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The article deals with the differential geometry of (n+I)-dimensional affine space AnH. The three-
component distributions (H(M(A))-distributions) of affine space are discussed. The geometrical
objects {If}, {Ne}, which are quasitenzors of the second order of the three-component distribution,
have been constructed. These objects determine the normals ofthefirst kind ofthe basic distribution
by an inner invariant method in the second differential neighborhood offorming element of the
three-component distribution. It has been proved thatprojective connection Tfor the three-component
distribution is defined by an inner way in the differential neighborhood of the second order and
belongs to the type oftheprojective connections which are defined by the way ofprojection.

The geometry of the distributions of multidimen-
sional spaces is intensively studied from various rea-
sons. Necessity of such research is caused by nu-
merous generalizations and direct applications to
physics, mechanics, the theory of the optimization,
the calculus of variations.

Prof. A.\/. Stolyarov, Y.l. Popov and
M.M. Pohila have studied the methods of
generalizations of the theory of distributions in
multidimensional affine, projective spaces and in
spaces of projective connections.

Prof. M.M. Pohila articles deal with the differen-
tial geometry of n-dimensional zones in affine and
projective spaces [1].

Prof. A.V. Stolyarov introduces and discusses the
Geometry of regular hyperzone distribution m multi-
dimensional projective space [2]. He defined four af-
fine connections with the torsion and curvature, gave
geometrical interpretation of the connections that had
been obtained.

Prof. Y.I.Popov demonstrated application of the
multi-component distributions to the theory of regu-
lar and vanishing hyperzones and hyperzone distri-
butions in projective spaces [3].

The aim of the article is studying projective con-
nections of three-component distributions allowing
generalization of the theory of regular and vanishing
hyperzone, zone, hyperzone distribution, surfaces of
full and non-full rang, tangentially equipped surfaces
in multidimensional spaces.

The results of research can be applied to general
theory of distributions in multidimensional spaces
and to the theory of projective connections, which
are associated with the three-component distribu-

tions. We use results, which we have got in the arti-
cles [4-6]. Throughout all summary the indexes take
the following meanings:

1 Let us consider (n+l)-dimensional
space AnH, which is taken to a movable frame

R={Ae}.

Differential equations of the infinitesimal trans-
ference of frame R look as follows:

dA =of£];

dfj —ay ef,

affine

where 0'jf,of - invariant forms of an affine group,
which satisfy the equations of the structure:

<Xd =aKaco®;

clcoj

Three of distributions of affine space A,,#, con-
sisting of basic distribution of the first kind
r-dimensional linear elements IT = A (A-distribu-
tion), equipping distribution of the first kind m-
dimensional linear elements IT, =M (M-distribution)
and equipping distribution of the first kind of hyper-
plane elements Il,, = H (H-distribution) with relation
to the incidence of their corresponding elements in
the common center A of the following view:
Ae ITc:n,,c H,are called HM(A))-distribution.

We will place vectors ep inthe plane nr, vectors et -

= COj a coj .

in the plane n,,,, and vectors ea - in the plane IT Such

frame will be called frame ofthe null order R°.
Partial canonization of zero-order frame R° is
possible, where

M"+1=0, HE="°,
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We will call it frame ofthe first order R1
2. ,,Let us construct the determinants

«=detLJ|(
d =detlly L
where

0

aRt T(nm+npa);

Vapy +apgK tl =apK
1
<h 2 +
va(i+av(,Cl=ajKo".
In the general case the tensors {apg}, {ay} are
nondegenerated, so it is possible to bring in the ten-

sors {ppq}and {alk}.
By differentiating the equations (1) we have:

dix\ aO:——m.Etl+ 210* + aKk @*

dInd =2uf- (m- e} +ajlajKek,

where
0
CIK dq‘f:ltgfc?
dK - aj aiK.

Then we will obtain the following quasitenzors of
the second order:

1 0
Xp T AV aq;
1
hp Aqgpd,,
m-r

where
VXP-XPA"+(opH - XK@k ;
VhP -hPam +&pH :sh"aK.

The geometrical objects {if}, {Lp} determine the
inner invariant normals of the first kind for the basic
A-distribution in the differential neighborhood of
the second order of the three-component distribution
forming element.

3. Let us consider the space of the projective
connection P,+Lr, which has been determined in the
following way: affine space A,q is (n+l)-
dimensional base of this space and the r-dimensional
planes Ilr of the basic A-distribution (r-dimensional
centered affine space) are layers of this space.

The projective connection F of space P, #Hr is al-
ways determined by the system of the forms [7; 8]:

0P=@ ro® :
The transformed forms 9p,dp satisfy the follow-
ing structural equations:
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D9P-94n9p + 1ok AT &;
DQp =€; N10* + ol n AKX,

where
ACR= -Oof-ra v -A~T;
Ar/ -Vr|+ Ar<I+(N -1 MV
AFEK, ATg<, ccKon the H(M(A))-

distribution constitute the completely integrable sys-
tem and determine the field of the geometrical object

{Tok>Tik | over the initial base (codK). The geometri-

The forms

cal object jrg<, TaK} will be called the object of the

projective connection [8] of the space PnHiyr.
To determine projective connection in the layers
(in the planes nr) of the space Pr#Tby the forms

0p,0p, it is necessary and sufficient to determine

the field of the object of the connection frg<Fp<}
i.e. for the differential equations to be fulfilled [7]:
ATK - T”co ;
ArK=r <UL

Structural equations for layer forms 8p,0p of the

@)

space Prtixlook as follows:

D9P =9qga 9P+—2R frrgKa @'
3
W, =QAO0f +’2\RH<L&KACCI,

where { g<LRgd} is the torsion-curvature tensor of

the projective connection F of the space PnHrand we
have:

Rad =2TdkI]L
RKL ~ "KL m

4. We will construct the projective connection F,
which is defined by the three-component H(M(A))-
distribution by an inner way, i.e. we will construct the
scope of the object of the projective connection

r={r@K rg<j by the fundamental objects of the

H(M(A))-distribution.
Let us represent the system of the differential equa-
tions (2) in the following form:

YE& = fR,dmKs

Vil = L6 ¢t

VEE = fR« B 4
vrp+1+©p+1-rph|_u<i-r"u -r> 4=

= koo



€,

=«,;~{\Kav:tt+
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VIE +Ax Hi=fEKEK;

Y T| + N17%copt] =fqiK®K; 5)
v nQjél +Aqacq)+| =f1(ﬂKI'O

VIR cainner *Aeehifkn =T HomcoK.

It is easy to check that the equations (4), (5) will
be satisfied if the scopes of the components of the

object of the projective connection {eg<, Tk} are
realized in the following way:

FR=01x :_ptmﬁq-xrtmﬂ :9"@@4“ tvps

:a,*

(6)

Thus it is proved that the forms 0p,0q, which de-

fine the layer of the space of the projective connec-

tion PrHy, determined on the H(M(A))-distribution
by an inner way and is associated with the basic
A-distribution, look as follows:

Q =©p +bpegou-{abpdf.q+vp)d*;

where the objects {hp} and {/T}, which were con-
structed in the part 2 of this article, can be taken as
the object{ vP }.

5. According to the article [8] let us prove that
the constructed projective connection f belongs to
the type of the projective connections which are
defined by the way of projection. Really, the plane

\a{u,du),ep(u,Jm)] =TIr(u,du)
is the image of the current plane
Tir(w+ du) =[a (u +du), ép(u +i/m)]
ofthe basic A-distribution in the case ofthe mapping
A(u +du)-» 2(u, du) =A(u) +®]ej (u) +[2, ~
ep(u +du)->ep(u,du) =ep(u) + Cpej (u) + [2], v

which determines the connection.
Let us project the image

A{u,du\ép (u,duf\ =n r(u,du),
ofneighboring plane
lIr{u+du)= A(u+du),ep{u+duj\ ,
onto the current plane of the A-distribution
13,.(u)=A(ulep{u)

taking the equipping plane Knr+i(A) as the project-
ing center.
This projection determines the reflection:

2(u, du) -» A(u, du) = A(u, du) +

AA\KD I'iy
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+eHKmHHK u=

=A(u)+aldej +r HA(ent +H pHep)+
+t(eu+Hpep)=

=A{u)+(©? +r HZ+1+HH plp +
+((a+f)eu+Heon++r+% I;

ep(u,du) ->ep(u,du) =ep(u, du)+t p XKl +  (8)

+"PKV=ep +copZj + C +1(®H +h 1+ A)+
+M(ev + Hueq)=ep{u)+
+ k+ c¢c ™+ w K +

H«J+r, K+(<+CiKm
We will determine the coefficients
£nH,£uJ"*1) p from the condition:; the projections

k(u,du),
ep (u,du) must belong to the plane

n r{u) = [A{u),ep("\:
i.e. the members with euande,,+1 must not be pre-
sent in the equations (8).

As aresult we get that:

t £ =(E>nH;
fu=_co“mE4=-0"4

ep(u,du) of the wvectors 2(u,du),

Thus, reflections superposition (7) and (8) gives
the reflection determining projective connection on
the H(M(A))-distribution, received by method of
projecting:

A(u,du) —=A(u,du) = A(u) +8pep;

ep (u,du) -» ep(u, du) =ep{u)+ Queq .

Here the forms Op,0q:

OP=©' -H ptoni

Q =©p -Hp'g
determine the main part of the received reflection
and are the forms of projective connection T on the
H(M(A))-distribution, which was determined by the
projecting method.

The object of this connection is determined by
the formulas (6).

6. The components of the torsion-curvature ten-

sor of the space P,+1/ in the structural equations (3)
look as follows:

Ratu ~ 2(A9H(a bpoEq +vp)+AqKaJlbpyEg +

+AgqKbgjta tq+AgKI\g*a bPI +

+aqkv P - ATAG6F 1 - - A kb -
Aq[KM"j~pu ~AgKA~MJla buf,a bpls-
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WJi:-V IV a + "mgq[KMr\J]*u " tU by £s
~~-gq[K.\r\jla K ~
+A'K\\Vj\K ty +ATAAINAE buly  £s+
+ A glicarjjv bf £5-A MXANbUE X £5],

SAGAANYJV VP

y>KL = 2To[KL]>
where

-h)\y +S?A; y dr+Ay raty % +

+tv X "A g K dy X -4wW ; =

r¢/ =~"LV T"-sL 4Ap+
+5[Ayft-<5";

r,md) = +vp+abjjtq+ay % j +
+«efA/-55(via™ <+V-V,-Kgn yi)-

—ayiyyyil, s-ami
-au, A rAfv -vcAdvp+
+awbgrl KX |, +voAgy  ‘et.

The torsion-curvature tensor determines the pro-
jective connection space.

The geometrical objects {fip}, {/T}, which are
quasitenzors of the second order of the three-
component distribution, have been constructed.

These objects determine the normals of the first
kind of the basic distribution by the inner invariant
method in the second differential neighborhood of
forming element of the three-component distribution. It
is proved that projective connection F for the three-
component distribution is defined by an inner way in
the differential neighborhood of the second order and
belongs to the type of the projective connections which
are defined by the way of the projection.

The results of research can be applied to general
theory of distributions in multidimensional spaces
and to theory of projective connections, which are
associated with the three-component distributions.

M.®. 'pebeHtok, J1.d. Knokosa
MpocTip NPOeKTUBHOT 3B’A3HOCTI
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CrarTa Hagiwwna ao pegakuii 14.10.03.

PosrnsHyTo Tpucknagosi posnoginn (H(M(J1))-po3noginu) adiHHOro npoctopy. [oBefeHo, WO Npoek-

TUBHA 3B’A3HICTb [T ANA TPUCKNaA0BOro PO3nOAiny BM3HAYeHa BHYTPILIHIM YMHOM Y AudepeHLiaibHOMY
OKOJi Apyroro nopsiAKy i HaMeXuTb A0 TUMY MPOEKTUBHUX 3B’A3HOCTEA. OTPMMaHO KOMMOHEHTU TeH30pa
KPUBUHW - CKPYTY MPOCTOPY MPOEKTUBHOI 3B A3HOCTI.

M.®. NpebeHtok, /1.®. Knokosa

MpocTpaHCTBO NPOEKTUBHO CBA3HOCTYU

PaccmoTpeHbl TpexcocTaBHble pacnpegeneHus (H(M(J1))-pacnpegeneHns) apMHHOrO NpocTpaHCTBa.
[loka3aHo, YTO MpPOEKTUBHAsA CBA3HOCTbL [ ANA TPEXCOCTABHOrO pacnpefeneHus ornpegeneHa BHYTPEHHUM
o6pa3om B AndhepeHLManbHON OKPeCTHOCTM BTOPOr0 NOpsAAKa Y NPUHAAIEXUT K TUMY NPOEKTUBHBIX CBA3-
HocTeid. MonyyeHbl KOMMOHEHTLI TEH30Pa KPUBM3HBI - KPYYeHUs NPOCTPAHCTBA NPOEKTUBHOM CBA3HOCTW.



