99

Yu.l.Shevchenko

EQUIPMENTS OF SUBMANIFOLDS OF HOLONOMIC AND
NONHOLONOMIC CENTROPROJECTIVE MANIFOLDS

A centroprojective manifold is understood as the result of a projectivisation of a
differentiable manifold, by which tangent linear spaces of all orders turn into centro-
projective spaces of the same dimensions. In this case differ holonomic and nonho-
lonomic centroprojective manifolds, obtained from the corresponding differentiable
manifolds and differing by dimensions of tangent spaces of higher than the first order.

A submanifold of the centroprojective manifold and a principal fibering associated
with it is considered. The fibering contains, in particular, subfibering of tangent and
normal linear frames. Using Laptev’s method a group-connection is given in the asso-
ciated fibering, including tangent and normal linear connections. Cartan’s equipment
and Norden’s normalization of a surface of a projective space are spreading on the
submanifold.

It is proved, that a composition equipment (i.e. Cartan’s equipment and Norden’s
second genus normalization) of a submanifold reduces group connection, called in this
case composite, to tangent and normal connections. It is shown, that Cartan’s plane
and a normal of the second genus are absolutely parallel in the composition connec-
tion. Linear connections are characterized geometrically with the help of central pro-
jections of Cartan's planes and normals of the second genus. New equipments are in-
troduced, and explained their role and mutual relations.
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BBEJIEHUE A®OUHHbBIX CBA3ZHOCTEN HA 'MITEPITIOJIOCHOM
PACITPEAEJIEHUN A®OUHHOT'O ITPOCTPAHCTBA

C.H. IOpseBa
(Kanununepaockuii 20cyoapcmeeHvlil yHU8epcumen)

Pabora sBisieTcss MPOAOIKEHUEM HCCIIEIOBAHUN TECOPUM PETYJISIPHBIX THIIEPIIO-

JIOCHBIX pactipeneneHuii ahpguuHoro npocrpanctsa [1], [2], koTopsie Ha3BaHBI HAMHU
A

Hpacnpenenenusimu [2]. BBogsitcss 0600ménnbpie cBs3HocTH [' 11 [ cOOTBETCTBEHHO

Ha ocHararorieM H-pacnpenenennu (81) u 6asucHom M-pacnpenesnenuu (82), uHmy-

[IUPOBAHHBIE COOTBETCTBEHHO TOJIIMM WHBApUAaHTHBIX Hopmaned 1-ro poma H-

paciipCeaciIiCHUus U M'paCHpeILCHCHHH. HpI/IBeI[eHLI 0XBaTbl OOBEKTOB KPUBU3HLI U

N N !

kpyuenust cessnocteit I' u T'. C nomompio Tensopos aepopmarmit {y o}, {y iK },
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OXBAaThl KOTOPBIX MOCTPOEHBI B U PepeHIInaTbHON OKPECTHOCTH 2-TO MOPSAKA, BBO-
N
JIATCS B pacCMOTpPEHHE HOBbIe 0000MIEHHBIC a(UHHBIC CBSI3HOCTH Y U Y COOTBET-

cTtBeHHO Ha H-pacnpenenenun u M-pacnpenenenun. s ahpPuHHBIX CBI3HOCTEH Y U
AN
Y yKa3aHbl OXBaThl TCH30POB KPUBH3HBI U KpyueHus. Jlokazano (81), 4To cemeicTBO

HeroJloHOMHBIX kKommo3utmidi A.I1. Hopaena (y(€),A) [3] mopoxnaeT ogHOMapaMeTpu-
yeckoe cemeiictBo adduHHbIX cBsA3HOCTEH R (€) Ha H-pacnpenenenuu. CTpyKTypHBIi
addunop {PJ (¢)} coorsercTBYyIOMIEH KOMNIO3uIMHU (¥(€),A) KOBAPHAHTHO MOCTOSTHEH

B CBA3HOCTH R (€). Tenzop nedopmaruu st ahpPUHHON CBAZHOCTH R (¢) ectb anayior
TEH30pa, NocTpoeHHOoro Buaanem [4] nns m-cTpyKTyphl Ha 1udPpepeHnpyemMomM MHO-
roobpasuu. Crarbs BeIMONHEHA 10 TeMe rpanTa (95-0-1.0-22). Mcmonb3yercs Tepmu-
HOJIOTHUS U 0003HayeHus padort [1], [2] u crnenyroias cxeMa UHIEKCOB:

L)k | s.=Lm; o,B,y,..=m+1n;pomt,E=Ln;

ANERANEAN

By ..=m+1n+1; LIKL.=1n+1.

§1. AdpdunHbIE CBA3ZHOCTH, ACCOUMPOBAHHbIE ¢ OCHALAIO UM
H-pacnpenenienuem runepmnosocHoro H-pacnpenesienus

1. Tlycts | -pacnpenenenue adpunnoro mpocrpancrea A, ,; [1] ocHameHo mo-

- - - -
nmem Hopmanedl 1-ro poma [A,V(A)], tme V=V, ep+ena. Bennuunsl

Vb ={ VL 1> Vi1 ) YIOBIETBOPSIOT qu)(hepeHINnaTbHBIM YPaBHCHUSIM
p P —yP K
VViaton 1= Vigg oo . (1.1)
N3 ypaBuenuii (1.1) cnenyer, 4To npu JaHHOM BbIOOpE MOJsl HOpManel 1-ro poga

e

| -pacnipenenenust, 3amannoro nosnem keasurensopa { VL 1 }[1], Bo3MokHa yacTU4HAs

xaHoHm3anus [5] penepa R, mpu xoropoit VP, =0. ITpu stoM dopmsr o, cramo-
BATCS TJIABHBIMH
P —yP K
®nig= Vi @ (1.2)

Takoil penep Ha3bIBAa€TCs penepoM, aJallTUPOBAHHBIM MOJII0 HOpManel 1-ro poaa

_)
[A,V(A)] | -pacnpenenenus. ['eomeTpuuecKkuii CMbICI 3TOM KaHOHU3AIUU COCTOUT B
- -
TOM, 4TO BEKTOpP € n+1 (A) coBmemaior ¢ Hopmaibio [A, V(A)].

Ha paccnoennom mHOroo6pasuu, 6a30ii KOTOpoOro siBisieTcs ucxoaHoe adhuHHOE
c (¢
npoctpaHcTBo A, cucrema popM {®”,®, } CTPYKTYpHBIC YpPaBHEHHS KOTOPBIX

HUMCIOT BUA:
L L K

G—_ P c c K c_ T c c
Do"=0 Ao +tRik o Are0™ , Doj=o A0 +R o A0 ™,
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ompenenser o0000ménHyr0 adduHHyrO cBs3HocTh [T Ha ocHamatomem H-
pacnpeieleHIH, T1e

_ qn+l _
LK _8[nl_+ V\(;u\K]’ SLK = Hp[Kvﬁ]_q.]_‘L] (1.3)

- COOTBETCTBEHHO OOBEKTHI KPYUEHHUS U KPUBHU3HBI CBSI3HOCTH [

TakuMm o00pa3oM, KakIOMy HWHBApHAHTHOMY OCHAILAIOIIEMY IOJII0 HOpMae
_)
V|[1] cootBeTcTBYyeT MHBapuaHTHas 0000mIEHHas adduHHAs CBA3HOCTH I' Ha OCHa-

maroniem H-pacnpenenennn, TeH30pbl KpUBU3HBI U KPYUEHUSI KOTOPOU HaXOIATCS 110
dopmymnam (1.3).
2. Ad@dunHBIE CBSI3HOCTH, accollMMpoBaHHbIe ¢ H-pacnpeneneHueM, Mo3BOJIAIOT

BBECTH HOBbIE a(UHHBIC CBSI3HOCTU IMPH TOMOIIU CHCTEMBI (popm Eog, noJIy4aro-
K

nmxcs u3 popm o cog npeoOpazoBaHuEM

K

o — (e} (e}
=0, Y0 .

©p

K =~o
DopMbI ©  , M, HOJYUHAIOTCS CICAYIOMUM CTPYKTYPHBIM YPABHCHUSIM

DoKX =o"Arel, Do’ =0° Ad2 +R 0 Aot
~Gc _ 1 ~ c K
Doy =05 A0l +Ayx AT,
rue
DP — T p n+l_p
RKL__S[KVML]-'-S[K VinsaLy (1.5)
c c n .o J c J
Avik = VY ik T ViKY @ +AiJVn+llK(‘) ,
(1.6)

A
[ c n .o L Y \)O L
AY ok =VYVok T YakY @ +H AS'—Vn+1Km
ay !

CornacHo teopeme Kaprana - JlanreBa [7], uTo0b1 dopmbl {®F,®°} B rimaBHOM
’ p

K ~oc
paccioeHHOM MHoroobpasun {®" ,®;} 3anaBaan o00OWEHHY0 appuHHYIO CBSA3-

HOCTb Y HEOOXOJIMMO U JOCTATOYHO, YTOOBI OBLJIO 33J]aHO T0JIEe TeH30pa AepopMalnu,
T. €.

c _ .0C J
AY ok =Y ki@ (1.7)
[Ipu 3TOM 0OBEKTOM KPYUEHHS MOJYYEHHOTO MPOCTpaHCTBAa adPUHHON CBS3HO-

cTu Y OyaeT oOBeKT { R L}, (1.5), a KpUBU3HBI - OOBEKT

R SKL = Yg[KL]' (1.8)
B cuny (1.5), (1.6) cootnomenus (1.8) paBHOCHUIIBHBI TOMY, YTO KOMIIOHEHTHI

ng TeHzopa aedopmManuu CBI3HOCTH [ ynoBIeTBOPAIOT Au(depeHIIMaIbHBIM YPaB-

HCHUAM

c _~0C K c . c n+l , ~o K
VYo =Yk @ s VYpnit =V pni1®@nit TV pnstk © (1.9)
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VYpaBuerusam (1.9) coOTBETCTBEHHO YJOBIETBOPSIOT CIAESAYIOIINE OXBATHI KOMIIO-
HEeHT TeH30pa Aedopmanuu {y SK }

¢ def ¢ def

G — O _ c c — g o _ c

Ypr_H Hipr - Hpr’ ’an+l_H H@p,n+1 - "ipn+ly
c c n+1 c K

rne VHp HerfD VHpn+1 pn+l®Oni1 = =H pn+LK @ -

CrnenoBarenbHO, MpU JAaHHOM WMHBAapUaHTHOW Hopmanu3auuu H-pacnpenenenus

5
(monem Hopmasied V), BHYTPEHHHMM 00pa3oM TOpPOXIEHHBIM camMuMm H-
pacrpeneneHueM, OHpCI[GJ'I?ICTCSI 00006mEénnas appuHHas CBA3ZHOCTH Y, KOTOpas 3aja-

. p o~ K
ércsa popmamu ", 03 =0, S+H? oK @

3. PaccMoTpuM ceMmeicTBO HerosoHOMHbIX koMmmosuruii A.Il. Hopaena (B manb-
Heiimem HKH) (y(g),A), BHyTpeHHUM 00pa3oMm cBs3aHHBIX ¢ H-pacmpenenenuem u
onpenenéHHbIX mydykoM addUHOPOB {Pg(s)}[3]. [Ipu €=0 marpuua HP; (S)H uMeeT
BUI:

-5t 2!

\ _| %1 | (1.10)
o &

Kowmmonentst PJ (1.10) a(bq)I/IHopa {PJ ()} ynomnersopsioT muddepeHimas-

Po

HbIM ypaBHenusm VPJ =P o o, rme

2X(x jK’ OLK = ZXOLK’

(1.11)

s

B zu/l(b(bepeHuHanLHOH OKPECTHOCTH BTOpOro mopsiaka | -pacnpezneneHus, uc-
nonb3yst (1.10) u (1.11), HaxoauM 0XBaThl KOMIIOHEHT TeH30pa JehopMaliu {ng }
(1.8):

[¢) _1 op7T def G
«=5PTPi =R, VoR 5 =0,

rac
- XMk 2 XaME ~ L

RO
H " -M ljSK X(xM sK

CrnenmoBaTrebHO, HETOJIOHOMHAS  KOMITO3HIIHS (x,A) nopoxaaer Ha H-
pacnpez[eneHI/H/I 0606H.[6HHyIO a(b(bI/IHHy}o CBSI3HOCTh R KOTOpasi oIpeenseTcs
dopmamu ®° co =o —RpK o . B cBmnoctn R CTPYKTYpHBI appuHOp {P }

KOBapHaHTHO 1ocTosiHeH d P 7 0 -Po; ot P! 0O 2 =0. AHaJOTUYHBII TEH30p Aedopmarn

CBSI3HOCTH OBLI IIOCTPOECH IS 7T CTPYKTYPHI Ha quddepeHIupyeMoOM MHOTO00pa3uu B
pabote Bunans [4].
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Takue xe mocTpoeHuss MokHO TipoBecTH I Jitobort HKH u3 myuka (y(g),A). B
pe3ybTaTe MPUXOIUM K BEIBOAY.

Teopema 1. B guddepeHmanbHOl OKPECTHOCTH 2-TO TMOPSAKA CEMEHCTBO
(x(e),A) HKH moposkaaeT ogHOmapaMeTpUIECKOe CeMEHCTBO a(UHHBIX CBSI3HOCTEH

ﬁ(e) Ha H-pacnpenenenuun. CtpykrypHslii adhuHOp {Pg(a)} (npu Kaxxa0M (PUKCH-

poBanHoM ¢g) cootBetcTByOmEeld HKH (y(g),A) koBapuaHTHO MOCTOSIHEH B CBA3HOCTH
R (g).

§2. A¢pdunHbIE CBA3ZHOCTH, ACCOIUNPOBAHHBbIE ¢ 0a3UCHBIM
M-pacnpenenenuem

1. Paccmorpum M-pacnpeneneHue, OCHAIIEHHOE ToJieM Hopmaied 1-ro ponaa
{V'}[1], tne Benmuuuubl V' yI0BIETBOPSAIOT ypaBHEHHAM

i i n+l iyl K
VV =V o3 +®p = Vyg® . (2.1)
N3 ypaBHeHuii (2.1) BBITEKAET, YTO MPU JAHHOM BBIOOpE MOJIs HOpMasiel 1-ro po-
na {V'} 6asucuoro M-pacrpesieleHnsl BO3ZMOKHA YaCTUYHAS KAHOHM3ALMS perepa

[5] mepBoro mopsimka RY, mpu xotopoit V' =0. IIpi 5TOM GOPMEI ®),; CTAHOBSITCS

T'JIaBHBIMHA

i K
Ong=Vypako® . (2.2)
Taxoii perep Ha3bIBaCTCSA PEHEPOM, aaTUPOBAHHBIM IOJII0 HOpMasiel 1-ro poaa
{V'}. I'eomeTpuuecknii cMbICI 3TOIl KAHOHM3ALUK COCTOMT B PACIIOJIOKEHHH BEKTO-

_)
pa €n+1 B MHBapUMaHTHOM HOopMayn 1-ro poma M-pacnpenenenus. [Ipogomxas ypas-

HeHus (2.2), umeeM

. . L _
VVIn+1,|< ~Nykon, = VIn+1,K|_CO , VIn+1,[KL] =0. (2.3)

B cuny ypaBuenuii (2.2), (2.3) ¢popmsbl of o ,co} YAOBJIETBOPSIIOT YPaBHEHUSIM

J K L K L K

« . . _
A" Doj=o] Aok +Rj ko r0”,

DoKX =» i

/\03? Do' =0 /\oaiK +R:_Koo
rme

Lk =81 Vinsai) 8N Ritk = MELN( + A Vinaggr (24)

Urak, cucrema dopm {oai ,w}}onpenenﬂeT 0000ménHYy10 apPUHHYIO CBSI3HOCTH

N .
I’ ma M-pacnpezeleHuy, UHAYIUPOBAHHYIO I0JIeM HopManel 1-ro poma {V'} M-

acrpeeneHus, 00beKTh KpydeHus {R | U KpuBu3HbI { R KOTOPOI HAaXOIAT-
LK LK

cs 1o popmynam (2.4).
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A
Cornacho [6] m00yt0 0000mEHHYI0 apUHHYIO CBI3HOCTh Y MOXHO ONPEICTUTh

MIpU TTOMOIIM HOBBIX (OopM 03'1 , KOTOpbIE MOIYy4YUM U3 Gopm o, oo'j, npeobpaszoBa-
. . . K . A
HHEM Oj=m[+7jo " , rae {7} - Tensop nedopmauun ceasnoctu To. s Gopm
K

o, o', o

j AIMEeM CIIC/IYIOIIHE CTPYKTYPHBIC yPABHCHUS

K

Do =0’ Ao}, Do' =0*Ad+Ri 0 Ao", DOj=d]

j/\(f)iS+Ayin A0S, (2.5)

riae
A N : 1
D Riw = =8V gu] + 8[kNigje) + [k Vi)
A'Y K V? in + ?;K??L(’OL - M(ijNiaLO)L - Aj|<vin+1,|_0)|_- (2-6)
B cuny Teopemsl Kaprana - JlanreBa [7], ¢popmbl {mi ,c?)ij} 32/1aI0T B TJIAaBHOM

. K A
paccio€HHOM MHOroo0pasuu {» " , @ } 0000MeHHYIO apPUHHYIO CBS3HOCTD Y TOTIA

M TOJILKO TOT'[Ia, KOT'4a 3aJaHo I10JIe 00BbEKTA {?'jK }, T. €.

AYJK Y JKL(D (2.7)
[Ipu >TOM OOBEKTOM Kpyuy€HHUs MOJIYyYEHHOro OOOOIIEHHOrO MpOCTpaHCTBa ad-

A
(UHHOW CBSI3HOCTH Y SIBISIETCS OOBEKT { RKJ }(2 6), a 00BEKTOM KPUBU3HBI - 00BEKT
i
R jKL Y i[KL]®

YpaBuenus (2.7) MOKHO MPEICTABUTH B BUTIE
T Al L
AYik=Y @ AV, jo =V jul @

" (2.8)
n+1 A AN K .
V’Y j,n+1 y j,n+1 ® n+1 'Y ja n+1 Y j,n+1,K(’0

VYpaBHeHusM (2.8) yIOBIETBOPSIOT CIETYIOLIUE OXBATHI

Vi = A Age — ASA MG — ABA oA

s,n+1

v =ACA - APA LA A'SAsyMVA + A'Slvlng .
ja Sj(x ja jo Yo
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S N.Yureva

INTRODUCTION OF AFFINE CONNECTION ON A HYPERSTRIP
DISTRIBUTION OF AFFINE SPACE

The article is a continuation of the investigation of regular hyperstrip distributions

of the affine space, called H-distributions. Generalized affine connections A and r are
introduced on the equipping H- distributions and base M- distribution, induced by the
corresponding fields of normals of the first genus. Scopes of objects of the curvature

and torsion of connections T" and I' are brought. Using strain tensors, whose scopes
are constructed in the differential neighborhood of the second order, new connections
vy and ¥ are introduced into consideration for which scopes of tensors of curvature
and torsion are indicated. It is proved that a family of nonholonomic compositions of
Norden generate one-parameter family of connections on the H-distribution in each of
which a structural affinor of the corresponding collineation is coconstant. A tensor of
deformation is found which is analog of the Vidal’s tensor for the

TC -structure on a differentiable manifold.



