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Abstract

In this paper, we characterize Smarandache TNB curves of helices in the Sol space SoF. We characterize
Smarandache TNB curves of helices in terms of their curvature and torsion. Finally, we find out their explicit
parametric equations.
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1. INTRODUCTION

A fundamental advance in theory of curves was the advent of analytic geometry in the seventeenth
century. This enabled a curve to be described using an equation rather than an elaborate geometrical
construction. This not only allowed new curves to be defined and studied, but it enabled a formal distinction
to be made between curves that can be defined using algebraic equations, algebraic curves. Some curves and
surfaces have been also represented as motion by several authors [1-7].

The geometry of the Galilean Relativity works such as a bridge from Euclidean geometry to special
Relativity. The geometry of curves in Euclidean space have been developed in the past [4] . In modern times,
mathematicians have started to research curves and surfaces some different spaces [8-24] .

Helices are among easy and simple styles that are located in the filamentary and molecular
improvements of mechanics. A nearby physical elements of such components have a inclination to be made
by way of a standard elastic potential energy dependent on bending and opinion, which is accurately what we
call a pole version.

In this paper, we study Smarandache TNB curves of helices in the Sol*. We characterize Smarandache
TNB curves of helices in terms of their curvature and torsion. Finally, we find out their explicit parametric
equations.

2. MATERIAL AND METHODS

Sol space, one of Thurston's eight 3-dimensional geometries, can be viewed as R® provided with
Riemannian metric

— A2Z 2 -2z 2 2
9.5 "¢ dx“ +e“*dy” +dz°,

where (x,y,z) are the standard coordinates in R®.

Note that the Sol metric can also be written as [25]:
3 . -
gSol3 = Z(DI ®(0|,
i=1
where
o' =e’dx, o® =e’dy, ° =dz,

and the orthonormal basis dual to the 1-forms is

e :e’zg e :ezg e -9
' x 2 ey e
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Assume that {T,N,B} be the Frenet frame field along » . Then, the Frenet frame satisfies the following

Frenet--Serret equations [26,27]:

V.T = N,
V.N = —«T+1B,
V.B = -,

where « is the curvature of » and 7 its torsion and

05e(TT) = Lo o(NN)=1,g_.(B,B)=1,
950|3(T1N) =49 (T’B):gSols(N’B)ZO-

so®

With respect to the orthonormal basis {e,e,,e,}, we can write

—
I

Te, +T,e,+T.e,,

Z
I

N.,e, + N,e, + N.e,,
B = TxN=Bg, +B,e,+Bg,.

Theorem 2.1. ([28]) Let »:1 —>Sol> be a unit speed non-geodesic general helix. Then, the

parametric equations of y are

. *COSPS*CS
x(s) = smfe ——[~cosPcos[C,;s+C,]+C;sin[C;s+C, ]|+ C,,
C] +cos“P
_ Sin PecosPs#—C3 )
y(s) = Z5———1[-C,cos[C;s+C,]+cosPsin[C;s+C,]]+Cs,
C; +cosP
2(s) = cosPs+C,,

where C,,C,,C,,C,,C, are constants of integration.
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3. RESULTS AND DISCUSSION

Definition 3.1. Let : 1 — Sol® be a unit speed helix in the Sol Space Sol* and {T,N, B} be its moving
Frenet frame. Smarandache TNB curves are defined by

1

T+N+B)
\/21(2 —2KkT+27° ( )

YTNe ~

Theorem 3.2. Let »:1 — Sol® be a unit speed non-geodesic helix in the Sol Space Sol®. Then, the
equation of Smarandache TNB curve of a unit speed non-geodesic helix is given by

yme = WIsin Pcos[Cls+C2]+1[—Cisin Psin[C,s+C, ]+ cosPsinPcos[C,;s +C, ]
K

1

+[lsin Psin[C,s+C, [sin?Psin’[C,s + C, ]-sin?P cos’[C,s + C, ]
K

. P[isin Pcos[C,s+C,]—cosPsinPsin[C,s+C,]]le,

K C,

+WI[sinPsin|[C,s +C2]+£[Cisin P cos[C,s+C,]-cosPsinPsin[C,s+C,]]
K

1
—[lsin PCOS[Cls +CZIsin2Psin2[Cls +C2]—sin2Pcosz[Cls +C2]
K

~1os P[—isin Psin[C,s+C,]+cosPsinPcos[C,s +C, [|]le,

K C,
1
+W][cosP +;[3in2Psin2[Cls +C,]-sin®Pcos?[C,s+C, ]]

+Lsin Pcos[C,s +C21Cisin Pcos[C,s+C,]—cosPsinPsin[C,;s+C, |
K

1

—lsin Psin[C,s +CZI—Cisin Psin[C,s+C, ]+ cosPsinPcos[C,s +C, [lle,,
K 1

where C,,C, are constants of integration and

1

W = .
\/21(2 —2KkT+ 272
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Corollary 3.3. Let y:1 — Sol® be a unit speed non-geodesic helix in the Sol Space Sol®. Then, the
parametric equations of Smarandache TNB curves of a unit speed non-geodesic helix are given by

1
XTNB(S) = eXp[—W[COSF’+;[s,inzF’sinz[ClS+Cz]—s,in2F’(;os,2 [C13+C2]

+Lsin Pcos[C,s +C21Cisin P cos[C,s+C,]-cosPsinPsin[C,;s+C, |
K 1

“Lsin Psin[C,s +Czl—isin Psin[C,s+C, ]+ cosPsinPcos[C,s +C, ]I1]

K C,

W([sinPcos|[C,s +C, |+sinPcos[C,s +C, |+ [isin Psin[C,s+C, [sin?P(1-2cos?[C,s+C, )
K

S P[Cisin P cos[C,s+C,]—cosPsinPsin[C,s+C,]I],
K 1

1
yTNB(s) = exp[W][cosP +;[sin2Psin2[Cls +Cz]—sin2|:>(;os,2 [Cls +C2]

+Lsin Pcos[C,s +C21Cisin P cos[C,s+C,]-cosPsinPsin[C,;s+C, |
K 1

“Lsin Psin[C,s +CZI—Cisin Psin[C,s+C, ]+ cosPsinPcos[C,s+C, ]I]]

K 1
W([sinPsin[C,s+C,]+sinPsin[C;s+C, |
—[lsin P cos[C,s+C, [sin?P(1-2¢os?[C,s+C, ])
K

S P[—isin Psin[C,s+C, ]+ cosPsinPcos[C,s +C, [l1],

K C,

1
Zrne(S) = W[COSP+;[sinzpsinz[Cls+C2]—sin2Pcosz[Cls+Cz]

+Lsin Pcos[C,s +C21Cisin P cos[C,s+C,]-cosPsinPsin[C,;s+C, |
K 1

~Lsin Psin[C,s +CZI—Cisin Psin[C,s+C, ]+ cosPsinPcos[C,s +C, ],

K 1
where C,,C, are constants of integration and

_ 1
J2K2—2K7+272.

W
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