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SEMICANONICAL MOVING FRAME OF THE HYPERSURFACE
IN A UNIMODULAR 4-DIMENSIONAL AFFINE SPACE

LIBUSE MARKOVA
( Received June 19th, 1969)

Let us attach a frame to each point M in A* consisting of this point and of linearly
independent vectors e, , e, e;, e, such that
(ejeee,) = 1.
The fundamental equations of the moving frame and the structure equations {i.e. the
integrability conditions) are
dm = w'e;, de; = e, )

Do’ = o A 03}, Dof = wirwh,  of=0.

We investigate in A* the surface P; given by the differential equation & = 0. Let us
establish the moving frame (M, e,,e,,e;,e,) such that M e P; and the vectors
e, e, e; form the basis of the tangential hyperplane of P ; in the point M. Choosing
o = o*, our surface is given by

ot =0 ?)

After exterior differentiation of (2) we get
o*Awf =0, a=123 3)
which according to Cartan’s lemma results in
of = Rpo’, Ry =R;, )
Let us next assume that on the surface P, the system of subvarieties is given by
o' =?=0. o' =0'=0, o*=w?=0 )

where the forms o', w?, w® arc linearly independent. By affixing the moving frame
to the tissue (5) such-wise that the vectors e, , e, , e; are the tangential vectors at the
point M in respect of curves of the corresponding tissue (5). we obtain

de,lle,, a=1,273,
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which gives rise to following conditions
=0, 7w =0, for a8, (6)

Like usually we denote by d the differentiation so that the principal parametres of the
moving frame are constants, and by =} the form arising from i through putting
instead of principal parametres arbitrary constants in it. Hereupon we may write

ofy = Ry, 0

In respect of (3) and (5) the variations of Rj; and R}, may be obtained in the following
form

ORY, = — Rixi + Ryn! + Rjnl
¥ ! ? ®)
OR}, = Rp.nl — Rjn% + Ryl — Ryl
(do not sum up according to index fi!)
Taking (6) into consideration and after itemizing (8) we get
R}, = RTI(ZH; -5 R}, = R;z(zﬂg - n3); ©)
R'}; = R‘L(Zni - nﬁ);
Ry = R;Z(Zni - ’7:) - R;z“}t? R3.§ = R;;(lng - 75:) - R;A’dl
Riy = R}(2n) — n3) = Rfyni: Ry = R5,(2m3 — @) — Rismi:
R?l = R}‘I(ZR: - "‘) - R‘h"i: Rgz = Rgz(zng - ﬂi) - R§2”21
whence we see that the following specialization
RYi = Rj> = R3; =0, (10)

Riy =R} #£0. R}, =R, +0, Ry =R;+0,

is possible. which gives
7y =2 =75 =0,
i =13, i =73, ni =7}
and since it holds
4w by b =0,
the proceeding of this specialization is concluded.
Geometrical meaning of performed specializations
First let us set the first and second differential of the radius vector of the point
Me Py
dm = o’e,,
d%m = ey(do’” + w’0f) + e;0'0). o, f=1,2,3 (11)
From (11) we may derive that the osculating planes of the coordinate curves are
determined by vectors
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e, Rie; + Rijes + Rie,.
e, Rie + Riye, + Rise,,
e;, Rie, + Rie, + Rise,.
The expression (10) is geometrically characterized in such a way that the osculating
planes of coordinate curves are
(M, e;,e, +e) forthecurve ?=0w’=0
M, e,,e5 +e,) for the curve w'=0'=0 (12)
(M. ey, e, +e) forthecurve '=o0?=0
The plane (12,) and the vector e, (i.e. the tangent vector of the curve ' = w® = 0)
are determining the hyperplane o. Analogous the plane (12,) or (12;), and the
vector ey or e, are determining the hyperplane # or y. The hyperplanes =, #, 7,

have a common straight-line, determining the direction of the vector e; in case that
(10) is realized.

When we guide through the plane (12,) or (12,) or (123) hyperplane containing
the direction of e; or e, or e,, we get the tripple of hyperplanes intersecting
themselves in the straight-line, the direction of which is

e=e +e +e +e,.
Let be the hyperplane
(X — Ep.e,. e, de) =0, (13)
where E, = M — ey, for the following series of values
o =1, B =2, y =3,
a=2 f=3 =1
o =3, p=1, y=2.
Let us look for the point of intersection of this hyperplane and of the straight-line

X=M+te,, (14)
in the motion
= =0.

For the coordinates of this point of intersection we obtain
(R, + R}, = 0.

The specialization (10) is then geometrically determined such that the sought point of
intersection of the straight-line (14) and the hyperplane (13) is

X=M —e,.
As the specialization of the moving frame after the second step is concluded, it is

clear that we cannot get other geometric objects but those, the order of which is
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greater than two. For such a moving frame there holds the following system of dif-
ferential equations

o} = R:,,w”. R:ﬂ = R;,,
wj = Rj,0', (15
R}y =Ry, =Ri;=0, R}, =R}, R}, =R5, R;=Ri,
o ff=1,23.

From the following exterior system

(dR?, + REwi — Ry,0f — Ryl aw’ =0,

(dRj, + Rpsfy — Rp,w} — Rj,0" + R0l aw’ =0, e

of equations (15) it can be derived that the solution of system (15) is dependent on
the seven arbitrary functions of three variables.
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Shrnuti

POLOKANONICKY REPER NADPLOCHY
V EKVIAFINNIM CTYRROZMERNEM PROSTORU

LIBUSE MARKOVA

V ¢lanku je zkonstruovan polokanonicky reper nadplochy v &tyfrozmérném
ekviafinnim prostoru a je dana jeho geometricka charakteristika. Je-li na nadplose
dana libovolna trojtkan, pak vektory reperu e, e,, e; jsou te¢nymi vektory ke kiiv-
kam této trojtkané a vektor e, je ve sméru priseCnice tfi nadrovin, které se ziskaji
nasledujicim zpsobem. Vezmeme oskuladni rovinu jedné z kfivek — rovinu
(M, e,.e; + e,). Potom hledand nadrovina prochézi touto rovinou rovnob&ing
s tenym vektorem druhé kfivky trojtkané e;.
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Pesione

MONVKAHOHUYECKWUW PEMNEP TMOEPMOBEPXHOCTHU
B OKBUAPPUHHOM YETBLIPEXMEPHOM NMPOCTPAHCTBE

JIMBYIIE MAPKOBA

B craTbe KOHCTpyHpYyeTCs MOJYKAaHOHWYECKMIl penep runepnoBepXHOCTH B ye-
TbIPEXMEPHOM 3KBHZ](1)¢MHHOM NPOCTPAHCTBE W IPUBOAMUTCA €ro reomMeTpuyeckKas
XapakrepucTuka. Eciiv Ha mOBEpXHOCTH JlaHa TIPOU3BOJIbHASA TPU-TKAHb, TO BEKTOPbI
penepa e, ez, e3 ABJISIIOTCS KacaTeJIbHbIMH K KPUBbLIM 3TOM TPHU-TKAHU U BCKTOP €4
HapasjeH 1o npﬂMOﬁ. KOTOpas sBJISIETCS NEPECeUYCHUEM Tpex rnnepnnocxocreﬁ,
KOTOpbIE CTPOATCS clieayrolnM obpasom. Bosmém conpukacaroulyrocs njiockocTh
OJIHO# M3 KpHMBbIX — MuiockocTh (M, e,, e; + es). TIOTOM runepIIocKoCTs Mpo-
XOIUT 4epe3 3Ty MIIOCKOCTh MAapaslIeIbHO KACATENIbHOMY BEKTOPY JIPYroW KPHBOH
TPU-TKAHU e,,.
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