Auppepenyuansvnasn zeomempusn mnozooopaszuii puzyp

2. Jlanmes I. @. JluddepeHnambHas TEOMETPHS ITOTPYKESHHBIX
MHoroo6paswmii // Tp. Mock. mar. 06-Ba. 1953. T. 2. C. 275—382.

3. Jlanmeg I'. @. O BBIgEIICHNH OJHOTO KJIACCA BHYTPEHHUX T'€OMET-
puii, HHIYIUPOBAaHHBIX HA MMOBEPXHOCTH MPOCTPaHCTBA apPpUHHON CBS3-
HoctH // JIAH CCCP. 1943. T. 41. Ne8. C. 329—331.

4. Cmonapoe A. B. ]IBoWicTBeHHas TreoMETpUs HOPMAJIM30BAHHOIO
npocrpaHcTBa apuuHoi cBsizHocTH // BectHuk UI'TIY um. U. Sl Sxo-
BieBa. Yebokcapsr, 2005. Ne 4. C. 21—27.

5. Cmonspos A. B. JIBolCTBeHHasl TeOpUsl OCHAIIEHHBIX MHOT000pa-
suid. Uebokcapsl, 1994,

6. Cmonsapos A. B. IIpocTpaHCTBO MPOCKTHBHO-METPUUYCCKON CBSI3-
HoctH // U3B. By3oB. Matemaruka. 2003. Ne11. C. 70—76.

T. Alenina

REGULAR HYPERBAND DICTRIBUTION
IN THE SPACE OF AFFINE-METRIC CONNECTION

The work is devoted to studying the dual spaces of affine-metric con-
nection on the regular hyperband distribution of m-dimensional line ele-
ments H in the space of affine-metric connection.
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TEH30P KPUBU3HbI CBA3HOCTHU B PACCJIOEHUUA
HAQ TPACCMAHOIIOJOBHBIM MHOT'OOBPA3UEM
IEHTPUPOBAHHBIX IINIOCKOCTER

PaccMOTpeHBI 4eThIpe OCHOBHBIX CHOCO0a MPOIOIIKe-
HUW ypaBHEHUH TPacCMaHOIOI0OHOTO MHOT000pa3us LEH-
TPUPOBAHHBIX IUIOCKOCTEH M OAWH 0000IIaronIiii crocoob.
Haiinens! cTpyKkTypHBIE ypaBHEHUS (OPM I'PYMIIOBOH CBSI3-
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HOCTH B TJITABHOM PAacCIOCHHH, aCCOLIMMPOBAHHOM C Tpacc-
MaHOITOJOOHBIM MHOTOOOpa3ueM. IloxydeHBl BBIpaXeHUS
00bEKTa KPUBHM3HBI TPYIIIOBOH CBSI3HOCTH 4Yepe3 KOMIIO-
HEHTHI 00BEKTa CBSI3HOCTH, (PYHIAMEHTAILHOTO 00BeKTa 1-TO
nopsiaka 1 1dadoBsl MPOU3BOJHEIE KOMIOHEHT JaHHBIX
00bekToB. [TokazaHo, 4TO B Ka)KIOM M3 OCHOBHBIX ClIy4aeB
0OBEKT KPUBU3HBI CBA3HOCTU SIBJISICTCS TEH30POM, COIEP-
KalM 2 IpocTeHIInX U 2 MpOoCcThIX noareH3opa. Ilpu uc-
MmoJib30BaHUK  oOoOImiatoero cmocoba B auddepen-
IUAJbHBIX YPAaBHCHUAX KOMIIOHCHT O6’beKTa KPUBU3HBI 11O~
SABJIACTCA TCH30D, Ha3BaHHBIA BUPTYAJIbHBIM, TIOCKOJIBKY OH
oOparmaercst B HyJIb B OCHOBHBIX CITy4JasX.

OrHeceM N-MepHOE MPOCKTHBHOE MPOCTPAHCTBO Py K MOIBHXK-
Homy penepy {A, A} (1,...= 1, n), nHpUHUTE3UMATILHBIC TIEpEMe-

IIEeHUS. KOTOPOTO OMpeAeIstoTcs popmynamu [1]
dA=0A+w'A,,
dA, =0A, +0/A, + oA,
npuuem popmbl [padppa o',®,,®) yIOBIETBOPSIOT CTPYKTYp-
HBIM ypaBHeHHsIM Kaprana muis npoextuBHO# rpymnsl GP(n)
Do' =0’ Ao}, Do, =0, Ao,,
| K | | K |
Do, =m; Ao, +0,0, A®" +®, AO . (1)
B npoctpancTBe P, paccMOTpUM rpaccMaHONoJ00HOE MHOTO-
obpazue Gr (m,n) [2] LeHTPHPOBAHHBIX M-MEPHBIX ILIOCKOCTEi

L,,. T'paccmanonono6Hoe Mmzoroo6pasue Gr (m,n) ueHTpHpo-
BaHHBIX IUIOCKOCTEH WMeeT pa3mepHocTh (M+1)(n-m), cosma-
JAIOIIYIO C pa3MEPHOCTHIO MHOr00Opasust I'paccmana Gr(m,n) .

pu momemenuu BepmuH A, A, Ha mockocts L u dukca-

muu 1entpa A (a,..=1m; o,..=m+1n) ypaBHeHus rpac-
CMaHOMOIOOHOTO MHOT000pa3us EHTPUPOBAHHBIX IJIOCKOCTEH
BBITUISIIAT CISAYIOMNAM 00pa3oM:
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b
=A% 0" + Aoy, (2)
e A={A?, A} — dyHaameHTanbHbIi 00bEKT 1-ro mopsaka

mHOroobpasus V' =Gr (m,n). JIuddepenuupys ypaBHenus (2)
BHEIITHAM 00pa3oM, IOIyInM

(AN, + Ao, + 0F) A0” + AAD Aop + AL Ajo" Aop + )

+ AL Aol Aop =0,
e, Halpumep,

Aab dAab ACb(Da + Aacmb _ Aaé) (DB
a Cc o c o’
B paBeHcTBax (3) MOXKHO TPYNITUPOBATH CIaraeMble YeTHIPhMs

OCHOBHBIMHU CIIOCOOAMMU.
Cnocoo 1.

(AN + AP o + 0 —A%A%mﬁ) A% +(AA® +AzA%°m§) Aoy =0.
Pasperaem 110 iemme Kaprana:
AR, + Aoy +0f — AGAYof = ALY 0P + Alchob . (4)
ab b A1 b
AR + Ny A of = AL of + ALY o (5)
IPUYEM BBIIOTHAIOTCSA YCIOBUS CAMMETPHU
ab  ayjab _ a[be] _
Alf,g =0, Al = Alg, =0, Al lap) =0 (6)

rae | =14 wu xBagpaTHBIE CKOOKH O3HAYAIOT ATBTEPHUPOBAHUE 110

KpallHUM MHEKCaM WM UX Tapam.
B ypaBueHusix (41, 5;) mepeHocHMM ciaraemele, COAEpIKalne
6a3ucHbIe POPMBI, B IPABYIO YacTh

AN+ NP, + @? AlaBoo + (AL + AGAY Yol (4')
ANY = A1% 0P + (AL — A% A% ). (5')
HpO}.‘LOJ‘DKaﬂ 9TH YpaBHCHUA, TOJIYUIUM
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AALZ 5+ (ALY + A13)) e, =0,
b b ¢ b cb b rac be
ALY, + (ALY — A5, A% — A2 A — A, A% — AYAY ), +
b b
+(03A% — 6 AG)w, =0,
AN + (ALY — AGAY — AGAS — A - AN Yo+ (T1)
b b
+ (5] A% - 53AY ), =0,
be e c b pec c @b bey e
AN — (A N% + APAG) @, + (55 NG + 52N )l +
+(SEAY + 5 A ) =0,
IJIe CUMBOJ = O3HA4aeT CPaBHEHHUE 10 MOAYJIO 0a3uCHBIX (HopM
o, op .
Cnocoé 2.
(AN%, + AP o, +0%) Ao +(AAY + A% A of + AL AY ol ) Anof =0.
Paszpemaem o nemme Kaprana:
AR, + A, + 0% =A2%,0° + A2 of, (4,)
b b b Ao b
AAY + A AP + AL A of = A285,0° + A255 el (52)
npu4eM crpaBeyiuBbl yenoBus (6) mpu 1=2. IIpeodpasyem ypas-
HeHust (5;)

AN® = (A2
IIponomkas ypasaenus (4,), (5'2), moayunm

AN2%g + (A28 + A23% — AGAY — A% AR )y, =0,

o= AL AR + (A28 - ALA )b (5'2)

al
o

AN + (A5 — A, A — AL AR o, + (SFAY, — 81 Ao, +
+ Abaoag + A%mg =0,

AR5y +(A28% — AGAY — AFA) o, + (LAY —S§A)o, + (T2)
+AQoh + AL A% =0,

AN2LE — (ASPAT + AN Yo, + (BSAT +83AY )l +
+ (B3P + 85/\?)0)% =0.
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Cnocoé 3.
(AN, + Aoy + 02 —A%Azwg)/\(ou +(AAD —A%A‘i’wg)/\mg =0.
Paspemaem:
AR, + Ao, + 0% — AN 0f =A3L,0° + A3T b, (4)
ANY — NAADof = A3% 0 + ASE ol (53)

mpudeM BHITONHAIOTCA yenosus (6) mpu 1=3. TIpeoOpasyem ypas-
ueHus (43, 53)

AR, + Ao, + 0% =A33,0" + (A3Y} + ALAY )of
AN = A33 o + (A3ZF + AGAT )b .
IIponomkaeM 3TH ypaBHEHUS:
AA3L + (A3 +A3 %)mb =0,
AAZS +(ABSF — AS, A — A2 AF Yoo, + (SFAY — 8 AR, =0,
AR + (ASE — AGAY - ﬁA%f Jo, + (LAY —8§A)w, =0, (73)
AA33B —(APAY + APAS — ASAY — A Ao, + AP, +
+ A%fmg =0.
Cnocob 4.
(AA%, + A2 o) +08) Ao® +(AAD + A% AYof —AGAD ol ) Aof =0.
Paspemaem:
AN, + Aoy + 0 = A4 0" + Al of, (44)
AN + A Ao — ASAD0f = A48 of + A4S 0l (5)

mpudeM crpaseuBbl yenoBus (6) mpu |=4. IIpeobpazyem ypas-
Henus (5,)

ANY = (A4%, - A AD)0P + (A4S + ASAD b, (5'4)

[Iponomxas ypasaenus (44, 5'4), noxyanm

22



0. 0. benosa

AA4g + (A4 + AAZ — ATAD, — A% Aoy =
ANBZR + (AL — A5, A + AGAY Yoo, + (5YAab 631\%‘“)% +
+ Ab OJB + AB(D 0
ARAYD, +(AAYY — AGAZ + A% A Yoo, + (81 AY — 85 Ao, +  (T4)
+Abcoz’1 + A2 OJB =0,
AA4§ _ (ACbAaC AabACC AaCAbC AaCACb)(D + %bwc +
+ Aa(;:O\)B =0.
Ooboowarowuii cayuail.
AR, + Aoy + 0 =A% 50" + Aol
—ab
AN® = Aapo® + AZSwf
1€ TOJIBKO A?aﬁ] =0. [IponomkeHns UMEIOT BHT
b +<ab b
p+ (N + Mgy — ALAR)w, =0,
AN + (AR — A5, AR Yoo, + (SEAYY 81 AR o, +
+ AP (oﬁ +A%a)2 =0,
ARGy + (A% — AGAD — APAG — AJAS Yoo, + (LAY~ (7s)
YAab)co =0,
AN — (AR + NPAS + ASAY Yo, + AP, +
+(B3AS +80A% ) wf =0.
Yr1Bepxaenue. DynoameHmanvHulii 0bvexm [-20 nopsoka

A={A2, A®} sensiemcs kéazumenzopom, cooepacamum menzop {A}.

[Ipu ykazaHHOW crenuanu3aluy MOABMXKHOTO perepa CTpyK-
TypHBIE ypaBHeHUs (1) MPUHUMAIOT BU
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Do* =0’ A (o +Aje))+ o} /\Agb(o: ,
— P b b .
Do; =y, A (8,05 —850,) —0" A®,;

a_ ¢ a a o ac o
Do, =0, Ao, +op, A®” +o,, A,

oL N o o Y oa Y

Doy = o) A®) +og A0 +og" A, (8)
a _ b a B a a B ab B
Dw;, = o, Aoy, + @, A®+ 0, A" +m5 Ay,

_ b o — p
Dw, =0, Ao, +®; Ao, , Do, =0, Ao, +o, Awy,

rie
o, =N, +8i0, + Alo,, of =8 AS®, -8 o) + Alw,,
oy =85 Aw, +850, +870,, wp =81A o, +8%w;,
ol = Ajo,, o =ATw, .
CrtpykTypHBIE ypaBHEHU (8) MOKA3BIBAIOT, YTO HAJ MHOTO00-
pasuem V' BosHHMKaeT rnaBHoe paccrnoenue G (V'), THIOBBIM

CJIOEM KOTOPOTO SIBIISIETCA MOATpYyNINa crauuoHapHoctTd G 1eH-
TpUPOBaHHOH I10cKocTH L, mpuyem

dimG” =m(m—n)+n(n +1).

['pynmoBas ceasHocTh B paccnoenun G (V') 3amaercs croco-
6om I'. @. Jlantesa [3] ¢ momotkio popm

a _ _.a a o ac .o ~o _ .0 o Y oa Y
0, =0, —I,0" —Lj of, oy =05 —I'j o' — Lo,
~a __ _.a a B ab B~ _ o b o
W, =0, _Faﬁ(’o - LaB(Db’ W, =0, = Laao‘) _naa(Db ) (9)
o f a B
o, =0, - L, 0" -IT0;,
_ a ac o aa a ab b a
rae r _{rbot ! Lbcx ’FBV ' LBy 'raB’ LOLB’ Laot ! Haoc’ Locﬁ ' Ha[}} 7 06BeKT
TPYIIIIOBOM CBSI3HOCTH, KOMITOHEHTBHI KOTOPOTO VIOBJIETBOPSIOT
CpaBHEHUSIM, HallZICHHBIM B cTaThe [2].
[Moxcrasisis quddepeHnalbible ypaBHEHHS KOMIIOHEHT 00b-
exta [ B BeIpakeHUs BHEHUX Ju(deperimanon ¢popm (9), momy-
YUM CTPYKTYpPHBIC ypaBHEHUS (POPM CBI3HOCTHU

24



0. 0. benosa

~a _ ~=cC ~a a o B ac o B acd o B
Doy =0y A ®¢ + R, q0% A0 + Ry, ,0" Aag + Ry 00 Aoy,

aab
Bru

a

Doy = of A®; + R, 0" Ao + Ry o Aol +Rg ol Ay,

D&3, = &5 Adp +dh AB3 +RA,0° Ae’ +R 0P Ao) +

+ Ri%cy(ng AOL,

DG, =®2 A®, + R0 A0 + K2 0% Aob + K op Aof,
Do, =@} A®, +0h Ady +R, 500 Ao’ +Ki, of Aol +

+ K‘;bﬁyoa'; AO),

r7e KOMIIOHEHTHI Rzaﬁ, Rgfm’ RfoB, R joﬂ, Rg«?s' RZBY, RZ%Y, RZ%CY,

Raupr Koopr Kiog: Rog, Ko, KG, 0ObexTa kpuBusab R rpynmooit
CBSI3HOCTH [ BBIP@XKArOTCsI 10 (hopMyJTam:

Roap = ot + Lo

szx[i = Fﬁip - Labcpa _FZBAE + rga Ldbcﬁ - chﬁrgav

Ri = L[ ]+ oA i [o0s ],

S R L

Rius =g — Lipe ~ oA + Tou Ly — LT,

REs =L [ ]+ Al r ot ],

R = rg[vu] - Fg[ I

Bryu y© nu]?
oa __yoa _ joa _ 1o a naya _ m|oa
RBw - FBYH LBM’ rBuAv + LBvrnY FBY Lnu’

aab o b o [ab aob
RB?MZLB[E;H]—FFBUA au}_L%[iLnu]
Rés, =Tapg — ol — Tl

apy

a[py] a[p™ by] alp™ w]?
ab _yab _jab _ pa b __yc pab thya _ 1w ab ub y-a
Ruﬁv - F(XBY LavB FOWAB FaB ch + LavrCB raﬁ Lw + Lavruﬁ’

Rey =L [ ]+ rapn ™ - - e
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R,;=L

aap afop]

_rg[aLbB]’

K2, = L‘;aﬁ - ngﬁa LA + L5, —TCIT5,
Ruﬁ L alpy
K:cﬁv = L*; —HZ,;;

K, =T1, [ 2]+ LA 53]— L;[gngj— L[, ].

apy

] rsz ~IY,L

af[p ]’

a b a ba a a
L, A5 —T8 I + Ly, L% + L2 L, —TH I,

b =ay ay —up

[Mpu naxoxnenun auddepeHIanbHbBIX CpaBHEHUH IUIS KOM-
MOHEHT 00BEKTa KPUBHU3HBI R rpymnmoBoil cBs3HOCTH [ MCoNb3y-
FOTCS POJIOJIKCHUSI YPABHCHUH KOMITOHEHT O0BEKTa CBA3HOCTH [,
cpaBHeHUs (7) W YYHTHIBAIOTCS YCIOBHS cuMMeTpuu (6). OTH
CpaBHEHUS AJiA ciay4yaeB |—4 uMeroT Bu

AR}, + R 50, =0, ARY +2Riw, =0, ARy =
ARS +R 10, =0, AR —2Ri®wm, =0, AR =

ﬁw Brn
ARa +H(SRY, —8R}

afy bpy
AR +(83R“b o-8"R®

afly cpy
abc appbe abc
AR +(3iRMY —84R

afy dpy

Roop + (Roys + Ko, =0, AKD o +(2K3, +
AKbC + Rdbc

aaf

+ (Kumy] +R?

0,
0
)(;)H+Ra[ﬁy]oab =0,
c ach
)oa +2Raﬁyoa =0,
)oo =0, (10)
R;gB)(oc =0,
w, =0,

)o, —R

AR 5, + R0,
bi bi
AKaﬁy + (R;E3Y + 2K;E3Y
AK®

apy an o

0,
0,

a
)cob+Raﬁyo) Kbﬁy o

Rcaboo +R*™n —K® o =0.

0437 afly afy > n oy P

HecMmoTpst Ha pa3nuuus MPOJIOJDKEHUH ypaBHEHHH KOMITOHEHT
oObekTa cBsi3HOCTH I 1 cpaBHenuit (7;) — (74), muddeperumnans-
HbIE CPaBHEHHSI KOMIIOHEHT 00bEKTa KPUBU3HBI B JIIOOOM U3 YEThI-
pex ciryqaes uMmeroT Bu (10), oTKyma ciemyet
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Teopema. Ob6wvexm kpususuol R epynnosou cesasmocmu I 6
paccroenuu G (V') Hao epaccmanonodobueim mHo2o00pasuem

V™= Gr'(m,n) sersemca mensopom, codepxcawum 2 npocmeii-

wux [4] noomenzopa {Rﬁfﬁ}, {jo:} u 2 npocmuix ROOmMeH30pa

{RA RERELY, REREL REZY

Byu? " TPy T Pyn

Hnst obobmiatomiero ciay4dast 4acts quddepeHInanbHpIX cpas-
HeHwuii (8) mpuHUMaeT OoJee oOIIni B
ac adc a dc d ac _
ARGs +2R504 — (6,My + 8, M), =0,

acd a dce acd _
AR —0,M g0y — M o, =0,

AR —2RiVm, — 8 M w, =0, AR —5iM Yo, =0, (11)

Bru Buy Byn m
ab apub _Skhpab c ach _ ab —
ARGy, +(6:RL,0—6,RG o, +2R05 o, —Mg o, =0,
abc apubc _ qupahe CI abc —
ARZS +(S3RMY — BRI )l —MFw, =0,

rae
ab _ Aab Aab aab abc __ albe a A lbc
Mos = Aop — Mg — A, Mg = A 1+ ALATT.
_ ab abc
Kommnonentsl BBesiennoro oobvekra M={Mg;, M s} ymosie-
TBOPSIOT MU PepeHIINATEHBIM CPAaBHEHUSM
ab abc _ abc __
AM; —2M o, =0, AM ;' =0.
Takum 00pazoM, M SIBIISIETCS TEH30POM, COAEPIKALIUM ITOATEH30P.
p P P p
HazoBem M BupTyanbHBIM TEH30pPOM, TaK KaK B KaXKJIOM U3 YETHI-
peX pacCMOTPEHHBIX CITydaeB OH oOpariaercst B Hyiab. Torma aud-
(depennuanbabie cpaBHeHus (11) mpeBpaliarTcs B COOTBETCT-

BYyIOIIME cpaBHEHMA U3 cucTeMsl (10).
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O. Belova

THE CURVATURE TENSOR OF CONNECTION
IN THE FIBERING OVER GRASSMAN-LIKE MANIFOLD
OF CENTRED PLANES

Four basic ways and one generalizing way of continuations of the
equations for Grassman-like manifold of centred planes are considered.
The structure equations for the forms of group connection in the principal
fibering assotiated with Grassman-like manifold are found. The expres-
sions for the curvature object of a group connection by the components of
the connection object, fundamental object of 1st order and phaffian de-
rivatives of the components of this objects are obtained. It is shown, that
in every basic case the curvature object of connection is a tensor. It con-
tains 2 elementary and 2 simple subtensors. Using a generalizing way we
have a tensor in the differential equations for the components of curvature
object. This tensor is called virtual as it vanishes in the basic cases.
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IVIOCKOCTU HOPAEHA — TUMO®EEBA
PEI'YJISIPHOU KACATEJIBHO r-OCHAIIEHHOU
IT'MNIEPIIOJOCHI MPOEKTUBHOI'O TPOCTPAHCTBA

JaHo 3ajaHue TMIEpHOJIOCH! Hm(r) B penepe 1-ro mo-

psmka W JOKa3aHa TeopeMa CyIIeCTBOBAaHMS. PaccMOTpeHbI
OJJHOTIApAMETpUYEeCKHe ITydKH TA-BUPTyalbHBIX HOpMaled
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