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L. Isaeva

CENTERPROJECTIVE AND LINEAR CONNECTIONS,
INDUCED BY NORMALIZATION OF PROJECTIVE SPACE

The example of a projective group reduced in the article by
Vedernikov is reviewed, dedicated to distribution of a method of
normalization by Norden on a case of a bundle space [1]. The projective
group is shown by us as bundle of centerprojective reference marks. A
method by Laptev is rotined, that the normalization of projective space
induces centerprojective connection in this bundle. It is demonstrated, that
the adoptation of a mobile reference mark of projective space to a field of
normalizing hyperplanes narrows down bundle of centerprojective
reference marks up to bundle of linear reference marks with connection
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B.H. Maxees
(Ilenzenckuii 2ocyoapcmeentblil neda2o2uiecKull yHugepcumen,)

OB AJITEBPAX JIM UTHOUHUTE3ZUMAJIBHBIX
OTHOCHUTEJIBHBIX U3OMETPUI TIPOCTPAHCTB CERY
OINIPEJEJIEHHBIX KJIACCOB

UzyvaroTcss MHOUHUTE3UMAIBHbIE OTHOCHTEIBHBIE H30MET-
pHH Beca W TPEXMEPHBIX OOLIMX METPUYECKHX NPOCTPAHCTB {3y

BEKTOPHBIX 3JEMEHTOB C OTHOCHUTEIBbHOH MeTpukKoi. [lomydeHsl
amrebpsr JIu L, ,r 25 uHOUHITE3NMaNBHBIX OTHOCHTCIBHBIX

I/I30MeTpHﬁ IMPOCTPAHCTB gB,y 1 CaMU OTH NIPOCTPaHCTBA, J0ITyC-
Kaone pa3peliuMbI€ TIATUMEPHBIC TPYIIIBI OTHOCHUTECIBHBIX
U30METPUIl ONPEACIEHHBIX CTPYKTYP.
Ilycte M — rimagkoe N -mMepHOE MHOrooOpasue u T(M) — ero Kaca-
TesnbHOe paccioenue. [log oOuwmM METPHYECKMM NIPOCTPAHCTBOM g
BEKTOPHBIX DJJIEMEHTOB C OTHOCHUTEIHHOMN MeTpHKOﬁ TOHUMACTCA T1apa

(M ,g(x,y)), e Yy eTX(M ), a g(x,y) — HEBBIPOXKICHHOE CHMMETpHUYe-
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ckoe M-tenszopHoe [1] mose Tuma (0,2), KOMIIOHEHTBI KOTOPOTO TIO OTIpeae-
JICHHUIO OTHOCUTEITBHBI BeCY W M OJTHOPOAHBI (PUKCHPOBAHHOMN CcTemeHH K
IO CJIOEBBIM KoopauHataMm. OTHOCHTENBHON M30MeTpHei (Beca W ) Oynem
Ha3bIBaTh, clienys padote [2], muddepennupyemoe npeodpasoBanre B M
€CTECTBECHHOE IPOJOJDKEHUE KOTOPOro B T(M) COXpaHSET METPUKY

g(x,y). WuduHuTe3uManbpHas OTHOCUTEIbHAS u3oMeTpus X Ha M Xxapak-

TEPH3YETCs PABEHCTBOM HYJIIO NPOM3BOAHON JIn oT ¢, BAOJNH MOIHOTO
mudra “X . B TOKaIbHBIX KOOPAUHATAX (XG ,y") 9TO O3HAYAET, YTO
£70590p+ 9apo01E”Y " +00p0ul” +Uue0pS” +Whe0587 =0, (1)
rie X =§"(x)a/ax", 0, =010x°, Unp- KOMIOHEHTHI g(x,y),
Yupo =agaﬂ/ay" ;a,B,..=1,..n. lpu sTom
gaﬁ-o'yo- =kg - (2)
3agauy nosnydenus anredp Jlu L, ,r 25 uHbuHUTE3UMAIBHBIX OTHO-

CHUTCJIBHBIX I/ISOMCTPI/If/'I pemaeM Ajis1 TPEXMEPHBIX MPOCTPAHCTB g3 y > B

NIPEAIIOJIOKEHUH, YTO IIOCIIEJHUE NOIYCKAKT PAa3pellUMble TPaH3UTUB-
HBIE TPYIIIBI OTHOCUTENIBHBIX H30MeTpuil Gy pasMepHOCTH IATh. B ciy-

qae I =5 ucxoanmM u3 Kiaccuukanuu [3] CTpyKTyp BEIECTBEHHBIX al-
rebp Jlu Eg {el,...yeS} C IBYMs JIMHEWHO HHUJIb-HE3aBUCUMBIMU 3JIEMEH-
TaMH €,,6;. CHauama HaXoJUM HeNoJ00HEIe IpencTaBiacHus E; B BuIe
anredp Jlu Ly {X 1 ,...,X5} BEKTOPHBIX IOJIEH, 3aTEM — KOMIOHEHTHI MET-

PHUK MPOCTPAHCTB U3 COOTHOIIEHUI (1; 2) ¢ y4eToM YCIIOBHS HEBBIPOXK-
JCHHOCTH g(x,y). B ciyqae r >5 3amaua pemraercst ImyTeM HCCIeI0Ba-

HYSL Ha TIOJTHOTY KaX[I0TO KJacca MPOCTPAHCTB g3, ¢ rpynnoi Gg .
ITyctb L cHavala IpUHAIICKHUT CTPYKTYpE
[92 ’93]291: [91194]: 2e,, [92 ’94]: €5,

[es ’94]: €3, [ez ves]: —€3, [es ’es]: €;
anrebps! JIn Eg paccmarpuBaemoro cimydas u3 [3]. basucHsle oneparopsl

X4,...Xg 310l Lg € TpaH3UTHBHOI Ipynmoi npeoOpa3oBaHUl MOXKHO

IIPUBECTH K OJTHOMY M3 CIEIYIOIUX JABYX TUIIOB (pg =0/ ax“):
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X1=Pp1, Xy=p,, X3=x2p1+x3p2, X4:2X1F)1+X2P2-

©)

X5 :—%x22 p, —x2x%p, —(1+ x¥ )p3;
Xy=p1, X;=py, X3:X2p1+p3' X4:2x1p1+x2p2+x3p3,

1 52 1 (4)
XS:[EX3 _EXZ jpl+x3p2—x2p3.

Wnterpupys cucremy nuddepeHranbHeX ypaBHeHnit (1), cocTas-
JIeHHYT0 ISt (3), ¥ yYUTHIBas COOTHOMICHU (2), ToTydaeM

G11="h1 U22= B Mp—2B-U-mp+U? 1y,

1
O12=B my—Umny, 913:,32‘7713—/3'U'7712+5U277111
_ 3 a2 3, 2 13
O23=p" 13— B 'U'(7722+7713)+§,3'U “Tho EU ‘T
L %)
933:/34'7733—2ﬂ3'U"723+ﬁ2'UZ'(’722+7713)—/3'U3'7712+ZU4'7711;

2-k-3 [
77W=(y3)<'/3_4_sw'(1+x32) W.CW, B= v—%uz,

1/,,3 2 3
v=y /y o U=y /y ’
A€ HOCTOAHHBIC C/JV INOAYUHCHBI JIMIIb yCHOBI/II’O HeBLIpO)K}IeHHOCTI/I

g(X, y). CnenoBatensHo, Lg tuna (3) sBisercs anre6poit Jlu undunure-
3MMAaJIbHBIX OTHOCUTEJIBHBIX N30METPHIA.

Jnst HaxoXXKIECHUS TOJHOW, T.e. MAaKCHMaJbHOW pasMEpPHOCTH JUIA
JAHHOTO IIPOCTpaHCTBa, areOps! JIn MHQUHUTE3UMANBHBIX OTHOCHTEIb-
HBIX M30METPHUH cocTaBisieM cUcTeMy AnGQepeHINaNbHBIX ypaBHEHUH
(1) mnst bynkimii g «p BUAA (5) ¢ yuerom coorHowenuii (2). Ee unrerpu-
POBAaHUE JAaeT KOMIOHEHTHI 51,5 2 ,53 00mux MHGUHUTE3UMAIIBHBIX OT-
HOCHUTENbHBIX U30METpuil HCKOMBIX L, ,I =25. B nutore momyuaem cieny-

romee. Ecmm 2+3w=#0 u 2+k+3w=0, to
1 52
&t :ao+x2a1+2xlaz+5x2 Co»
2 3 2 2,3 3 32
&7 =by +x%a; +x%a, +x°x°¢cy, & =(1+x )co,
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rae a;,by.Cy,8,,8; - mocTosHHBIE. [TosTOMy IpocTpaHcTBa (5), IS KOTO-

poix 2+3wW=0 u 2+k+3w =0, 0061aaa10T IATHMEPHO#H MOTHOM anre6-

poil JIu uHUHUTE3UMAJIbHBIX OTHOCUTENBHBIX u3oMeTpuil Ly tuma (3).
Ipu 2+3w=0 u k=0 umeem

51=¢+x2y/'—%xzzco+2xl~a)+1x22w',
E2 =y +xPw-x2x3c,, &3 :—(1+ X% )co;
y' =dyld®, o' =do/dx3,
=obC)w=abe )y vl
rae @ =e\X° o =w\X" )y =w\X’ | — pyakuuu. B atom ciayuae nonnas
anrebpa JIu L, GeckoHeYHOMEpHA, €e BO3MOXKHEIH 0a3ic UMeeT BUA
s t
pl’XS pl’ e ,(Xs) pl’ ...,p2,X2 pl+X3 p2, ...,(Xg) (tX2 pl+X3 pz), vy

_%xzz pl—x2x3p2—(1+x3z)p3, 2xtp +x%p,, ...

(Xs)l—l _KleXS +%|x22)pl+xzx3 pz} (s, t,1=1,2, ),
a COOTBETCTBYIOIIHE MPOCTPAHCTBA §3, OMPE/IESIOTCS METPUKAMH:
k 2 -k
911 =912 =0, 922:()’3) '(1+X3 T -Cy,
K 2 |k k-1 2 [k
913=(V3) '(1+X3T -Cy, 923=—(y3) -yz-(1+x3f (c,+C,),

k—2 2 \k 2 2
95:=(v*) -(1+><3T -[yz C, +2(y2 —y1y3)-Cl]:
C,-C,#0, 2+3w=0, k=0.
Tpu 2+k+3w=0, k=0 u C4 +C% +C2;,+C2% =0

&l =a, +x'(2b, —a; )+ x%a, +%x22a3,

2
E2 =y +x%b, +x3a, +x2x%a;, &£3=cy+x%a, +x% a;.
Tak uto nonnas anrebpa JIu L; cemumepHa, Hepa3pemnma, a
X1=Pps X5 =Py, X3 =P3, Xg =X2p +X°p,, X5 =2xp, + X2
1= P, Ry =Pz, Rg=Psy Xy =X"Pg P2, Rg=2X"Py P2, ®)

1 2 2
Xg =—x'p; +x3ps, X5 =Ex2 p, +x°x3p, + X% ps.
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MeTprku COOTBETCTBYIOIMX J3, MMCIOT KOMIIOHEHTSI (5), Uil KOTOPBIX
kK a4

nﬂv=(y3) BC,, CH+C,+Ch+Ch 20, 2+k+3w=0.
Hakonen, ecimu 2+k+3w=0, k=0uC;; =C;,=C,3;=C33=0, 10
1 2 1 12 1 5 1,2

&l =ay +x%a; +x!(2b, —a, )+ x a3+ X" a,+x'x"ag,

1 52
&% =y +x'by + x%b, + x3a, + x'x%ay + x2x3a, +(xlx3 +§X2 as,

1 -2 2
&8 =cy+x%b +x3a, + = x¥ag+ x> a, +x x%a;.
2

3necs nonHas anrebpa Jlu L, sBnsgerca necatumepHoi: Xq,....X; —
Buja (6),

Xsg =x1p2+x2p3, Xy —x* p1+X1X2p2+%X22 Ps3,

X10=X%%p; +[X1X3 +%x22jp2 +x%x%ps.

Omna Taxxe Hepaspemnma. COOTBETCTBYIOIINE IPOCTPAHCTBA

1 ,2)\2
922:—913=[y1y3—§y2j ‘C, 011=012=023=033=0;
2+k+3w=0, k=0, C=const.

Ob6painasce k anreope Jlu Tumna (4), mosydaem, 4To OHA SBISICTCS aljl-
reopoit JIu WHQUHUTE3UMATBHBIX OTHOCHTEIBHBIX H30MeTpHid. [ToHast
Ls coorBercTBYOLIEro Kiacca MPOCTPAHCTB (g, MSATHMEPHA. AHAJO-

THYHO TPOBOASTCSA HCCIEIOBAHUA JUIS OCTANBHBIX LIECTH CTPYKTYp all-
rebp Jlu Eg. Takum oOpa3oM, IpuUXoJUM, B YACTHOCTH, K CIEIYIOIIEMY

pe3ylbTaTy: eciii MPOCTPAHCTBA (3, JOIYCKAIT PaspeliMyr0 TpaH3H-
TUBHYIO IPYIIy OTHOCUTENbHBIX u3oMerpuil Gg, anredpa Jlu Lg xoro-
poit ¢ IBYMsI JIMHEHHO HUJIb-HE3aBUCHMBIMH 3JeMeHTaMH X,, X5, TO

IIOJIHBIC anre6p51 JIn I/IH(I)I/IHI/ITC?)I/IMaJ'[BHBIX OTHOCHTCIIBHBIX I/IBOMeTpI/II\/’I
9THUX g3’y MOTyT OBITh 66CKOHC'—IHOMepHBIMI/I 1 KOHCYHOMECPHBIMU. Mak-

CUMaJibHasg pa3MEPHOCTH MOCIICAHNX paBHA ACCATH.
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V. Makeev

ON THE LIE ALGEBRAS OF THE INFINITESIMAL RELATIVE
ISOMETRICS OF THE SPACES g3y OF A CERTAIN TYPES

We study the infinitesimal relative isometrics of the weight w in the
general metric spaces gz, of the vector elements with a relative metric.

The Lie algebras L,,r >5 of the infinitesimal relative isometrics of the
spaces gz, , and the above mentioned spaces, which have solvable

groups of the relative isometrics of the dimension five of a certain
structures have been obtained in the article.

VJIK 514.75

T.10. Makcaxosa
(Panmuiickuti 60€HHO-MOPCKOU UHCMUNYI)

CBsI3BHOCTH, ACCOHUNPOBAHHBIE
C BBIPOXKXJIEHHOU I'NITEPIIOJIOCOU
IMPOEKTUBHOI'O ITIPOCTPAHCTBA

IMocTpoens! nBoiicTBeHHBIE ad)GUHHBIC CBSI3HOCTH W JBOH-
CTBEHHBIE TIPOESKTUBHBIE CBSI3HOCTH IIEHTPUPOBAHHON TaHTCHIIHAIIb-

HO BBIPOXKIICHHON THIIEPIIONOCHI CHr';1 [1] mpoekruBHOrO MpO-
crparctBa P, (1<r <m < n-1). TToxasaro, 4r0 060OIICHHO HOp-

r
MassoBanHas runepronioca CH, mopoxamaer: 1) B paccnoeHun

0000MIeHHBIX HOpManel 1-ro poma deThIpe HEHTPONPOSKTHBHBIC
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