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The paper considers the connection between conservation laws in Einstein’ s
theory of gravitation and the properties of the Lagrangian function of the grav-
itational field.

We shall start from the Einstein gravitational equations in Lagrangian form:
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is the Lagrangian function of the gravitational field; g, is the fundamental
tensor; ¢ is the determinant composed of the components of the fundamental
tensor g,,; I'jj, are Christoffel symbols of the second kind; » is Einstein’ s
gravitational constant, and T"" is the mass tensor. Greek indices take the

values 0, 1, 2, 3. Summation over identical Greek indices from 0 to 3 is assumed.

For the purpose of deriving conservation laws, following works (=), let us pass
from the variables x, z,, zy, 3 to new variables xy, x7, x5, x5, putting
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where € is a certain parameter, and
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Taking into account that the Lagrangian function (2) depends only on 9, and
their first derivatives with respect to the variables z,, and noting that
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we obtain
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If we now make use of the gravitational equations (1) and the equalities

o (om0 (o N
e ) __, H 9z, \ Oe o v Ox, \ Oe 5:07

then we shall have
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where 05 = 1 for @ = f§ and 65 = 0 for a #+ . Consequently, taking into
account Einstein’ s conservation laws,
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where
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is Einstein’ s energy-momentum pseudotensor, we arrive at the conclusion that
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In deriving equality (12), the equations of gravitation (1) were essentially used.
We shall now calculate the same quantity (0£*/0¢)._,, but without taking
account of the equations of gravitation. For this purpose we shall use the trans-
formation law of the Lagrangian function (2). As is known (see (5)),

| Da, at, . a5 D (o e por g
S (= et g, (Puere - L), (13)

D(x07$17m27x3)

/ ’ 2
o _ Ox, 0x, 0%z,
pv ’ 70
Oz, Oz, Ox,0x;

B = /=g ghv. (14)

Since
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we have, according to (13),

<8£*> 0 [oem 9 (oal,)  o®r & (0 16)
e )y Ox, | Oz, Ox,\ Oc ) _, Oz, Ox, \ 0 )__ [

Comparing (12) and (16), we arrive at the following conservation laws
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are arbitrary functions of the variables xy, 2,24, z5. If arbitrary constants
are chosen as ¢®, then from (17) Einstein’ s conservation laws (10) follow at
once. Setting in (17) ¢ = cﬂﬁo‘ﬁ, where cg are arbitrary constants, we obtain
the conservation laws considered in (). If, however, using the equations of
gravitation, one eliminates the mass tensor from (17), then one arrives at the
conservation laws considered in (+7-8).
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