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STRIPED NETS IN A THREE-DIMENSIONAL SPACE OF
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Abstract. Striped nets in a two-dimensional Riemannian space are in-
troduced and studied by Stauber [3] and Komisaruk [1]. Properties of some
special striped nets are found in [2]. B.Tsareva in [4] and [5] defines and
studies striped nets in a two-dimensional space of Weyl.

Striped nets in a three-dimensional space of Weyl are defined and studied
in this paper.
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1. Preliminaries

Let in a three-dimensional space of Weyl W3(g;s, Tx,) with a fundamental
tensor g;s and an additional vector T}, be given three independent fields of
directions v*. There is a net (11), v, g) € W3, defined by the independent fields

[e%

of directions v for a = 1, 2,3. The reciprocal covectors v; of v* are defined by
[0 «
the equations:

(1) Uigk = 5,2 = Uigi = (55
(03 «
We standardize the fields of directions v* by equation [6]
(e
(2) gisvivs =1.
[eNe%
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If wﬁ is the angle between the fields of directions v* and gi, then following
e [0

[6] we have

(3) Gisv'v® = cos w.
a af

In [6] there is introduced the prolonged covariant differentiate of the satellites
of the fundamental tensor g;s with weight {k}. From [6] we have

(4) Vigis = 0, Vg™ = 0.

There V is the symbol of the prolonged covariant derivative, and ¢* is the
reciprocal tensor of g;s. In [6], the following derivative equations are worked

out:

: . a . a
(5) Vk’gl = %:kgl, vk%z = —Zk%i, g = 1,2,3.

From (1) and (3) we have g;,v* = gk cos wﬁ From (4) and the last equation
[0} (e}

after the prolonged covariant derivative and contracting by g” we obtain

g g
(6) Tjcosw +Tjcos w = (cos w)
«

agv v ox av

J

2. Striped nets in W;

2.1. Striped nets of first kind

Definition 1. The net (11),12),15) € W3 will be called a striped net of first
kind if

(7) Wi = AO; + pd;,

where o # § and o, 8 = 1,2, 3.

From the definition it follows that the gradient of the net angle wﬁ ; belongs
[0

to the platform, defined by the covectors %j and %j.
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Proposition 1. The net (11), v, g) € Wy is striped of first kind if and only
if:

o2 g .
(8) <Tj cos w + T’ cos w)vJ =0, (o, 0,7) =1(1,2,3),(2,3,1),(3,1,2).
o o3 B oo/ y

Proof. Let (111,221, g) € W3 be a striped net of first kind. From (6) and (7)

we obtain

(9) jij COSC(;% + 1;1]' COS#{)X = (é)(%)j + N'I/B)ja (047/8) = (17 2)7 (273)7 (37 1)

From here, after contracting by v* we obtain the equations (8).
¥

(The branched indexes are not to be summed.)

Conversely, let equations (8) be satisfied for a net (11},121,131) € Ws, then
equations (9) follow easily which shows that the net (11),12),%)) is a striped net
one of first kind. O

2.2. Striped Nets of second kind

Definition 2. The net (7,1), v, g) € W3 will be called a striped one of second
kind if:

(10) o('zdﬁj - (/x\(%j —|—'[ﬂ)]) + /“W}ja (aaﬁaV) - (1a273)7 (2a37 1)7 (372a 1)

Proposition 2. The net (11),12),23}) € W3 be striped of second kind if and
only if:

g g . .
Tjcosw +Tjcosw || v/ —v) ) =0,
(11) 1 o2 2 ol J\1 2
(a’ /87 ’7) = (1727 3)7 (27 37 1)7 (37 2? 1)'

Proof. Let the net (11},221,131) € W3 be a striped of second kind. From (6)
and (10) we obtain:

(12)



From here, after contracting by 11)j — gj, gj — gj and gj — Qljj respectively we
obtain (11).
Conversely, let equations (11) be valid for the net (111, v, 131) € Ws. From (6)

and (11) we obtain (10), i.e. the net (11),121,%)1) is a striped one of second kind.
O
3.1. Striped Nets

Definition 3. The net (11), v, g) € W3 will be called striped, if it is a striped

net of first and second kind.
From Proposition 1 and Proposition 2 it follows:

Proposition 3. The net (111, v, g) € Wiy is striped if and only if:

o o . . .

Tjcosw +Tjcosw || v/ —v! +17 | =0,
(13) oI T s )\e T Ty

(Oé,,@,’)/):(1,2,3),(2,3,1),(3,2,1).

Corollary 1. The striped net (71),121,%1) € W3 is a geodesic net if and only

if
Tw* =0, « # 0,
o o
g g
(14) T cos w (vF —vP) + T}, cos w(v® —vF) =0,
o ey e BT el 4
(G{?ﬁ?,.)/) = (17273)7(2737 1)7(3727 1).
Proof. Following [6], we have
Tk
(15) T" =0, a#o.
o o

From (15) and (13) we obtain (14). The converse is also true. If (14) is valid
for the striped net (11), v, g), the is a geodesic one. Il

Corollary 2. The striped net (11),121,%1) € W3 is chebyshevian of first kind
if and only if:

g g o2
(16) To* =0, TpoFcosw — TP cosw =0, a #6; a,3=1,2,3.
a o a o o B B o
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[6]:

Proof. Chebyshevian nets of second kind are characterized by equations

(17) :‘fkg’fzo, ato: a,f=1,23

From (17) and (13) we obtain (16). The converse is also true. If (16) is valid
for the striped net (11), v, g), the net is a chebishevian one of second kind. [

1]
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NBNYHU MPEKN B TPUMEPHOTO ITPOCTPAHCTBO
HA BANJI

NBau Ar. Banes

Pe3tome. B paborara ca mepuHMpaHU M W3CJIEABAHN WBUYHA MPEKHA B
TPUMEPHO BaliioBo mpoctpanctso W3, Ilonydenn ca xapaKTepUCTUEM Ha TE3U
MPEKH, KOUTO Ce U3Pa3ABaT C 3aBUCHUMOCTH MEXKY IIOJIETaTa OT HAIIPABJIEHU Ha
MpekaTa, KoepUIMeHTUTEe Ha NePUBAIMOHHUTE YPABHEHUA HA MpeXaTa U bI'bja
MEeXIy ToJieraTa OT HampaBieHus. Hamepenu ca HeOOXOAUMU U TOCTATDLYHU

yCcJiaoBuUA OaldE€Ha MBUMYHaA MpPEXa Ja € I'eoJe3nYHa UJIN yebuIesa oT BTOPpMU pPOI.

18



