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SUMMARY

Gaussian and mean curvatures, K and H_, for parallel surfaces in E° are given in [2].
In the present note, by means of higher order Gaussian and mean curvatures, we calculate the
P 3 g ,
generalized the curvatares K, and H, in E™, n> 2.

I. BASIC CONCEPTS

DEFINITION I.1: Let M; and M, are two hypersurfaces in Eo+1, with
unit normal vector N; of My,

n4]
N: = E aj 9

i=1 3Xi

k4

where each a; is a C* function on M;. If there is a function f, from M,
to M, such that

f: Ml —_ 1\12
P £(P) = (pr-tray(P), ., pass + rangi(P)),
then M, is called a parallel hypersurface of M;, where r ¢ R [1].

THEOREM 1.1: Let M; be a parallel surface of the surface Mc E3,
Let the Gaussian curvature and mean curvature of M be denoted by K
and H at the point PeM, respectively, and the Gaussian curvature and
mean curvature of M; be denoted by K; and H; at the point f(P) e M;,
respectively. Then we know[1] that

K

Kr = 1+r H4-r2K

and
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H -+ 2 K

Rl ey e g

THEOREM 1.2: Let M be a hypersurface of Enfl and K{,K,, ..., Ky
are the higher order Gaussian eurvatures and k;k,, ..., ky are the
principal curvatures at the point P ¢ M.

Let define of function
¢: M — R
P—s O(P) = @ (rki.ky,....kq)

1 + rkj).

P

I
=

Then we have that

n n n
D(rkykppnky) =14+ 1 2 k412 S kkg+...4+m I K
: i=1 icj i=1

or
DO(r.ky.ky,kn) = 1 4+ v Ky + 2K, 4 ... + 2Ky,

where r € R is given in definition 1.1 [3].

THEOREM 1.3: Let My be a parallel hypersurface of the hypersurface

M in En+l, K K,,...,Ky denote the higher order Gaussian curvatures of

M, at the point P € M. K; and H; are the generalized Gaussian and
mean curvatures of M;, respectively, at the point f(P)e M;

Suppose the function
:M — R
P—s OF) = Ok k... kn)
n
= El (1 + rky).
Then we have
0 D(r,ky ky,....kn)
(2"

K; = (a)O(r.k.ko... . kp)
and
8D(r.ky k.. kn)
H, — Or

(D(l',kl ,kz,. A ,kn)
[31].
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THEOREM 1.4: Let M be a surface of constant positive Gaussian cur-
vature K with no umbilics. Let rj=1/ \/—K and r,—=—1/ Vf define
parallel sets M; and M,, respectively. Then M, and M, are immersed
surfaces of M which have constant mean ecurvatures \/.K and ———\/K,
respectively. If M’ is a surface with constant mean curvature H (non
zero) and nen zero Gaussian curvature, let r=—1/ H yields a parallel
set that is an immersed surface of M’ with constant positive Gaussian
curvature H2[2].

II. GENERALIZED THEOREMS

THEOREM II.1: Let M; be a parallel hypersurface of the hypersurfa-
ce M in Entl, Let K{,K,....,Ky denote the higher order Gaussian curva-
tures of M, at the point P € M and let

bl

bX I‘.Ki = —1

i=1

then generalized Gaussian curvature of My is

1
Kr — F .
PROOF: It follows from Theorem 1.3 that the generalized Gaussian
curvature of a parallel hypersurface is given by

on @ (1’, kl’ kz PYYTTY kn)
(or)»
@) @ (v, k5, &z 0.0y Kn)

Kr:

=1

Iy

1

n
(14 rky)
i=

o 2

k;

]T.

<1
14+ 1Ky + 2K, + o0 21Ky g+ Ky

since we have,

then
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n
I Kk
i=1
K.r ——
n
I kK
i=i
or
1
Kr —_ rn
n-1 X
Note that there exists a sphere in E3 such that X Kj=—1

THEOREM IL.2: Let M; be a parallel hypersurface of the hypersurface
Min Entt. Let Ky,K,, ..., Ky, denote the higher order Gaussian curvatures
of M, at the point P ¢ M and let

n
Y (i—)riK;=1
i=]

then the generalized mean curvature of M, is

PROOF: Theorem 1.3 gives us that the generalized mean curvature of
a parallel hypersurface M, is given by

& D (v, ky, ky yoeey ki)

or
H: = O (1, ky, ky, ..., kp)

K, + 21K, + ... 4 nmiK,
14Ky + 2K, 4+ ... - 1K, -+ K,

1 | rKy + 22K, 4 ... 4 nrnK,

I 1 + I‘Kl —f— 1‘2K2 —{—- e + l‘nﬁlKn~1 + I’nKn

n .
2 it K
1 i=
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n
1— 3 (—)rK
=1

R .
T n
1+ = l‘iKi

since we have that

then we get that

Hy = — .
r

COROLLARY: In the case of n = 2, Theorem II.1 and Theorem II.2

reduce to the results of [2].

OZET

SABIT EGRILIKLI PARALEL HIPERYUZEYLER UZERINE

[2] de verilen E3 deki paralel yiizeylerin K; ve Hy, Gauss
lama egrilikleri, bu ¢alismada, n >> 2 olmak iizere, En+l deki
mertebeden Gauss ve ortalama egrilikleri yardimiyla genelle
ve hesaplanmgtir.
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