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ABSTRACT

Hypernormal curves on Riemannian hypersurface have been defined and studied in the paper of U. P. Singh.
In this paper, we define hypernormal curves on the generalized Weyl hypersurface and we determine
tangential and normal components of the congruance of the hypernormal curves.
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GENELLESTIRILMIiS WEYL UZAYINDA HiPERNORMAL EGRILER
OZET

Riemann hiperyiizeylerinde hipernormal egriler U. P. Singh’nin makalesinde tanimlanmis ve incelenmistir.
Bu calismada genellestirilmis Weyl uzaymnin hiperyiizeylerinde hipernormal egriler tanimlanmis ve bu
egrilere ait kongriiansin tegetsel ve normal bilesenleri belirlenmistir.

Anahtar Soézciikler: Hipernormal egriler, Genellestirilmis weyl uzayi, Intrinsic egrilik vektorii, Normal
egrilik.

1. INTRODUCTION

An n dimensional GW, is said to be generalized Weyl space if it has an asymmetric conformal

metric tensor g; and an asymmetric connection V satisfying the compatibility condition given

by equation
V,.g;=2T, g; (1.1)
where T, denotes a covariant vector field and V denotes the usual covariant derivative

Under a renormalization of the fundamental tensor of the form g, = A g; the
covariant vector is transformed by the law
T, =T, +0, InA,where A is a scalar functionon GW, .
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Let Lij.k denote the coefficients of the asymmetric connection V, . So, a generalized

Weyl space is shortly written as GW, (Lij.k . &y» Ty

The main properties of GW, (Lf/.k » 8;» T};) can be expressed as follows

8y = 8w) T 8l (1.2)
Vi&w =28m T (1.3)
Vi 81 =28 T (14
gue" = 6! (1.5)
v,.g" =21, g" (1.6)

where gy and &l denote symmetric and antisymmetric part of g respectively.
The symmetric part of connection coefficents L"jk are given as ([1], [2], [3])
Loy=wi=|'
(k) =k T

Jk}_(é‘; Tk—i—é‘,i Tj—gjkg'"iTm) (1.7)

i
where [ 'k} are second kind Christoffel symbols defined by

J
i1 (,.,)[ag(,-r>+5g(k_r)_ag(jk)] (1.8)
jk| 2 at

A quantity A is called a satelline of weight {p} of tensor g, if it admits a

transformation of the form
A=24 (1.9)
The prolonged covariant derivative of a satellite 4 of the tensor g; of weight { p } is

defined by

ViA=V A pT. 4 (1.10)

Let C: x' = x'(s) be curve in GW, . The generalized covariant derivative along the
curve C ofthe tensor field 7' is defined by
oT P
— =50V T (1.11)
5. o0
where f(kl) the components of the tangent vector of the curve C .

The Frenet equations of C may be written as [4]

i i

58,
() = K(a)é:(aﬂ) _K(a—l)g(a—l) (a = 1,2,...,n 5 K(O) = K(n) =0 ) (112)

os
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In the above equation §(ia) (a =2,...,n) denote the components of « - th normal with

weight {— 1} normalized by the condition

23€ia) Sl =1 (1.13)
of the curve C and x(,) (@ =1,...,n—1) denote the - th curvature of weight {— 1} of the
curve C.

Let an 7 — dimensional hypersurface GW, given by the equations y“ = y“(x')

(a=1,.,n+1;i=12,..,n) beimmersed in a generalized Weyl space GW,_, .

The prolonged covariant derivative of the satellite A , relative to GW,,, and GW,
are related by

ViA=B/V, A (1.14)
oy’
Xk

where B] =

The components of any vector U relative to GW,,, and GW, are related by

U®=8BU' (1.15)

The prolonged covariant derivative B;" is given by

VB! =W,N“+ 4] B} (1.16)

where W, are the components of second fundemental form of GW, defined by

W, =g.N’V, B} (1.17)

i

and A;’ are defined by

4] =gV, BB g" (1.18)

The components ¢“ and p' of the first curvature vectors of the curve

C: x' =x'(s) withrespect to GW,,, and GW, are given by [5]

n

g° = =K, N+ p'B’ +1"B] (1.19)
os

where K(») is the normal curvature of the hypersurface in the direction of the curve C defined by

dx' dx’
Ky =Wy — (1.20)

and I" are the components of intrinsic curvature vector of the curve C in the hypersurface
defined by
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dx' dx’

=g 2 (121)
ds ds

The prolonged covariant derivative of the unit normal is given by
Vi N“ =g, B (1.22)
2. HYPERNORMAL CURVES
We consider a congruence of curves given by unit vector field 4 in GW,,,; as
A =r"Bf+CN" @2.1)
If we use the relations
8oy AW =1 (2.2)
8N NP =1 (2.3)
Cup A*N’ =cos (2.4)
in (2.1) we have

— i — qin?

C=cos® , g;r'r’ =sin” 0 (2.5)

where 6 denotes the angle between the unit vectors 4 and N .

A curve of the hypersurface will be called a hypernormal curve if A% can be written as
the following form

A =uq” +vE&s, (2.6)
Using the relations (1.12), (1.16) and (1.19) we obtain
§.qa 2 sa a dan(l) a
— =K + K, K +—
Ss O] 65(1) @ (2)5(3) ds q
5'[Pi + Il] ji r r i a
:[—_Kn f(kl)g(j)ij"'(p +1 )Ark é(’;)]Bi + (2-7)
os
dln Kn r r (23
+[ +(p'+1 )f(ﬁ)er]N
ds
Eliminating fé’) from (2.6) and (2.7) and using the equations (1.19), (2.1) and (2.5) we
write
. ) ) ~ dlnk ) . O'[P +1']
rizu(p + I+ wik & ——— L (p A Iy
(p ) [ (1)5(1) s (p ) 5s 28)
+K, SE(];) g(ﬁ) ij +(p" +[")A»{k 5(];) ]
dl dnk,
c=cosl =ux, +w[ EK” +(pr+1’)§(kl) W, —d—(l)zcn] 2.9)
s s
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where w is defined by w = .
Kn K@)
Using the relation (1.12) with respect to GW,

n

and considering the relation
Ky = k) +5)" +KG)
we obtain
rr=u(p' +1)+ w[(/c(zﬂ) + 2k(yK () + K(Z,))g("l) +
dink, . . I
+—Op +i(lnﬂ)pl 2
ds ds k| s
k& gV (T I AL EG

where k(l), k(z) are first and second curvatures with respect to GW, and K(;y is scalar function

defined by x(;) = ngijl’.l‘/ .

Thus we obtain that the tangential components #' and the normal components ¢ of any
hypernormal curve in the hypersurface GW, are determined by the equations (2.10) and (2.9)

n

+k(l)k(2)§(l3) + (2.10)

respectively.
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