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ABSTRACT

In this paper, it has been shown that in case the base surface xis a WEINGARTEN
surface (W-surface) and the congruence ; generated by the instantaneous screwing axes de-

rived in |3] is normal congruence, the surface ; may only be a helicoid surface which is a
special W-surface.

1. INTRODUCTION

-
The instantaneous G of the moving trihedron which is connected with

the point x on the base surface x , which referred to its lines of
curvature, for the lines of curvature v = const. is

=g +¢ g, (=0
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and the congruence y generated by G is

y=171+1tg, (g=1

o+ &
T - ViE+ g
[3] and [1].
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-

The condition that y is normal, is
G R=0 . (g o).

And it has been shown in [3] that the base surface x cannot be de-
velopable canal surface, Muliir surface, the surface which have the lines
of curvature v = const. and u = const. considering of plane carves,
tube-shaped surface or general cylindrical surface.

2. In this work, we will investigate the base surface :c considering
it as a WEINGARTEN surface. In other words, we will assume 7 —
f(r), [2] and [4]. We will use the notation \/—E = e, \/C = g for the
purpose of abbreviation. According to this, the definitions of q and

q become
= Y g 8
= eg 1= €g
instead of
q = % E . q =% Gll

v
E\v/G G\/E
3. The condition q; + q2 = 0 may be written as
gu = e.c (V)

from (2.1).

Here, e(v) may be taken as ¢(v) = 1 by the transformation
(2.2) u=u v = ev)

which does not change the coordinate lines. Therefore, the condition
qi + 92 = 0 may be written as

(2.3) gy = e.

Considering ¥ = f(r) and (2.1) in GAUSS-CODAZZI equations, r, =

q(f—r) may be written as

€y Ty

e f@)—r °

Taking ¢ = { (r) arbitrarily, when we take
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(24) @) —r = L, (1 #0)

G
o
T

we arrive at ¢ = e d(u)

Here, d(u) may be taken as d(u) = 1 if we make the transformation

25)  u=4du),v=yv

which does not change the coordinate lines.

From there, we find

(2.6) Y= e.

Considering ¥y = £'(r) . 1y, (2.4) and (2.1), ¥} = qQ{(r —F) may be

written as
Y = g.b(v)

Here the function b(v) may be taken as b(v) = 1 by the transformation
(2.2).. Therefore, we find

en Vg
From (2.6), 12.7) and (2.3), we find

08 e e

Since we may write the equation —rf = ¢, + @2 as

- ( €y ) 1
—rf = —) . =,
g /v ¢©8
here considering i = f{(r), (2.4), (2.3), (2.6), (2.7) and making the neces-
~ sary abbreviations, we find
(2.9 2y - (rg)2 = afu).

Considering (2.8) and (2.9), we may write

ry — 1/ al@) — @0
10, \ a(w) — (0

Iy = _’! -

From the condition of integrability ry, = ruy, we find the equation be-
low:
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(2.11) a'—2 (1g) (1)) . = =2 (—“i—> la—(r{)?) |
‘t’ 4

The solution of this differential equation is as F(r,u) = 0 where 1 is
r=r(u). This case corresponds to a’ # 0. If a’ = 0, at the end of app-
ropriate calculations, (2.11) becomes

Va— (0P = -k

(2

where k is a parameter. If we consider (2.10) here we find the differenti-
al equation

(2.12) v + k 1y = 0.

The solution of the equation is as

(2.13) r=r (kv—u) .

From this, we see that the base suzface ; is a helicoid surface. The heli-
coid surface is a special WEINGARTEN surface.

Therefore the following theorem may be stated:
2.1. THEGREM

If the base surface x of the congruence y is a WEINGARTEN surface,
in case this congruence is normal congruence, this surface may only be
a helicoid surface which is a special W-surface.
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