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Abstract. The Grassmann-like manifold of centered m-planes (i.e. passing through a fixed point)
and the principal bundle over it are considered in n-dimensional projective space. An analogy
of Norden’s construction of strong normalization induces bunches of connections of three types
in the fibering associated to the Grassmann-like manifold which are related to each other. The
third type bunch of group connections is constructed and a unique connection from this bunch is
distinguished.
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In the n-dimensional projective space Py, we consider the moving frame {4, Ay}
(1,... = 1,n) with the derivation formulas

dA = 04 + o A,
dA; = 0A; + a)}]AJ + wr A,

where the form 6 plays the role of a proportionality factor and the structure forms
wl, a)f, wr of the projective group GP(n), which acts effectively on P,, satisfy the
Cartan equations

Dw! =w’ A a)f

Da)f =w§Aw[I(+8§wKAwK+wJAa)I,

Dwy = a)}, AWy.

We consider the Grassmann-like manifold Gr*(m, n) [3] of centered m-dimensional
planes. This manifold is given by the equations

a)“zAZa)“+Agba)g (a...=1,m; «o,...=m+1,n),
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where the components of the first order fundamental object A = {A%, Agb } satisfy
the differential equations

AN + Aoy + 0f = AP + 420},

ANY = ALbof + ALWF.

The principal fiber bundle G*(Gr* (m, n)) with the structure equations

Do® = b A wg + A%a)ﬁ Ay + A%bwf N

Do? = w2 Ao + wf A wg + wg A 0%
Doy = wp Aol + (85 Agwe + 8j0q + Agwp) A 0

+ (85 Agf we — Spwg + Agfwp) A
Doy = a)’é Aoy + (§gAywa + S5y + 8 wg) Aw¥ + (SgAi’,“wb + 8 wg) Ak,

‘ SAwZ—l—wg/\wg—l—(A‘éwa)/\wﬂ—i—(A%ba)a)/\a)g,

Dwl =w
Dwy = 08 A wp + 0% A vy,
Dwy = 0% A wg + 0P A wp
is constructed over the manifold Gr*(m,n), the stationarity subgroup G* of the
centered plane L, is the typical fiber. In the principal fiber bundle the connection

is given in G. F. Laptev’s [3] method by the field of the connection object /. This
object contains the subobject

Ny = AT L5, T 1551

An analog of strong Norden’s normalization for this manifold is carried out. It
consists of the fields of the planes C—;,—1 and Ny,—q:

The planes Cy,_;;,—1 and Ny,—1 will be set by the points By = Ay + A5 A + A4
and B, = A, + Ag4A, correspondingly.

The differential equations for the components of the clothing quasitensor A =
{A4. A, Aq} have the form

ANG + 0f = Ap0f + 2850

Aka + Azwa + wa — Aaﬂwﬂ + XZ,ng’

Ady + w4 = Aggo® + kZawg‘.
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01 02 03
This normalization induces the connections of three types [1,3] 17, I", I" in the

fibering associated with the manifold Gr* (m, n). Moreover,
01 1,02 03
r=_(r+r).
2
Thus the first type connection is average [4] with respect to the connections of the
remaining types.

In [2] it is proved that this clothing of the manifold Gr*(m, n) induces the first
type bunch of connections in the fibering G*(Gr*(m, n)). From this bunch a unique
first type connection is distinguished. In [1], because the covariant derivatives are
tensors, we construct the second type bunch of connections. A unique second type
connection is distinguished from this bunch.

These bunches of connections [1,2] have identical parameters. These parameters
are the components of the subobject I';. In consideration of the correlation between
the group connections of three types, we can construct the third type bunch of con-
nections with the object

3 12
I'=2I-"r.

The dependent components of this bunch are

3
b
op = My Tag = Aalpp — Agg + 2hapf,

3
b b b b b b
Lgg = AyLyg —AGLeg — Agg + 24004 — 2hq A,

3
Lao = ApTh, 4+ 204 A2 + 20410 — Mg,

3
2, = A L8 + 20400 ASP + 2800, — AL,
3

Lop = Ay Iy = 2825 T + 2hahp — hap + AoAap — 2A5Aang — 205 AGAadp,

3
My = Ay LYG — AoAcL5h — 22505 Ac A + 205 Ap05 — 285 + ABASS,

B
where
Mo =g — Ag.
Na = Aa — Agka-
0

Taking into account the covered subobject I [3]

0 0
oy = 00k + UGAy + S5uSAe. LS = SEAL — (BF AL + S5 AL

> 0
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we have a unique connection in the third type bunch of connections:
O3a a a b a a

af — _/\aﬂ - /’Lﬁkakb + /’Lﬁka - A'BA’OH

03
L8 =288 + AN — 24902,

af af
03
Laa = _Aaa + Aa/xaa
03
mb, = —ab, —6b2cA8 + 2800,
03
Lop = —Aap + Mohap + HSAaka — A4halp.
03

Gp = —xog — AFApha + AGgAl — AgAl + 2425 s

Theorem. The analog of the strong Norden’s normalization induces (n —m)(m +
1)(m? + (n — m)?)-parameter third type bunch of group connections

3 3a 3ab 3 3b 3 3a
F:{Flv aﬁaLaﬁvLaOl’HaavLOt,B’Haﬂ}

in the fibering G*(Gr*(m, n)). The unique third type connection

0 0 03 03 03 03 03 03 }

(1)2_ Oa zab o oa a Lab L Hb L i
- ba’ Hea> ,BV’ ﬂ]/’ Clﬁ’ Clﬁ’ ad ao’ (1/3’ (Y,B

is distinguished from this bunch.
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