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ABSTRACT

The purposz of the present paper, as the application of orthogonal nonholonomic frames, is to
reconstruct the some results of Riemannian Geometry determined by a symmetric tensor a,,

Composed of n-different eigenvectors of a,,.

1. INTRODUCTION.

V. Hlavaty 1957) introduced the concept of
‘the nonholonomic frames and used it sucoess-
fully as a tool to develop the algebra of the
unified field theory in the space-time Xi. In
our previous paper Chung K.T. & Hyun J.O.
1976 and Hyun J.O. 1576, we introduced the
concept of the general nonholonomic frames
and orthogonal nonholonomic frames to an n-
dimensional Riemannian space V,, and const-
ructed the characteristic orthogonal nonholo-
nomic frames of V, determined by a symmetric
‘tensor a,, composed of n different eigenve-
ctors of a;, and to derive its particular
properties.

This paper is a continuation of Chung K. T.
& Hyun J. O. 1976. and Hyun J. 0.1976 The
purpose of the przcant paper, as the applica-
tion of orthogonal nonholonomlc frames, is to
reconstruct the some resultse of Riemannian
Geometry determinsd by a symmertic tensor
ai, Composad of n different eigenvectors of
A

2. PREL IMINARY RESULTS.

In the present section, for our further dis-
cussions, results obtained in our previous paper
Chung K. T. & Hgun J. O. 1976 and Hyun
J. 0. 1976 will be introduced without proof.

Let V, be a n-dimencional Riemannian space
referred to a real coordinate system X° and
defined by a fundamental metric tensor hg,,
whosz determinant

def
@.n h = Det((h,;))#0.
According to (2.1) there is a unique tensor

h*=h"* defined by

def
2.2) hay B = 8%

The tensor h, and h* will ssrve for rais-
ing and lowering indices of tensor quantities
in V, in the usual manner.

If e, (i=1,2,---m>, are a sct of n linearly

3

independent unit vectors, then there is a
unique reciprocal sat of n linearly independent
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2/ X %

i . . .
covariant vectors e; (¢=1,2, --n), satisfying

. , ? 3
with the vectors e and e a nonholonomic

frames of V, is defined in the following way:
If T‘I are holonomic components of a tensor

density of weight p, then its nonholonomic
components are defined by

. 0a Ty def AP g”"'é,e 1

7
A 3ef pet e,

From (2.3) and (2.4

(2. 40b T =A4P T ¢ o
... et 2

The nonholonomic frame in V, constructed
by the unit vectors e”, G=1, -+ ,n>, thangent

to the n congruences of an orthogonal ennuple,
will be termed an orthogonal nonholonomic
frame of V,.

Theorem{2.1). We have

2.5) hij=8,;, hi=8d,j e'=é", :a:g;.
H ]
Theorem (2.2). The tensors ki, A*, and

8: may be experessed in terms of e, as follows;
1

2.6) hu=Xee,. "= el 8:= Leer
LI N

1et 11t

And let e* be unit eigenvectors determined
$

by a symmetric covariant tensor a,
they satisfy

Then

@.7 (an—M hap) e‘=0 (M scalar)
1 : 1]

For our further discussion, we need the
tensors ®’a,,, defined as

(2.8) o def

)ﬂu, = Qi
('wa“=<pl)a‘.aﬂl’
A simple inspection shows that (¥, is.

symmetric.

Lemma (2.3). Every eigenvector

e* of a5, is also an eigenvector of the tensor
1]

Paze, (p=2,3>
Theorem (2.4). The nonholonomic compon--
ents of ®a,, are
[T b yJ
(2.9) Pa=M"8 or a=M'8,,, (p=1,2,-)
x x l, n x

Theorem(2.5). The tensor a,, may be

expresszd in terms of ¢, as follows:
1

»
.10 (’)d“= ZM 812,(p= 1,2,:4,)
R

3. MAIN RESULTS.

In this section, our main results will be-
proved as application of orthogonal nonholon-
omic frames.

Lemma{3.1). The nonholonomic component.
of tensor 8 are

G0 8 =h,; bt

]

Proof. From the results of (2.2), (2.3)and(2.4)

) 220w ik w k& »
b h¥i=hi, eeh ¢ e=hyh ee=8;
t 5 » v i

(*) throughout the present paper, Greek indices take values 1, 2,n unless eplicity statedoth—
erwise and follow the summaticn convention, while Roman nindices are used for the nonhlonomic

component of a tensor and run from 1 to n.
ention.

Roman indices also follow the summation conv-
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Theorem(3.2). We have

i
(3.2)a (aa —aa )a’=(n—1)a,,,.
A ik hk1j

pi
G.2)b %(auau—auau) a
ok

S AW 77 Gk
x 0x

Proof. By means of (3.1)

(3.2)a (apjtin—ama,;) Zj =8lajr—am 8,‘,
={n— l)a,..

(3.2) b may by proved as follows:

ok i
o (amaij—amap)ah

ok o ok ok
=_ax" 8*0;1 T oxd sia.h=wa,1

ok
BT

Lemma (3.3). We have

i
(3. 3) a a,j €x e,=1

i
a e ¢,=0
tj 2

Proof. Accoording to the results (2.5,

a3, e e;=8.,~
L

(3.3) a a,; e e::B,,’ e: e:=ef1 e:=1
j
Similarly,
G.3)b a,,-e; ei=8,,- e; €,=0
P

Theorem(3.4). If e; are orthogonal unit eig-

envectors of ai,, then
L A
Q. (apjan—amna;;) €; ex €; ep=1
Proof. By means of (3.3)
k1 j ok
(arjon—ama,;) e; en €; en
h i\ [ 3
=(asje; € (auer €r)

ik r
—{are; er) (a1je; ex)=1.

Referances

1. Chung K.T. & Lee H.W. 1975. n-dimens-
ional considerations of indicators, Yonsei
Nonchong, Vol.12.

2. Chung K.T. Hyun & J.0. 1976. On the
nonholonomic frames of V,. Yonsei No-
nchong, Vol. 13.

3. Eisenhart L.P. 1947. An introduction to
Differential Geometry with use of the
tensor calculus, Princeton University
Press.

4. Hyun J.O. 1976. On the characteristic orth-
ogonal nonholonomic frames, Joural of
the Korea Society of Mathematical Edu-
cation. Vol. XV, No. 1.

5. Hlavaty 1957. Geometry of Einstein’s uni-
fied field theory, P. Noordhoff Ltd.

6. Weatherburn C. E. 1957. An introduction to
Riemannian Geometry and the tensor
calculus. Cambridge University Press.

£ Bl AE, nAl9 & Eigen-VectorEol 213t A Tensor g déld g 5o 4+ Riem-
ann#{Tae] 2712 RS Orthogonal Nonholonomic Frames M/ sl= =2+ Wi stz .

— 163 —



	ABSTRACT
	1. INTRODUCTION 
	2. PREL IMINARY RESUTS
	3. MAIN RESULTS
	References
	<요약>



