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ABSTRACT. In this paper, we study Smarandache IT;II5 curves of biharmonic
new type constant IT,— slope curves according to type-2 Bishop frame in the GO £3.
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1. INTRODUCTION

Let v be a unit speed regular curve in GOL* and {T,N,B} be its Frenet-Serret
frame. Let us express a relatively parallel adapted frame:

VTH1 = —ElB,
Vrll, = —eB, (1.1)
VB = e1II; + eoIls,

where

s es (B,B) = 1, s es (Hl’Hl) =1, Jsoes (H27H2) =1,
Isoes (B.II) = ggpes (B, Ilz) = ggpes (IT1,II2) = 0.

We shall call this frame as Type-2 Bishop Frame. In order to investigate this
new frame’s relation with Frenet—Serret frame, first we write

_ /.2 2
T =1/€] + €.
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The relation matrix between Frenet—Serret and type-2 Bishop frames can be
expressed

T = sin®A (s) II; — cos A (s) Iy,
N = cos 2 (s) IT; + sin2A (s) Iy,
B=B.

So by Frenet—Serret frame, we may express

€4 = —T1cosA(s),

€ = —T1sin2A(s).

The frame {II;,II, B} is properly oriented, and 7 and 2 (s) = [ x(s)ds are
polar coordinates for the curve . We shall call the set {IT1,IIs, B,e1, €2} as type-2
Bishop invariants of the curve v, [22].

With respect to the orthonormal basis {e1, ey, €3}, we can write

II, = 77%61 + ﬂ'%eg + W?eg,
Iy, = mie; + ey + mhes.
B = Blel + 3262 + Bgejg7
Theorem 1. Letv: 1 — GOL3 be a unit speed non-geodesic biharmonic new type

constant TIy—slope curves according to type-2 Bishop frame in the SOL3. Then,
the parametric equations of v are

x(s) = /e_flﬂ cos{rs] cos €+ sinfks] sin €~R3 [sin [ks] cos € cos [R1s + Ra]

— cos [k$] sin € cos [R1s + Ral]ds, (1.2)
y(s) = / o & coslis]cos €~ L sinlis] sin €+ R i1, 1101 cos @ sin [Ry s + Ra)

— cos [ks] sin €sin [R1s + Ra)]ds,
z(s) = % cos [ks] cos (’E—% sin [ks] sin E+R3,

where R1,Ra, R3 are constants of integration.
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2. SMARANDACHE II1IIs CURVES OF BIHARMONIC CONSTANT II5-SLOPE CURVES
ACCORDING TO NEW TYPE-2 BISHOP FRAME IN SOL SPACE

Let v : I — GO L3 be a unit speed curve with constant curvatures in the Sol Space
GOL? and {II;,TI,, B} be its moving type-2 Bishop frame. Smarandache IT;TI,
curves are defined by

1
11, I1> m ( ) ( )
Theorem 2. Lety: I — GOL? be a unit speed non-geodesic biharmonic constant
I1,—slope curves according to type-2 Bishop frame in the SOL3. Then, the equation
of Smarandache 11111y curves of biharmonic constant Ilo—slope curves is given by

Y, (8) = —=—=[sin€cos[Rys + Rs] + cos € cos [Ris + Rolley
€] + €5
1
+—=—=[sin €sin [R1s + Ra] + cos €sin [Rys + Role;
€1 + €
1
+——=|cos € — sin €¢|es, 2.2
e%+e§[ es (2.2)

where R1,Ra are constants of integration.

Proof. We suppose that « is a unit speed non-geodesic biharmonic new type-2 con-
stant Ilo—slope curve. Then,

IT; = sin €cos [R1s + Ra| €1 + sin Esin [R1s + Ra] ez + cos Ces, (2.3)

where R1,R2 € R.
Then by type-2 Bishop formulas (2.1) and (1.1), we have

IT; = cos €cos [R1s + Ra|e1 + cos Esin [R1s + Rz €2 — sin Ces. (2.4)
Substituting (2.3) and (2.4) in (2.1) we have (2.2), which completes the proof.
In terms of Egs. (2.1) and (2.2), we may give:

Theorem 3. Let v : I — GOL3 be a unit speed non-geodesic biharmonic constant
I1,—slope curve according to type-2 Bishop frame in the SOL3. Then, the parametric
equations of Smarandache 11111y curve of biharmonic constant Ily—slope curve are
given by
1 .
———=——/cos ¢—sin €]
. VA3

I, (8) = 0 [sin € cos [R1s + Ra] + cos € cos [R1s + Ra]],
1716
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1

e\/e%+e§
1,11, (S =
y 1 2 ( ) \/ﬂ

1
2, (s) = ——=—=][cos € —sin €],

where R1,Ra are constants of integration.

[cos E—sin €]

[sin €sin [R1s + Ra] + cos Esin [R1s + Rz,

Proof. Omitted.
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