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Abstract  

 

In this paper, we characterize Smarandache TNB curves of helices in the Sol space Sol³. 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 geometrica l 

construction. This not only allowed new curves to be defined and studied, but it enabled a formal distinc t ion 

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 3Sol . 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 3R  provided with 

Riemannian metric 

 ,= 22222

3 dzdyedxeg zz  
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where ),,( zyx  are the standard coordinates in 3R . 

Note that the Sol metric can also be written as [25]: 
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Assume that  BN,T,  be the Frenet frame field along  . Then, the Frenet frame satisfies the following 

Frenet--Serret equations [26,27]: 
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where   is the curvature of   and   its torsion and 
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With respect to the orthonormal basis },{ 321 e,e,e  we can write 
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Theorem 2.1. ([28]) Let 3: SolI   be a unit speed non-geodesic general helix. Then, the 

parametric equations of   are 
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where 54321 ,,,, CCCCC  are constants of integration .  
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3. RESULTS AND DISCUSSION 

 

Definition 3.1. Let 3: SolI  be a unit speed helix in the Sol Space 3Sol  and }{ BN,T,  be its moving 

Frenet frame. Smarandache TNB  curves are defined by 
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Theorem 3.2. Let 3: SolI  be a unit speed non-geodesic helix in the Sol Space .3Sol  Then, the 

equation of Smarandache TNB  curve of a unit speed non-geodesic helix is given by 
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where 21,CC  are constants of integration and 
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Corollary 3.3. Let 3: SolI  be a unit speed non-geodesic helix in the Sol Space .3Sol  Then, the 

parametric equations of Smarandache TNB  curves of a unit speed non-geodesic helix are given by 
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where 21,CC  are constants of integration and 

 .
222

1

22  
=W  

 



 

 

International Natural Science, Engineering and Materials Technology Conference 

Sep 9-10, 2019, İstanbul / TURKEY 

191 
 

REFERENCES 

 

[1] V. Asil, T. Körpinar, S. Baş, Inextensible flows of timelike curves with Sabban frame in S 2

1
, Siauliai Math. 

Semin. 7 (15) (2012), 5-12. 

[2] MT Sariaydin, T Körpinar, New approach to Bäcklund transformations for a curve and its pedal curve, 

Afrika Matematika 30 (1-2) (2019), 209-216 

[3] S. Ba s , T Korpinar, Modified Roller Coaster Surface in Space, Mathematics 7 (2) (2019), 195 

[4] M. Ergüt, S. Yilmaz, Y. Ünlütürk, Isotropic Smarandache curves in the complex 4-space, Honam Math. J. 

40(1) (2018), 47-59. 

[5] A. Mağden, S. Yilmaz, Y. Ünlütürk, Characterizations of special time-like curves in Lorentzian plane L2, 

Int. J. Geom. Methods Mod. Phys. 14(10) (2017), 1750140, 10 pp. 

[5] Y. Ünlütürk, M. Dede, Ü.Z. Savci, C. Ekici, On curves of constant breadth in G13, TWMS J. Appl. Eng. 

Math. 6(1) (2016), 64-69. 

[6] R.A. Abdel-Baky, Y. Ünlütürk, On the curvatures of spacelike circular surfaces. Kuwait J. Sci. 43(3) 

(2016), 50-58. 

[7] L. R. Bishop: There is More Than One Way to Frame a Curve, Amer. Math. Monthly 82 (3) (1975) 246-

251. 

[8] M. Dede, C. Ekici, W. Goemans, Y. Ünlütürk, Twisted surfaces with vanishing curvature in Galilean 3-

space. Int. J. Geom. Methods Mod. Phys. 15(1) (2018), 1850001, 13 pp. 

[9] MT Sariaydin, T Korpinar, On d-pencil surface by using darboux frame in minkowski 3 space, Journal of 

Science and Arts 19 (2) (2019), 281-294 

[10] T Korpinar, RC Demirkol, V Asil, A new approach to bending energy of elastica for space curves in De-

Sitter space, Journal of Science and Arts 19 (2) (2019), 325-338 

[11] T. Körpinar, R.C. Demirkol, Energy on a timelike particle in dynamical and electrodynamical force fields 

in De-Sitter space. Revista Mexicana de Fisica. 63, (2017), 560-568. 

[12] Z.S. Körpinar, M. Tuz, T. Körpinar, New Electromagnetic Fluids Inextensible Flows of Spacelike 

Particles and some Wave Solutions in Minkowski Space-time, Int J Theor Phys 55 (1) (2016), 8-16 

[13] T. Körpinar, A new version of energy for slant helix with bending energy in the Lie groups. Journal of 

Science and Arts 17(4) (2017), 721-730. 

[14] T. Korpinar, E. Turhan, Time Evolution Equations for Surfaces Generated via Binormal Spherical Image 

in Terms of Inextensible Flows in 3E , J. Dyn. Syst. Geom. Theor. 12 (2) (2014), 145-157. 

[15] M. Gage, R.S. Hamilton, The heat equation shrinking convex plane curves, J. Differential Geom. 23 

(1986), 69-96. 



 

 

International Natural Science, Engineering and Materials Technology Conference 

Sep 9-10, 2019, İstanbul / TURKEY 

192 
 

[16] Y. Ünlütürk, S. Yilmaz, C. Ekici, The relations between null geodesic curves and timelike ruled surfaces 

in dual Lorentzian space D 3 1, Honam Math. J. 41(1) (2019), 185-195. 

[17] T. Körpinar, E. Turhan, New solution of differential equation for dual curvatures of dual spacelike 

biharmonic curves with timelike principal normal according to dual Bishop frames in the dual Lorentzian 

space, Acta Universitatis Apulensis 30 (2012), 77-86. 

[18] T. Korpinar, E. Turhan, New Approach for Binormal Spherical Image in Terms of Inextensible Flow in 
3E , Prespacetime Journal 4 (4) (2013), 342-355. 

[19] T. Körpinar, On the Fermi-Walker Derivative for Inextensible Flows, Zeitschrift für Naturforschung A. 

70 (7) (2015), 477-482 

[20] T Körpinar, S. Ba s , A new approach to inextensible flows of curves with blaschke frame, Journal of 

Science and Arts 19 (1), 15-22 

[21] T. Körpinar, New Characterization for Minimizing Energy of Biharmonic Particles in Heisenberg 

Spacetime, Int J Phys.53 (2014) 3208-3218 

[22] T. Körpinar, Bianchi Type-I Cosmological Models for Inextensible Flows of Biharmonic Particles by 

Using Curvature Tensor Field in Spacetime, Int J Theor Phys 54 (2015), 1762-1770 

[23] T Körpinar, RC Demirkol, Z Körp nar, Soliton propagation of electromagnetic field vectors of polarized 

light ray traveling in a coiled optical fiber in Minkowski space with Bishop equations, The European Physical 

Journal D 73 (9), 203 

[24] T Korpinar, RC Demirkol, V Asil, A new approach to bending energy of elastica for space curves in De-

Sitter space, Journal of Science and Arts 19 (2), 325-338 

[25] Y. Ou and Z. Wang, Linear Biharmonic Maps into Sol, Nil and Heisenberg Spaces, Mediterr. j. math. 5 

(2008), 379-394 

[26] M. do Carmo, Differential Geometry of Curves and Surfaces, Prentice-Hall, Englewood Cliffs, 1976. 

[27] D. J. Struik, Lectures on Classical Differential Geometry, Dover, New-York, 1988. 

[28] T. Körpinar and E. Turhan, Integral Equations of Biharmonic Constant 1 Slope Curves according to 

New Type-2 Bishop Frame in Sol Space 3SOL , Bol. Soc. Paran. Mat., 31 2 (2013), 205-212. 

[24] E. Turhan and T. Körpinar, Parametric equations of general helices in the sol space, Bol. Soc. Paran. 

Mat., 31 (1) (2013), 99--104. 

[25] D.J. Unger, Developable surfaces in elastoplastic fracture mechanics, Int. J. Fract. 50 (1991) 33-38. 

[26] S. Yilmaz and M. Turgut, A new version of Bishop frame and an application to spherical images, J. Math. 

Anal. Appl., 371 (2010), 764-776. 

 

  


