of numerals and under unlimited consecutive permutation of a numeral of prime num-
ber from the 1-st place to the last one.

The appropriatenesses in structure of some prime numbers subsets with quantity of
numerals from two to six are found. For each natural number n a «tree» of prime num-
bers is constructed.

V]IK 514.75

BBIPOXKJIEHHBIE ITAPAJVIEJIBHBIE HEPEHECEHUSA
HA ITOBEPXHOCTHU ITPOEKTUBHOI'O ITPOCTPAHCTBA

KB.ITonssikoBa
(Kanununepaockuii 2ocyoapcmeeHbvlil yHUeepcumen)

[ToBepxHOCTh MPOEKTUBHOIO MPOCTPAHCTBA PACCMOTPEHA KaK MHOrooOpasue To-
yek. [IponsBeneHo ocHamenne bopTooTTH 3TOM MOBEPXHOCTH, KOTOPOE IMO3BOJIMIIO
3a]1aTh LIEHTPOIIPOEKTHUBHBIE CBSI3HOCTU 2-X THUIIOB. Y CJIOBHS MX COBMAJACHUS (PUKCH-
PYIOT THIIEPIUIOCKOCTh BOpTONOTTU. DTH yCIOBHS SBISIFOTCS HEOOXOIUMBIMHU U JO-
CTaTOYHBIMM JUIsl OOpallleHus B HyJb ICEBJOTEH30pa KPUBU3HBI MHAYLUPOBAHHOU
LEHTPOIPOEKTUBHOM CBSI3HOCTH. OmuUcaHbl NMapajjiebHble NEPEHECEHUs THIIEPILIOC-
KOCTH BOPTONOTTH B CBA3HOCTSAX 000MX TUIIOB, KOTOPBIE OKA3aJINCh BBIPOKICHHBIMU.

1. IenTponpoekTHBHasi CBA3ZHOCTb. OTHeceM N-MEPHOE NPOEKTUBHOE IIPO-
cTpaHcTBO Ph k mogsmwkHOMY peniepy R={A,A| }, vHOUHHTE3UMATTbHBIC TIEPEMEIIICHUS
KOTOPOTO ONpeAeNstoTcs hopMyIaMu

dA=0A+0'A,, dA, =0A, +0,A+ oA, (1,J,K=1,n),
npuyeM GasucHbie GOopMbI ®', ®,, ®] TPOeKTUBHOM rpymmsl GP(N) ymxoBaeTBOpstOT
CTPYKTypHBIM ypaBHEeHUsM KapTana
do'=0' Ao}, do, =0] ro;,
I _ 1 K I 1 K
do; =0, A0 +O7 A0k +0;0, AOF.

B mpoexTrBHOM mpocTpaHcTBe P paccMoTpuM MOBepXHOCTh Xm (1< m<n) kak m-
MepHOe MHOTrooOpasue Todek. [IponsBeneM crienuann3anyio MoJABMKHOTO pernepa R,
COBMeIIasi BepIIMHY A ¢ TOYKOM, OMUCHIBAIOIIEH MOBEPXHOCTh Xm . Cuctema nudde-
PEHIMANIBHBIX YPABHEHHH MOBEpXHOCTH Xm B mosydeHHoM penepe R® mynesoro mo-
psiiKa UMeeT BHL:

o*=ANo', (1)
rae i,j,k=1,m; a,b,c =m+1,n. basucusie popMel ®' moBepxHOCTU Xpn YIOBJIETBO-
PAT CTPYKTYPHBIM YpaBHEHHSIM

N
do' =0’ Ao}, (2)
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rae o) = o} + Alo} . lIponomkas ypasnenus (1), monxyunm
AN + 0! =AY’ (AY =AY). (3)
Juddepennmanbablii oniepaTop A IEUCTBYET CIIEIyIONUM 00pa3oM:
= dAY + Aol — Ao!
OObekT A? sABnsercs GyHIAMEHTAIBHBIM OOBEKTOM 1-T0 Mopsiaka MoBEpXHOCTU X.

C nosepxHocTei0 Xm B penepe R° accoummpyercs raBHOE pacciaoeHue LEHTPO-
npoeKTUBHBIX periepoB G(Xm) co CTPYKTYpHBIMH ypaBHEHUMHE (1) U CIIe Iy FOLITUMH:

do!, =05 Aok +o' Ao, do, =)Ao,
e
=-8 (0, + Nw,)—o,(d] +5LA?),

0} - 0ObI4HBIH, 8!, 8! - 0000meHHbIe cumBoIbI KpoHekepa [1,C.16]. Basoii rinaBHoro

o) =

1

paccioenuss G(Xm) CIIy)XHT MOBEPXHOCTb Xm, & TUIOBBIM CJIOEM - IIEHTPOIPOCKTHB-
Has (xoapdunnas) noarpynna G=GA”"(n)cGP(n) craumonapuoctu Touku A . Paccio-
erare G(Xm) comepkuT moapacciioenne JuHeHHbIX penepoB L(Xm) ¢ Toii ke 6a3oi,
THIIOBBIM CIIOEM KOTOPOTO sBJseTCs IuHekHas rpymma L=GL(n), meicTByromas BoO
MHOKECTBE BCEX HANPAaBJICHUH, HCXOIAIIMX U3 TOUKH A.

PaccmoTpum opmbl

)=o) -Tio', 0, =0, -T ;o'
Juddepenuupyss ux BHEIIHHUM oOpa3oM M mpumeHnsis teopemy Kaprana-Jlanresa
[2,c.63], momyuum cucteMy ypaBHEHHIA 11 KOMIIOHEHT 061;eKTa r={r},r;}

Al—‘JII + O‘)Jl r AFII + FIIO)J - FIU > (4)

JlJ
rJie, Halpumep,

Al =dl; =T 0 - T,0].
OOmbekt I 3a1aeT IICHTPONIPOCKTHBHYIO CBS3HOCTh B pacciiocHuu G(Xm) U cOAepKUT
MOJOOBEKT JMHEHHOH CBsi3HOCTH [}, ONpEaeNsIOmUid CBI3HOCTh B IOPACCIOCHUH

L(Xm). ©OpMBI IEHTPOTIPOSKTUBHO# CBSI3HOCTH M), @, YIOBICTBOPSIOT CTPYKTYP-
HBIM YPaBHEHUSIM

~I _ /3K 1 | 2
do; =af Aoy +Rjo! Ao , do, =0{ A®; + R’ Ao

rae

RJu rJ[u] FJ[IF , R :rl[u r1[1r (5)

KOMIIOHEHTBI 00BEKTa IEHTPONpOoeKTHBHOM KpuBm3Hbl R={R'};,

Jij
Ry;}- Ksampatueie
CKOOKHM O3HAYaloT albTEPHUPOBAHUE MO KpaitHUM HHIeKcaM B HUX. [Ipogomkas ypas-

HeHUs (4) ¥ AIbTEPHUPYS PE3YIbTAT, TIOJIYyUYUM

AFJ[U + FJ[I(DKJ] + FK[JOJJI] =0, Al — oy + FIJ[ij](oJ =0,
OTKYJ1a C IOMOIIBI0 ypaBHeHUH (4) u popmyn (5) Haitnem
AR} =0, ARy + RIU(DJ =0,
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IJie CUMBOJI = 03HAYaeT CPaBHEHHE 0 MO0 6a3HCHBIX (OPM .
Teopema 1. OOBEKT LEHTPONPOCKTUBHON KPHUBU3HBI R M MOAOOBEKT JUHEHHOU
KpuBU3HBI R} siBsioTCs ncesoTensopamu [3,¢.46].
2. Ocnamenue bopronorTu. [Iponssenem ocHamenre bopTomoTTH MOBEPXHOCTH
Xm , T.€. K KOKJI0H TOUuke A IMOBEPXHOCTH IMPHUCOCAWMHUM THIEPIUIOCKOCTh Pn1, He
NPOXOJANIYI0 Yepe3 d3Ty TOYKy. 3aJaguM 3Ty THUIEPIUIOCKOCTh TOYKAMHU
B, = A, + A A, tupdepeHuupys KOTOpbIE, MOITYIUM
dB, =0B, + (o] +X,0")B, + (AL, + ®, — A, A ;0)A. (6)

OTtkyna ¢ yueroMm ypaBHeHUH (1) BBITEKAIOT YCIOBUS MHBAPUAHTHOCTH THIEPILIIOCKO-
ctu Pn1

AL +®, = 0" (7)
[Iponomxas ypaBuenus (7), Hailnem
Ak =k 05 :7‘1ij00J (}\‘Iij :7\‘Iji)'

Teopema 2. Ocnamienne bopToiaoTT MOBEpXHOCTH Xm UHAYLHUPYET LIEHTPOIPO-
€KTHBHBIC CBS3HOCTHU 2-X THIIOB B aCCOUMUPOBAHHOM pacciioeHuu G(Xm).
Hoxazamenvcmeo. @yHnameHTanbHbli 00BEKT A% M OCHALIAIOIUI KBa3UTEH30D

Ay ={A,, A, } OXBaTBIBAIOT KOMIIOHEHTHI 00BEKTa cBsi3HOCTH [ 10 hopmynam [4]

|
Py = 8L, —4,(3! +5.A2), (8)
0

1
Fi=Tuk; +Au,, 9)

rae BBeACHO o0Oo3HaueHue W, =A, +AlA,. Koadduuuentelr p; ynoBieTBOpSIOT

. R
ypaBHeHHAM A, +©; + Ao, =po’. O6vexr ['={T };,I" ;} Oynem Has3pBaTh

00beKTOM CBsI3HOCTHU 1-TO THNa. KoMmnoHneHTs! ['ji MOXHO OXBATUTH C MOMOIIBIO MPO-
JOJDKEHHOT'O OCHAIIAIONIEro KBasuTeHsopa { A, A} u Gynkuuii (8)

0/

2
FIiZFn}\,J +}\'Ii' (10)

20 2
[omyunmu o6bekT cBs3HocTH 2-ro THa ['={T" },,I" . }.

Teopema 3. CBSI3HOCTH 2-X THIIOB COBMAAAIOT TOTJIa M TOJBKO TOrJa, KOTAa TH-
MIEePIIOCKOCTh BOPTOIOTTH HEMOABMIKHA.
Jlokazamenvcmeo. IloacTaBiisis COOTHOIIICHUS
Ay =hily, (11)
SBIIIOIIMECS AHATUTHYECKUMH YCIOBUSMHU COBITQJICHUS 2-X THUIIOB OXBaToOB, B (6),
yOexaaemMcsi B TOM, 4TO Pn.1 HemoaBmwkHa. Y 0OpaTtHO, Ipu (pUKCAIIUU TUIEPILIOCKO-
CTH, T.C. IPU BBINTOJIHEHUHN paBeHCTB (11) OXBaTHI COBIAIAIOT.
B cuny teopemsl 1 oOparienne kpuBu3HbBI R B HyJIb HHBApUAHTHO, B 3TOM CITy4ae
u3 popmyi (5) nomyuum
Cyip = Thilkpr Dy =il (12)
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Onnako, ucxoas u3 oxaToB (8-10) amprepHupoBaHHble TiHaddHOBBH TPOU3BOIHBIC
[>Ty koMrioHeHT o0bekTa I BhIpaskaroTes Ciiey olmm 06pasom:
[ = —SIJH[ij] - }“J[i(s}] + SQA?]),

1 0! 2 01 01

D =T Ay T =g Ay + Ay T (13)
CpasuuBas nonyueHnbie popmysisl (13) ¢ (12), oOnapysxuBaem, uto BeipakeHus (12)
umeroT mecto (T.e. R=0) B cimyuae Bemomnnenus (11). Ecnmm m=1, 1.e. B cimyuae KpuBoOit
X1, KpUBU3HA oOpamiaeTcsi B HyJib 0€3 JOMOJHUTENIbHBIX yciioBuid. I oGpatHO, B 00-
HieM ciyyae, T.e. eciiu ndaddoBbl mpou3BoaHbIE KOMIIOHEHT I BhIpakaroTcs o ¢op-
mynam (13), kpuBu3Ha He paBHa Hyxto. [Ipu BeimonHenun ycnoBuid (11) Gopmyib
(13) mpunumatot Bun (12) u R=0.

Teopema 4. KpuBu3Ha WHIyIIUPOBAHHOMN LIEHTPOIIPOEKTUBHOM CBsi3HOCTH (1-r0 U
2-TO THIIOB) paBHA HYJIO TOTJA W TOJBKO TOTJA, KOTZIa TUIIEPIIOCKOCTh bopTomorTu
HEMO/IBI)KHA.

3ameuenue. B ciydae kpuBoii, T.e. korna M=1, kpuBU3Ha paBHA HYJIO O6€3 orpa-
HUYEHUH Ha CMEIIEHUE TIOCKOCTH bopTonorTy.

3. BbIpo:kaeHHbIe NMapajulebHble nepeHeceHusi. OnuieM napauieabHbIe TIe-
pEeHeceHusl OCHAIAIOIIEN TMIIEPIUIOCKOCTH B CBSI3HOCTSAX 00oMX TUIoB. BBons B co-

otHotueHust (7) GOpMBI CBI3HOCTH ®), ®,, modydnM VA, =V.A o', rae KoBapu-

anTHBIN auddepennuan VA, KBa3UTEH30pa A, OTHOCHTEIHHO HEHTPOMPOCKTUBHOU

CBSI3HOCTH MUMEIOT BU/I!

Bremnuii nuddepennnan kopapuantHoro quddepennnana Vi, nmpuseseM K BUaYy:
dVA, =-VA, Ao + T 0" Ao, (14)

=Ry — A, R};. Kosddurmentsr T

Iij *

I

rne T 00pa3yIoT MCEeBJIOTCH30p, T.K. YIOBIIC-

Lij Lij

TBOPsitOT cpaBHeHMSIM AT =0. PaBenctBa T =0 nHBapuanTHbl. B 3TOM Ccityuyae nud-

Ti Ti

depennuanbubie ypaBHeHUs AL, = 0 BIIOJIHE UHTETPUPYEMBI.
JIuHUsT p HA TIOBEPXHOCTH 33/1a€TCs ypaBHEHHAMH ' =p'®. W3 CTpyKTypHBIX

ypaBHenuii (14) cienyer, uto cucrema ypaBHenuii VA, /= 0 BIOJIHe HHTErpUpyema.
HeiicTBys oneparopoM A Ha VA, HOIy4yuM
AV A -VA Aol =0,
T.€. KOBapHAHTHBIE MMPOU3BOJIHBIE V ;A COCTABISIIOT MCEBIOTEH30D. B cBsi3HOCTH 1-TO
TUTIAa KOBAPUAHTHEIEC MPOU3BOTHBIE O0BEKTA A BRIpAXKAIOTCA O (popmyIie

1
Vik =24 =y
1
PaBenctBa Vi A, = 0 skBuBasienTHH! ycioBusMm (11). B cBsi3HOCTH 2-TO THIIa KOBAapH-

2
aHTHBIE TPOM3BOAHBIE OOBEKTa A, oOpamaroTcs B HyIb, T.e. ViA; =0, oTkyaa
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0d 2
dA, = A; ® — ®. CienoBarenbHo, 0OBEKT A; SBISETCS MHBApUAHTHBIM [5] OoTHO-

2
cutensHo I'. Buemnee nuddepeHunpoBanue onpeaensonmx ero uddepeHiuais-

HBIX YpaBHEHHUH J1aeT
J

2 0 _ .
(Ri—2A; Rij)o' Aw! =0
2
wm T; =0.
O6paszyem B Bolpakenuu it nuddepennnano Touek By koBapuantueie nudde-

1 2
penumanel VA, VA, o0beKTa A; OTHOCUTEJIBHO CBA3HOCTEH 1-r0 M 2-r0 THNA
1 2 2
dB, =6B, + (o] +A,0")B; + (VA +VA,)A (VAi, =0).

Omnpenenenne. bygem ropoputhb, 4YTo NapajjieibHOE NEPEHECEHUE TUIEPILIOCKO-
cTH Pp.1, cocrosiliee B TOM, YTO OHA HEMOJBM)KHA (CMeIllaeTcsl MPOU3BOJILHO B Pn) siB-
JsieTCs BBIPOXKACHHBIM 1-r0 (2-T0) THNA.

Teopema 5. [lapajuieibHOE TEPEHECEHUE TUIIEPIIOCKOCTA BOpTOJIOTTH B CBSI3HO-
12

ctu ['(I') sBnsieTcss BBIPOXKACHHBIM 1-TO (2-T0) TUIA, MPUYEM B CBA3HOCTH 2-TO THUIIA
napajiesibHOe TIepeHeceHrne aOCOIIOTHO, T.€. OCYIIECTBIISETCS BJIOJIb JIIO0OM TMHUU p.

PaGora BemonHeHa 1Mo Teme rpanta MunoOpaszoBanus PO (CITIOKY).
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KV.Polyakova

DEGENERATE PARALLEL DISPLACEMENTS ALONG THE
SURFACE OF THE PROJECTIVE SPACE

Surface of the projective space is considered as point manifold. Bortolotti’s
equipment of the surface is made. It permits to give centerprojective connections of
two types. Their coincidence conditions fix Bortolotti’s hyperplane. The conditions are
necessary and sufficient ones for curvature pseudotensor of induced senterprojective
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connection to be vanishing. There are discribed parallel displacements of Bortolotti’s
hyperplane in the connections of the both types, which are degenerate.

V]IK 514.76
THREE THEOREMS ON PROJECTIVE SUBMERSIONS
S.Stepanov, .Tsyganok
(Vladimir State Pedagogical University)

Projective mappings have been extensively studied in the literature. The theory of
projective submersions is less investigated (see for example [1] - [4]). This paper is
devoted to study of the global theory and the local theory of projective submersions. In
particular, we generalize two results from [2] and [4] to a noncompact Riemannian
manifold.

1. Introduction

A submersion of an m-dimensional pseudo-Riemannian manifold ( M, g ) onto an
n-dimensional ( m > n ) pseudo-Riemannian manifold ( N, g’ ) is a C* - surjective
map ©: (M, g)— (N, g ) such that at each point x € M the induced tangential map
Ty - TXM - TR(X)N is of maximal rank. The inverse image ="' (y) of a point

y € N is said to be a fibre of ©. For a submersion : (M, g) — (N, g’ ), the implicit
function theorem tells us that the fibres of w are closed submanifolds of ( M, g ) and at
each pointy of (N, g’) dim n7'(y)=m-n.

Let g¥ denotes the metric of =~'(y ) induced by g. If det (g ) #0 then n~'(y) is
called (see[5]) a nondegenerate submanifold of ( M, g ). Fibres of = which we
discuss in this paper are assumed to be nondegenerate. Then a foliation V of (M, g)
isgivenby V={ n'(y) |y € N}, which determines the almost product structure

TM =kern,® kern;
where ker , will always be integrable and will be called the vertical distribution and
ker ;7 will be called the horizontal distribution.

Considera curvey:J—> (M, g) in(M,qg), where Jis being an interval, and
denotet (y) = moy: J— (N,g" ) the image of y by =. Then for each a curve y
which is tangent to the distribution ker . we have wt (y) to be apointin (N, g').

The curve v is called geodesic if its tangent vector field y is parallel, i. e.
V .y =0 where V denotes the Levi-Civita connection. That it follows (see [6])

Y
that a geodesic is either regular at every point, or its image degenerates to a point. A
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