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A. Kuleshov

About one projective invariant of a family
of hyperplane elements with envelope surface of centers

In multidimensional projective space a family of hyperplane elements
with envelope surface of centers is considered. The problem of construc-
tion of differential invariants of such a family is set. This problem is
solved in a general case characterized by non-degenerating a certain ten-
sor. The solution is based on the method of moving frames and calcula-
tion of exterior differential forms of E. Cartan.
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00 ogHOM Knacce KOHIPY3HLMIA KOHUK
B TP€XMEpPHOM NPOEKTUBHOM NPOCTPaHCTBE

Hccnenyetcsa nBynmapamMeTpUdecKoe ceMeHCcTBO (KOHIPYIHIIMS)
V,xomuk Cs P;, umeromux e pokanssie Touku A u A, , xa-
caTeNbHblE K KOHHKE, B KOTOPBIX IIEPECEKAIOTCS B XAPAKTEPUCTHYE-

CKOM TOYKE AO IINIOCKOCTH KOHHUKHU U ABJIAIOTCA aCHUMIITOTHYCCKUMH
KacCaTCJIbHbIMH TMOBCPXHOCTH (AO) , 4@ KaCaTCJIbHBIC K JIMHWAM Ha

(4,) . coorBercTByrOMmIMM (OKANBHBIM JIMHUAM Ha MOBEPXHOCTH
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(4;,) @, j,k=12, i+ j), nepecexaroress B XapakTepHcTHYE-
ckoif Touke A; mnockoctu (A, A, A;)n sBastores acumnroTnye-
CKMMH KacaTeJIbHbIMH K nosepxHocTr (A, ) .

Knrouesvie cnoea: @OK&HLHEI}I TOYKa KOHHKH, XapaKTCPUCTHYCCKasd
TOYKa, aCUMIITOTUIECKNE JIMHUU, TOPCHI.

1. TeopeMa cyniecTBOBaHUA

Teopema 1.1. Konepysuyus konux C [1, c. 26—28]
— N l2 02 _ 3 _
F=2xx"-(x")"=0, x =0 (1.1)
cywjecmeyem u onpeoeniemcsi ¢ npou3eoIoM mpex QYHKyui 08yx

apeymMenmos.
Hokazamenvcmeo. Umeem

w, =0, &) =0, o =0, v} =0,
o =a0’, @, =a0', 0 =bo;, ©) =bo,,
da+aQd=0, db+bQ)=0, (1.2)
o, =mo' +mao’, o] =m0 +mo’;
o +@; -20, =nw +nw,
rie
Q=w, -0 -0, +o], (1.3)
ab # 0. (1.4)
3aMbIKas ypaBHEHUS
@y =0, @) =0,07 =0, @) =0,da+aQ=0,db+bQ=0, (1.5)

HAaX0UM
(b-a)w; Ao’ =0, (b—a)wy Aw' =0. (1.6)

CrnenoBaTensHO,

b=a- (1.7)
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Cucrema ypasuenuii [1padda xourpysuumu V, konnk C npuHH-
Yp Py 2 p
MaeT BUJL
o, =0, &) =0, o =0, w, =0,
a)13 —aw?, a)g —aw', a)lo =aa)32,a)§ =aa)§, (1.8)
oy =mio' +myo?, 0} =mio' +mio?,
a)1 +a)2 20)0 =mw +n2602
Ee 3amMbIKaHne UMeeT BHU/I
Am! A"+ Ami Aw® =0, Am A o' +Am; A @ =0,
An Ao +An, A’ =0, (1.9)
rae
1 1 1 0 3
Am; =dm; +m, (v, — 3),
1 _ 1 1/ .0 2 1 3
Am, =dm, + m, (0, —w; + 0, — @),
2 _ 2 2 0 1 2 3
Am; =dm; +m; (0, — 0, + ©; —®;), (1.10)
2 2 200 3
Am; =dm; +m; (o, — ),
. 0 1 _ 0 2
An, =dn, +n (o, —o,), An, =dn, +n,(@, —w;).
Nmeem
S, =3,¢9g=6,5,=3,0=9, N=3-3=9=0.
CucreMa B MHBOJIOLUHMH H ONpPENEISeT PEIICHHE C IPOU3BOJIOM
Tpex QYHKIHMIT ABYX apryMEHTOB.

2. ®okanbHble TOUkH KoHuKkH C €V,

Nwmeewm [2, c. 141]
—d’ =(x'0* +xX’0")a+x’ 0},
——dF X (xoa) +x a)3)+x (x o' +x (03)— 2.1

-Xx (x0w8+xa)1 +Xx a)g).
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YuureiBas ndaddoss ypaBaenus (1.2), momydanm
X =0, ¥’o' +x'w’ =0, (2.2)

1
_EdF =x'x*(no' +n,o) +x"x' (0" — @) + X% (o' — ) .

CrnenoBarenbHo, GoxanbHble Toukn konuku C € V, onpenensior-
Csl CHCTEMOM alre0pandecKux ypaBHEHUH

2x'x* —(x")* =0, x’ =0,
x'(x'xPn = x°x'm} = (m - D)x"x?) - x* (x'xn, - (2.3)
—(m; =)x’x' —x"x’m)),
TO €CTh CHCTEMOM
2x'x* = (x")* =0, x’ =0,

2x'x? (ml2 (") +(m —m3)x'x* —my(x*) )2 = (2.4)
— (x1x2)2(nlxl _n2x2)2,

TaK KaK
x'x (nx' = n,x?)?
Yo =751 T 212 1,22 (2.5)
my (x')” +(my —my)x x” —m,(x7)
Touxu 4,(1,0,0,0)u 4,(0,1,0,0) — doxanshbie Touku konuku C .
Ecnu

m’ =0, my=0, m —m; %0, (2.6)

TO ToukH A, U A, ABNAIOTCA CABOCHHBIMH (DOKATBHBIM TOUKAMU
koHMKH C, HOCKOJIBKY IOCIE COKPAILEHHs B IIOCIEIHEM YpaBHe-

HUHU cuCTeMbl (2.4) HA KOHUKH X' X~ , [IOJIy49HM
2x'x* = (x*)* =0, x’ =0, 27
2(m —m3)(x'x*)’ = x'x* (nx' —n,x*)°.

Haxonern, eciu kpome ycinoBuii (2.6) BEIIONHSAIOTCS] COOTHOIICHUS
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n =0, n,=0, (2.8)

TO A ¥ A, ABIAIOTCS CTPOCHHBIMH ()OKATBHBIM TOYKAMHU.
Kourpysuuus V, co caBoeHHbIMH (DOKAIbHBIMH ITOBEPXHO-
cramu (A4,) u(A4,) onpenensoTcs ¢ NPOU3BOIOM OJHOH (yHKIHMU
JBYX apryMEHTOB, & KOHTPY3HIHSA V, CO CTPOGHHBIMHU (hOKAIbHBI-
MH N0BEpXHOCTAMHU (4) U (A4,) — ¢ IPOU3BOJIOM IBYX (PyHKLUIA

OJTHOTO apryMEHTA.
3. AcconnupoBaHHbIe MPSIMOJTUHEIHbIE KOHTPYIHIIUU

Teopema 3.1. Topcwr npsmonunetinvix kouwepysuyut (AA4,)u
(4,4,) , accoyuuposannvix ¢ konepysnyui V, coomeemcmesyom.
Jloxazamenvcmeo. Topchl NPSIMOJIMHEHHBIX  KOHTPYIHITUH
(4,4,)n (4,4,) onpenenstoTcs OAHUM yPaBHEHUEM:
m’(x')? +(m| —m2)x'x* —m(x*)* =0. 3.1

Anammsupys ypaBaenue (3.1), yoexxmaeMcs B CIIpaBeTHBOCTH
CJIEYIOILEH TEOPEMBI.
Teopema 3.2. Topcwr npamonunetinvix konepysuyun (A,A,) u

(4,4,) coomeemcmeyiom acumnmomuyeckum JIUHUAM NOBEPXHO-
cmei (Ay))u (4;) moeoa u moavko moz0a, K020d NOGEPXHOCHU
(4)u (A,) asnsromes cOBOEHHBIMU POKATLHBIMU HOBEPXHOCAMU

KoHepyaHyuu V, .
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V. Malakhovsky

About one class of congruences of conics
in three dimensional projective space

In three dimensional spaceP3 two-parametric family (congruence) of
conics with two focal points A4, and A, are investigated. Tangent lines to
conic in these points are asymptotic tangent to the surface (Ao) and inter-
sect at characteristic point AO of the plane of the conic. The tangents to

lines on (A,;) corresponding to focal lines on the surface (A;)
(@, j,k =12, i# j) are asymptotic tangent to the plane (A4;) and in-

tersect in characteristic point A of the plane (4,4, 4,).
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KoHrpyaHumsi KBaApuK B TPEXMEPHOM NPOEKTUBHOM
NPOCTPaHCTBE, aCCOLUUPOBaHHas C Napoii NOBEpPXHOCTEN

Hccnenyercs aBymapaMeTpudyeckoe CeMeHCTBO (KOHTPYdH-
) K, kBaapuk Q B TPEXMEPHOM IPOSKTUBHOM IIPOCTPAHCTBE
P;, obmapgatromee cieIyrOIMME CBOMCTBaMI: Ha KaXKJON KBaJpUKe
QO € K, nmerotcs e pasiudHble poKanbHble TOUKH A U Aj, (o-

KaJIbHBIC KacaTeJbHbIC B KOTOPBIX MEPECEKAIOTCS B OJHON TOYKE
Ay ¥ SBJIAIOTCS aCHMIITOTUYECKAMHU KacaTeJIbHBIMH MTOBEPXHOCTU
(Ay), a KacaTembHBIC K JIMHUSAM Ha MOBEPXHOCTH (A;), COOTBETCT-
BYIOIIMM (OKaJIbHBIM JIMHUSM Ha MOBEPXHOCTH (Aj) (i, j, k=1, 2;
I # ]), TaKKe TIEPECEKAlOTCS B TOUKE Az U SBISIIOTCS ACHMIITOTH-

YECKHMH KacaTeIbHBIMU MOBEPXHOCTH (Aj3), IPUYEM aCUMITOTH-
YECKHE JIMHUH, orubaeMble KacaTelbHbIMU AgA; U A3A;, COOTBET-
CTBYIOT, Ay M A; TIOJIIPHO COTIPSIKECHBL.
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