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Ear ii er the authors of the "Re-lat iv_ist i·c Theory of Gravi­

ty" [i ,21 contended that the comparisons of Einstein's theory 

of 6eneral retaliv it y CTGRJ with the experimenlat dala are 

ille6ilimate, because Einstein's equations have not unequivocal 

solution, and it is imposible to formulate the· correct Cauchy 

problem.. In our work we demonstrate that this indefini ty isn't 

the specific characteristic of Einstein's theory bul is the 

feature of any covariant theory. We also dein.onstrate that it 

relates with the incorrect introduction of coordinate system 

and also with the incorrect formulation of the Cauchy problem. 

t. The standard formulation of the Cauchy problem. 

Why is it incorrect ? . 

We shall beein from the standard formulation of the 

Cauuchy problem in Einstein's TGR. The equations for the 

gravitational field and other substances in TGR are: 

G· _8ilkT ',K- C" l~ 

S Ls:: O 
[Q; 

Ls is the Laeran6ian of the substance here, Qi 

which describe the physical stale of the 

standard formulation of the Cauchy problem is: 

solution of [t ,21 system. equations, which 

(t) 

(2) 

are variables 

substance . the 

lo de term.ine the 

sat is fies the 

followine conditions i n any coordinat e system. at the moment of 

the t im.e t=O: 

~/( (c, 't) = .~·" ('l) ,­
Q~ (c,<i) = QJrf); 

j,.K (o, 'f' )== j;i<Jif') 

(), (o, :t) =a· (rt) 
(3) 

(4) 



The points over the quantities mark the derivation with 

respect to the time. 

We ass'll.mE! that the system. Ct+4) has a solution and we 

shall discuss only the problem. of ambieuity. Here we follow the 

work l3J. If we have any arbitrary solution of the Ct+4) we can 

make the coordinate transformation CGLC4)), which doesn't 

chanee the conditions (3,4), but it isn't the unity transforma­

tion in eeneral. Because the system. Ct ,2) is invariant wi th the 

respect to that kind of transformation we shall find the new 

solution of the problem. Ct +4). Thus, the problem. Ct +4) has not 

the unequivocal solution. In the case of eravi tat ional field 

absence the system. Ct+4) will turn into the system. 

equa t ions: 

Ri t:e JI/ = (! 

f L.s· = c 
EC« 

"1.1.k (o, If)= "'l;,,Jf ); '1t.rJo/z}= 1:. (:f) 
Q;(~ ti)= «· t1); Q,.(c,Y) = (i_r;r) 

of 

(5) 

(6) 

(7) 

(8) 

Here ~ik is the metric tensor of the flat space-time. Repeatine 

the reason ines which we adduced above we come to the conclusion 

tha t our assertion is true for the arbitrary covariant theory. 

r.10 assume that the reason of thi s kind of uncertainty of the 

so lution is the incorrect form.ulation of the Cauchy problem, 

bec a~se t ha t formula tion contains nothine about the means of 

c oordinat e syst em. introduction. The coordinate system. m.ust be 

; '; lated l0 the certain physical process by means of which each 

v :.-i r.t c f the space-time m.ust be related to the certain physical 

v ent . k1& mus t describe any physical system. by the system. of 

c c1uu.li o no: Ct ,2) or C5,6J and for it we m.ust eive the initial 

da t a t U-1-' C 1J) or (8). 
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We can introduce this physical system.. by_ th~ · laree number of 

bodies (coordinate bodies which fill the 3-spi::J.ce) with ·any set 

of related coordinates- R. 0 
and with the s. tand~rd clocks marking 

their own time - ·-C-. If these coordinate bodies don't collide, 

the variables CR
0

, 't'> will describe any coordinate system X. We 
. .. 

can introduce an arbitrary coordinate system KCr , t) in which 

the initial data C3, 4) or C/,8) are eiven by the fun.Ctions: 

.~ 

q = fr(~'t); t = f (ifo ·?::) 
f I 

(9) 

We can write the de·c1elopmen.t equal ions and the initial 

conditi ons like C2 ,.0 or C f;,<.') for the coordinate bodies: 

tLR6 
5cira "' G 

I ir (rt: 0) = ~R1(f'); 
Here LR

0
is the Lagrangian 

i..Ro((O)= ~~~r/) 
( 

of the R0
- coordina te body and 

are the quantities which describe the physical state of 

(10) 

(ft) 

qi 
-Ro 

this 

body. Now we can introduce the correct formulation of the 

Cauchy problem.; to determine the solution of the system. 

.. equations Ct ,2) or C5,6J which in coordinate system. KCr, t) 

Cthat is described by C9,tO,ttJ)at t he momentum. of tim.e t=O 

satisfies the initial condit ions C3,4) or (7,8). The sol-:.ttion 

of this problem. we shall. find in foUowine way . If f=. l'j. f.f.j) 
.~ ""~ "' ")V I c,K , i 
Q.lif ll O}{iz I:- is t he solution of the problem. C1+4,tO,ttJ or l { 'l) ;, 1~ J . 

(5+8 , to, t tJ in any arbi trar-y coordin.ate system. X:c'f, t) we have 

the world-I. ine 'f-=rxR0
, l) o f t he arbi tr:a..ry coordina te body -R0 

in this system, and so , we have re lations which connect the va­

riables /f. t) wi.th th.e var iables (R 0 ,f:"): 

J 



/ 

j 

;,: , . . , 

.. , 

{10~ lfo(tJ) 

't(it/O := Jc1t rfo J 

(!2) 

(f 3) 

........ ~ ...... 

We can transform the soLution ~from the system K(r,t) into the 

systemKCR0 ,1:J usine the reLatLons (12,13). Now makine the 

transform.at ion from XCR0 ,t'J into the KC1, D according to (9) we 

shaLL find the unequivocaL soLution of the Cauchy probLem. It 

is not difficuLt to verify that this soLution does not depend 

on the choice of coordinate system 'Kc?,LJ. Thus, the absence of 

unequivocaL soLution in the standard formuLation of the Cauchy 

probLem is due to the incorrect introduct ion of the coordinate 

system. 

Thus, we have shown that we can eive the coorect formula-

tion of the Cauchy probLem for any covariant theory if we in­

troduce correctly the coordinate system as the certain physi-

caL system. 
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