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3.I1. BaasieBa, M.C. ByxTak

INOJTYUHBAPUAHTHBIE IIOJIMHOMBI BTOPOI'O ITIOPAIKA
HA MHOI'OOBPA3HUU JIYYEN IPOCTPAHCTBA A;

HalineHsl MUHHMaJIbHBIE OCHALIEHHS, O3BOJIIOINE 3a/1aBaTh HA MHOT000pa3uu
nydeil TpexmepHoro ad@UHHOrO NPOCTPAaHCTBa OTHOCHUTEIGHO HHBAapHUAHTHBIE
KBa/IpaTH4YHbIC ()OPMBI C MOCTOSIHHBIMU KO3 duieHTamu. J[oka3aHo, 4TO TaKHUX
OCHAIICHHI UMEEeTCs [IBa M KAXKI0€ U3 HUX MOPOXKAAET CBOIO CTPYKTYPY B KOKa-
caTeNibHOM PACCIOCHHH YKa3aHHOro MHorooGpasus. J[okazaHo, 4To B Jr060M H3
9THX CIy4aeM OTHOCHTEIbHO MHBAPHAHTHAs KBaapaThuyHas auddepeHunanbHas
(dopMa Ha THHEWYATOM MPOCTPAHCTBE MPOMOPLHUOHATBHA TOM, 4TO 3a1aeT MOJY-
PHMaHOBY METPHKY Ha MHOTOOOpA3HH MPUIIOKEHHBIX BEKTOPOB. HaiifeHs! Tpyr-
bl CTAIHOHAPHOCTH HAWJCHHBIX OCHAILICHMI, M JUISl 3THX TPYII YKa3aHbl OJHO-
MepHBIe MOATrpyNbl. JlaHHAsS paboTa MUMEeT OYCBHUIHYIO CBsI3b ¢ pabotamu [4—6]
BTOPOTO aBTOPA.

KnroueBble cnoBa: unsapuanmmuas xeaopamuunas opma, noosudCHOU penep,
MHO2000pasue nyuel.

1. Oneparop, nogo0HbIH KoBapuaHTHOMY Tu(depeHTUATY

JepuBanuonssie GopMyIsl MOABIKHOTO perepa {M,e;,e,,e;} TpexmepHoOro agd-

(MHHOTO IPOCTPAaHCTBA A; MMEIOT BUJ
dM =o'e;,

j i’j:1’253’
de; = wje,,

i
rae dopmet [Ipadda [1] o ,®; moauuHEHBI ypaBHEHUSM CTPYKTYPEI ahGUHHOrO Ipo-
CTpaHCTBa

do' =o' /\(s); ,do){ =cof-‘ /\0)-,{ (i,j=1,2,3).

PaccmoTpnm MHOTOOOpa3ne Beex MPsIMBIX B IPOCTPAHCTBE A;. ByzaeM cunTaTh, 4T
Ha KaXI0H MpsSMOHN 3alaHa OPUCHTAIUS TAKUM OOpa30oM, YTO MOJYYCHHOE 4-MEpHOE
mddepeHurpyemMoe MHOrooopasme JIyuei ecTh IiiaIkoe MHOrooopasue. 9To MHOT000-
pasue 0603naunM L . Texymmii ameMeHT MHOT000pasust — niyd [ . JIokalbHbIe KOOP/H-
HATHI JIy4a [ — KaK TOYKH MHOT006pasus — mycTh obo3Havarores 1 (i =1,2,3,4).

ITomemaeM BepHUIMHY MOABHKHOIO perepa Ha TEKyLIMH Tyd /, a BEKTOp e; pernepa

MyCTh COHAIPABIEH C TeKymuM JydoM. Torna ndaddoBer Gopmbr o', 0%, 0)13, o)g SIB-

JISIOTCS JIMHEHHBIMU KOMOMHALMAMU BETUYUH df' W He couepkar auddepeHnnanon
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rapaMeTpoB, OTBETCTBEHHBIX 32 U3MEHEHHE perepa Mpu GUKCUPOBaHHOM Jyde. Takue

¢opmbl HazbIBatoTCsl TiaBHBIMHU [1]. Otn dopmbl col,o)z,o)g,mg (6azoBbIie opMmbl)

YHOpaBJIAOT CMCHICHUCM JIy4da, U

o' A0’ Ay A®; 0.

Xopomo  W3BECTHa  poOJb  KBaapaTHYHOH  anddepeHIUanbHOl  OpMBI

2(0)%0% -0’ o)g) =2(dM,de,,e;) B reoMeTpuM IMHEHYATOTO TPOCTPAHCTBA (B YaCTHO-

CTH, oOpaleHue eé B HyJIb IS JIy4da peryJroca JeaeT 3TOT JIyd TOPcoBbIM). [loctaBum

CIIeIYIOIIIIA BOIPOC: HACKOJIBKO 0c000€ MOJOKEHUE 3aHMMAeT 3Ta KBaapaTHYHAs (op-

Ma Cpey TeX OJHOPOIHBIX KBAaJAPATHYHBIX MHOTOWIEHOB OT 0a30BBIX (OpM JIHHEHYa-

TOTO HPOCTPAHCTBA, U O0JaJalOIMX CBOHCTBOM OTHOCHTEJIBHOW WHBAPHAHTHOCTH II0

OTHOIICHUIO K HEKOTOPBIM HpeO6paSOBaHI/I${M, Ha Hall B31J1A] CCTCCTBCHHBIM.
O6o3Hayas, kak B [1],

© =, o =n/, i,j=1273k=1234,

1

3aKJII09a€eM, UTO n=n’=ni=n5=0. (1)

JlaHHBIE COOTHOMLICHUS Cy>aloT MONHYI0 adduHHyIO rpynmy, IeHCTBYIOIIYIO B Ka-
caTeJbHOM MPOCTPAHCTBE MHOTrooOpasus L, 10 HEKOTOpo# moxarpynmsl. OcraBinuecs
hopmbl

1,2 1 2 3 3 3 3
T, T, Ty, Ty, Ty, T, T3, T 2)
YTPaBISIOT CMEIIEHUEM periepa pHu (GUKCHPOBAHHOM JTyde.
Beeném MaTpuuHO3HaUHYO hopMmy [2]

o2

0 o 0 o

0 o o 0

=1 2 0
Q) @2 ©

2

0 o o

12

®; 0

Tor,ua CIIpaBCAJINBbI COOTHOLICHUA

(3 Al 32 3 32
de—eAQ—(m A®; O AD; OF AW (93/\033),

3 1 3 2
O] A®3 O] AO; 0
3 1 3 2
W, AN W5y A
dQ-QaAQ=| 2773 72773 s 1 s s
W] A®3 O] A3

3 1 3 2
W) A®; O AO3
SIcHO, 4TO MOCIEAHHE COOTHOIICHHUS SABJIAIOTCS CTPYKTYPHBIMU YPaBHEHUSMHU
JIMHEMHON CBSI3HOCTH B TOM M TOJILKO B TOM Cjlydyac, Korjga BHCHIHUC KBaJApPAaTUYHLIC
thopmbl
o’ AY, o AT, i=1,2,3; a=12,
Pa3I0XXKUMBI IO BHEITHUM KBaJIPaTHIHBIM (hopmMam

B p

o’ A0", 0% AoY, oog‘/\cog, o,p=1,2.
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MeI He mpepronaraeM JaHHOE YCJIOBHE BBIMOTHEHHBIM. OnpeneniM, OQHaKo, Ore-
parop YV, ykasaB ero neiicTBue Ha MaTpuiy H = (hl]) CIIEYIOLIMM 00pa3oM:
Y(H)=dH -QH —(QH)"
Ecmu matpuuHOo3HauHas Gpopma (2 ompenenser apPUHHYIO CBSI3HOCTH, TO OIIEPaTOp
Y ectp omeparop koBapuanTHoro auddepenuupoBarus. O603HATNM
oot 0 0

12
T, w, 0 0

M= : 3)
0 0 n% nlz
0 0 n, m
Oneparop Y, (H)=8H -TIH —(TIH )"

MMeeT OYeBHIHBIH CMBICH (& — cuMBOMI An(depeHIMpoBaHNs 0 BTOPHYHBIM Hapa-
MeTpam).
[Tycts Ha MHOTOOOpa3nu L 3amaH OXHOPOTHBIN MHOTOWICH BTOPOii creneEn ®@ OT
muddepeHnraioB 6a30BEIX GopM
— a f B
D = a,,0" 0" +2b,,0 co3 + Cop®3 O

4)
Aog =g > Cap = Cpo > o,p=1,2.

ay ap by by

ay, a,, by b
Marpuia noivHoma L=|2 22 72 T2y %)
by by oy o
by by ¢y oy
TpeboBaHue MOTyHMHBAPUAHTHOCTH MOJUHOMA (4) OTHOCHUTENBHO onepaTopa ¥ mpu
(hMKCHUPOBAHHBIX 0A30BBIX MAPAMETPaX MPUBOINUT K YPABHEHUIO

¥, (L)=8L-TIL—(TIL)" =ZL, (6)

rae E — ndaddora 1-popma. [ToctaBum crnemyromryro 3amady. OTBICKAaTh YCIOBUS Ha
HEHYJIEBOH MONMHOM (4) ¢ IOCTOSHHBIME KO3 dureHTamu 1 Ha nipadpdoBy popmy E,
YTOOBI IPX OTCYTCTBUU CBsI3el Ha GopMmel (2) BeIonmHsIIOCH TpeboBanue (6). Ilpaddo-
By popMmy E OyzeM MCKaTb B BUJE

E=x7 + X, +x3fc2 +x,T5 + xsn; + x6n]3 + xﬂrg -i-xgﬁ3 . 7)

IIpenssBnennoe Hamu TpedoBanue (¢ yuérom (3), (5) — (7)) IpUBOAUT K cuUcCTEME
ypaBHEHWI, MATPUYHAS 3aITUCh KOTOPOH UMEeT BH]

- a,(2+x,) 2a,+xq, X34, X4 X5y Xedyy X0y Xgdyy
é 0 a,(1+x)  ap+x,a;, ay +x3a,  ap(l4x,) Xsa, Xea, Xpa, Xgdp,
Tr,} 0 Xdy Xydy 2a,+x30y, 207 +X,0y, X5y Xy Xply, Xgly,
n% 0 by, (2+x,) by +by,+x,0;, x3by, x4y, xsby Xeby x,byy xghy,
Ax T2 |= 0 A= b, (1+x)  by+x,b, by+xsby by (l4x,) xsby xgby, xiby xby )
Tl',g 0 by (1+x,) by +x,by, bytxsby by (14x,) x5byy xgby X;byy Xiby,
TE% 8 Xbyy X,y by +byy+x3hyy by (243,) Xsbyy xgbyy X7byy Xy,
Ttg c,(2+x)  2¢,+x,0, X361 X4 XsC1 Xl %761 X6
3 0 ep(l+x) ey tx0y, Cli X361 ep(1+x,) x50, X6e, %05 Xl
T XAy, Xyl 20,4 x50y 205X,y XsCyy XgCyy XoCpy XeCoy
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[TockonbKy NaHHOE ypaBHEHHE HE JIOJDKHO HallaraTh orpaHuueHuil Ha ndadpgossi
¢dopmst (2), To matpunia A — HyneBas. B To ke Bpems marpunia L (cm. (5)) oTiimuHa ot
HyJIeBOU. YKa3aHHas COBOKYITHOCTb YCJIOBUH BBINIOJIHEHA, €CIIH U TONBKO €CIIU

Xs=Xg=X;=%=0, x, =1, x, =0, x3=0, x, =—1,
ay =y =ay =byy =b, +by =by, =¢;; =¢p =0.

Takum O6p330M, C TOYHOCTBIO 10 YHUCJIOBOT'O MHOXHTECIIA,

0 0 0 1
0 0 -1 0
L_O—IOO’
1 0 0 0

CoO0TBETCTBEHHO E= —TC{ - n% .

OrmernM, uTo monuHOM P WHBapHAHTEH, ECITH M TOJNBKO €CIIH
1,2
T +7n; =0. )

Benencreue (1) Baemnee nuddepeHnnpoBaHue MOCIEIHEr0 YpaBHEHUS NPHBOIUT K
ToXnecTBy. [Ipu BeimonHeHnu (9) moiyvaem HMoArpymIy npeodpa3oBaHuil pernepa, om-
penensieMyro IepUBalMOHHBIMH (DOPMYJIAMH

oM = e,
e, = le, + e, + e,
e, = The, + e, + e,
de; = mes,
n} + n% =0.
I'eomerpuuecknii cMpicn ycnosus (9), nornonaeHHoro (1), Takos:
5(eiese3)e; = (e,e,¢;) S,

rae cumBol (abc) 0603HauaeT KOCoe NPOU3BEICHHE BEKTOPOB a.b,c .

2. Bapnanusi 0lHOPOIHOI0 MOJIMHOMA OT 0a30BbIX (hopM

Jna maneHedmero HaM moTpeOyIOTCS CBSA3M HAa BTOPHYHBIE MapameTpsl. JeHcTBys
Kak B [3], noiydaem B 0003HayeHusIx [1,3] Bapuaiyu riaaBHbIX (GOPM B BHIE

S = —mﬁng + oY,
Sof = -y + Mo, (10)
o,p=1,2.
[Mpumenus (10) x (4), moxyvaem, 9To
3D = (8ayy —a,pmh — aowrté)(x)o‘mB +
+2(8b,p b1y — by, mh + auan + baﬁrtg o ob + (11)

+H(8cyp —C\pTty, — Coy Th + meﬁrc3 + ZCaﬁng ol b,



ﬂUﬂyﬂHBﬂpMHHTHbIB 110JINHOMbI BTOPOIro Nopagka

9

B atux gopmynax & — cumBon auddepeHIUpOBaHHs 110 BTOPUUHBIM (CIIOEBBIM) Mapa-

MeTpam.
KBanpaTuunsblii nonuHoM @ okaxeTcs OTHOCUTENIBHO MHBAPUAHTHBIM, €CIIN

D =00,

rae ® — Hekoropas ndaddona popma. rtak, ycroBre 0OTHOCHTENTFHON HHBaPHAHTHO-
cTH uMeer, ¢ yuetoM (11), Bun

STHHBIMHU K03 ¢purmentamu. imenHo,

Bx

dagp =AMy, +ag,mi +Oayg,

3 3
8byp = byp i, + by T — Ay —Dbypmy +Obyy

8cyp = CypTiy, + oy T = 2buﬁn3 - ZCaBng +0cyp,
o,B,y=12.

[IpuBenem moapoOHYIO 3aMKCh TMOCIETHUX COOTHOIICHWH IUIS TTOJWHOMA C TOCTO-

ap, (@ +2m] ) +2a,m =

ay

by (©+2m 73 )+ (B, +by )i —ay @ =0,

0+2n; ) +2a;,m, =0,

1, 2 1 2 _
ap, (®+Tc1 +7t2)+a11n2 +ayn; =0,

1,2 3 1 2 3 _
b, (@)+Tt1 + 15 —n3)+b117t2 + by, —a,n =0,

1,2 3 1 2 3 _
by, ®+n1+n2—n3)+b11n2+b22n1—alzn =0,

by, (®+2Tc§ —1't§)+(b12 +by) )Ty —ay,n’ =0,

o (©+2m) 273 )+ 2¢,,m] — 2,7 =0,

C

0y (©+2m3 =273 )+ 2¢,,m = 2b,,m =0.

ITomaraem

Amnanorn4so (8) rmoxyvyaeM MaTpUYHOE YpaBHEHHE

S O O O O O O O

a,,(2+x,) 2a,+x,a,,

a,(1+x)  ay+xa,

XAy,

by, (2+2,) by +by, x50y,
_ b, (1+x,)

b21(l+x1)

x,by,

e, (2+x)  2¢,+x5¢,

clz(l+xl)

XAy,

Xyl

by, +x,by,
by, +x,by

Xby

Cp X561y

Xyl

X34y,

ay +X3ay,

20, + X0y, 2ay,+X,a,,

x3by,
by +x3by,
by +x3b,,
by +byy +x3D,,
X3
€ X300,

2¢),+X,C5y

X4l

a,,(1+x,)

x4by,
by, (1+x,)
by, (1+x,)
by, (2+x,)
X4
¢ (1+x,)

2,5, +X4Cpy

X5ty X6y
X5y Xy
Xl Xeln,
x5y xgby
x5, xgby
Xsby Xgbyy
xsby, Xgbs,
X5C1 X6l
X5C1p X6C12

Xs5C X6l

1,2 3 1 2 3
12 (®+11.'1 + 75 —27t3)+c,]7t2 + ¢y — (b, +b,)T” =0,

ol 2 1 2 3 3 3 3
O =X + X, T + X370y + X475 + XsT0) + XM + X705 + XgT .

X701
X749,

X707,

by (x;=1) xgby, —ay,

x;by
x;b,,
X;by,
X761
X712

X7€2

Xgdy
Xgdyp

X3y,

Xghy
xghyy
xsby
XC1
XgC12

XgCpo
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VYcnoBus, HanaraeMele Ha MaTpuIly B, — Te JKe, UTO U 4YTO U A MaTpuusl 4. B nan-
HOM CJIy4ae OHM NPHUBOIAT K €AUNHCTBEHHOMY (C TOUHOCTBIO JI0 HEHYJIEBOTO YHCIOBOTO
MHOXHTENS) PELICHUIO

ay =ay =day =by =by —1=by +1=by =¢; =¢y = ¢y =0,
X +tl=xy=x3=x,+1=x5=x, =x, -1=0.
Takum 00pa3oM, ¢ TOYHOCTHIO IO HEHYJIEBOTO YHCIOBOI'O MHOXKHTENS, KaK M PaHb-
11e, IMeeM
_ 12 2 1) _
®= 2(0) 05 —® 033) =2(dM ,de;,e;).
Onnako gpopma ® omimuaercs ot ¢popMsl = . FimenHo,
.3 1 2
O=my—-m—7;. (12)
CornacHO TIpHBEAEHHBIM BBIIIE pE3yJIbTaTaM, 3alMIIeM BapHALMIO HaiJICHHON
KBaZpaTU4IHON GOpMBI
_3 1 2
0D =(ny —m —my)D .
Taxum o6pa3om, popma ¢ JIUIIE OTHOCHTENHFHO HHBAapHAHTHA Ha JIMHEIYaTOM Mpo-

CTpPaHCTBEC, a PIHBapPIaHTHOﬁ OHa OKaXXETCA MPH BBIMTOJIHECHHUH CIICAYIOIICTO Ha60pa yc-

JIOBHH:

m=n’=ni=n}=0, 1 +n}+7 =27, (13)

[Tocennemy paBeHcTBY B cucteme (13) MOXXKHO mpHaaTh Oojee TeOMETPHYECKYIO
¢opmy, a UIMEHHO:
S(eje,e3)e; =2(ejeye;)de; .

O‘ICBI/IZ[HO, YTO YpPAaBHCHHSA (13) BBIITOJTHEHBI JJIA MHOFOO6paSI/I$[ CKOJIB3AIIUX BECK-

’
TOpPOB B 3KBI/Ia(1)(1)I/IHHOM IMPOCTPAHCTBE A , 1 IIOJaBHO — IJIA MHOFOO6pa3I/I${ puiio-

’
JKEHHBIX BEKTOPOB B A; .

3. OnHOMepHbIe NOATPYNIIBI
Jst Gasuca {e,,e,,e;} MMeeM IepUBALIMOHHbIC (OPMYIIBI
e, = Tle, + e, +mie;,
e, = The, + e, +Tae;,
ey = mye, + Mye, + Myes,
npuuem dopmsl [padda nlj CBsI3aHBHI B cirydae (9) COOTHONICHUAMHU

o211
=my=m+mn =0,

W =

T

a B ciy4ae (12) — coOoTHOIIEHUSIMA
1 _ 2 _ 1, 1 _3_
Ty =7 =7+ —7m; =0.
Kaxxmas 3 AByX IOCIEIHUX CHCTEM YpPaBHEHHUIl BIIOJIHE MHTETPHpPyEeMa U OIpeesseT
(xaxgas CBOIO) MOATPYIILY IOMHOH MuHelHo# rpynnsl O6o3nauuM ux G, u G, . Haii-

JEM oHOMEpHbIE oArpynmsl rpynn G; u G, .
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[lycts {p,, p,, p;} — HENOIBIKHEIA 0a3uc, IPHYEM BEKTOP p; MapaLIeIeH HEmoj-
BIDKHOMY HAIIPABIICHHIO BEKTOpA €, . ITycTh Kaxuplil BeKTOp Oasuca {e,,e,,e;} 3aBUCHT

OT oztHOTO TIapameTpa ¢ . Toraa cBs3b IBYX 0a3MCOB MOXKHO BBIPAa3UTh YPaBHEHUSIMU

e, =x (t)p + %, (1) py +x3(0) p3,

e, =y (Op +y,O)p, + y;(O) s, (14)
e = z(t) ps-
.. x () x (1)
npuaEM yll o yz o 2(t)#0.

3aMeTHM, 9YTO COOTHOIICHHS ng = n§ =0 Hamu yxe yureHsl. JJudpdepenmupyem (14), a

pe3yNbTaT 3aluChIBAEM, IIPHUMEHSI BBIPA)KEHHE BEKTOPOB HETOABIKHOTO Oa3mca depes
BEKTODHI €,,€,,e; . Torna oka3pBaeTcs, 4To

dxyy dxp x dyny dy,x dz
B e o B SO 4 G S8
X172 X112 X112 X112 z
Teneph ypaBHeHue T, + n% =0 IpUHHMAET BUA
— g% X2|_
dxqy yyy —dyp Xy =d Vo =0
Y €r0 OYEBHUIHOE PELICHUE
X X
U 2 =const 20, (15)
N N
a ypaBHEHHUE n% + ni - ng =0 npUBOIUTCS K BHIY
d(x;1 7)) _dz
X102 z
ofl11ee penieHre KOToporo
X X
I 2| =Cz, C=const#0. (16)
N N
Hannexaumm BeiGopom 6asuca { p;, p,, p;} npusoaum perenue (15) k Buay
R
N N
AHanorn4HeIM JieiicTBIEM NpuBoaAMM penteHue (16) k Bumy
X X
=z.
Yo
I'pynma G, m3oMopdHa rpymie MaTpuI
12 3
q a9 L s
1 23 a a|_
G & a4 LT
@G @

0 0 a
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A rpynna G, cOOTBETCTBEHHO U30MOp(hHA IPyIIIe MaTPUI]

1 2 3
G a9 .
1 2 3 a4 3
@ @ al, |, L|=a.
3 a a4
0 0 a

[TonmHOM, OT KOTOPOro TPEOOBAIH HMOJYWHBAPUAHTHOCTU IO OTHOIICHHUIO K HEKO-
Topoii moarpymme rpymmsl (1), okazancs BIoigHe OkugaeMbM. OHAKO MOATPYIIT CTa-
IIMOHAPHOCTH OKa3aJIOCh JIBC, MMOCKOJIbKY IMOJTYWHBAPHUAHTHOCTh UMEJIACh B BUY HU3HA-
YaJIbHO B pa3HbIX CMBICJIaX.
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Cratbg noctynuia 23.11.2012 r.

Badyaeva Z.P., Bukhtyak M.S. SEMI-STABLE SECOND-ORDER POLYNOMIALS ON THE
VARIFOLD OF RAYS OF THE A; SPACE. Minimal riggings making it possible to impose rela-
tively semi-stable quadratic forms with constant coefficients on the varifold of trivariate affine ray
space. It has been proved that there are two such riggings, and each of them generates its own
structure in cotangent bundle of the specified varifold. It is proved that in any of these cases rela-
tive semi-stable quadratic differential form on the ruled space is proportional to the form that im-
poses a semi-Riemannian metric on the varifold of added vectors. Stationery state groups are
identified for the discovered additional structures, and one-dimensional sub-groups are specified
for these groups. This work is apparently related to the works [4, 5, 6] of the second author.
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