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Abstract

At first we take two definitions. for the asymmetric metric tensor and for the Christoffel
symbols. In order to find the connection of Christoffel symbolswith the asymmetric metric
tensor we take the derivative from metric tensor with respect to coordinate. In the resulting
equation we make the cyclic rearrangement of indexes two times and get two more equations.
Then werearrange the indexes of metric tensor in these three equations and get three more
equations.
After thiswe represent the metric tensor asthe sum of symmetric and antisymmetric tensors.
Also we represent the Christoffel symbols asthe sum of symmetric and antisymmetric
symbols.
Resolving our 6 equationswe get the formula for Christoffel symbols expressed through the
symmetric and antisymmetric partsof metric tensor.

In theitem 4) thereisthe description of Parts: Part VI, Part VII, Part VIII, Part I X on the
sitewww.telnin.narod.ru .
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1). ASymmetric metric tensors.

If émis the basis of the curved vector space W, then metric tensor in W

definesso : o
9., =(€.€) 1.1
Then Christoffel symbols CG! s definesso:
T9r _ r r r
ﬂXS em_ﬂs em_ems -9 G s
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In order to find the connection of Christoffel symbols with metric tensor we
take the derivative from (1.1) with respect to XS :

nns_ﬂ 9m _(ﬂs m’e) (lem’ﬂ é):
=(§ >C'ms &) +(e,8 °C'ns)=0, °C'm +g, Cns (L2

Let us make in this equation the cyclic rearrangement of indexes two times
and we get two more equations :

gns,m= gI S °Cl nm+gn| Clsm (1'3)
Omn =G m’Csn + 0 °Clm (L.4)

Now we rearrange the indexes of metric tensor in these three equations —
(1.2), (1.3), (1.4) and get three more equations :

gnms = gl m)GI ns t gnl SC s (15)
Ionm=9, Gl sm+ gSI >C hm (1.6)
grrs n= gI S Clm + gm sn (1'7)

L et us represent grmas the sum of symmetric and antisymmetric tensors :

g.,=a.+th a =a_ b =-b_ 1.8)

m m
Then go to the new view of equations :

(1.2)+(1.5) a . =a,.’ Clis +a, °Cl s 1.9
(1.3)+(1.6) hs.m= 8 E'nm+a_ >Clsm (1.10)
(1.4)+(1.7) a . =a, >Cl sn ta 3G i (1.1
(L2)- (@5 b, =-b, Cm+h, C s (1.12)
(L9- (16 b m=-b 3G m+b 3Gl sm (1.13)
(L4)- (17) b, =-b, Csn+h, 5Cm (1.14)
After that we shall introduce new values :

Cs +C sm=F'ns (1.15)

Cs-Csm=Gns (1.16)

Glrrs=%>(Flrrs+Glrrs) (117)

Now let us form two equationsfor F! g and G! ns
(1.9) + (1.10) — (L.11) :

- — I I I
a . ta. -a . =a, Fims+a, °Glns +a °G'nm (1.18)
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(1.12) — (1.13) + (1.14) :

bnn,s ) bns,m-l-bsmn =" bnI Pl +bn1 ’Glns +bs| *Flom (1'19)
From (1.18) we get

Fim=a'"a  +a  -a. -3a, Glns - a, XGlom)  (1.20)

ns,m sm
and substitute it into (1.19) :

D, Sms 3G g =B__ (1.21)
where
DI s :bm >y >dY%s +bnr >ars>(am > +ta, dm) -
-b_a'sxa, xdim+a, >di) (1.22)
Brms =(brm,s ) bns,m+bsmn)+bnr >arr >(am,s +ars,m_ asmr)_
- b, @™ >(anw’m+ & " amw) (1.23)
If we substitute the formule
a =U2xg_+g. ) (1.24)
b =1/2>g._-9.,.) (1.25)

into (1.23), (1.22), (1.20) then we express F s and Gl &g by metric
tensor. And if we substitute these F!' g and G' s into (1.17) then we
express C' ng by metric tensor.

Using :
g" i = O xg™ =d" (1.26)
g'™xg, =(gy xg™)" =(d™m)" =d,"=d™ (1.27)
a™ =1/2xg™+g™) (1.28) a, '’ =d' (1.29)
c™p, =d° (1.30) c"=-c™ (1.3])
b, x@*=0 (132

we obtain:
(1.23) + (1.32) + (1.30) = (1.33)
G = €™ XByns = Brs + Do) (L33)
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(1.18) + (1.33) + (1.29) = (1.34)
Fr’TB =a'" >(arms +ans,m- asmn -
- Ay >CI " >{h/vns - bns,w + bsw,n] -
- & >C|W >{h/vn,m_ bnmw +bnw,n]) (134)
(1.17) + (1.34) + (1.33) = (1.35)
G s =1/2>{arn >(a7ms +ans,m_ asmn -
- Ay >CI " >{h/vns - bns,w + bsw,n] -
- 4 >CI " >{h/vn,m_ bnm,w + men]) +
£ G by - By + By} (1.35

2). Symmetric metric tensor.

If we consider symmetric g__(.e. brm =0)

then from (1.35) it follows that
al| — In -
C'ws =1/2%a >(arm’S ta asmn) (2.7
And from symmetry grm = arm = anm = gnm it follows that

C s =C'sm

3). Antisymmetric metric tensor.
a If we consider antisymmetric g__ (@ =0)

then from (1.35) it follows that

Gns =12 " -b_ +b ) 3.0)

m,s ns,m smn
And from symmetry g = brm =-b =-g__itfollowsthat

c ns =-C sn

4) The generalization of the First Noether theorem on asymmetric
metric tensorsand some other s generalizations.

On site www.telnin.narod.ru the Part VI contains the description of Christoffel
symbols for asymmetric metric tensors.

Then —the main part — Part VIl — deals with the First Noether theorem. This
theorem is generalized on the curved spaces and on the asymmetric metric tensors.
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And also it takes into account the second derivatives of the matter fields by the
coordinates in Lagrangian (this permits to apply this theorem to gravity).

The Part V111 is the simple example of using by this generalized theorem. It gives
the definitions for the energy-momentum vectors for matter and also for the
gravitational field.

The Part | X isthe application of Part V111 to the Schwarzschild metric. And it
gives the energy of the Earth gravitational field.

The (1.35) isbeen usedinPart VII [1] and in Part VIII [2].
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