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Abstract 
In this paper, we study parallel curves of general helices in Sol3. We characterize parallel curves 

of general helices in terms of their curvature and torsion. Finally, we find out their explicit 
parametric equations of this new curve in Sol3. 
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1. General Helices in Sol Space 3Sol  

 

Assume that  BN,T,  be the Frenet frame field along  . Then, the Frenet frame satisfies the 

following Frenet--Serret equations: 

 ,= NTT   

 ,= BTNT    (1.1) 

 ,= NBT   

where   is the curvature of   and   its torsion and 

       1,=1,=1,= 333 BB,NN,TT,
SolSolSol

ggg  (1.2) 

       0.=== 333 BN,BT,NT,
SolSolSol

ggg  

 

With respect to the orthonormal basis },{ 321 e,e,e  we can write 

 ,= 332211 eeeT TTT   

 ,= 332211 eeeN NNN   (1.3) 

 .== 332211 eeeNTB BBB   

 

 

Theorem 1.1. ([14]) Let 3: SolI   be a unit speed non-geodesic general helix. Then, the 

parametric equations of   are 
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 (1.4) 

  

   ,cos= 3CP ssz  

where 54321 ,,,, CCCCC  are constants of integration . 

 

 
The obtained parametric equations for Eq.(1.4) is illustrated in Fig.1: 

 

  
 Fig.1 

 

  

2.  Parallel Curves of General Helices in Sol Space 3Sol  

 

We introduce a new curve as parallel curve. Firstly, a spherical wave consisting of points R  at 

the distance r  from the moving point  s , we have 

      .= 2

3 rssg RR
Sol

  ,  (2.1) 

 

Then above equation implies  

   BN bas  =R  

for appropriate coefficients .,ba  

 

Theorem 2.1. Let 3: SolI  be a unit speed non-geodesic general helix and R  its parallel 

curve on 3Sol . Then, 
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where 54321 ,,,, CCCCC  are constants of integration . 

 

Proof. Assume that   be a unit speed non-geodesic general helix.  

 
From (2.1), we have 

 .=and0=1 222 rbaa   

Since  

 .)
1

(=and
1

= 2

1
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
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Thus we easily obtain that 

 B.N 2
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(
1

=
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  rR  

 

On the other hand, from Theorem 1.1, we get 
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     .cossinsincossin= 3221121 eeeT PCCPCCP  ss  

 

Using first equation of Eq.(1.3), we have 
 

       .= 3

2

2

2

1323221311 eeeTT TTTTTTTTT '''   

Here,   is covariant derivative. 

 
By the use of Frenet formulas and above equation, we get 
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Also, we immediately arrive at 
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Combining Eq.(2.3) and Eq.(2.1), we obtain Eq.(2.2). Hence the proof is completed. 
 

Theorem 2.2. Let 3: SolI  be a unit speed non-geodesic general helix and R  its parallel 

curve on 3Sol . Then, the parametric equations of R  are  
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where 54321 ,,,, CCCCC  are constants of integration . 
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Similarly, the obtained parametric equations for Eq.(2.5) is illustrated in Fig.2: 
 

  
 Fig.2. 

 

Finally, the obtained parametric equations for Eqs.(1.4) and (2.5) is illustrated in Fig.3: 
 

  
 Fig.3  

 

 

 

References 
 

[1] M. Bilici, M. Caliskan: On the involutes of the space-like curve with a time-like binormal in 

Minkowski 3-space, Int. Math. Forum 4 (2009) 1497--1509. 

[2] D.E. Blair: Contact Manifolds in Riemannian Geometry, Lecture Notes in Mathematics, Springer-

Verlag 509, Berlin-New York, 1976. 

[3] V. Chrastinova: Parallel Curves in Three-Dimensional Space,  5. konference o matematice a fyzice na 

VST. 

[4] I. Dimitric: Submanifolds of 
mE  with harmonic mean curvature vector, Bull. Inst. Math. Acad. Sinica 



Prespacetime Journal| February 2014 | Volume 5 | Issue 2 | pp. 77-83 

Körpinar, T. & Asil, V., Parallel Curves of General Helices in the Sol Space Sol
3 

 
ISSN: 2153-8301  Prespacetime Journal 

Published by  QuantumDream, Inc. 
www.prespacetime.com 

 

83 

20 (1992), 53--65. 

[5] N. Ekmekçi and K. Ilarslan: On Bertrand curves and their characterization, Diff.Geom. Dyn. Syst., 

3(2) (2001), 17-24. 

[6] [14] T. Körpınar, E. Turhan: Inextensible flows of S-s surfaces of biharmonic S -curves according to 

Sabban frame in Heisenberg Group Heis
3
,  Lat. Am. J. Phys. Educ. 6 (2) (2012), 250-255. 

 [7] T. Körpınar and E. Turhan: On Spacelike Biharmonic Slant Helices According to Bishop Frame in 

the Lorentzian Group of Rigid Motions (1,1)E , Bol. Soc. Paran. Mat. 30 (2) (2012), 91--100. 

[8] L. Kula and Y. Yayli: On slant helix and its spherical indicatrix, Applied Mathematics and 

Computation. 169 (2005), 600-607. 

[9] M. A. Lancret: Memoire sur les courbes `a double courbure, Memoires presentes alInstitut 1 (1806), 

416-454. 

[10] E. Loubeau and S. Montaldo: Biminimal immersions in space forms, preprint, 2004, 

math.DG/0405320 v1. 

[11] Y. Ou and Z. Wang: Linear Biharmonic Maps into Sol, Nil and Heisenberg Spaces, Mediterr. j. 

math. 5 (2008), 379--394 

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

[13] T. Takahashi: Sasakian  -symmetric spaces, Tohoku Math. J., 29 (1977), 91-113. 

[14] E. Turhan and T. Körpınar: Parametric equations of general helices in the sol space ,3Sol  Bol. Soc. 

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

[15] E. Turhan, T. Körpınar: Biminimal General Helix In The Heisenberg Group Heis
3
, Kragujevac 

Journal of Mathematics, 34 (2010), 51-60. 


