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Abstract
If N - dimensional vector space W can be represented as the tensor
product of L identical n—dimensional vector spacesV, then we can
say, that V isthe W raised to the power 1/L. If we take the tensor
product of M vector spaces V, then we get the vector space R. And
we can say that R is the W raised to the power M/L.

1) Vector spacesW and V.

Let us consider W — N-dimensional generalization of our 4-dimentional vector
space. And we call W as basic vector space. If we choose N such as n*, then we
can represent W as the tensor product of L identical n-dimensional vector spaces

V.

W=VAVA.AV (@
It can be written so: w=Vv" (2
or; V =Wt A3)

2) Metric tensors.

If & - basis of W, h, - basis of V, then their connection can be expressed so:

678

& =), Al AKAD, 4)
and so:

n, An, AKAN, = e, %" (5)

Ny AN AKAN, =€, % gugs (6)

If (&.&)=g,., - themetric tensor for W, and (n_,n,) = q,, - the metric tensor for V,
then the scalar multiplication of (5) and (6) gives :
qad >quk >1'<>qqgs = gmn mm% mn% (7)

And we can write;
I sat 59 = G335 ey = ()"

And
qad = (gmn mmm mn%)t (9)
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3) Algebraic tensors.

Algebraic tensor defines the algebra of basis vectors of vector space.
Let us introduce the algebraic tensors for W and for V by this way:

(6, €]=& ¥ m (10)
[N, nl=nxf% (10
From (4), (10), (11) we can derive:

6¥8

bbKb

f bag = (es @mm @n% XF )% (12)

4) Vector space R.

Now we form new vector spaceRso: R=VAVAKA,V (13
M here is any integer number. Then dimension of R is n* . And we can write:

R=W:  (14)
If we denote the basis of R as m,, then
m, = E,4% % oa AN, AKAN,  (15)
Metric tensor inRis r,,:
(r!nd’r!no) =1y (16)

Algebraic tensor inR is Z°s:

[m,” m]=m 2% (17)

If we define E,® as:
E,* XE s =d,°  (18)

then we can find the metric and algebraic tensors for R:

Fap = Eq4° beb )" 19)
Z%b = E% XE,* XE,° Y "ag)" (20)
5) Curved W.

Let W be curved. And h_, - metric tensor in uncurved space. Then
Om =ho o, (2D)
and if j *,c-algebraic tensor in uncurved space, then
FSm = h%q xh " >h ° 5 % (22)
If metric tensor asymmetric and space is curved, then we use another formula -
(27) — (more general) for the algebraic tensor.

[ém,é]]:él X' m (23 apaZ%):é)a'Faup (24)
0p(23) 1 FSgy - T + FS g T%p =T, - FA + FS 1, (25)
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0, (25) 1 F® 5 1 - re,, + Fqy - Faﬂp,k + Fs;w,k T%, +F° - Favp,k =

= stlp,k ) Fll;w + Fsllp ’ Fll;w,k +F° uv,pk (26)
Let us contract (26) by sand k :

Fsav,s ) Faup + Fgy Faup,s + Fs;w,s : Favp + Fs;w : Favp,s =
= Fs/lp,s ’ Fll;w + Fsllp : Fll;w,s + Fs;w,ps (27)

Christoffel symbols for asymmetric metric tensors you can take from
http://vixra.org/abs/1302.0072

6) New term.
678

And the question of naming. e ***?- COeffitient of BASlses Connection-
we will name as “COBASIC”.
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