Bol. Soc. Paran. Mat. (3s.) v. 2023 (41) : 1-3.
©SPM ~ISSN-2175-1188 ON LINE ISSN-0037-8712 IN PRESS
SPM: www.spm.uem.br/bspm d0i:10.5269/bspm.50873

On Quasi Focal Curves with Quasi Frame in Space

Talat Korpinar
ABSTRACT: In this study, we firstly characterize focal curves by considering quasi frame in the ordinary

space. Then, we obtain the relation of each quasi curvatures of curve in terms of focal curvatures. Finally, we
give some new conditions with constant quasi curvatures in the ordinary space.
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1. Backround on Quasi Frame

By way of design and style, this is model to kind of a moving frame with regards to a particle. In
the quick stages of regular differential geometry, the Frenet-Serret frame was applied to create a curve in
location. After that, Frenet-Serret frame is established by way of subsequent equations for a presented
framework [1-18],

Vtt 0 K 0 t
Vin | =| —x 0 7 n |,
Vib 0 —7 0 b

where k = ||t|| and 7 are the curvature and torsion of ~y, respectively.
The quasi frame of a regular curve + is given by

tAk

t:t = —
a= BT A

by = tq/Ang,
where k is the projection vector [4].

For simplicity, we have chosen the projection vector k = (0,0,1) in this paper. However, the g-frame
is singular in all cases where t and k are parallel. Thus, in those cases where t and k are parallel the
projection vector k can be chosen as k = (0,1,0) or k = (1,0,0).

If the angle between the quasi normal vecctor ng and the normal vector n is choosen as v, then
following relation is obtained between the quasi and FS frame.

tq = t,
ng = cosYn+sinyb,
by = —sinyn+cosyb,

such that short computation by using Eqs. (1 — 3) yields that the variation of parallel adapted quasi
frame is given by

thtq = xilg + %qu,
thnq = —%1tq + %3bq,
thbq = —%th — 731q,
where
2 = KCcost, iy = —ksineg, =1 +7,
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and
tq X ng = by, Ng X bg =tq, bg X tq =ng.

In this paper, we study quasi focal curves in the Euclidean 3-space. We characterize quasi focal curves
in terms of their focal curvatures.

2. Quasi Focal Curves with Quasi Frame In E3

The focal curve of « is given by
B =a+ ¢ ng + ¢ybg, (2.1)
where the coeflicients ¢, ¢, are smooth functions of the parameter of the curve ~, called the first and
second focal curvatures of «, respectively.

Theorem 2.1. Let v : I — E? be a unit speed curve and B its focal curve on E3. Then,

sy o | " e
= a+e_f%—23ds(/ef 52578 0 4 Opng + (— — e xde(/ef 278 0 C))bg, (2.2)

2 2 2 2

where C' is a constant of integration.

Proof. Assume that « is a unit speed curve and f3 its focal curve in E3.
So, by differentiating of the formula (2.1), we get

B'=01-s¢, - so¢y)tg + (¢} — #3¢)ng + (¢ + #3601 )bg
From above equation, the first 2 components vanish, we get

1 =0 — ¢y = 0,

<Z5/1 — 230,

|
e

Using the above equations, we obtain
3
¢11 —— (1 =sa¢) =0,
b

n143 73

by =—.

o+ 278
o) o)

By integrating this equation, we find

o = ] = dS(/ of T g oy,

2

b=k T [ ey, )
2 2 2
By means of obtained equations, we express (2.2). This completes the proof of the theorem.

As an immediate consequence of the above theorem, we have:

Corollary 2.2. Let a: I — E? be a unit speed curve and B its focal curve on E3. Then, the focal

curvatures of 3 are
_ [ zizs Fizs g ot
¢ =ce /=5 ds(/ef = 205+ 0),
2
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¢y = L ﬂe*f%ids(/ef %idsﬁds—FC).
2 2 2

Proof. From above theorem, we have above system, which completes the proof.

In the light of Theorem 2.1, we express the following corollary without proof:

Corollary 2.3. Let v : I — E? be a unit speed curve and B its focal curve on E3. If 1, 55, 323 are

constant then, the focal curvatures of [ are

A O
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11.

12.

13.
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15.
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17.

18.

7%1%38
= (— > C
¢1 (%l +e 2 )7
1 i, 1 _ =
by = — — (— 4 Ce = ")
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