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AV.Stolyarov

CONTRACTIONS OF THE PROJECTIVE CONNECTION SPACES
INDUCED ON AN EQUIPPED HYPERSTRIP

Geometries of two equipments (in A.P.Norden’s and E.Cartan’s sense) of m-
dimensional reqular hiperstrip, immersed in the n-dimensional projective space
(m<n<1) are investigated by construstion of fields of geometric enveloped by funda-
mental and equipping objects. The results are obtained with application of the theory
of connections in fiber spaces in Laptev’s form.

VJIK 514.75

ITAPAJIVIEJIBHBIE HIEPEHECEHUSA HOPMAJIN ITOBEPXHOCTH
ADPOUHHOI'O ITPOCTPAHCTBA

AH.CeipokBamuHa
(Kanununepaockuii 2ocyoapcmeeHblil YHUeepcumen)
B adbdurHOM mpocTpaHcTBe cmocoOom JlamTeBa McCCieayeTcsl TPYIIOBasl CBSI3-
HOCTh B PacCJIO€HUHU, aCCOIIMMPOBAHHOM C MOBEPXHOCTHIO KaK MHOT0OOpa3ueM Kaca-

TEJIbHBIX TUIOCKOCTEW. KpHBH3HA CBA3HOCTH SIBJISIETCS TEH30POM, COAEPKAIIUM JIBa
MOATEH30pa KacaTeJIbHOM M HOPMaJIbHOM JIMHEHWHBIX CBs3HOCTEeR. IIpoun3BenaeHo
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OCHAILIEHNE MTOBEPXHOCTH, COCTOSLICE B 3aJJaHUU IOJI1 HOpMasled. BBeneHo nonsaTue
KOBapHaHTHOTro AuddepeHrana 1 KOBapUaHTHBIX MPOU3BOJAHBIX OCHAIIAIOLIETO KBa-
3UTEH30pa OTHOCUTEIBHO TIPYNIOBOW CBA3HOCTU. KoBapuaHTHBIE IIPOU3BOJIHBIE
OCHAUIAIOIIEr0 KBa3sUTeH30pa 00pa3yroT TeH30p. IlokazaHo, 4TO OcHalleHHE MOBEPX-
HOCTH MHIyLIUPYET JBa TUIIA TPYNIIOBON CBA3HOCTH B ACCOLIMMPOBAHHOM PAaCCIIOCHUMU.
IIepBast CBA3HOCTH XapaKTEpU3YETCs] HEBO3MOKHOCTBIO ITAPAIIEIIBHOIO IIEPEHECEHHUS
HOopManu. BBeneHo nonarue ocoboro nosst HopMmasei. Bo BTopoii cBsi3HOCTH HOpMAaIIb
HE0cOo00ro NoJjisi NEPEHOCUTCS a0COIIOTHO MapajuIeIbHO MPHU MPOU3BOJBHOM CMeELIe-
HUU.
OtneceM N-mepHOe adypuHHOE MpocTpaHcTBO An K oaBmKHOMY penepy { A, €, },
HepeMeIIeHUs] KOTOPOro 3aat0Tcsi popMyIaMu
dA=w's,, & =/, (J,K=1,n). (1)
Basucusie popmer o', o apdunnoit rpynmer GA(n), dimGA(n)=n(n+1), aeiicTBy-

[o1el B IpocTpaHcTBe An, yIOBIETBOPAIOT ypaBHeHussM Kaprana
[ _ ) I 1 _ K I
Do =0’ Aro;, Do; =07 Aog. (2)
B addunnom mpoctpancTtBe An paccMOTpuM M-MEPHYIO IOBEPXHOCTh Sm
(1<m<n) o0miero BuAa H MPOU3BEAEM CICIHHMAIN3AIUIO IOIBIKHOIO perepa
R={Aeie.} (i,j.K,...=1,m; o,B,y,...=m+ 1,n), momemas BepmrHy A B TEKYIIYIO
TOUYKY MOBEPXHOCTU Sm, @ BEKTOPHI €j - B COOTBETCTBYIOIIYIO KacaTelbHYIO MIOCKOCTh
Tm. Cucrema nuddepeHnmnanbHbIX YpaBHEHUN MOBEPXHOCTH Sm B perepe R mmeer
BUJT!
0" =0, of =Ajo’. 3)
3ambIKasi IEPBYIO MOACUCTEMY, TIOTYYUM
o i
[Iponoixkas BTOpyO MOACUCTEMY, HAIEM
o — AQ k o —
riae A - nuddepeHIanbHBIN onepaTop, 1eHCTBYIOIINI 10 3aKOHY
o o a o~k o o~k B o
Oynkiuu A - COCTABIAIOT QYHAAMEHTATIBHBIA TEH30P MOBEPXHOCTH S

C moBepXHOCTBIO Sm acconuupyeTcs riaBHoe paccinoeHre G(Sm) co CTPYKTYpHBI-
MU YpaBHCHHUSIMH

Do' =o' Ao}, (5)
Dol =% Ao} +0* Aoj, (6)
Dog =og A0l +0f Aog, (7)
Do) =0l Aoy +o) Ao, (8)
rie
(D}k = (fq'(”ix» © G :_A?k(”;a- ©)

basoii rmaBaoro paccioenus G(Sm) SBISETCS MOBEPXHOCTh Sm, 8 TUIIOBBIM CIIOEM -
noarpymnmna crarronapHoctTu GCGA(N) HeHTpUPOBAHHOM KacaTeIbHOW TNIOCKOCTH T,
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npuaem dimG=(n-m)?+nm. Paccnoenne G(Sm) COOEPKMT IBa MOAPACCIOCHHS CO
CTPYKTYypHBIMH ypaBHeHUsIMH (5),(6) 1 (5),(7) KacaTenbHBIX 1 HOPMAJIBHBIX PENEPOB,
TUIOBBIMU CJIOSIMH KOTOPBIX SIBJISIIOTCS JMHeWHas rpynna GL(m), neiictByromias B
[ICHTPUPOBAHHON KacaTeJbHOW IIOCKOCTH Tm, U (akroprpynmaGL(n-m), aeicTByro-
11ast B HOpMaIbHOM (hakToprpocTpancTBe Ln-m=An/Tm.

['pynmoByio cBsI3HOCTH B IiiaBHOM pacciioennn G(Sm) 3amagum [1] ¢ momormbio

bopm

i ik ~a O
o, =0;-Tie", of =05 -Ijo', o, =0, -To". (10)

KommnonenTsl 06bexTa cBsizHocTu [ = ( jik L ,F;j) YIOBIETBOPSIIOT auddepen-
IUAJIHBIM YPaBHEHUSIM

jik + cojk = Fjiklool , AIg +of; :F[gjcoj , (12)

AT} —Tiok +Thol =Tiok. (12)

OyHKIUHU Fjik, I'gi 00pasyror mofo0BeKTEl KacaTebHOH ¥ HOPMAJIbHOM JIHHEH-

HbIX cBsi3HOcTel. C yuetom (11), (12) nomyuyaeM CTpyKTypHbIe ypaBHEHHs Uil (popm

cBsizHOoCTH (10)
D&l =35 A®L +Rijo* Awl, DB =6} A0% +RE0" Ao, (13)
Do, =a8 Ak +0) AdL+R, 0! Aok,

i
)

— i a i T
ri€¢ KOMIIOHCHTBI o0BeKTa KPUBU3HBI R—{ Rjk19RBij9 OLjk}l“pyl'[l'IOBOI/I CBA3HOCTU

UMEIOT BUJI:
i _Ti _T'm7Ti a _To _ TV a
Ria =Ty = Tl Ry =gt — Dol 17500 (14)
i _Ti i 71 _ 1B i
R = o Tl oig = Laril - (15)

[Iponomxkas ypasaenus (11), (12), nonyuum
AFJ.‘kl — Fjl op - Fﬁmmﬁ‘ + ijl’(’oa}m + A"J-‘kloa; =0,

ALy, —Fﬁ(co%j —FY‘?‘(;)EJ. +ngco°‘ Aoi;kcog =0, (16)

i W
i il 1 ni i P il B N1 —

U3 coornomennit (11), (12), (16) ¢ momomrsio popm (14), (15) naiinem audde-
pEHIIMAJIbHBIC CPAaBHEHUS JJII KOMIIOHEHT 00BbeKTa KpUBU3HBI R rpymnmoBoit CBS3HO-
CTH

i — o — i i 1 B i —

Teopema 1. O0beKT KpUBU3HBI R rpynmnoBoii CBA3HOCTH SIBISIETCS TEH30POM, CO-

JIepKallUM JBa MOATEH30pa KacaTeIbHOM W HOPMAJIbHOM JIMHEMHBIX CBSI3HOCTEN
i a
Rig, Rg;-

OcCyIIeCTBUM OCHAIIEHUE MOBEPXHOCTH Sm M0OJeM (N-M)-IJIOCKOCTH - HOPMAJH
Nn-m:Tm*+Nn-m=An.  I[Imockoctb  Npm ompenenum  COBOKYMHOCTBIO — BEKTOPOB
E, =8¢, + A &,, npuuem

AN, + ol =N 0’ (18)
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[Tponomkast 3TH ypaBHEHUs, HAWEM
A}\zlaj +}\’(1(D}(_] _7\41[.30)&] = O. (19)
BBoas ¢opmer ceszHoct (10) B nuddepenunansubie ypasHerus (18), momydanm
VA, =V;\,®', rae BblpaxeHus
VA, =dA, —Agob + M el o), (20)
VA, =M T =L —Tk +2L, (21)
Ha3pIBalOTCS [2, €.45] koBapuaHTHBIM auddepeHIraIoM U KOBApUAHTHBIMHU MPOM3-
BOJHBIMH OCHALIAMOIIEr0 KBasuTeH3opa Al . BocrosbssoBaBumce dopmynamu (11),
(12), (18) moxxHO mOKa3ark, a0 AVA! = 0,T.e. cipaBenBa
Teopema 2. KoBapuaHTHBIE IPOM3BOAHBIE KBA3UTEH30pa A', 00pa3ylOT TEH30D.
Haiinem BHemnmii muddeperuuan ot koBapuaHtHoro auddepenimana VA ¢
nomotibio Gopmyi (13)
rae
Si

ojk

=Rl - xiBRB — AR,

ajk
[TonmeiicTBoBaB omepatopoMm A Ha GyHKIUA S;jk Y BOCTIOJIL30BABIINACH MU epeHITn-

anbHBIMU cpaBHeHUsIMU (17), monmydum AS}xjk =0. 3uauur, S!

wjk -~ TeH30p. W3 ypasHe-

Hult (21) BUIHO, 4TO eclu Siljk =0, To cuctema VA! = 0 BroJNHE HHTETPHpPYyEMA.
OyH/IaMeHTaNnbHBIH TeH3op A = {A%} u ocHamaroumil KBa3suTeH30p A = {A',}

MO3BOJISIIOT OXBATUTh 00BEKT CBA3HOCTH ' 1ByMs crioco6amu. B mepBom ciyuae, pac-
cmotpeB Qopmyinsl (11), (12) u Bxomsmme B HUX BhIpaxkeHUs (9), moayduMm oXBaT
1 0f oo i
obbekta cBs3HOCTH ' = {I" x,I'pi,I'oj} 1o popmynam
01

S 0¢ .
Tic =AM, Tpi = —AGAg, (22)

Li
- i 3k Bni B Ak i
Bo BTOpoM cimydae, yunthiBas TeopeMy 2 u momaras VA, =0 B dopmyne (20),
2 0f oo 2f
Haiinem BTopodt oxBaT [ ={[x,[pi,I'¢j} mo dopmynam (22) u cnenyromeit
2 i 01 b ,
Foj=—T A +Ty }“IB + K‘aj . Takum 06pa3oM, JoKa3aHa
Teopema 3. OcHaienue NOBEpXHOCTU Sm nojieM HopMasieil Nn.m HHAYLUpPYET /1Ba
1

THIIA TPYIIIOBOM CBSI3HOCTH B aCCOLIMUPOBAHHOM paccioenuu G(Sm) ¢ oobexTamu I n
2

I.
o - _ = i =
Haiinem nudgepennuanst BektopoB E, =€ + Al €, ¢ momouipio oObexrTa CBsI3-

|
woctu I :
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~ I , .
dE, =VALE, + (0f +2,0M)E,.

Paccmotpum, nmpoxozsityto uepe3 Touky A nmuHHio p:AepcSm ¢ auddepeniu-

aJbHBIMH YpaBHEHHAMH ©'=p'®. YpaBHeHus: VA = 0BIOJb JIUHUN P SKBHBAJICHTHBI

1 . . .
CUCTEME JIMHEWHBIX OJHOPOAHBIX ypaBHeHHH V;jA' pl =0 c M HeusBecTHbIMH p’ U
m(n-m) ypaBHeHUsAMH, UMEIOLIEN B 00LIEM Cilyuae TPUBHAIbHOE pelnenue pi=0, T.e.
JUHUA P BhIpoXkaercs B Touky A. CiegoBarenbHo, ClipaBeiuBa

Teopema 4. Hopmanb Np.m HEIb3s1 NEPEHOCUTH MAPAIIIENBHO B CBSI3HOCTU 1-TO
THUTIA.

AnanornyHo HaxonuMm audepeHnransl TeX K€ BEKTOPOB € IMOMOIIBI0 00bEKTa
2
CBs3HOCTH [ !

_ 2 2
_ P = i B ak i = i B i —
Nuddepennnanbabie CpaBHEHUS 1T (yHKITHI A%kki M coBnazarot ¢ muddepenty-
anbHBIME cpaBHeHHAMH 11 ndaddoseix mpousBoanbx Al (19). IlosToMy MOXKHO
HOJIOKUTh
7\'10-_]' - Ajkxa }Llﬁ . (24)
Bynem roBoputs 06 ocodbom nosie HopMaieil Np.m IpU BBINOIHEHUH PABEHCTB (24).

Teopema 5. Hopmans Nn-m He0c000TO OIS TIPU TPOU3BOJIEHOM CMEIICHUH TIepe-
2
HOCHTCSI a0COJIFOTHO NapaJljIesIbHO B CBA3HOCTHU [ .

[Ipu Beimonnenun (24) nmuddepeHuunanbHble YpaBHEHUS U1 OCHAIAIOIINX BEK-

—

- 2 . . - 2 .
topos E, mpumyt Bux: dE, = VAL &, +(of + A o’ )Eg (VA =0). Crenosarens-

o

HO, CIIpaBe/JInBa
2
Teopema 6. Hopmaiib Nnp.m 0co60ro mosst B cBsi3HOCTH [T mepeHOCUTh napaieib-

HO HCJIb34.

bubnuoepaghuuecxuii cnucox

1. Jlanmes I'.®. JluddepennuanpHas reoOMeTpHsi MOTPyKeHHBIX MHOrooOpasuit // Tp.
Mock. Mat. o-Ba. 1953. T.2. C.275-382.

2. lllesuenxo FO.M. OcHaleHusi TOTOHOMHBIX U HETOJIOHOMHBIX TJIaIKMX MHOTOOOpa3uil.
Kanununrpan, 1998. 82 c.

AN.Syrokvashina

PARALLEL DISPLACEMENTS OF NORMAL OF SURFACE
IN THE AFFINE SPACE

In the affine space by means of Laptev’s way group connection is investigated in

the bundle, associated with surface as manifold of tangent planes. The curvature of the
connection is tensor, containing two subtensors of tangent and normal linear connec-
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tions. Equipment of the surface, consisting in the giving of normals field, is made. The
notion of covariant differential and covariant derivatives of equipping quasitensor in
the group connection is introduced. Covariant derivatives of equipping quasitensor are
tensor. It is shown, that equipment of the surface induces two types of group connec-
tion in the associated bundle. First connection is characterised by impossibility of par-
alled displacement of the normal. The notion of special field of normals is introduced.
In the second connection normal of non-special field displaces absolutely parallel un-
der arbitrary movement.
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