mathematics of the problem just for the record i want to say that
this was no ordinary math problem to incorporate gravity into a system of non-euclidean
geometry is an incredibly difficult task and it involves what is known as tensor analysis
graduate students in physics departments sometimes take a whole course on this topic and that
course is often seen as one of the most difficult and let's keep in mind that in a course like that
the students are just trying to learn the math einstein was trying to invent it in any case neither
of these two strategies worked out particularly well for einstein his physical strategy led to
equations that had some features that he liked that had some serious mathematical problems in
particular these equations were not covariant which means that they couldn't be self-



consistently applied in all frames of reference any equations that were not covariant couldn't
be the right equations and einstein knew it from the more mathematical approach einstein
came up with some very elegant and entirely covariant field equations in fact these equations
were quite similar but yet different from those that would ultimately appear in the final
version of einstein's theory but at this point in time einstein became convinced that these
equations didn't align well enough with the predictions of newtonian gravity if this had been
true these new field equations would lead to erroneous predictions for some well-measured
things like the orbits of planets for example we now know however that einstein was wrong
about this this early set of field equations does in fact mimic the newtonian predictions in the
correct limit but einstein didn't know that at the time einstein also objected in the grounds of
these equations don't respect the conservation of energy or momentum for these and other
reasons einstein jettisoned the set of field equations considering how close they were to the
right answer this was almost certainly a mistake instead einstein embraced the equations that
came from his physical strategy which were in fact much more problematic than the ones he
had decided to throw out so in 1913 einstein and grossman published a paper entitled an
outline of a generalized theory of relativity and of a theory of gravitation conceptually this

(03)- matematika je jisté pro fyziky uzite¢na, ale ne vSechny matematické moznosti jsou v
ptirod¢ realizovany, tim, co tito matematici 19. stoleti ud¢€lali, bylo dokazat, ze logika a rozum
samy o sob¢ nds nenuti piijmout euklidovskou geometrii, ve skute¢nosti existuji jiné sebe-
stalé moznosti, zda tyto moznosti maji nebo nemaji néco spolecného s nasim fyzickym
svétem, zustaly otevienou otazkou, kterou tyto podivné nové systémy geometrie zaujaly,
hrstka matematiki a fyzika zacala zvazovat, zda mohou mit néco spole¢ného s nasim
fyzickym svétem, ale navzdory ne€kolik pierusovanych projevill z4jmu vétSina fyziki nebrala
tyto exotické geometrie pfili§ vazné, dokud je Einstein nepostavil do samého stiedu obecné
teorie relativity, ale to neznamena, Ze mél fungujici teorii, ale nemél ji. jeSté€ dlouha cesta, nez
on nebo kdokoli jiny bude schopen piijit s funkéni teorii, kterd by dokdzala spojit silu toho,
c¢emu fikdme gravitace, s geometrii prostoru a ¢asu, aby dokon¢il svou teorii, kterou Einstein
potfeboval k vytvoreni rovnice nebo mozna soubor rovnic, které by mohly byt pouZity ke
spojeni distribuce hmoty a energie s geometrii prostoru a ¢asu, tyto rovnice jsou znamé jako
rovnice gravitacniho pole nebo n€kdy jen rovnice pole se spravnymi rovnicemi gravitaéniho
pole, z nichZ Ize vypocitat véci jako jak by se predméty mély pohybovat prostorem pod
vlivem gravitace bez téchto rovnic nemulzZete s einsteinovou teorii viibec mnoho délat
chybéjici rovnice byly zasadni a einstein védél, Ze einstein stravil vétSinu roku 1912 praci se
svym prfitelem a kolegou marcelem Grossmanem na pfesné¢ tento problém pfi tom zjistili, Ze
obcas uplatiiovali dva velmi odliSné piistupy, einstein pii tom piijal vétSinou fyzikalni
strategii, spoléhal se primarné na svou intuici pro fyziku néco, co mél Einstein v piky,
povazoval za dulezité, aby ptiSel s mnoZzinou rovnic pole, které za urcitych okolnosti
napodobuji newtonovské rovnice gravitace a které respektuji nékteré zakladni a dlouhodobé
fyzikalni principy, jako jsou zakony zachovani energie a zachovani hybnosti, einstein také
trval na tom, Ze princip ekvivalence se v téchto rovnicich musi n¢jak projevit. jindy vSak
Einstein v téchto ptipadech zvolil velmi odlisny a mnohem méné fyzikalni pfistup, einstein se
misto toho zaméfil na formalni matematiku problému. Jen pro pofadek chci fici, Ze to nebyl
obyc¢ejny matematicky problém zaclenit gravitaci do systému ne- euklidovska geometrie je
neuvéiitelné obtizny kol a zahrnuje to, co je zndmo jako tenzorové analyza, postgradualni
studenti na katedrach fyziky n€kdy absolvuji cely kurz na toto téma a tento kurz je ¢asto
snazi naucit matematiku, einstein se ji snazil vymyslet, kazdopadné Zadna z téchto dvou
strategii nefungovala pro einsteina zvIast’ dobfe, jeho fyzikalni strategie vedla k rovnicim,



které mély nekteré rysy, které se mu libily a mély néjaké vazné matematické problémy
konkrétné tyto rovnice nebyly kovariantni, coz znamena, ze nemohly byt samostatné
aplikovany ve vSech vztaznych soustavach, zddné rovnice, které nebyly kovariantni, nemohly
byt spravnymi rovnicemi a einstein to véd¢l z matematického pfistupu, se kterym Einstein
piisel nekteré velmi elegantni a zcela kovariantni rovnice pole ve skutecnosti byly tyto
rovnice docela podobné, ale piesto se lisily od téch, které se nakonec objevily v konecné verzi
einsteinovy teorie, ale v tomto okamziku se einstein pfesvédcil, Ze tyto rovnice nejsou
dostate¢né v souladu s predpoveédi newtonovské gravitace, pokud by to byla pravda, tyto nové
rovnice pole by vedly k chybnym ptfedpovédim pro nékteré dobife zméiené véci, jako jsou
naptiklad obézné drahy planet, nyni vSak vime, Ze Einstein se v tomto mylil, tato rana sada
rovnic pole se v fakt napodobuje newtonovské piredpovédi ve spravném limitu, ale einstein
neveédel, ze v té dobé einstein také namital v zékladech téchto rovnic nerespektuji zachovani
energie nebo hybnosti z téchto a dalsSich diivodu einstein odhodil sadu rovnic pole vzhledem k
tomu, jak blizko byli ke spravné odpovédi, to byla téméf jisté chyba, misto toho Einstein
ptijal rovnice, které vychazely z jeho fyzikalni strategie, které byly ve skute¢nosti mnohem
problemati¢téjsi nez ty, které se rozhodl vyhodit, takze v roce 1913 einstein a Grossman
publikovali prace s ndzvem nastin zobecnéné teorie relativity a teorie gravitace koncepéné
toto

(04)- paper contained all the major elements that would later make up the general theory of
relativity but in this version many of the details were far from correct and importantly this
version of the theory was not covariant and thus was not mathematically self-consistent by
calling this paper an outline einstein himself seems to have been acknowledging that this
couldn't be the final answer but it still rep still represented an important landmark in the way
to einstein's ultimate theory for decades scientists had noticed that the orbit of the planet
mercury doesn't precisely agree with the behavior that is predicted by newtonian gravity it's
close but it's not in perfect agreement more specifically the orientation of the ellipse that
makes up mercury's orbit rotates by a small amount each year this is called the precession of
the perihelion of mercury's orbit and by einstein's time the rate of this procession had been
measured to be off or in disagreement with the newtonian prediction by about 43 arc seconds
per century or about 0.01 degrees per century some scientists had even imagined that there
might be another planet somewhere nearby that was gently tugging on mercury and slightly
altering its orbit a planet that they named vulcan but vulcan it turns out doesn't exist we now
know that mercury's orbit doesn't agree with a newtonian prediction because the newtonian
prediction is slightly wrong to make a more accurate prediction we need einstein's theory of
general relativity but the version of this theory that einstein published in 1913 doesn't lead to
the right answer to this question either instead of the correct rate of 43 arc seconds per century
this version of einstein's theory predicted only 18. einstein worked out this calculation himself
and he knew that it was a problem for his theory as time went on einstein also became
increasingly concerned that his theory wasn't covariant and therefore wasn't internally self-
consistent in early 1914 einstein wrote something in a letter that i think does a good job of
capturing his feelings at the time here's what he said nature shows us only the tale of the lion
but i have no doubt that the lion belongs with it even if he cannot reveal himself all at once
einstein was confident that there was in fact a great theory out there to be discovered a theory
that would connect the geometry of space and time with the force of gravity but he also knew
that he hadn't found that theory yet he'd seen the lion's tale but not yet the lion at this point in
the story einstein had spent three years searching for the correct field equations that would
complete his theory of gravity geometry and acceleration and now it was 1914 the year that
the solar eclipse i mentioned before was predicted to take place with this event it was thought



that one could measure the deflection of starlight around the sun with enough accuracy to test
einstein's notion of the equivalence principle and to test the basis of the general theory of
relativity with this goal in mind a group of astronomers set out on an expedition to crimea
where the eclipse of the sun would be total but only a few weeks before the eclipse the first
world war broke out and the astronomers were captured by the russian army i guess they must
have seemed like likely spies to the russians but in any case the astronomers were held as
prisoners for a matter of weeks which was long enough to make it impossible for them to
make any measurements of that year's solar eclipse einstein of course was very disappointed
by this missed opportunity but in reality he had just dodged a bullet einstein didn't know it at
the time but his equations he was using were incorrect leading him to predict the wrong
amount of deflection by the sun the correct amount of deflection was actually twice as large
as the value that einstein had calculated and published if the team of astronomers had been
able to carry out their measurement they very likely would have shown that einstein was
wrong discrediting him and all the work that he had done up to that point but of course no one
could have known this at the time einstein did know however that the current version of his
field equations had problems they were still not covariant and on top of this einstein knew that
they predicted the wrong behavior for mercury's orbit but despite these problems einstein
gradually became more instead of less confident in the validity of his incorrect result a full
decade had passed since he first published his special theory of relativity and i'm sure he must
have been very frustrated and exhausted after so many years of effort in any case it was
around this time that einstein began to present publicly the incorrect version of his theory in a
week-long series of lectures in june of 1915 einstein einstein presented the incorrect version

(04)- clanek obsahoval vsechny hlavni prvky, které by pozdéji tvotily obecnou teorii
relativity, ale v této verzi mnoho detaild nebylo ani zdaleka spravné a co je dilezité, tato
verze teorie nebyla kovariantni, a proto nebyla matematicky konzistentni. Tim, ze Einstein
s&m nazval tento ¢lanek obrysem, zda se, Ze sam Einstein uznal, Ze to nemiZe byt kone¢na
odpovéd, ale stale to predstavovalo diileZity meznik na cesté k Einsteinoveé konecné teorii po
cela desetileti védci zaznamenali, Ze obézna draha planety rtut’ Merkur piesné nesouhlasi s
chovanim, které je pfedpovézeno Newtonskou gravitaci, je blizko, ale neni v dokonalé shodé¢,
konkrétné&ji orientace elipsy, ktera tvofi orbitu rtuti, Merkura se kazdy rok o malé mnozstvi
oto¢i, pootoci tomu se fika precese perihélia obézna draha rtuti Merkuru a v Einsteinovych
casech byla rychlost tohoto procesi naméfena mimo nebo v rozporu s newtonovskou
predpovédi asi o 43 obloukovych sekund za stoleti nebo asi 0,01 stupné za stoleti, néktefi
védci si dokonce predstavovali, Ze n€kde pobliz miize byt dalsi planeta ktera jemné tahala za
rtut’ Merkura a mirn€ ménila jeji obéznou drahu planetu, kterou pojmenovali vulkan, ale
vulkan, jak se ukazalo, neexistuje, nyni vime, Ze obézna draha rtuti Merkuru nesouhlasi s
newtonovskou pfedpovédi, protoZze newtonovska piedpovéd’ je mirn€ chybna. Piesné;jsi
predpovéd’ potiebujeme Einsteinovu teorii obecné relativity, ale verze této teorie, kterou
einstein publikoval v roce 1913, nevede ke spravné odpovédi na tuto otdzku ani misto spravné
rychlosti 43 obloukovych sekund za stoleti tato verze einsteinovy teorie pifedpovidala teprve
18. einstein vypracoval tento vypocet sdm a vedél, Ze je to pro jeho teorii problém, jak Cas Sel,
einstein se také stale vice znepokojoval, Ze jeho teorie neni kovariantni, a proto neni vniting
konzistentni na zacatku roku 1914 einstein napsal néco v dopise, o Cem si myslim, ze dobfie
vystihuje jeho tehdejsi pocity, tady je to, co fekl, pfiroda nam ukazuje pouze piib¢h o lvu, ale
nepochybuji o tom, ze lev k nému patii, i kdyz se nemize upln¢ odhalit. Kdysi byl einstein
piesvédcen, Ze ve skuteCnosti existuje velka teorie, kterou bylo tfeba objevit, teorii, kterd by
spojovala geometrii prostoru a Casu se silou gravitace, ale také véd¢l, Ze tuto teorii jeste
nenasel, kterou vid€l. Lvi pfibéh, ale lev v tomto bod¢ ptibéhu jesté ne, einstein stravil tii



roky hledanim spravnych rovnic pole, Ja 4 roky hledal spravny rozmér gravitaéni konstanty,
aby rovnice byla parabolou...bohuZel se mi to nepodafilo (proto, Ze jsem nasel dva vzorecky
— dvé teseni pro jednu G-konstantu) které by dokoncily jeho teorii gravitaéni geometrie a
zrychleni, a nyni to byl rok 1914, kdy bylo zatméni Slunce, o kterém jsem se zminil diive.
Piedpovidalo se, ze k této udalosti dojde, predpokladalo se, ze 1ze zméfit ohyb hvézdného
svétla kolem Slunce s dostatecnou presnosti, aby bylo mozné otestovat einsteinovu predstavu
0 principu ekvivalence a otestovat zaklad obecné teorie relativity Hlavnim predpokladem pro
OTR bylo, aby velci fyzikové ¢etli malého fyzika Einsteina, coz se jemu podatilo (!) S
ohledem na tento cil. Astronomt se vydalo na vypravu na Krym, kde mélo byt uplné zatméni
Slunce, ale jen par tydnu pred zatménim vypukla prvni svétova valka a astronomové byli
zajati ruskou armadou, myslim, ze museli vypadat jako pravdépodobni $piéni Rustim, ale v
kazdém piipad¢ byli astronomové drzeni jako vézni né€kolik tydnd, coz byla dost dlouh4 doba
na to, aby jim znemoznila jakakoliv méfeni toho roku zatméni Slunce, Einstein byl
samoziejmé touto promarnénou ptilezitosti velmi zklamdan, ale ve skutec¢nosti byl prave se
vyhnul kulce, einstein to v té¢ dob¢ neznal, ale jeho rovnice, které pouzival, byly nespravné,
coz ho vedlo k predpovédi nespravné velikosti vychylky od Slunce, spravna velikost vychylky
byla ve skutecnosti dvakrat vétsi nez hodnota, kterou einstein vypocitali a zvetejnili, pokud by
tym astronomi byl schopen provést sva méteni, velmi pravdépodobné by prokazali, ze
Einstein se mylil a zdiskreditovali jeho vSechnu praci, kterou do té doby vykonal, ale nikdo
to samoziejmé nemohl védet. V t€ dobé vSak einstein védel, ze soucasna verze jeho rovnic
pole ma problémy, stale nebyly kovariantni a kromé toho einstein védél, ze predpoveédéli
$patné chovani pro obéznou drahu rtuti, ale navzdory témto problémtim se einstein postupné
stal vice nez mén¢ jistym v platnosti jeho nespravného vysledku uplynulo celé desetileti od
doby, kdy poprvé publikoval svou specialni teorii relativity, a jsem si jisty, ze musel byt po
tolika letech usili velmi frustrovany a vyc€erpany, v kazdém ptipadé€ to bylo v této dobé&, kdy
einstein zacal vefejné prezentovat nespravnou verzi své teorie v tydenni sérii prednasek v
cervnu 1915 einstein einstein predstavil nespravnou verzi

(05)- of his theory to a group of physicists and mathematicians at a university in germany
going into considerable detail among those in attendance was david hilbert one of the world's
most brilliant mathematicians and perhaps one of the greatest and most influential
mathematicians of all time hilbert immediately took a great interest in einstein's new theory in
hindsight we can see that einstein already had all of the most important physical pieces of his
theory correctly in place elements like the equivalence principle among others but einstein's
math was inconsistent and at times incorrect hilbert seems to have recognized this and he
began to work toward producing a correct and complete form of the general relativity perhaps
before einstein himself would be able to do so with einstein and hilbert both working toward
the same goal the remaining months of 1915 became a race to see he would be the first to
complete the greatest and most celebrated theory in the history of physics but before einstein
would be able to make any further progress towards this goal he would first have to recognize
the fumbles and missteps that he had already made this happened gradually and by october he
had finally realized how serious the problems were with the current version of the theory at
long last einstein abandoned it completely in its place einstein returned to his earlier work
focusing on the results that he had produced years earlier while pursuing the more
mathematical version of his strategy after spending weeks looking over the notebooks that he
had produced in those earlier years einstein began to recognize some of the conceptual
mistakes that he had made at the time apparently there's something to be said for looking at
something with fresh eyes einstein gradually became convinced that using this approach it
was possible to construct an entirely covariant form of the field equations exactly the thing



that his theory was missing at the time furthermore he could see how those equations would
incorporate the equivalence principle and how they would match the predictions of newtonian
gravity for things like planetary orbits there was still an excruciating math problem ahead of
him but for the first time einstein saw the way forward to the final version of his theory over
the entire month of november 1915 einstein worked feverishly toward the goal of producing
the final correct and totally covariant form of his field equations by the middle of this month
he had gotten pretty close but not yet to the final answer at this point however he saw how it
would be possible to correctly predict the details of mercury's orbit something that he had
failed to do up until that point einstein also recognized by this time that his old prediction for
the deflection of light had been incorrect he now knew that it was a lucky break that the
eclipse of 1914 had never been measured during this time however einstein was extremely
anxious that hilbert was going to beat him to the final answer after spending an entire decade
on this problem the thought of hilbert getting the credit must have been consuming for
einstein but in mid-november einstein received a copy of hilbert's paper presenting his version
of the field equations in many ways hilbert's results were similar to einstein's own work
hilbert had in fact made many of the same realizations einstein had recently made but neither
hilbert nor einstein had the correct version of the equations that they were both looking for at
least not yet finally on november 25th 1915 einstein presented the equations that are found in
every textbook on relativity today by only the thinnest of margins einstein had beaten hilbert
to the correct answer this final version of the gravitational field equations is entirely covariant
and completely mathematically self-consistent they predict the orbit of mercury and the
deflection of light entirely correctly and they suffer from no physical or mathematical
problems this they describe how our universe truly is and how it truly behaves einstein's final
equations are also mathematically elegant and despite being unusually hard to put to use in
practice they're actually quite simple from a conceptual point of view these equations relate a
set of mathematical quantities known as tensors some of these tensors describe the geometry
of space while another describes how matter and other forms of energy are distributed
throughout space technically speaking einstein's field equations are a set of 10 different
equations each of these equations are related and interconnected to the others and to find a
useful solution you generally have to solve all 10 of these equations at the same time these
equations are particularly difficult to solve because they are what mathematicians call non-
linear which means that when you change one input you in very invariably end up changing a
bunch of other things at the same time einstein himself had to use various simplifying

(05)- z jeho teorie skupiné fyzikti a matematikti na univerzité v Némecku, ktera §la do
znaénych podrobnosti mezi ptitomnymi, byl David Hilbert, jeden z nejskvélejsich
matematikt svéta a mozna jeden z nejvétsich a nejvlivnéjsSich matematikti vSech dob. Hilbert
okamzité projevil velky zdjem o Einsteinovu novou teorii, zpétné miiZzeme vidét, Ze einstein
jiné princip ekvivalence, ale Einsteinova matematika byla nekonzistentni a obcas se zda, ze
Hilbert to rozpoznal to a zacal pracovat na vytvoieni spravné a tplné obecné teorie
relativity, mozna dfive, neZ to sam einstein bude schopen udélat sam, kdyz einstein a Hilbert
oba pracuji na stejném cili, zbyvajici mésice roku 1915 se staly zavodem o to, kdo uvidi. Byl
by prvni, kdo dokonc¢il nejvétsi a nejslavnéjsi teorii v d&jinach fyziky, ale nez by Einstein
mohl uc¢init dal§i pokrok smérem k tomuto cili, musel by nejprve rozpoznat piechmaty a
pteslapy, které jiz udélal, k tomu doslo postupné a v fijnu si kone¢n€ uvédomil, jak vazné jsou
problémy se soucasnou verzi teorie. Nakonec ji einstein na jeji misto Gplné opustil a einstein

vvvvvv

vénoval matematickéj$imu verze své strategie poté, co stravil tydny prohlizenim



poznamkovych bloki, které vytvoftil v téch diivéjSich letech, einstein zacal rozpoznavat
n¢které koncepéni chyby, kterych se v té dob¢ dopustil, zjevné existuje néco, co lze fici, kdyz
se na néco divate novyma oc€ima, einstein postupné nabyl piesvédceni, ze pomoci tohoto
pfistupu je mozné sestrojit zcela kovariantni formu rovnic pole pfesné to, co jeho teorii v té
dobé chybg¢lo, a navic vidél, jak by tyto rovnice zahrnovaly princip ekvivalence a jak by
odpovidaly predpovédim newtonovska gravitace pro véci, jako jsou obézné drahy planet, mél
pied sebou stale mucivy matematicky problém, ale einstein poprvé vidél cestu vpred ke
konecné verzi své teorie béhem celého mésice listopadu 1915 einstein horecné pracoval na
cili vytvorit konecna spravna a zcela kovariantni forma jeho rovnic pole v poloving tohoto
bylo mozné spravné piedpovédet podrobnosti o obézné draze rtuti.Merkuru. Nepodatilo se
mu to do té doby, einstein také v t€ dobé poznal, ze jeho stara predpoveéd’ o odklonu svétla
byla nespravna, nyni véd¢l, ze to byla st'astna ndhoda, Ze zatméni v roce 1914 nebylo v této
dobé nikdy zméteno, at’ byl einstein extrémné znepokojeny tim, ze ho Hilbert porazil ke
konecné odpovédi poté, co stravil celou dekadu nad timto problémem, piedstava, ze by
Hilbert ziskal uznani, musela Einsteina vycerpavat, ale v poloving listopadu dostal einstein
kopii hilbertova ¢lanku ptedstavujiciho svou verzi rovnice pole v mnoha ohledech byly
hilbertovy vysledky podobné einsteinové vlastni praci hilbert ve skutecnosti provedl mnoho
stejnych uvédoméni, jaké nedavno ucinil Einstein, ale ani hilbert, ani einstein neméli
spravnou verzi rovnic, kterou oba hledali, alesponl zatim ne. Kone¢né 25. listopadu 1915
Einstein pfedstavil rovnice, které se dnes nachazeji v kazd¢ ucebnici relativity jen s témi
nejtencimi okraji. Pfedpovidaji obéznou drahu rtuti a ohyb svétla zcela spravné a netrpi
zadnymi fyzikalnimi ani matematickymi problémy, popisuji, jak na§ vesmir skute¢né je a jak
se skute¢né chova, einsteinovy kone¢né rovnice jsou také matematicky elegantni a navzdory
tomu, ze je neobvykle obtizné je pouZit v praxi jsou vlastné docela jednoduché z koncepcniho
hlediska, tyto rovnice se tykaji souboru matematickych veli¢in znamych jako tenzory,
nékteré z téchto tenzorl popisuji geometrii prostoru, zatimco jiné popisuji, jak jsou hmota a
jiné formy energie distribuovany v prostoru, technicky feceno Einsteinovy rovnice pole jsou
sadou 10 rtiznych rovnic, kazda z téchto rovnic souvisi a propojena s ostatnimi, a abyste nasli
uzite¢né feSeni, musite obecné vytesit vSech 10 téchto rovnic soucasné, protoze tyto rovnice
se fesi obzvlaste obtizné, protoZe jsou to, co matematici nazyvaji nelinearni, coz znamena,
ze kdyZ zménite jeden vstup, velmi vzdy skoncite tim, Zze zménite spoustu dalSich véci ve
stejnou dobu, sam einstein musel pouZivat rizné zjednodusujici

(06)- approximations to make the initial predictions of his theory these days relativists often
use supercomputers to find approximate but potentially very accurate solutions to these
equations so in 1915 einstein completed and published his general theory of relativity this
theory is widely considered einstein's greatest contribution to science and perhaps the greatest
scientific accomplishment of the 20th century if not of all time before einstein physicists
thought of gravity simply as a force that attracts massive objects toward one another and in a
sense this is correct gravity does pull us downward and toward the earth and gravity keeps the
earth in its orbit by pulling it toward the sun but this view of gravity the newtonian view fails
to recognize the greater significance of the phenomenon we call gravity what einstein had
discovered is that gravity is not merely a force but is instead the very manifestation of the
shape or geometry of space and time according to einstein the presence of mass and other
energy changes the geometry of the surrounding space and time curving or warping it and this
curving or warping causes objects to move through space differently than they would have
otherwise when an object moves through space far away from any massive bodies and
without being pulled or pushed by any forces it simply moves forward in a straight line well



according to einstein when the earth moves in its orbit around the sun it too is moving in a
straight line the presence of the sun has reshaped the geometry of the solar system bending
space and transforming the earth's trajectory gravity isn't a force at all according to einstein
it's geometry which is a consequence of mass and energy by explaining gravity in terms of
geometry einstein overturned hundreds of years of established physics furthermore his theory
was not only profoundly creative and mathematically elegant it is also right by this i mean
that the predictions of this theory agree extremely well with any number of observations that
have been made to date no experiment or other test has been found to conflict with the
predictions of general relativity maybe one day we'll find some circumstance under which
einstein’s theory fails but nothing like that has been found so far in modern times scientists
and engineers have found ways to measure and test the effects of general relativity with
incredibly high precision for example in order for the satellites to make up the global
positioning system to determine the locations on the surface of the earth with the 5 to 10
meter precision that is currently possible they have to keep time with an accuracy of about 20
nanoseconds or so but according to general relativity time passes differently for the satellites
than it does on the surface of the earth because of the differences in the earth's gravity and the
corresponding curvature of space and time without taking general relativity into account the
global positioning system would only be accurate within a kilometer or so the fact that the gps
satellites can determine my location to within a distance of only a few meters is only possible
because they take into account the effects of general relativity to summarize in this lecture we
talked about einstein's greatest achievement the general theory of relativity although this is
certainly an example of something that einstein got very right he did make a number of
mistakes along the way in the next lecture we'll take a look into one of the most interesting
predictions of the theory something that einstein in fact got quite wrong the prediction that i'm
talking about is the existence of the strange objects known as black holes [Music]
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(06)- aproximace k vytvoreni pocatecnich predpovédi jeho teorie v dnesni dobé relativisté
Casto pouzivaji superpocitace k nalezeni ptibliznych, ale potencialn€ velmi pfesnych feSeni
téchto rovnic, takze v roce 1915 Einstein dokon¢il a publikoval svou obecnou teorii relativity.
Tato teorie je Siroce povaZovana za nejveétsi Einsteiniiv piinos pro védu a moZzna nejvetsi
védecky tspéch 20. stoleti, ne-li viech dob, Uspéch néapadu i matematického zpracovani.
Uspéch napadu proto, Ze P¥iroda je opravdu takova jak ji Einstein >vysvétlil<. (¥) vysvétlil
,ucinek kiivosti dimenzi* jakozto ,,fyzikalni silu a posléze i ostatni fyzikalni svét pochopil,
ze gravitace neni >sila< . http://www.hypothesis-of-universe.com/docs/c/c_355.jpg . Jesté
vice izanym objevem byla ekvivalence ‘setrvaéné hmotnosti\ se svou ,,kolegini*
. Ja pak pfii studiu nelinearity OTR jsem si uvédomil neobycejné prostou pravdu, ze
Einsteimopsallod Newiona rozmery: Kegravitacnpkonstante, http://www.hypothesis-of-
universe.com/docs/c/c_364.jpg aby rovnici OTR ““narovnal““ do rozmérové ,,spravnosti‘,
rovnosti. .., http://www.hypothesis-of-universe.com/docs/c/c _391.jpg ;
http://www.hypothesis-of-universe.com/docs/c/c_354.Jpg coz je netrivialné §patné (1) Je to
podvod. A to mé piivedlo k tomu, ze ta rovnice po odstranéni chyby bude line4rni pro svét
QM, tj, do interakci hmotovych elementid, rovnice interakci ve dvouznakovém provedeni.
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... pficemz &, 8, 3 5 jsou Ciselné koeficienty ( nevim co presentuji, mozna natoceni
os)aindexy i,j.a. b presentuji jednotlivé nezaménitelné dimenze ( od kazde ze
dvou velicin ), které se tim padem v matematické rovnici nedaji kratit ( pokud je
rovnice zjednodusena a vedena bez indexu ).

Napfriklad klasickou rovnici ,beta rozpadu*“ zapisi takto :

H = 3He, + €7 + Vv
jadro jadro odleti odleti v mé symbolice to bude :

p-1? (jadro) = n.p?(jadro) . e~ + v, (zde se kratit , kusy* smi )
(n) = p v Ky W coz je standardni "beta" rozpad

Predpokladam, ze si uz dovedete predstavit stavbu hmoty pomoci dvouznakové techniky ... postupné
Ize takto prepsat do dvouznakové reci cela chemie, pak hiologie a pak sSroubovice DNA
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SH = 3He; + e~ + Ve
v mé symbolice to bude :
P n* = np? e” + Vo
n = P e” + Vo coZje standardni "beta'" rozpad a v mé

symbolice je takto :

L S S 55
S = e 0.K.

L8 B L2d Hd | 55

pro m+n dimenzi ( 3+3 dimenze budou fyzikalni a dal$i n+m dimenze budou matematické )
a tak se stane OTR rovnici dvouveli¢inovou pro svét v mikrosvété = interakce hmoty

s hmotou v zapisové technice dvou znakt

1 87G
R;w = ERQ;W — ‘_4'11;1.:/
A tady skontil ten Einstein, dalnez ¢p=M nesel c
...uz nehledal ép = gp... http/fwww. hypothesis-of-universe.com/docsic/c 047 1pg ,
http /fwww hypothesis-of-universe. comidocs/ebleb 002.pdf ay.
TakZe néjaké objasnéni mam pro pani Tomi Notovou, do jeji Zadosti o vysvétleni, kde v
prirodé plati, Ze A (rovna se) B... ., Ze fyzika to nevi, respektive to vi jen tehdy, kdyz do té

rovnice ,doda” ““k** ... A = k. B aprotoZe naleve jsou dimenze Casoprostorové a

naprave je hmotnost-(hmota), tak fyzikim nezbyva neZ. ., tedy zbyva z nouze cnost., z dvou
fedeni to, které s1 vybrali oni, dat tam ,bulharskou konstantu®, napf. G, udéla gambit, ktery
~opise retrogradné rozméry” . A = (A/B) . B, hotovo. Neni pro né tfeba zkoumat ,co je
uvnitf M, rozmérova analyza sedi.

To druhé feseni délam ja, Ze za ,M“ dodam dvouveli¢inové vyjadieni, a tim padem bude :
Ltasoprostor malo kfivy = fasoprostor hodné kfivy, sbaleny do lokélnich geonll a ty {sou
vzajemné propojeny , ¢ili 1 ta hmota je z téch dvou velitin fasoprostorovych kombinacich
(kitvych stavii 3+3D ) postavena, jsou to elementy-geony-vinpbalitky a z nich neskuteény
potet propletenych konglomerath — Standardni model £astic.., z nich atomy, z nich molekuly,
z nich slou€eniny aZ dojdeme k DNA | to vie je ,uloZeno™ v tom piismenku W™ .| takZe
fyzikove dogli zatim do polohy €p =M, dal ne, ja uz jsem dogel do polohy €p=¢p ato
v neskuteéné zajimavych transformaci ,soufasné znakové fefi pro elementarni fastice do mé
dvouznakove fet1pro elementarni castice a pak oboji do interakénich rovnic.
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" Matematicka krasa Einsteinovy teorie

Hleds se:

geometrie prostorocasu — rozloZeni hmoty

8~G
ct

1
Rap — ERgab"‘Agab = Tab

@ Ricciho tenzor: Ry = 30 Racs

@ Ricciho skaldmi kfivost: R = 37 ;_o 8 Ra

— PO PSSO NCES I o Y
9 Chnstoffelovy symboly: I

Einsteinuv gravitacni zakon

Pruska krdlovskd akademie véd, ctvriek 25. listopadu 1915
Vychozi principy OTR:

Y o LER T ene s g A S g g -

D O pecna Ko a1 [ nee: 1) -'l.‘/"lx:; Ve vsech vzl U .ﬂ;"-'v ISt
Q@ Princip ekvivalence: setrvaéni a gravitani hmota jsou totoZné
geometrie prostoroc¢asu = rozlozeni hmoty

1 87G
Rab — 'Z‘Rgab + Agap = = Tab

... Einsteinovy rovnice gravitacniho pole ...

Geometrie: Ry, Ricciho tenzor R Ricciho skaldrni kiivost

Nelinearita: imota — kfivost "arény” — pohyb hmoty — zména kfivosti — etc.



Zahajujeme pojeti Vesmiru ]ako trivelicinove _ -

( pohybova rovnovaha , musi“ mit tii veli¢iny .. - ; -)
(m A a) ; . (m A. a) = F(a); [pozor na tautologj]
.48 F N A 46
R T XA 46
( gravitacni rovnovaha , musi“ mit tfi veli¢iny ) ...........c.ceenenn. _ : ‘
(m . II?/I & ) —= . (m . 1\]/3[ . x %) = F(g); pozor na tautologii
xnth, e 1 S 68
S8 B8 2 A ap 2 68
( ekvivalence pohybové a gravitatni hmotnosti vede k rozmérové nerovnovaze = )
(m A a) : : (m . 1\]/3[ . x %) Einstein: kiivy {p = hmotnost
=8 P V. kg 47
aee  aeae s T
v.x = 3 M Einstein : kiivy ¢p = hmotnost
& .4 33
i o8 33

V pojeti dvouveliéinovém, provedeme odsubstituovani ,M*|, tj. dosazeni
casoprostorovych dimenz za ,M", a bude ve vesmiru rovnovaha veli¢in _
(1rozméri i jednotek ), viz =

c = } G

x2/t2=x"/t* bez const. G-rozmérovky ; a matematik pomiize s vylepSenim zapisu




75 let OTR + 30 let OTR v pojeti HDV

Emnstein gemalni byl BohuZel jeété kousek gemality mu chybélo. Kdyby se zadival na svou
rovnici Rgx— % gy R = (8nG/cd) . Ty
lidové-myslitelskym filtrem widéni jako ja, uZ 1 Einsteina tenkrat pfed sto lety mohla
lewé strané rowvnice ma , kiivy stav Casoprostoru™ a na praveé strané ma takeé  kiivy stav
dimenzi fasoprostoru” protoZe 1 hmota je svou , vnitfni strukturou” sestrojena pfekroucenim-
zvlnobalitkovanim-zabalenim lokalnich ép-mist =kokont = geonti =klond, tj. elementarnich
tastic z téch dimenzi &p ( majicich po , zamotani do klubitka, vlastnosti hmotové )
sestrojenych tim kfivenim dimenzi dvou velifin (( Jen otazkou dopliikovou by bylo zda &p je
3+1 dimenziondlni anebo 3+3D dimenzionilni a pro€ miZe tak byt )). Einstein byl genialni a
chybél mu do HDV jen kousifek a pfitinou pro€ mu ten kousitek chybél byl jeho genialni
predchiidce Newton, ktery do rovnice gravitace pfidal G-konstantu, a bohuZel k ni/ do ni
L »Pii-vrazil” rozméry a to jexn a jen a jen prote , aby mu v papiroveé rovnici vysla rozmérova (]
velifinova rovnovaha ) a...a bohuZel Einstein od Newtona tuto gr. konstantu G 1
se vpafovanymi rozméry opsal a nezamyslel se uZ nad tim. ., v tu chvili bylo pro né;
ditlezitéjdi a a vele-dileZité)si zachovat princip ekvivalence F(a) = F(g) 1 s tou rovnosti
rozméri-veliéin-jednotek, t). véetné , pseudo-rozmérovky-G“ .., BohuZel Kdyby pfemyslel
jako ja, Ze ,pseudokonstanta gravitacni” jen zastira problém : ,preé je kiivy Casoprostor
ekvivalentni hmoté“, urété by se zamyslel a napadla by ho ona ,fantasmagorie” jako mé, Ze 1
[, m“-hmotnost-hmota-latka-pole| je sestrojena z dimenzi Zasoprostorovych Je nepochybng
zarazZejici, Ze v celé fyzikalni vEdé jsou stanoveny a definovany ,fyzikalni veliéiny” a neni
mezi nimi — do tabulky — zasazena ,hmota™. Hmotnost je vlastnost a to veskeré hmoty, hmoty
at’ uZ ona je v jakémkoliv tvaru, velikosts a usporadani a sloZitosti. .., (kdy a v jakém smyslu
nelze zaméntt hmotnost za hmotu 77, tedy v rovnicich ono pismenko ,,m“. Sam slavny
Kulhanek, cozZ neni lidovy myslitel jako jsem ja pro néj, piSe, zde :
https /[iwww aldebaran cz/studium/otr. pdf str. 48 a nejen tu, o hmoté, latce, nikoliv o
hmotnosti v rovnicich OTR, a ve viech rovnicich fyziky) =

Jkiivy €p 3+41D“ = _ m-hmotnost-hmota“

http://www.hypothesis-of-universe.com/docs/aa/aa_037.pdf ; Vymazanim rozméru u ,,G* se
z nelineérni rovnice stane linearni a z ni pak nova zapisova technika pro interakce zdvou
znakd, tj. dvou veli€in a jejich dimenzi http://www.hypothesis-of-
universe.com/docs/aa/aa_078.pdf ; historie mych snah http://www.hypothesis-of-
universe.com/docs/aa/aa_083.pdf ; http://www.hypothesis-of-
universe.com/docs/aa/aa_095.pdf ;

a 0 toto mi jde - http://www.hypothesis-of-universe.com/docs/aa/aa_137.pdf ;

Myslim si, Ze na gravitaci neni podstatna slozitost rovnic, ne, naké tenzory, deset rovnic,
apod., ale zasadni problém je v otizce PROC plati princip ekvivalence? Prosté pro ¢ ? A pak
pro¢ ma gravitacni konstanta ,,své rozméry*? Pro¢?

(07)- nez einsteinovsti fyzici mysleli na gravitaci jednoduse jako na silu, ktera k sobé
pritahuje masivni objekty a v jistém smyslu je to spravné, gravitace nas tdhne dolti a k Zemi. a
gravitace udrzuje Zemi na jeji obézné draze tim, Ze ji ptitahuje ke Slunci, ale newtonovsky
pohled na gravitaci nedokaze rozpoznat vétsi vyznam jevu, ktery nazyvame gravitace, co


http://www.hypothesis-of-universe.com/docs/aa/aa_037.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_078.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_078.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_083.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_083.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_095.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_095.pdf
http://www.hypothesis-of-universe.com/docs/aa/aa_137.pdf

Einstein objevil, Ze gravitace neni pouze sila, alé j€ 0/ samotny projev tvarui nebo geometrie

_ podle einsteina [pritomnost hmoty| a jiné energie méni geometrii okolniho
prostoru a Casu zakiiveni nebo deformace Pfitomnost...pfitomnost, to neni podstata...;
pritomnost ¢loveéka pro spalnicky je dilezita, jisté, ale neni to podstata téch spalnicek..., jisté,
bez clovéka by spalnicky nebyly, ale ¢lovék sdm o sob¢, jeho pfitomnost, neni podstata té
nemoci... a toto zakiiveni nebo deformace zptisobuje, Ze se objekty pohybuji prostorem jinak,
nez by se pohybovaly jinak, jak jinak ?, kdyz se objekt pohybuje prostorem daleko od
jakychkoliv hmotnych téles a aniz by byl tazen nebo tlacen jakymikoli silami, panuje
setrvacnost m.a jednoduse se podle Einsteina pohybuje vpied v pfimé linii, a pfitom kolem
sebe v casoprostoru déla dulek... kdyZz se Zemé pohybuje na své obézné draze kolem Slunce,
také se pohybuje v ptimce, pfitomnost slunce pietvotila geometrii slune¢ni soustavy ohybani
prostoru a transformace zemské trajektorie gravitace neni podle einsteina viibec silou, je to
geometrie, kterd je disledkem hmoty geometrie jediisledkem HMOTNOSTI, nikoliv hmoty...
a energie vysvétlenim gravitace v terminech geometrie einstein prevratil stovky let zavedené
fyziky, navic jeho teorie byla nejen hluboce kreativni a matematicky elegantni, matemaricky
elegantni je TEORIE 1 bez precisni matematiky, elegantni je napad, Ze na levé strané rovnice
mame Casoprostor a na prave stran¢ rozlozeni hmotnosti (ve hmot¢) a k tomu mame jeste tu
»gravitacni bulhaqrskou konstantu®, ktera vyladi kreativni matematiku aby zaplacla elegantni
podvod...; ale je také spravnd, tim chci fict, Ze predpovédi této teorie se velmi dobfe shoduji s
jakymkoliv po¢tem pozorovani, ktera dosud nebyla provedena zadny experiment nebo bylo
zjisténo, ze jiny test je v rozporu s predpovéd’'mi obecné relativity, mozné jednoho dne
najdeme néjakou okolnost, za niz Einsteinova teorie selze, tou okolnosti je Svindl s gravitacni
konstantou...a jednoho dne uz jsem na to ptiSel pted 20ti lety ! bohuzel to nikdo necte a
pokud tak si potape rukou na ¢elo Ze jsem nevzdélany blazen... ale nic takového nebylo
dosud nalezeno v moderni dobé¢ védci a inZenyii nasli zplisoby, jak méfit a testovat ucinky
obecné teorie relativity s neuvétitelné vysokou presnosti, jiste...presnost bude i s konstantou i
bez konstanty protoze (z)kiiveny ,,&p* je-bude Nl ... a HMOTNOST je (R
napiiklad aby satelity vytvofily systém globalniho ur¢ovéani polohy a urovaly polohy na
povrchu Zemé s presnosti 5 aZz 10 metrd, jak je v sou¢asné dobé mozné, aby drzely ¢as s
presnost asi 20 nanosekund nebo tak, ale podle obecné teorie relativity plyne ¢as pro druzice
Jinak nez na povrchu Zemé jist¢, to neni ve sporu s predikci ,kiiveni dimenzi* (jedna

z ¢asovych dimenzi je kiivena jinak nez druhé dvé ¢asové dimenze) (stejn€ jako pii pohybu
rakety rychlosti v = ¢ v jednom sméru ,,x* = t1 = n&jaké tempo, y=t2=0,z=1t3=0 je
jedna ¢asopva dimenze kiivena jinak nez ty druhé dvé dimenze. Tady namitky nevyhrajou.
kvili rozdilim v zemské gravitaci a odpovidajicimu zaktiveni prostoru a ¢asu t1 a mozna i to
bez zohlednéni obecné teorie relativity. Globalni polohovy systém by byl pfesny pouze v
ramci jednoho kilometru, skute¢nost, Ze satelity GPS dokazou urcit mou polohu na vzdalenost
pouhych nékolika metrd, je mozna pouze proto, ze berou v uvahu tcinky obecné teorie
relativity, jisté !!, ucinky ,,hmotnosti*“ na tempo plynuti ¢asu t1 ; t ; t3 jsou zfejmé a evidentni
a nebouraji ani OTR, ani HDV... které shrnujeme v této pfednasce. Mluvil o Einsteinovée
Inejvétsim uspdchu, obecné teorii relativity,nejvétsim uspéchem neni az tak ono >precizni
matematické zpracovani< jako realna pravda, ze HMOTNOST x3. tY/x°. t3 zakfivuje
LGasoprostor X3/t2 .. p3. 0. 2 = x3/t] ikdy? je to jisté priklad n&eho, co Einstein
udélal velmi spravnég, udélal na cesté fadu chyb, v pfisti prednasce se podivame na jednu z
nejzajimavejSich predpovédi teorie, néco, co se einstein ve skutecnosti dost mylil, predpoved’,
o které mluvim, je existence podivnych objektli zndmych jako ¢erné diry [Hudba] 29:09 vy.




Takze ? Odkud se vlastné opravdu gravitace bere ?
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