Erc. Unv. Fen Bil. Derg., 10, 1-2 (1993) 1-4
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SUMMARY

i this paper, il has been showed that the parsilel image of & hypersurtace in 2 im3d
wnder 10e paturel map which preserves the connection Has consiant principel Curvatures.

Prelimiparies

letMbea hgperau: face of n- sl:menswnal Euclidean space EN with connection D, X(M°
s the space of vector fields ol Mand & ‘12 %2, Xg -y De principal orthogonal unit vectors in
1{). Then we have

<D %> =0
and for i#j,

«Dxj % %> =0.

Thmwmmluﬁe that the companents of the vestor fields Ox; ¥, and DxJ!, in the
srection of X; are 2erv. S0,

D% n=1 i i
: 2o X , 3. =0
PR n
n-1 s ;
DX = T o %, ol =g (n
¥ 5 , 4. =1.
,1 ey 19 3 ] |
Row we will find & relation between the coetficients sJ,k a3 follows:
We know that,
Dx; Xj Xy + &y, Dxj X > = 0. (2)

Considering the equation { 1) and (2) together
Vi = -ty

i3 oblained. .
This shows that coeificients o' ji are anti-symmetric.

Mow, the Codazzi - Meinerdi Equation can be wrilten as follows:

Dy, LX) - B 1% = LG, for i 4],

Dy. I:]:(J-D k% = LU Dy, %) Dy x)
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Thus,
n-1 -1
xi[kj! xl + kjaizi ‘Ki + kj E ﬁijsxs - K}'ikl] xl-k‘&}]]xj -‘ki 2 aji'sxs-kiaij,- Xi
jasai ‘ jhsai
n-1 n-1
A A j b3 j -
e k3¢ 33}(3 + kjalij Xj t ksalisxs =0
jassi jeori

Sinceiz j2 §,hen,
n-1

. 2 {aijs{k]"k‘s) + ajw (ka'ki)} Ry = 0. (3
jesei

On the ather hand , it §3 known that X, 's are the Tinearly independent, for 1< m < a-1, bythe
eiation (33,

oy =
kiv¥j (4
and .
L
“‘js ® e 8l
. kjky
i3 oblained .

MATURAL MAP ARD PRINCIPAL CURYATURES

Let M be a hypersuriace of n-dimensionsl Euclidean space EP witt® unit normal .
N=(zy, 8y, .. 8y}, Where esch i3 & €% on . LletM = {p+eNypin M} for r « 0, thelis,
if p={py, Py, bpd isin M, then,

U (p) =g iy = (py e ey (p), ., by ¢ rag (B)) isin M

The mapf is calted the natural map of Mirto My, and if fis univalent, then M, iz e
paraliel hypeysurface of M11].

THEDRER 1: Let {11 > M, be 3 natural map. Then Sy =X LY and
U Tk = LXTor Xin hp and f preserves principal direclions of curvature. ¥here Hp is tangent
space ol p in™M,Land Lo are Weingarten meps on Mund M,., respectively [1i.
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On the Principal Curvatures of Parallel ......

If M and M, are hypersurfaces of n-dimensional Euclidean s space vilh connections D'end
D", respectively, then a map T:M -> M, is coanection preserving if f4D,¥=D'y yfsY for all
vectors X and vestor fields Y [1).

Now, let X be o unit vector al m in Mwith LX =¥X, s0 Lr{f:X) = L{X) = KX and

T2 ={l+rk)X.if l+rk=0,thenfaX = 0and L (f4X) = kX = 0,30k =0and | = 0 thusi+r k2 O
1f My is 8 hypersurfece { 1].

THEOREM 2: Let M be a complete and connected hypersurface in ER. If natural map fis
a connection preserving map then each k; iscomstent, fort <i <n-1. .

PROOF:-iet X; and xj be principal local vector fields on r1 and L be Yreingarten map on
Hp. Thus from Theorem 1,

TaDyX; = Dyi¥; +1 L DXy =D xjna; = Dy i (RjLX;)
*
or
DLXIX) + Dx1|'x + rDan !'Dx; =0 (5).

is expressed.

Since 1% = ki%;, 1 <1, j, < n-1, then by the equation {5},

n-1
Dyixi¥; + Dyki¥j + Plyguiki Xj - L Zaljg %) =0
3]
or
n-1 ° a-1
ki Z a‘isx3+ X‘ [kll Xj + kj E aijsxs & kX [kll Xj
3¢j )
nl -1
erkly X el - X kaljs¥g=0
%) 3tj
i3 obtained.
finally, we get
A-1 ' :
Ll (4 kg +rkikgekg¥ + &, a srks) % + Xilk; 101k 0.
s

Since X;, 1 4i <n-1,are hnear!ulndependem then we have

X; [kj](‘ﬂ'kl') =0 (5)



*

As Kilig

and _
) kj(!+rki)a‘ji=0
or ]
G’ja (ki+kj+rkikj-k3} =0. {7)
Since 1+rk;# 0, by the equation(6) we obtain
X [kj] =0 {8)

S0 , by the equation{ 4) we have

Furthermore, let m be & non- umbilic point in the connected neighborhood A of m. Since
X;,1 i £n-1,areorthonormal then, LX; = k;X;. For i=j, the equation (S) can be expressed as
follows: : -

Dyixi%j * DxikiX; = MOiixjki% - LDy Xj = 0

kiDyi%; +¥i [ki.]xpki Dyi¥i+ rkiXilk; lxirﬂi Dyi¥; - LDyt = 0.

or

On the other hand , the equation (9) implies that DX, = 0, s0

xi[ki] Xi + fkixilki] Xi =
or

xi [kil ('*rki)xi =0.
Therefore ,

x,—lki] =0, {10}
Thus the equations (8) and (10) imply that k; are constant on A,

Corollary! :I.el;,- ,1 21 2 n-1, be denoted principal curvature of M. If k; *s are constant then
&; ' sare constant. '
Proof: It is clear that from

&

k“ =

b+ 1k

Corellary2: If the natural mapof M onte M, is a connection preserving , then the
hypersurfaces Mand M, have the constant principat curvatures

E® DE PARALEL HIPERYOZEYLERIN ASLI ECRILIKLERI DZERINE
“DzeT

Bu makalede E® (n >3 )" de bir hiperyizeyin konneksiyonukoruyan dodl doniisiim
altundaki bir paralel garintiisiniin asli egrilikierinin sabit oldugu gosterildi.
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